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Facts and Faith. (Prof. R. O. Kapp), 369 
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Fatigue of an Age-hardened Alloy Shp during (T Broom and V. N. 
Whittaker), 486 
Fatigue of Metals under Randcm Loads (A. K. Head and F H. Hooke), 1176 
Fats . Chemistry and Biochercistry of, review by Prof. A C Frazer, 1050 
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First-Order Phase Transition in Collagen—Diluent Mixtures . 
Reversible (R. R. Garrett and Prof. P. J. Flory), 176 
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Hydrogen, 945 

Fisher, Sallie, and Kunin, Robert : lon-Exchange Preparation of Low-Silica 
Hydroxide Solutions for Colorimetric Determinations of Total 

ilica, Š 


Evidence for a 


* Fisher, Dr. W. B. : Appointed professor of geography in the Durham Divi- 


sion of the University of Durham, 1110 

Fisheries. Convention, international Fifth Meeting of the Permanent 
Commission, 920 

Fisheries (Pelagic) International Control of, 966 
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Fitzpatrick, M. J.: Appointed principal veterinary officer (research), 
Northern Region, Nigeria, 831 E 
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Geopflysics in Pakistan, 1158 
George, Dr. W. H : A Textbook of Sound, review, 814 
Geothermal Development, Ltd. : To be wound up, 213 
Geotropic Response in Seedlirzs . Relationship between Length of Day and 
(E. Dorothy Brain), 32: 
Gérard, Jean : Decumentaticn of Applied Chemistry, 168 
Gerlach, Sebastian A, and Sizwing, Rolf. A Bathynellid from the New 
. World, 289 m 
German Geophysical Assoct.tion: Joint Meeting with the German. 
Meteorological Association, 877 
German Meteorological Asscciation : Joint Meeting with the German 
Geophysical Associatior,, 877 
Germanium Phototransistor, type OCP71 : New (Mullard, Ltd.), 830 
Germany (Western) * A Brie- Review of Science and Technology in (K, He 
Lauder), 316 
Germany and France . New Developments in Industrial Leadership in Great 
Britain, the United Stawes, (edited by Frank A, Heller), 1001 
Gerontological Association, Inwernational (European Section of the Research 
Committee) : Meeting in Basle, 464 
Gersmann, H R., and others : Metal-catalysed Hydrolysis of Thiophosphoric 
Esters, 392 
Gervers, F. W. K. Obituary Ey F. T. K. Pentelow, 649 
Gervers, the late F. W. K (Harding, J P, and): Occurrence of Achtheres 
percarum Nordmann in English Waters, 664 
Ghanem, Nadim A . Appoirced a Research Fellow tn chemistry in the 
University of Birmingham, 215 
udi and others Sep ate Fibres in Angiosperms and ther Length, 


Giacobini, Dr. Ezio, and Zajicek, Dr. Joseph © Quantitauve Determination 
of Acetylcholinesterase Activity in Individual Nerve Cells, 185 
Giacomello, Prof. G, and crhers* Isosterism and Molecular Fourier 
Transform— Crystal Structura Determination of 2-4-Dihydroxy- 
benzoic Acid as relatec to that of 2-Hydroxy-4-aminobenzoic Acid, 

Giaever, John : Awarded the Patron's Medal for 1956 of the Royal Geo- 
graphical Society, 606 

Grant Radio Telescope in Auszralta * Projected, 607 

Gibb, Sir Claude : Nuclear Energy, 205 

Gibson, Dr. A. F.. Promotec to Senior Principal Scientific Officer in the 
Scientific Civil Service, 219 ; work of, 219 

Gibson, M. D. T.: Elected z Fellow of the Royal Society of Edinburgh, 


Gierer, Dr. A., and Schramm, Prof. G.: Infectivity of Ribonucleic Acid 
from Tobacco Mosaic Verus, 702 

Gigantic Holoptychius from Dura Den (John Attridge), 232 

Gignoux, Maurice — Stratigraohic Geology (English translation from the 
fourth French edition bz Gwendolyn G. Woodford), review by Prof. 
F. E Zeuner, 909 

Gilbert, Christine (Gillman, Prof. Joseph, and) : Nuclear Vacuolation in the 
Liver Cells of Depancreatized Baboons, 656 

Gilbert, Dr. G. A , and Jenkin:, R. C. Ll. : Boundary Problems in the Sedi- 
mentation and Electropnoresis of Complex Systems in Rapid Revers- 
ible Equilibrium, 853 : . 

Gilbert, Dr. G A, and other- * Oxidation as a Source of ‘Anomalies’ in 
Amylose, 889 

Gilbert, M, and others — Visibility of Noise in Television, 519 

Gilbert Dr O. (Bocock, K. L ,-and) * A Simple Spinning Joint for a Rotary 
Film Evaporator, 439 

Gill, F. D. (Mossop, l. A., and) : Electrical Equipment of Aircraft, 1211 

Gill, Prof. W. D : The lveagh Geological Laboratory, Trinity College, 
Dublin, 1056 

Gill Memorial for 1956 of the Loyal Geographical Society awarded to R, A. 
Skelton, 606 

Gillieson, Dr A. H.: Production and Utilization of Electromagnetically 
Enriched !sotopes, 160 

Gillman, Prof. Joseph, and Gilaert, Christine . Nuclear Vacuolation in the 
Liver Cells of Depancre.tized Baboons, 656 

Gillman, Prof Theodore, and o hers : Lipzemia Clearing Action of Sulphated 
Animal Hyaluronate, 894 

Ginsburg, Dr. M. . The Neurshypophysis, 1020 

Giornale di Microbiologia © New Italian Journal of Microbiology, 652 

Giovannozzi-Sermanni, Dr. Govannt A New Solvent for Quantitative 
Paper Chromatography of Sugars, 586 

Gittus, J H. : Appointed section leader of the Cast Iron Section at Birming- 
ham in the Development and Research Department of the Mond 
Nickel Co., Ltd., 215 

Gjone, E., and others Lengtt of the Muscle Fibres of the Rat Diaphragm, 
581 4 


. 
'Glacier-Worms' in New Zeal.nd So-called (Prof. N. E. Odell), 534 


" 
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Glaciological Society, British : Annual General Meeting, 414 
Inscribed silver tray presented to Gerald Seligman, 414 
Discussion on Future Lines of Progress in Glaciology, 414 
Election of Officers for 1956, 414 NS y 
Glaciological Society, British (Royal Meteorological Society and the): 
Discussion on Snow Accumulation and Ablation, 563 
Glaciology : Future Lines of Progress in (British Glaciological Socrety Dis- 
cussion on), 414 ; 
Glanville, Prof. S. R. K. : Obituary by H. S. Smith, 1013 . 
Glaser, Prof. E. M. : Appointed to the University of London readership in 
physiology at the London Hospital Medical College, 779 
Glasgow Conference on Nuclear and Meson Physics : Proceedings of the 
1954 (edited by E. H. Bellamy and R. G, Moorhouse), review by Dr. 
J. C. Bower, [54 
Glass: Bombardment of, by Alpha-Particles (D, G. Tuck), 434 K 
Growth of Bovine Amniotic Ectoderm as a Cell Monolayer on, and its 
Use as a System for Virus Multiplication (T. W. F. Pay), 752 
Glass (Metaphosphate) : Colour Centres in (lames H. Schulman), 287 ; 
(Sadhan Basu), 287 , 
Glass Technology, Society of : Election of Dr. J. H. Partridge as president, 


Glasses, Slags and Foundry Sands : Microscopy of Ceramics and Cements, 
including (Herbert Insley and Prof. Van Derek Fréchette), review 
by Dr. W. Campbell Smith, 640 

Glasshouse Crops Research Institute : 
from the directorship, 211 

Appointment of F. W. Toovey as director, 212 

Glen, W. L. and others : Isolation of 8-Dihydroequilin and a-Dihydroequile- 
nin from the Urine of Pregnant Mares, 753 

Glendinning, D. R.: Appointed scientific officer, plant breeder, West 
African Cacao Research Institute, Gold Coast, 1207 

Glenister, Dr, T. W. : Determination of Sex in Early Human Embryos, 1135 

Gliotoxia in Soils : Production of (Joyce M. Wright), 896 à 

Globic jd molarna : Tha Carotid Body of the Pilot Whale (L. L. de 

ock), 

y-Globulin Pm : Effect of Cortisone on the (R. S. Snell and Prof. T. 
Nicol), 5 

Glossopteris : A New Type of Male Fructification referable to (J. Sen), 337 

Glover, Dr. S, G.': Mechanism of Phase Transformations in Metals, 420 

Glucagon and the Regulation of Carbohydrate Metabolism (Dr. H. Elrick), 


Retirement of Dr. W. F. Bewley 


Gluckman, Prof, Max: Conflict and Cohesion in Zululand (Sir Josiah 

Mason Lectures of the University of Birmingham), 215 
Custom and Conflict in Africa, review by Dr. E. R. Leach, 1098 

D-Glucosamine : Anaerobic Deamination of, by Bacterial and Brain Extracts 
(Dr. P. Faulkner and Prof. J. H. Quastel), 1216 

y-Glutamy! Peptides :  Enzymic Formation of Pyrrolidone Carboxylic 
Acid from (George E Connell and Prof, Charles S. Hanes), 377 

Glutathione : Coupled Oxidation of Keto-Acids with (D. Cavallini, G. F. 
Azzone and F. Stirpe), 1232 

Glyceryl Esters 1 Urea Adducts of (Dr. Francis Aylward and P. D. S. Wood), 


Glycosides (Cardiac) : A Method for Determining the Duration of Action 
of the (M. Rand and Anne Stafford), 278 
Sian L Alanne Hydrochloride : Crystal Structure of (Dr. T. C. Tranter), 


Gobtoid Fish : Self-inflation in a (Prof. J. L. B, Smith), 714 
God: Dancers of (Noel Ballif), translated from the French by James 
. Cameron, review, 641 
Godfrey, D. G, : Appointed scientific officer (parasitologist), West African 
Institute for Trypanosomiasis Research, Nigeria, 1207 


Godwin, Dr. Harry : The Quaternary History of the British Flora (Huxley 


Lecture for 1956 of the University of Birmingham), 215 
Goffe, Dr. A. P. : Infections in Laboratory Animals, 1198 
Gold, L. Mn and Williams, G. P. : Dependence of Snowfall on Temperature, 


Gold, T. . Kelvin on the Origin of the Earth, 802 
„Gold Coast : Pteridophyta in the (C. D. Adams and A. H. G. Alston), 214 
The Reniform Nematode in the (F. C Peacock), 489 
Soil, Vegetation and Land-use Surveys in tho, 118 
Gold Medal of the Institution of Mining andeMetallurgy awarded to Dr. J. A. 
Bancroft, 966 
Gold Madal for 1956 of the Linnean Society of London awarded to Prof. 
W. H. Lang, 101 
Gold Medal of the Royal Aeronautical Society awarded to Sir William Farren, 


Gold Medal of the Royal Astronomical Society awarded to Prof. T. G. 
Cowling; 119. , 

Gold Sols as an Aid to Focusing in High-Resolution Electron Microscopy : 
Use of (T. H. Flewett and Pamela Tymms), 98 

Goldberg, Dr. Philip A.. Electromagnetic Phenomena of Natural Origin 
in the | 0-150 c./s. Band, 1219 

Golding, E. W. : The Generation of Electricity by Wind Power, review by 

r. C. W. Marshall, 1050 

Goldney, Kathleen M., and others: The Haunting of Borley Rectory, 
review by Prof. F, J. M. Stratton, 595 

folepumtáts Dr. H. J. : Mechanism of Phase Transformations in Metals, 


Goldsmith, Maurice : The Presentation of Science to the Public, 1067 

Goldsmith, P., and others : "Compressed Air Hygrometer for Measuring 
Frost Point in the Stratosphere, 568 E 

Goldwasser, E., and others : Plasma Factor(s) influencing Red Cell Produc- 
tion, 1240 

Golgi Apparatus and the Electron Microscope (Prof. J. Brontë Gatenby and 
R. G. Lutfy), 1027 

Gonadotrophin Assay in the Rat: 
(Dr. M. R. A. Chance), 228 

Gonadotrophins : Viability and Developmental Capacity of Eggs from 
immature Mice treated with (Allen H. Gates), 754 

Gonsalves, Dr. N, Botafogo, and others : Carloazulene, Natural and Syn- 
thetic, derived from Caryophillene, 145 

Good Men . The Education of (M. L. Jacks), 150 

Goodall E C.: Auto-oscillations én Extracted Muscle Fibre 


N 
x 


Environmental Factors influencing 


Systems, 


INDEX 


Goodey, J. B,, and others : Aphelenchoides sp. destroying Mushroom Mycel- 


tum, 795 
Gooding, E. G. B., and Duckworth, R. B. : Accelerated Storage Tests for 
Dehydrated Vegetables, 897 A 


Goodman, L. S. : Spectroscopy, 738 

Goodman, Miss N. M. : Appointed by the Medical Research Council to the 
Mapother Bequest Research Fellowship for 1956-57, 464 

Goodrich, D. R. * Appointed senior agricultural officer, Gold Coast, 1207 

Goodridge, Dr. Malcolm : Presented with a plaque py the New York 
Academy of Medicine, for outstanding services, 26 

Goodspeed, Prof. T. H. : Elected a foreign member of the Royal Academy 
of Sciences in Sweden, 70 

«The Genus Nicotiana, review, 203 . 

Goodway, K. M. : Progress in the Study of the British Flora, 1164 

Goodwin-Bailey, K. F. : Resistance of Insects to Insecticides, 356 

Gordon, Colonel D. H., and Allchin, Dr. F. R. : Rock Paintings and Engrav- 
ings 1n. Hyderabad, 1063 

Gordon, Dr. R. F. : Appointed adviser on poultry research to the Agricul- 
tural Research Council, 877 

Infections in Laboratory Animals, 1198 

Gordon, Dr. R. L. : Semi- and Non-Crystalline Matertals, 122 

Gordon, W. L. : Low-Temperature Crystallography, 1068 

Gordy, Prof. Walter, and others : Microwave Detection of Metallic lons 
and Organic Radicals in Plant Materials, 984 

Goreau, Thomas : Histochemistry of Mucopolysaccharide-like Substances 
and Alkaline Phosphatase in Madreporaria, 1029 

Gorter, Dr. A. : Documentation of Applied Chemistry, 168 

Gorter, Dr. E. W. : Some Recent Developments in Magnetism, 517 

Gould, D. S. (Eppelsheimer, Prof. D. S., and) : Defórmation Characteristics 
'of Hafnium, 241 ` 

Goulden, J. D. S. : Infra-Red Absorption Spectra and Protein-Sugar Inter- 
actions, 85 

Gouriet, G. G, : An Introduction to Colour Television, review by G. R. 

~ Noakes, 497 

Government : Research in industry and, 412 

Government (World) : Sixth Parliamentary Conference on, 1159 

Government Information Services—Statement showing Estimated Expendi - 
ture, 1955-56 (White Paper on), 691 

Government Pressures on tho Press (International Press Institute, Survey 

o. 4), 

Government Research sn Britain: Control cf, 805 

Government Responsibility in Industrial Research (Society for Visiting 
Scientists Discussion on), 171 

Government Support of Agricultural Research in Britain, 68 

Government Support for Research in Great Britain, 761 

Gowan, Dr. J. E, : Vegetable Tannins, 880 

Gowers, D. B. : Fibre Microscopy, 516 

Gowers, D. S. : Fibre Microscopy, 515 

Gracey, T. L.: Appointed assistant bacteriologist, Medical Department, 
Jamaica, 70 

Gradients in One Direction : Latin-Square Designs with Individual (C. P. 


4 Cox), 1092 


Graduate Fellowship (1956-57) of the Mycological Society of America 
awarded to Lennart Holm, 

Graduates : Careers for (edited for the University of London Appointments 
Board), review by T. H. Hawkins, 300 

Graduates (British) : Employment Statistics for Recent, 569 

Graduates (Science and Engineering): Shortage of, in British Industry 
(Federation of British Industries), 312 

Graduates’ Jobs (Political and Economic Planning, Broadsheet No. 387), 569 

Grafflin, Mildred W., and others (edited by): Cellulose and Cellulose 
Derivatives, second edition, review by Prof. E. L. Hirst, 677 

Graham, Prof, Alastair : Pelagic Mollusca, 1023 

Graham, Dr. G, N. (Saxl, Dr. H., and) : Connective Tissue and its Changes 
with Age, 468 

priam, Janer : Awarded a Commonwealth Fund General Fellowship, 


Graham, Michael : The Chemistry and Fertility of Sea Waters, review, 549 

Graham, Prof. R. P. (Cragg, Prof. L. H., and) : An Introduction to the Princi- 
ples of Chemistry, review, 499 

Grainger, Dr. John : Long Ashton Research Station—Report for 1954, 


Grande Ufficiale al Merito della Repubblica : Order of the, bestowed by 
the Italian Foreign Minister on Sir Cyril Hinshelwood and Prof. E. B. 
Chain, 1156 ^ 

Grange, Dr. L., ], : Retirement from the directorship of the Geological 

. Survey of New Zealand, 776 ; work of, 776 

Grant, C. H. B. (Mackworth-Praed, C. W., and): Birds of Eastern and 
North-Eastern Africa, review by Sir Landsborough Thomson, 203 

Grant, Dr. C. K, : The Metaphystes of Science, 369, 998 

Grant, G. A , and others : Isolation of 8-Dihydroequilin and a-Dihydroequi- 
lenin from the Urine of Pregnant Mares, 75. 

Grant, Miss M. W. : Revision of the Policy on Bread in Great Britain, 1150 

Grant, P, M., and others: lonophoresis of Oligosaccharides as N-Benzyl- 
glycosylammonium lons, 1125 

Grants for Geological Research in Scotland and the north of England 
(Clough Memorial Research Fund of the Edinburgh Geological 
Society), 415 s 

Grants for Medical Education in the United States (Commonwealth Fund, 
New York), 1064 

Grants for Research in Marine Biology or Oceanography (Challenger 

- Society), 1018 

Grants (Research) * Leverhulme Fellowships and (Awards for 1956), 918 

Grants-in-atd for Medical Research (Life Insurance Medical Research Fund 
of Australia and New Zealand), 511 

Grants, Scholarships or Fellowships for Research on Diseases of the Blood, 
with special reference to Leukæmia (Lady Tata Memorial Fund), 

Granulation (Chromospheric) : Correlation Patterns in the (J. T. Jefferies 

* and R, E, Loughhead), 180 

Graphitization . Homogeneous and Heterogeneous, of Carbon (Dr. 
Rosalind E. Franklin), 239 

Grass : Two Ears of Corn, Two Blades of (D. H. Killeffer), review by Dr. 

R. E. Slade, 298 


LI 


- 


"Green, J., and Marcinkiewicz, S. + 


INDEX `, , 


Grassland 2H the Feeding of Livestock (Nutrition Society Symposium on), 


Grassland Soils (Natural) : Rhizoctonia in (R. H. Thornton), 230 

Gravitational Fields surrounding Individual Stars : Influence of Expanding 
Space on the (Prof. P. C. Vaidya and K. B. Shah), 802 

Gravitational Significance in Riemannian Geometry : Results of (Prof. V. V. 
Narhkar), 1138 

Gray, Prof. C. H. (Adcock, L. H., and) : Metabolism of Sorbitol, 329 

Gray, Dr, E. G. : Abnormal Colour Responses of the Minnow resulting from 
Inhibition of Movement, 91 » 

Gray, F. A., and Brooks, S. A, : Awarded jointly an additional Williams 
Prize for 1954 of the Iron and Steel Institute, 919 

Gray, Malcolm-: Consolidation of the Crofting System, 1750-1850, 1071 

Gray, Dr. Peter : Awarded the Meldola Medal for 1955 of the Society of 
Maccabeans, 507 ; work of, 507 


Gray, Prof. P H. H., and Lachance, R. A. : Assimilation of Berberine by i 


Bacteria, 1182 
Gray, P. M, J. : Given a Capper Pass Award for 1955 by the Institution of 
Mining and Metallurgy and the Institute of Metals, 363 
Great Britain : Domestic Heating in (Institute of Fuel Conference on), 414 
Farming History in (British Agricultural History Society and the 
Association of Agriculture Conference on), 171 
Fossil Plants of the Carboniferous Rocks of (Dr. Robert Crookall), 
(Memoirs of the Geological Survey of Great Britain, Paleontology, 
Vol. 4, Part 1), review by Prof. J, Walton, 152 
Government Support for Research in, 761 
Industrial Trade Associations in (Political and Economic Planning, 
Broadsheet No. 383), 1110 t 1 
Research in Industry in (Dr. B. K. Blount), 412 - 
Revision of the Policy on Bread in (Miss M. W. Grant), 1150 
Science and Defence in, 18 
Shortage of Scientiflc Workers in, 967 
Sitka Spruce and Douglas Fir in America and, 1207 
Studies of North-West American Forests in relation to Sylviculture in 
(R. F. Wood), 1207 
The Surface Water Year Book of, 1945-53 (Ministry of Housing and 
Local Government : Scottish Office), 75 
Technical College Libraries in, 509 
Technical Education in (Dr. H. V. Lowry), 970 
Water Resources of (Prof. W. G. V. Balchin), 75 
The Weather Service in, 1158 
See aíso under Britain 
Great Britain and Colonial Territories : Fulbright Programme in—Fifth 
Report, 566 ae 
Great Britain and Northern Ireland, Universities of ** Conference on the 
Age-Group Bulge and its Possible Effect on University Policy, 115 
Great Britain, the United States, Germany and France New Developments 
1n Industrial Leadership in (edited by Frank A. Heller), 1001 
Great Distances: Propagation of Audio-Frequency Radio Waves to 
(Dr. F, W. Chapman and R, C. V. Macario), 930 t 
Greathouse, Glenn A., and Wessel, Carl J. (edited by) : Deterioration of 
Materials, review, 720 
Greaves, Prof. W. M H.: Obituary by Dr. R. d'E. Atkinson, 209 
Green, A, F., and others - New Series of Ganglion-blocking Agents, 523 
Green, Dr, F. H. K. : Jubilee of the Josiah Macy, Jr., Foundation, review, 


Gran, lohn : Appointed controller of the Talks Division of the B.B.C , 


r-Tocopherol (7-Methyltocol), a New 
Tocopherol in Rice, 86 
Green, Piot: W. G.: Elected a Fellow of the Royal Society of Edinburgh, 


Green Earthworms (Smithsonian Institution News Release), 214 

Green Petal Disease in Strawberry : Leafhopper Transmission of a Clover 
Virus causing (N. W. Frazier and A. F. Posnette), 1040 

Greenberg, Prof. David M. (Smith, Marton E., and) * Characterization of an 
Enzyme Reducing Pyrroline-5-Carboxylate to Proline, 1130 

Greenewalt, Dr. C. H. : Appointed a member of the Board of Regents of 
the Smithsonian Institution of Washington, 968 

Greenfinches : Diffusion of a New Habit among (Max Pettersson), 709 

Greenhow, J S. + Movements in the lonosphere, 307 

Greenough, Dr. G. B. : Resignation as senior lecturer in physical metal- 
lurgy at the University of Sheffield, 1017 

Greenwald, Selma * Changes in Lattice Constant of CroO; near the Curie 
Temperature, 286 

Greenwich Observations, 1874-1954 : Sunspot and Geomagnetic-Storm: 
Data derived from (compiled under the direction of Sir, Harold 
Spencer Jones), revrew, 499 . 

Grégoire, R, : Documentation of Applied Chemistry, 168 y 

Gregory, E. J. : Appointed assistant director of agriculture, Northern 
Region, Nigeria, 1207 

Gregory, Prof. F. G, : Elected a Foreign Associate of the National Academy 

- of Sciences, Washington, 926 
Leaf Growth, 1114 . 

Gregory, Prof. F. G., and Hancock, C. R. : Auxin Transport in Apple 
Shoots, 510 

Greig, Prof. James : Elected a Fellow of the Royal Society of Edinburgh, 506 

Greig, Prof. John : Obituary of Dr. Robert Pohl, 688 

Grell, Dr. N, : Documentation of Applied Chemistry, 168 

Grenville-Wells, Dr. H. Judith (Lonsdale, Dame Kathleen, and) : Aniso- 
tropic Temperature Factors in Cubic Crystals, 986 

Griarsen, John- Awarded' the Royal Aeronautical Society Navigation 

rize, 919 

Grieve, A. (Bourne, W. G., and) : Electrical Equipment of Aircraft, 1211 

Griffin, P, M., and Vander Sluis, K. L. : Spectroscopy, 738 

Griffith, Dr. G. Wynne : lodine and Fluorine in Nutrition, 913 ` 

Griffiths, C, F. : Fibre Microscopy, 516 

Griffiths, I. : Status of Protobatrachus massinoti, 342 

Grimes, W, F. : Appointed director of the University of London Institute 
of Archaeology, 16; work of, 16 » 

Antiquities in Britain, review, 547 
Gripenberg, J. : Chemistry of Oxygenated Heterocyclic Compounds, [116 
aad Dr G., and Tarver, Dr. H. : Paper Chro matography of Insulin, 
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c 
Grodzinski, Dr. P. : Indentacion Hardness of Diamond, 1228 
Groen, Dr, : Mechanism of Phase Transformations in Metals, 420 
Grosberg, Dr. P.: Appoinzed lecturer in textile engineering at the 
- Unwersity of Leeds, 48 r 
Gross, Dr. F/: The Neurohyoophysis, 1020 
Grosseteste (Robert) Memoral Lecture : First (Lord Cherwell), 214 
Grossowiez, Dr. Nathan, and -alpern, Yeheskel S. : Inhibition of L-Aspara- 
ginase in Extracts of Mycobacterium phle: by D-Asparagine, 623 
Ground-level : Effect at, of Gas from a Chimney-Stack (Dr. A. C. Bast), 611 
Grout, H. J. : The Use of Research Reactors in Nuclear Power Develop- 
ment, 205 
Grove, Dr. Donald C., and Randall, Dr. William A.: Assay Methods of 
Antibiotics, review by Dr. N. G. Heatley, 496 
Growth : Leaf (University œ Nottingham, Easter School in Agricultural 
Science, Discussion on,, 1114 
Growth at Adolescence (Dr. L M. Tanner), review by Dr. J. S. Weiner, 860 
Growth of Bovine Amniotic Etoderm as a Cell Monolayer on Glass and its 
Use as a System for Virus Multiplication (T. W. F. Pay), 752 
Growth of Clover: Reducton in, due to Applied Molybdenum (R. H. 
Jackman), 755 3 
Growth of Leaves (Prof. F. L. Milthorpe), 1114 
Growth of Lettuce Seedlings “Winifred M. Dullforce), 1244 
Growth of Rhizobium trifolii = Effect of Hormone Herbicides on the (Dr. 
Wim. W. Fletcher), 1224 
Growth (Arrested), in Arthrapods, review, 907 
Creve. ene d Auxins and (Prof. A. Carl Leopold), review by Prof. L. J. 
udus, 
Growth (Population) : Physiclogical Control of (Sir Solly Zuckerman), 58 
Growth Hormone (Pituitary) Effects of, on the Insulin and Hyperglycæ mic- 
glycogenolytic Factor extractable from the Pancreas of Obese- 
Hyperglycemic Mice (Dr. D. W. Clarke, Dr. G. A. Wrenshall and 
Dr. J. Mayer), 1235 
Growth Medium : A Syntheti:, for the Trypanosomid Flagellate Strigornonas 
(Herpetomonas) oncopel& (B. A. Newton), 279 1 
Growth Substances : The Biclogical Action of (Society for Experimental 
Biology Symposium on., 877 
Growth Substances (Plant) : Chelating Agents as—a Possible Clue to the 
Mode of Action of Awen (Dr. O. V. S. Heath and Miss J. E. Clark), 
“HI 
Growth and Development ot Raspberry Canes: Effect of Environment 
upon the-(l. H. Williams and Dr. J. P. Hudson), 798 
Growth-inhibitory Alkyl Sulrhonates : Tumour (Prof. A. Haddow and 
Dr. W. C. J, Ross), 995 
Gruen, D. M. : Spectroscopy, 738 2 
Grun, Dr, F., and Haas, R. : Paramagnetism as a Reduction Product of 
- Vitamin B;,, 378 < 
Grunberg-Manago, Mme. M. (Ochoa, Prof. S., and) : Awarded the Charles 
Mayer Prize for 1955 o: the Société de Chimie biologique, 17 
Gruneberg, Dr. H. : Elected < Fellow of the Royal Society, 558 i 
meee professor of genetics in the University of London conferred on, 


A Ventral Ectodermal Ricge of the Tail in Mouse Embryos, 787 
Guatemala : Flora of (1. R. Swallen), Part 2, Grasses, | 
Gudger, Dr. E. W. : Obituary by Miss F. R. LaMonte, 774 
Guest N- $ Append senbor geologist, Geological Survey Department, 
ijt M. ee 
Guest Professorships (Europezn Organization for Nuclear Research scheme 


of), 117 

Guggenbuhl, Prof. Laura: K. W. Feuerbach and his Geometrical Research, 
921 

Guidance (Arthur A. Locke aad collaborators), review by Prof. A. Porter, 
1003 . 


Guided Missiles, review by Prcf. A. Porter, 1003 

Guinea Pig Lung: Effects of .-Anaphylactic Shock and Compound 48/80 on 
the Mast Cells of the (Dr. Ivan Mota and Itamar Vugman), 427 

Guimer, Prof. A. : Mechanism: of Phase Transformations in Metals, 419 

Gujerat (Kutch and) : Birds of Saurashtra, India, with Additional Notes on 
the Birds of (R. S. Dha. makumarsinhji), review by H. G. Alexander, 
547 


Gunn, K. W.: Awarded the Orville Wright Prize of the Royal Aero- 
nautical Society, 919 

Gupta, S. C. : Production of >ectolytic Enzymes by Pythium de baryanum, 
73 
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Annual, 1954-55—-Proceedings of the Second Annual Symposium on 
Antibiotics, review by Dr N G Heatley, 496 

Martin, Charles Noel * Numerical Tables for Nuclear Physics, review by 
J S Story, 57 

Martin, Dr. D. C. 
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Dr. A R. Kassander and Dr. S. Twomey), 82 
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Morgan, M G., and Dinger, H, E. Observations of Whistling Atmospherics 
at Geomagnetically Conjugate Points, 29 

Morgan, Prof W T J., ard Watkins, Dr Winifred M The Product of the 
Human Blocd Gr»up A and B genes in Individuals. belonging to 


Auto-oscillations in. Extracted Muscle 


Group AB, 521 
Morgan, Prof. W. W.: Elected a Member of the National Academy of 
Sciences, Washingzon, 926 : 


Morphine Tolerance Efect of Electric Shock and Cardiazol Shock on 
e (Y. Kasé), 1136 

Morphogenesis in Leaves (E. Njoku), 778 

Morphogenetic Studies of Dryopteris (C W Wardlaw and E. G. Cutter), 217 

Morphology of the Head of the Hawfinch (R. W. Sims), 463 

Morphology of Large-Chain Molecules (Prof Ch. Sadron), 205 

Morris, Rt. Hon. Lord Justice . Appointed a member of the University 
Grants Committee on matters relating to academic salaries only, 364 

Morris, TM : Appointed veterinary officer, Western Region, Nigeria, 


Morris, Prof. C. J. O. R., and others * Action of Ascorbic Acid on Corti- 
cotropin, 1082 

Morris, G C : Awarded the Masson Memorial Scholarship for 1956 of che 
Royal Austraiian Chemical Institute, 919 

Morris, Sir Philip . The Aze-Group Bulge and its Possible Effect on Univer- 
sity Policy, 116 

Morrison, J, A, : Melting, Diffusion and related topics, 23 

Morrison-Scott, Dr. T. C.S — Appointed director of the Science Museum, 
London, 1060 ; work of, 1061 

Morrogh, H, : Awarded tne Sir Robert Hadfield Medal for 1956 of the Iron 
and Steel Institute, 919 

Morse, Prof Marston — E ected a correspondant for the Geometry Section 
of the Paris Acaderny of Sciences, 1062 

Mortality . Variation in, with Differences in Humidity among Mosquitoes 
exposed to BHC, Dieldrin and DDT {G F. Burnett), 663 

Mortierella hygrophifa Linn. © Nutritional Aspects of (R. H. Thornton}, 662 

Mortimer, Dr. C H * Appointed to the joint. post of director of the 
Millport Marine Stazion and secretary to the Scottish Marine Biologi- 
cal Association, 605 , work of, 605 

Mortimer, R K. (Owen, M. E , and) : Dominant Lethality induced by X-Rays 
in Haploid and Diploid Saccharomyces cerevisiae, 625 

Morton, Prof Frank . Arpomted to the chair of chemical engineering in 
the University of Manchester and in the College of Technology, 460 ; 
work of, 460 

Morton, Dr. J. E. : Pelage Mollusca, 1023 

Moruzzi, Prof G, and others: Orotic Acid as a Survival Factor in Rats 
Deficient in the An.mal Protein Factors of Casein, 757 

Mosaics * Mumps, Measles and (Dr Kenneth M Smith and Dr. Roy Mark- 
ham), review by Dr. W. L Sumner, 1007 

Mosquito Larvæ Envirorz mental Factors affecting Hairiness in (Donald H. 
Colless), 229 

Mosquito Tissue (Adult) — Maintenance of, in a Tissue-Culture Medium 
(Dr. W E Beckel) 534 

Mosquitoes North-American, review, 56 

Uptake of Radioactive Phosphorus by Larvz and Adults of (L J. Bruce- 

Chwatt and Dr J. Hayward), 661 

Mosquitoes of North Ame-ica (North of Mexico), (Stanley J Carpenter and 
Walter J. La Casse), review, 56 

Mosquitoes exposed to BHC, Dieldrin and DDT: Variation in Mortality 
with Differences in Humidity among (G F. Burnett), 663 

Mosquitoes (East African) : Rhythmic Biting Activity of certain (Dr A J. 
Haddow), 531 

Moss, A R, and others * Given a Capper Pass Award by the Institution of 
Mining and Metallurgy and the Institute of Metals, 68 . 

Moss, E. W : Fellowship of the City and Guilds of London Institute con- 
ferred on, 363 

Mosse, B : Identification of an Endotrophic Mycorrhiza, 1207 

Mossop, l. A, and Gill, F. D Electrical Equipment of Aircrafc, 1211 

Mota, Dr Ivan, and Vugraan, Itamar Effects of Anaphylactic Shock and 
Compound 4E 80 on che Mast Cells of the Guinea Pig Lung, 427 

Moths (Dr. E. B. Ford), reriew by Dr John Smart, 199 

Moths (British) Genetics and, review by Dr. John Smart, 199 

Motion Picture : The Theory of Stereoscopic Transmission and ics Applica- 
tion to the (Raymond and Nigel Spottiswoode), review by Prof. 
W. D Wright, 202 

Motives (Human), in Fundamental Research, 951 

Motor-Vehicles © Direction Indicators for. 1016 

Mott, Prof N F * The Fracture of Metals (Ninth Hatfield Memorial Lecture 
of the fron and Steed Institute), 692 

Detection and Gevelonment of Scientific Ability, 824 , 

Motulsky, Dr Arno G, (Vzndepitte, Dr J, and) : Abnormal Haemoglobins 
in the Kasai Province of the Belgian Congo, 757 

Mould Fungi — Utilization of Xanthin by (Dr E. D M. Tahaand M Mokhtar 
Sharabash), 622 g 

Mould Metabolites 
562, 1058 

Moult, Dr. E S : 
Society, 919 

Moult Adaptation in relanon to Long-distance Migration in Petrels (Dr. 
A. J. Marshall and D. L. Serventy), 943 


Antibiotics and (Chemical Society Symposium on), 


Awarded che Silver Medal of the Royal Aeronautica! 
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Mount Stromlo Observatory, Canberra : The 74-in. Reflector of the, 357 
Mountford, Sir James: The Age-Group Bulga and its Possible Effect on 
University Policy, 116 y 
Effect of a Magnetic Field upon the Leucocytes of the (Prof. J. M. 
Barnothy, M. F. Barnothy and 1. Boszormenyt-Nagy), 577 
Mouse Ascites Tumours : Nucleic Acid Content and Distribution of 
Chromosome Number in Original and Sublines of Two (Dr. John 
S. Colter, Harris H. Bird, Hilary Koprowski and Hilda B. Ritter), 
993 
Mouse Eggs fertilized with Labelled Sperm: Labelled Pronuclei in (R. G. 
Edwards and J. L. Sirlin), 429 
Mouse Embryos: Effects of Single and Fractioned Doses of X-Rays on 
(Dr. Robert Auerbach), 574 
A Ventral Ectodermal Ridge of the Tail in (Prof. Hans Gruneberg), 
787 i 
Mouse Ova (Tubal) * Culture of (W. K. Whitten), 96 
Mouse Pancreas * Zymogen Formation tn the (N. Xeros), 843 
Mouse Plasma (Rat and) : An Erythrocyte Sphering Factor in (Dr. R, Barer 
and F M. Gaffney), 277 
Mouse Testis . Sensitivity of the, to che Mutagenic Action of X-Rays (Dr C. 
Auerbach and Dr. B. M. Slizynsk:), 376, 934 , (Dr, A. J. Bateman), 
934 
Mousseron, M. * Chemistry of Oxygenated Heterocyclic Compounds, 1116 
Movement. Abnormal Colour Responses of the Minnow resulting from 
Inhibition of (Dr E. G Gray), 91 
Movements in the lonosphera (Royal Astronomical Society Geophysical 
Discussion on), 307 
Mucoid (Salivary) Use of the Orcinol—Sulphuric Acid Reaction in the 
Monosaccharides from a (Dr. M. Irwin and Dr. A, G. Leaver), 1126 
Mucopolysaccharide-ltke Substances and Alkaline Phosphatase tin Madre- 
porari : Histochemistry of (Thomas Goreau), 1029 
Mucoproteins in Serum and Urine * A Modified Method of Two-Dimensional 
Zone Electrophoresis applied to (R. L Markham), 125 
Muir, Dr. Alexander. Appointed deputy director (Soils Division) of 
Rothamsted Experimental Station, 609 
Muir-Wood, Dr. Helen Marguerite * A History of the Classification of the 
Phylum Brachiopoda, review, 642 
Mulcock, A. P. (Fraser, I. E. B., and) . Staining of Wool by Bacterial Pigments, 
628 
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Mullard, Ltd. - New Germanium Phototransistor, type OCP71, 830 

Mullen, Paul WV - Modern Gas Analysis, review by D. Ambrose, 550 

Muller, Prof. H.) Genetic Problems of the Atomic Age, 103 

Multigap Spark Circuits : Absence of Shock Hazards with certain (D. A. 
Sinclair), 1175 

Multiple Shock Intersections : Enhanced Initiating Effect of (Dr. C. H. 
Winning), 33 

Multiple-Beam Interference . Measurement of the Thickness of Thin Films 
by (C. Weaver and P. Benjamin), 1030 

Multiplication of the Influenza Virus © Action of Ribonuclease on the (Miss 
4. Le Clerc), 578 a 

Multiplicity Reactivation of Bacteriophage (H. J. F. Cairns and G. $. Watson), 
131 


Mulupher (Electron) : The Gas-Multiplier, a New Type of (C. H. Vincent), 
391, erratum, 415 E 

Mumps, Measles and Mosaics (Dr. Kenneth M. Smith and Dr, Roy Markham), 
review by Dr. W. L. Sumner, 1007 

Munck, Allan U., and Scott, Dr. Jesse F.. Ultra-Violet Absorption of Oxygen 
in Organic Solvents, 587 

Munk, Prof. W. H. * Statistics and Aerodynamics of the Sea Surface, 63 

Polar Wandering, a Marathon of Errors, 551, erratum, 609 
Elected a Member of the National Academy of Sciences, Washington, 
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Munro, H. N. . Elected a Fellow of the Royal Society of Edinburgh, 507 

Munro, Prof. J. W.: Honorary Fellowship of the lmperta! College of 
Science and Technology conferred on, 733 

Murchison Fund for 1956 of the Geological Society of London awarded to 
Dr. W. W. Black, 165 

Murchison Grant for 1956 of the Royal Geographical Society awarded to 
Dr. Alice Garnett, 606 

Murchison Medal for 1955 of the Geological Society of London awarded to 
Dr. F. M Trotter, 165 

Murgatroyd, R. J., and others * Compressed Air Hygrometer for Measuring 
Frost Point in the Stratosphere, 568 

Murgatroyd, Dr. Walter : Appointed to the University of London chair of 
nuclear engineering at Queen Mary College, 70 

Murphy, E. A. : Appointed director of research in charge of the central 
research division of the Dunlop organization, 650 

Murray, Grace (Mills, C. F., and) : Avidity of the Water-soluble Compon- 
ents of Herbage for Added Cupric lons, 793 

Murray, Prof. M. M. : lodine and Fluorine in Nutrition, 912 

Murrell, J. N . Awarded a Commonwealth Fund General Fellowship, 735 

Murthy, U. L, S . Appointed assistant conservator of forests, Sarawak, 


Murty, D. Satyanarayana (Rao, Dr. B. Ramachandra, and): A Simple 
Method of Studying Winds in the lonosphere by using Continuous- 
Wave Radio, 1222 

Muscle (Blowfly) : ‘Mahe Enzyme’ Activity in (Dr. S. E. Lewis and G. M. 
Price), 842 

Muscle Contraction in an Insect—A Technique for Recording Muscle 
Contractions in an Insect on a Kymograph (Dr D. Dresden), 835 , 
Physiology of the Locomotory Muscles in the Cockroach (G. Becht 
and Dr. D. Dresden), 836 

Muscle Fibre Systems (Extracted) : Auto-oscillations in (M. C. Goodall), 
1238 ; (Dr L. Lorand and C. Moos), 1239 

Muscle Fibres of the Rat Diaphragm . Length of the (J. A B. Barstad, E. 
Gjone and A. M. Lovlie), 581 

Muscle Preparation. (A New), for the Study of Optical Changes during 
Contraction (Dr. B C. Abbott and Dr. J. Lowy), 788 

Muscle Preparations from Codling (Gadus callarius): Discoloration of, by 
Degradation Products of [-Methylhistidine (Dr. N R. Jones), 748 

Muscles (Internal Laryngeal)’ Action Potentials from, during Phonation 
(K Faaborg-Andersen and Dr. Fritz Buchthal), 340 

Muscles (Locomotory), in the Cockrosch . Physiology of the (G Becht 
and Dr. D. Dresden), 836 


INDEX 


Muscular Dystrophy-of Beef Cattle and Unsaturated Fats (Dr. G. A Garton, 
W. R. H. Duncan, K. L. Blaxter, R. F. McGill, G. A. M. Sharman and 
M. K.:Hutcheson), 792, erratum, 1208 

Muscular Tissue : Propagation of an Aur-transmitted Shock Wave in (Carl- 
Johan Clemedson, Arne Jonsson and Hjalmar Pettersson), 380 

Kussum of Applied Arts and Sciences, Sydney : Annual Report for 1954, 


Museum of Applied Science, Victoria : Annual Report for 1953-54, 1206 

Museum of English Rural Life, Reading : First Annual Report, 1156 z 

Museum at Work (Annual Report for 1954 of the Bernice P. Bishop Museum, 

* Honolulu), 119 

Museum Curators . A Handbook for, review by W. Eric Stoneman, 679 

Mushroom Mycelium: Aphelenchoides sp. destroying (B. D. Moreton, 
M. E John and J. B. Goodey), 795 

Muskett, Prof. A. E., and Malone, Dr. J. P. : 
Parasites 1n Seeds, 465 

Mutagenic Action of X-Rays : Sensitivity of the Mouse Testis to the (Dr. C. 
Cv Wii and Dr. B. M. Slizynski), 376, 934 ; (Dr. A. J. Bateman), 

Mučassnic Effects in Drosophila : Organic Peroxides and (Dr. F H. Sobels), 

Mutagenicity of 2-Chloroethyl! Methanesulphonate in Drosophila melano- 
gaster (O. G. Fahmy and Myrtle J Fahmy), 996 

Mutant of Drosophila without Isoxanthopterine which is Non-Autonomous 
ERA the Red Eye Pigments (Prof, Ernst Hadorn and Ilse Schwinck), 


Detection of Seed-borne 


Mutants : Barley (T. Lawrence), 876 

Mycelial Aggregation of Sand Soil under Pinus radiata (R. H. Thornton, J D. 
Cowie and D. C. McDonald), 231 

Mycelium (Mushroom): Aphelenchoides sp. destroying (B. D. Moreton, 
M. E John and J B. Goodey), 795 X 

Mycobacterium phler: Inhibition of L-Asparaginase in Extracts of, by 
D-Asparagtne (Dr. Nathan Grossowicz and Yeheskel S. Halpern), 623 

Mycological Collections (Latin America) : Second General Catalogue of 
(Unesco Centre for Scientific Co-operation), 921 

Mycological Congress European, 1159 

Mycological Society of America : 1956-57 Graduate Fellowship awarded to 
Lennart Holm, 877 

Mycorrhiza (Ectotrophic), in Renantherous Species of Eucalyptus (L. D. 
Pryor), 587 

Mycorrhiza (Endotrophic) : Identification of an (B Mosse), 1207 - 

Myoglobins from Horse-heart Extracts: Isolation of Two, and the Deter- 
mination of the Molecular Weight of the Main Component (N. K. 
Boardman and Dr. G. S. Adair), 1078 


Nacuop, F. C. (edited by Braude, Prof. E. A., and) . Determination of 
Organic Structures by Physical Methods, review by Dr. W A, 
Waters, 721 T. 

Nadel, Prof S. F. : Obituary by Prof. Raymond Firth, 506 

Naess, Knut, and Schanche, Mrs. Susan * Effect of Reserpine on Serotonin 
in Rabbit Serum, 1130 

Nagata, Prof. T., and Uyeda, S. : Production of Self Reversal of Thermo- 
romanent Magnetism by Heat Treatment of Ferromagnetic Minerals, 

Nagatsu, Toshiharu, and others : Inhibitory Action of Chlorpromazine on 
the Oxidation of D-Amino-Acid in the Diencephalon Part of the 
Brain, 891 

Nagayama, Hideo, and others : Aminomalonie Acid Decarboxylase—a New 
Enzyme, 935 

Nahrungs- und Genussmittel (pflanzlicher) : Mikroskopische Untersuchung 
Dpr Gustav Gassner), dritte. Auflage, review by Dr C, R. Metcalfe, 

Najjar, Victor A (edited by) : Fat Metabolism, a Symposium on the Clinical 
and Biochemical Aspects of Fat Utilization m Health and Disease, 
review by Prof. A. C. Frazer, 1050 

Nakashima, Miyoshi, and others : An Extrarenal Effect of Pitressin, 1079 

Naked Protoplasts : Regeneration of Yeast Cells from (O. Nečas), 898 

Narlikar, Prof. V. V. . Results of Gravitational Significance in Riemannian 
Geometry, 1138 

Masal Trichobitharztasis, a New Avian Schistosomiasis (Dr. A, Fain), 389 

Nash, T. : Modification of the Bulk Mechanical Properties of Water by 
Complex Formation in Dilute Solution, 948 

Nash-Williams, Dr. V. E. : Obituary, by Dr. D. Dilwyn John, 163 

Nasini, Prof. A. * Documentation of Applied Chemistry, 169 . 

Nataf, Dr. R. : Theoretical Physics, 269 

Nation : Science and the (Sir Edward Appleton), 364 

National Academy of Sciences, Washington : Fourth Annual Meeting of the 
Agricultural Research Institute, 117 

Election of Officers, 117 

Symposium on Corn in the American Economy, 117 

Ninety-third Annual Meeting, 924 

Medal Awards, 924 

Grant of 250,000 dollars from the Rockefeller Foundatton, New York, 
for a study of the possible biological dangers to present and future 
generations of exposure to atomic radiation, 976 

National Academy of Sciances—National Research Council . Scientific and 
Technical Societies of the United States and Canada, sixth edition, 
review, 549 t 

National Association of Btology Teachers (prepared by the National Con- 
servation Committee of the), in conjunction with the American 
Nature Association : Handbook for Teaching of Conservation and 
Resource-Use, review by Dr. Maurice Ashby, 678 n 

National Clay Conference in tbe United States. Fourth (Dr. D. M C. 
MacEwan), 368 

Nacional: Clay Minerals Committee : Fourth National Clay Conference, 

National Coal Board * Mining Research Establishment, Isleworth, of the 
(Dr. L. C Tyte), 958 2 

yere Conference on Chemical Engineering in the Coal Indus- 
~try, 

National Committee for the Development of Scientists and Engineers 
(United States), 734 
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National Council for Technological Awards, 920 
National Fruit and Cider Institute, Long Ashton : Annual Report for 1954, 


322 
National Gallery, 1938-54 (review by K. J, Garlick), 596 
National Institute of Industrial Psychology : Vernon Prize for 1956 awarded 
to Dr. J. S Werner, 464 
National Institute of Industrial Psychology (Institute of Personnel Manage- 
ment and the) : Course on the Use of Statistics in Personnel Manage- 
ment, 
National Manpower Council * Proceedings of a Conference at Columbia 
Ey on the Utilization of Scientific and Professional Manpower, 
National Museum of Wales : Forty-eighth Annual Report (1954-55), 692 
National Oceanographic Council : Annual Report for 1954-55, 1025 
National Parks Commussion : Appointment of Prof. P. W. Richards and 
H. Wardale as members, 167 
Re-appointment of Brigadier P. B. E. Acland, Dr, Nancy G. Davies and 
W.B Yapp as members, 167 
Resignation of Prof. R. C. McLean, 167 
Sixth Annual Report, 265 
Northumberland and Brecon Beacons National Parks, 1156 
Country Code, 1156 
Nattonal Peace Council : Peace Aims Pamphlets No, 59, The Dilemma of the 
Scientisc er J. Bronowski), 734 Z 
National Physical Laboratory : Appointment of Prof. G. B.B. M. Sutherland 
as director, 260 
Open Day, 877 ; (E. I. Brimelow), 1151 
National Physical Laboratory of India : Scientific and Technical Work of the 
(Sir K. S. Krishnan), 1113 
National Reference Library Plans, 828 
National Refuges : Seeing America's Wild-life in our (Devereux Butcher), 
review by E. M. Nicholson, 765 1j 
National Research Council, Washington (Committee on Undersea Waf- 
fare): A Survey Report on Human Factors in Undersea Warfare 
(prepared by the Panel on Psychology and Physiology), review by 
Sir Frederic Bartlett, [05 
National Research Council of Canada: 
(1954-55), 24 
Appointment of new Members, 830 
Awards for 1956-57, 967 
National Research Council of Canada (Low Temperature and Solid Stete 
Physics Group of the Division of Pure Phystes): Symposium on 
Melting, Diffusion and related topics, 23 
Symposium on Semiconductors, 833 
National Research Council of Canada and the Chemical Institute of Canada : 
Seventh Canadian High Polymer Forum, 1208 
pes Research Development Corporation of India: Report for 1954- 
National School of Agriculture and Livestock, Managua, Nicaragua : Grant 
from the Rockefeller Foundation, New York, for laboratory and field 
» equipment, 977 
Narionai Science Foundation, Washington : Fifth Annual Report (1954-55), 


Fellowships for 1956-57, 1112 
Senior Post-doctoral Fellowships, 1205 
National Service : Brologists and, 421 
National Trust : Sixtieth Annual Report, 173 
Natonal Vegetable Research Station : Open Day, 653 
Natura Fossihum : De (Georgius Agricola), translated from tha first 
Latin edition of [546 by Mark Chance Bandy and Jean A. Bandy, 
review by Mrs. Jdan M. Eyles, 1144 E 
Natural Freezing Nuclei at High Altitudes : Measurements of (E. J. Smith, 
Dr. A. R. Kassander and Dr. S. Twomey), 82 
Natural Grassland Soils * Rhizoctonia in (R. H. Thornton), 230 
Natural History of Coral Atolis, 607 
Natural History Specimens : The Preservation of (edited and compiled by 
Reginald Wagstaffa and Dr. J. Havelock Fidler), Vol. 1, Inverte- 
brates, review by W. Eric Stoneman, 679 ‘ 
Natural Origin : Electromagnetic Phenomena of, in the 1 0-150 c./s. Band 
(Dr, Philip A Goldberg), 1219 
Low Audio-frequency Electromagnetic Signals of (R. E. Holzer and 
O. E. Deal), 536 b 
Nacuralist : Theodore Roosevelt as, review by Dr. L. Harrison Matthews, 
Naturalist (Young) : Letters to a (Maxwell Knight), review, 300 
Nature rne Laws of (Prof. R. E. Peierls), review by Prof R. W. Ditchburn, 


Thirty-eighth Annual Report 


Nature of an Amoeba Excystment Factor produced by Aerobacter Sp. : Occur- 
ponce and (Dr. B. N. Singh, Miss S. Mathew and M. Sreenivasaya), 
Nature Conservancy : Annual Report, 264 
New Nature Reserves in England, 611 
Appointment of members, 1015 
Nature Conservation for Teachers, review by Dr. Maurice Ashby, 678 
Nature Protection: Hydro-Electricity and (prepared by the Rc. Hon. 
Lord Hurcomb), review, 107 
Nature Reserves in England * New (Nature Conservancy), 6l! 
Naval Architects, Institution of : First award of the William Froude Medal 
made to Sir Thomas Havelock, 167 " 
Scholarships in Naval Architecture, 263 _ 
Naval Architecture : Scholarships in (Institution of Naval Architects), 263 
Navigation Prize of the Royal Aeronautical Society awarded to John 
Grierson, 919 > 
Naylor, A G. : Appointed senior agricultural officer, Jamaica, 1207 
Naylor, Mrs. B. : Promoted to Senior Principal Scientific Officer in the 
Scientific Civil Service, 220 ; work of, 220 `~ 
Neal, E. G. (Harrison, Prof. R. J., and) : Ovulation during Delaye: 
Implantation and other Reproductive Phenomena in the Badger 
(Meles meles L.), 977 
Neales, T. F. : Components of the Total Magnesium Content within the 
Leaves of White Clover and Perennial Ryegrass, 388 x 
Near Ultra-Violet Bands of para-Dichlorobenzene (Prof. R. K. Asundi and 
B. D. Joshi}, 36 
Nebenkern of the Water-boatman: Mitochondrial (Dr. John R. Baker), 1039 
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Nebula, NGC 6357 (Optical Emission) : Absorption of 3 5-m. Radiation tn 
the (B. Y. Mills, A. G. Little and K. V. Sheridan), 178 

Nečas, O. : Regeneration of Yeast Cells from Naked Protoplasts, 898 

Nederlandsche Natuurkundige Vereniging : International Conference on 
Nuclear Reactions, 693 

Need for Observatzons in the Older Branches of Astronomy, especially 
Double Stars-(Dr. J. Jackson), 975 

Needham,’ Dr. Joseph, and others : Chinese Astronomical Clockwork, 600 

Needham, Prof. James G., and Westfall, Jr., Prof. Minter J. : A Manual of 
the Dragonflies of North America (Anisoptera), review by D. E. 
Kimmins, 450 A : 

Neeman, M., and others : Substituted Benzenesulphonanilides as Synergists 
for DDT, 800 . 

Neilands, Prof. J, B. (Garibaldi, J, A., and) ; Formation of lron-binding 
Compounds by Micro-organisms, 526 

Neill Prize for 1953-55 of the Royal Society of Edinburgh awarded to Dr. 
Robert Osborne, 507 

Neilsen, Dr. K. O.: Production and Utilization of Electromagnetically 
Enriched Isotopes, 158 P 

Neilson A H., and others : Hydrolysis of Esters of Monoribonucleotides, 


Nel, Dr. Louis T. : Obitucry of Dr. A. L. Hali, 409 

Nelken, Dr..D., and-others : ABO Antigens in the Human Cornéa, 840 

Nelken, Dr. E., and-others : ABO Antigens in the Human Cornea, 840 _ 

Neq. Sir George= Digital Computer Techniques, 1069 
ectrical Equipment of Aircraft, 1210 

Nematode : The Reniform, in the Gold Coast (F. C. Peacock), 489 

Nematode (Root-Knot): Meloidogyne acronea, a New Species of (Dr. V. 
Coetzee), 895 

Nematode Larva: parasitic in the Horse: Effect of a Coliform Organism 
(Escherichia) on the Second Ecdysts of (D. Poynter), 481 

Nematodes Migration c^ (H, R. Wallace), 287 

Nematodes (Plant): 'Solubilized' Chemicals for the Control of (L. N. 
Staniland), 97. 

Nematodes (Soil) : Lactophenol Preparations for (C. K. Capstick), 896 

Nematologica, Vol 1, No. J, 874 i 

Nephelometric Methods : Colorimetric Methods of Analysis, including 
some Turbidimetric and (Dr. Foster Dee Snell and Dr. Cornelia T. 
Spall), Vol. 3, Organic (1) ; Vol. 4, Organic (2), review by J. King, 


Nerve Cells : Quantitative Determination of Acetylcholinesterase Activity 
in Individual (Dr. Ezio Giacobini and Dr. Joseph Zayicek), 185 
Nervous System' (Central): Biochemistry and the (Prof. Henry Mcllwain), 
review by Dr..G. B. Ansell, 720 

Nervous System of the Frcz : Pseudo-Cholinesterase in the Central (D. C. 
Hardwick and-Dr. Catherine Hebb), 667 

Ness (Mrs. Patrick}).Award for 1956 of the Royal Geographical Society 
awarded to Robert Dovers, 606 

Netherlands Red Cross Blood Transfusion Service : 
Sanguinis transferred to S; Karger, Basle, 215 

Neumann, R. * Automatic Regulation, review, 766 

Neurochemistry, review by Dr. G. B. Ansell, 720 

Neurochemistry (edited by K A. C. Elliott, Irvine H. Page and J. H, Quastel), 
review by Prof J. N. Davidson, 811 

Neurohypophysis : Internationa | Symposium on the (Colston Research 
Society and the University of Bristol), 561, 1019 g 

Neurones : Changesin tke Dimensions of Nuclei of, with Activity (Dr. 
M. R. A. Chance, A. J. Lucas and Dr. J. A. H. Waterhouse), 1081 

Menio Otology : Symposium on (British. Medical Bulletin, Vol. 12, No. 2), 


Publication of Vox 


Neutron Cross-Sectrons (prepared by the United States Atomic Energy 
Commission), review by Dr. P. A. Egelstaff, 812 . 

Neutron Sources (Low-Level) : Determination of Chromium, Vanadium 
and Tungsten by Activation Analysis using (Prof. M. Huaringa), 85 


, Nevens, Prof, William Barbour (Yapp, Prof. William Wodin) : Dairy Cartle, 


fourth edition, reviev by Arthur S. Foot, 55 

Neville-Jones, D. J. : Fresh Water from Salt Water, 270 B 

New Alumina Trihydrate (Robert A. Van Nordstrand, William P. Hettinger 
and Carl D. Keith), 713 

New Amino-Acid—Glycosides isolated from Tryptic Hydrolysates of Milk 
Products (Susumu Adachi), 936 

New Apparatus for Cathodiz Sputtering (L. Holland), 1229 

New Approach to Biosynthesis, review by Dr. Kenneth McQuillan, 594 
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Rossint, Prof. Frederick D., and others : Hydrocarbons from Petroleum, 
review, 401 

Rossiter, Dr. R. J. : Metabolism and Function of Phospholipids, 22 

Rotary Film Evaporator : A Simple Spinning Joint for a (K. L. Bocock and 
Dr. O. Gilbert); 439 E 

Rothamsted Experimental Station : Appointment of Dr G. W. Cooke as 
head of the Chemistry Department, 559 | 

our of Dr. Alexander Muir as deputy director (Soils Divi- 

sion), - 

Round, M C. : Appointed fleld zoologist, Veterinary Department, Kenya, 


Rous, Dr. Peyton Awarded the Kovalenko Medal of the National Academy 
of Sciences, Washington, 924 , work of, 925 
Rout, E Re and others : The Suppressed Frame System of Telerecording, 


Rout, ds a and others: Viscosity of Liquids and Ultrasonic. Studies; 

Rowan, Dr. K. S., and others : Phosphorylation as a Possible Factor in the 
Pasteur Effect in Plants, 333 ` 

Rowe, A. H. : Mechanism of Phase Transformations in Metals, 420 

Royal Academy of Sciences in Sweden . Election of Prof T. H. Goodspeed, 
Dr. Mervin J. Kelly and Sir Geoffrey Taylor to foreign membership, 


70 
Royal Aeronautical Society : Honorary fellowship conferred on Sir Roy 
Dobson and Dr. Hugh L. Dryden, 919 
Awards, 919 
Election of Officers for 1956-57, [112 
Royal ru Society of England . Research Medal for work on Agri- 
culture, 
Royal Air Force | Man-power in the (Nigel Birch), 560 ; (G S. de Freitas), 
560; (Dr A. D. D. Broughton), 560 
Royal A roncmucat Society : Gold Medal awarded to Prof. T. G. Cowling, 


Geophysical Discussion on Movements in the lonosphere, 307 

Election of Officers for 1956, 314 

Grophysical Discussion on Improvements! in Seismic Prospecting, 
9 


Royal Australian Chemical Institute Awards, 919 
Royal Dublin Society. : The Story of the (Terence de Vere White), review by 
Sir Nigel Ball, 295 
Royal Geographical Society > Medals and Awards for 1956, 606 
Royal Holloway College : Appointment of Dr O S. Heavens to the Univer- 
sity of London readership in experimental physics, 736 
Royal Horticultural Society Index to Vols 1-164 of Curtis’s Botanical 
Magazine (F.J Chittenden), 735 
Royal institute of Chemistry: Lectures, No. 5, Chemistry and Crop 
Nutrition (Sir William Ogg), 208 
Monograph No. 3, The Chemical Background of che Aluminium Indus- 
try (Dr. T. G. Pearson), 462 
Symposium on Recent Advances in the Chemistry and 
Applications of Cereals, 1018 
Royal Institute of Chemistry, and others : Symposium on the Presenratton 
of Science to the Public, 415, 1066 
Perkin Centenary Celebrations, 1009 


Industrial 


Ixix 


Royal institution © Lectcres by Sir Eric Rideal on Colloids and their 
Behaviour, 263, 865 _ ` 
Election of Officers E76 * 
Royal Irish Academy . Proceedings, Vol. 57, Section A, No 6, Celebration 
of the Centenary oi ‘The Laws of Thought! by George Boole, 554 
Royal. Meteorological Socety . Symposium on Turbulence in the Atmo- 
` sphere, [3 
Symposia on Statıstıcz and Aerodynamics of the Sea Surface, 62 
Dresser an essay or the Place of Meteorology in Liberal Education, 


Awards, 1014 
Summer Meeting, 1065 
Napier Shaw Memorial Prize awarded to Dr. Norman A. Phillips, 1203 
Royal Meteorological Socety and the British Glaciological Society Dis- 
cusston on Snow Accumulation and Ablation, 563 
Royal Meteorological Soccety (Physical Soctety and the) : Conference on 
Cloud Phystes, 320 
Royal Meteorological Socety (Field Studies Council and the): Vacation 
Course in Meteoro ogy, 922 
Royal Microscopical Society (Industrial Section) * Symposium and Exhibition 
on Fibre Microscopy, 515 E 
Royal Photographic Socie-y : Silver Progress Medal awarded to Dr. J D. 
Kendall, 361 
Royal Photographic Society (Scientific and Technical Group) : Conference 
eon the Science and Technique of Photography, 736 
Royal Society of Arts : Trueman Wood Memorial Lecture (Prof. E. N da 
C. Andrade),.164 
E. F Armstrong Memorial Lecture (Dr. B. K. Blount), 412 
Royal Society of Edinburga : New Fellows, 506 
g Kerth Prize for 1953—35 awarded to Prof. A D Peacock, 507 
Neill Prize for 1953-5 awarded to Dr, Robert Osborne, 507 
Royal Society of London: Mackinnon Research Studentship awarded to 
Dr. C, J. Waddington, 215 
New Fellows ofthe, 558 
Antrene Station in Coats Land, Antarctica, to be called Halley Bay, 
* New Foreign Membe-s, 827, 918 
Delegation to Moscow, 828 
Meeting on Immunological Tolerance, 869 
Atene to the Depository of Unpublished Mathematical Tables, 
Election of Prof. R. E. Woodward as a Foreign Member, 965 
Appointment of Prot E. N. da C Andrade to deliver the Rutherford 
Memorial Lecture Tor [957, 1113 
Appointment of A. M Segar as a Rutherford Scholar, 1113 
Lecture by Sir K S. Crishnan on the Scientific and Technical Work of 
the National Physical, Laboratory of India, 1113 
Royal Society and Nuffield Foundation Commonwealth Bursaries Scheme : 
Awards, 165 
Royal Society, and others Perkin Centenary Celebrations, 1009 
Royal Society of Medicine (Section of Comparative Medicine) . Discussion 
on Learning in Mar and Animals, 1147 
v Royal Society of Medicine (Section of Experimental Medicine and Thera- 
peutics) Symposium on Ánti-tumour Agents, 5ll 
Royal Society of Souzh Af-ica : Election of Officers for 1956, 1112 
Royal Society of Tropical Medicine and Hygiene : Manson Medal for 1956 
awarded to Brigadzer J. A. Sinton, 562 
Royal Spanish Academy of Pharmacy : Election of T D. Whittec as a Foreign 
Member, [018 
Royal Veterinary College. Sweden : Grant from the Rockefeller Founda- 
tion, New York, fr equipment for animal physiology, 977 
Rubber (Bonded), in Cempression: Effect of Shape on the Static and 
Dynamic Stress-Stram Relationship of (A. R. Payne), 1174 
Rubber rees : Stimulatian of Yield from (E. D C. Baptist and P. de Jonge), 
Rubbo; Prof S. D , and ozhers : Mode of Action of Isonicotinic Hydrazide, 


0 
Rudall, K. M : Electron Microscopy of Fibres, 319 
Rufiji (R. de la Bere-Barker), review by Frances Pier, 1194 
Rugby (GBR): Frequency Variations in New Zealand of 16 kc./s, Trans- 
missions from (A. H Allan, D D Crombie and W. A. Penton), [78 
Rudin, pr: J. : Occurrence of Beyerinckia Species in the "Phyllosphere', 


Ruminants : Heat [ncrerrents of Feeding in (D. G. Armstrong and K. L. 
Blaxter), 1183 7 

Runcorn, Dr. S. K-: Appointed professor of physics in King’s College, 
Newcastle-upon-Tyne, 411 ; work of, 411 E 

Rural Life (English), Museum of (Reading) First Annual Report, 1156 

Ruse, Prof. H.S A New Synthesis of Special Relativity, review, 906 

Russell, Sir John * Epod Froblems in the United States, review, 349 

Russell, Prof. L J, : The Metaphysical Strain in Kant, review, 152 

Russell, P. * A Selective Medium for the Isolation of Basidiomycetes, 1038 

Russell, Dr. P. S. (Billingham, Dr. R. E, and). Incomplete Wound Con- 
src and the Phenomenon of Hair Neogenesis in Rabbits’ Skin, 


Russell, W. J. : Appointed a member of the Advisory Council of the 
Lommonwealth Scientific and Industrial Research Organization, 

Rustad, Ronald C (Plaur, Walter, and)- Uptake of Adenine-8-"C by 
Whole and Fractional Amcebz, 89 

Rutherford Memorial Lecure for 1957 of the Royal Society (Prof, E. N. 
da C. Andrade), (113 

Ruttshauser, Dr. A. and -a Cour, Dr. L. F, * Spontaneous Chromosome 
Breakage in Endosperm, 324 

Rutter, J. W : Melting, Diffusion and related topics, 23 

Semiconductors, 833 

Ruzitka, Dr. Primus= Dizmant, 608 

Ryegrass (Perennial) : Components of the Total Magnesium Content within 
the Leaves of White Clover and (T F Neales), 388 

nee s : Elected p-esident of the Institute of Fuel, I015 ; work of, 

Ryle, M. * Movements in zhe lonosphere, 308 

Ryle, Margaret, and Simonsen, M : Attempts at Hybridization of Chickens 
and Turkeys which are Tolerant of each other's Antigens, 437 
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S ACCHAROMYCES cerevisiae (Haploid and Diploid) : Dominant Lethality 
induced by X-Rays tn (M. E. Owen and R. K. Mortimer), 625 
Sadhu, Prof. D. P. : Lactose as a Lipotropic Agent, 1236 
Sadron, Prof. Ch. : The Morphology of Large-Chain Molecules, 205 
Saez, Dr. Francisco-A. : Cytogenetics of South American Orthoptera, 490 
Safety in a Nuclear Power Industry : Health and (A. S. McLean and W. G. 
Marley), 205 
Safety and Health in Industry, 493 
Sagalyn, P. L. : Spectroscopy, 737 5 
Saha, Prof. Megh Nad : Obituary by Prof. F. J. M. Stratton, 917 
Fuel in India, 923 
Sainsbury, Peter : Suicide in London, an Ecological Study (Institute of 
Psychiatry, Maudsley Monographs No. 1), review, 404 
Saint, Dr. E. G. : Appointed to the chair of medicine in the Medical School 
of the University af Western Australia, Perth, [065 
Salaman, Dr. M. H. : Infections in Laboratory Animals, [198 
Salisbury, Sir Edward : Fruit and Seed Production, 64 
Science and Education (Presidential Address to the Science Masters’ 
Association), 170 , 
Asiatic Magnolias m Cultivation, review, 549 
Saliva (Parotid), of Sodtum-depleted Sheep : Delayed Effect of Ipsilateral 
Intracarotid Infusion of Sodium Chloride on the Composition of the 
(I. R. McDonald and Dr. D. A. Denton), 1035 NN - 
Salivary Mucoid ; Use of the Orcinol—Sulphuric Acid Reaction in the Posi- 
tive Identification of certain Monosaccharides from a (Dr. M. Irwin 
and Dr. A. G. Leaver), 1126 ~ 
Salt, Dr. G. : Elected a Fellow of the Royal Society, 559 
Salt Absorption . Inhibition of, in Red Beet Root Tissue (J. E. Dale and Dr. 
J. F. Sutcliffe), 192 
Salt Water * Fresh Water from (D. J. Neville-Jones), 270 
Salt-Marsh Song Sparrows : Population Structure in (Richard F. Johnston), 
1157 
Salters' Company : Election of Salters' Fellows for 1956-57, and Salters’ 
Scholarships, 1113 . 
Salts : Purification of a Metal by Zone-refining one of its (J, L. Richards), 
182 ` - . 
Salts (Cadmium) : Effect of, on Testicular Tissue (J. Parizek and Z. Záhor), 
1036 ; (J. Parizek), 1036 - : 
Salts (insoluble). Adsorption of Trace Amounts of Cations on Anion 
Exchange Resins by the Formation of (R. H. James and G. A. Welch), 
183 
Salts (Metal) : Termination of Chains in Vinyl Polymerization by (Dr. E. 
Collinson and Prof. F S. Dainton), 1224 
Salts (Quaternary Ammonium) : Effect of the Anion on Rz Values of (Dr. 
Herbert Sheppard and Barbara Sachs D'Asara), 1089 
Sammons, Dr. H. G , and others : Synthesis of Long-Chain Fats by Bacteria 
isolated from Human Faces, 237 
Sand Soil under Pinus radiata : Mycelial Aggregation of (R. H. Thornton, 
' — 4. D. Cowie and D. C. McDonald), 23] 
Sanders, Dr. H. G. (Wishart, Dr. John, and) : Principles and Practice of 
Field Experimentation, second edition, review by Dr. D. J. Finney, 
680 ? 
Sanders, M.: Appointed assistant conservator of forests, Northern 
Rhodesia, 1207 
Sanderson, A. R. : Awarded a Salters" 
1113- 
Sanderson, Dr. Ann R., and others : Polymorphism and Parthenogenesis 
m a Ptinid Beetle, 847. . 
Sanderson, lvan T. * Living Mammals of the World, review by R. W. Hayman, 
445 a 
Sandris, G. : Chemistry of Oxygenated Heterocyclic Compounds, 1116 
Sands (Foundry) : Microscopy of Ceramics and Cements, including Glasses, 
Slags and (Herbert Insley and Prof. Van Derek Fréchette), review 
by Dr. W. Campbell Smith, 640 x 
Sands (High-Silica) : Adsorption of Carbon Dioxide at — 79? C. on (H. D. 
Segrove), 987 . . 
Sandwich Courses : Development of (Ministry of Educatton and the British 
Association for Commercial and Industrial Education Conference on), 
464 
Sandwich Diploma Coursés at Birmingham (Prof. M. R. Gavin), 781 
Sardine : Spawning of the, at a Definite Time of Day (T. Gamulin and J. 
Hure), 193 
Sargent, Prof. B. W.: Appointed a member of the National Research 
Council of Canada, 830 
Sarma, Y. S. R. K.: Chromosome Numbers in Three Species of Uronema, 
900 


Scholarshtp by the Salters' Company, 


Satchell, J. E. (Dobson, Ronald M., and) : Eophila oculata at Verulamium— 
a Roman Earthworm Population ?, 796 AE 
Satellites : Skyhooks and, review by G. R. Noakes, 862 ] i 
Sathe, Vanamala, and others : Spectrophotometric Method for the Estima- 
tion of Vitamin Ks, 276 - 
Satten, R. A. : Spectroscopy, 738 t e 
Saucier, Walter J. : Principles of Meteorological Analysis, review by Dr. 
J. M. Stagg, 956 . : i : 
Saunders, Dr. Leonard : Title of reader in pharmaceutical chemistry in the 
University of London conferred on, 314 
Saurashtra, India : Birds of, with Additional Notes on the Birds of Kutch 
and Gujerat (R. S. Dharmakumarsinhit), review by H. G. Alexander, 
547 
Savage, Prof. Leonard J. : The Foundations of Statistics, review by Prof. 
M. G. Kendall, 679 
Savory, B. M.: Appointed assistant conservator of forests, Northern 
Rhodesia, 1207 - . 
Sawers, Dr. R. J. (Fantl, Dr. P., and) Anticoagulant Specificity and Physio- 
logically Inactive Beta-Prothromboplastin, 1233 
Sawyer, J. S. : Cloud Physics, 321 : 
The Free Atmosphere in the Vicinity of Fronts—Analysis of the 
Observations by the Meteorological Research Flight, 1950-52, 656 
+ Awarded the Hugh Robert Mill Medal and Prize for 1956 of the Royal 
Meteorological Society, 1014 
Sawyer, Dr. W. H. : The Neurohypopbysis, 1020 . 
Saxl, Dr. H., and Graham, Dr. G. N. : ‘Connective Tissue and its Changes 
with Age, 468 


INDEX 


Saxon England : Sheep Farming in (Dr. W. G. Hoskins), 1071 : 
Sayer, H. J. * A Phatographic Method for the Study of Insect Migration, 226 
Sayre, E. V , and others : Spectroscopy, 738 . 

Sean x ARR Mass Determination in Cells by (Bengt O. H. Rosengren), 
SERERE (Random); of Spheres ; 'Pearl-String' Artefacts in a (J. H. Fessler), 


Scattering (Twilight) Detection of Atmospheric Dust and Temperature 
Inversions by (Dr. E K Bigg! 77 

Scattering Layers of Heteropods : Sonic (M. Blackburn), 374 

Scent of Otarids (J. E Hamilton), 900 - 

Schanche, Mrs. Susan (Naess, Knut, and) : Effect of Reserpine on Serotonin 
in Rabbit Serum, 1130 

Schawlow, A. L. (Townes, Prof. C. H., and) : Microwave Spectroscopy, 
review by Dr. D. M. S. Bagguley; 1099 

Schema (A New), of Qualitative Inorganic Analysis, review by Prof. J. R. 
Partington, 498 

Schistosoma haematobium : Bulinus (Pyrgophysa) forskaln (Ehrenberg) as a 
Vector of (Dr. C. A, Wright), 43 - 

sehlitoscmitus (Avian) : Nasal Trichobilharziasts, a New (Dr. A. Fain), 


Schizaeaceae of the South of England in Early Tertiary Times (Marjorie E. J. 
Chandler), 463 

Schmid, H. : Chemistry of Oxygenated Heterocyclic Compounds, 1117 

Schmidt, Prof. E. : Elected a correspondant for the Geometry Section of the 

: Paris Academy of Sciences, 918 

Schmidt, Dr. K. P.: Retirement as chief curator of tha Department of 

Zoology in the Chicago Natural History Museum, 507 ; work of, 507 
E35 a Member of the National Academy of Sciences, Washington, 
Schmidt, Prof. O, Th. : Vegetable Tannins, 880 
Schmitt, Prof. Francis O. . Chromosomes, Genes and Macromolecular 
. Systems, 503 

Schnetderman, Dr. Howard A: 
Respiration in Insects, 1169 

Scholarship (Ciba Research), in the techniques of Organic Chemistry 
(University of Birmingham), 693 x 

Scholarship Trust : Frederick D. Edwards, 1204 

Scholarships (Ministry of Agriculture, Fisheries and Food), 364 

Scholarships : Transfer (Imperial Chemical Industries, Ltd.), 606 

Scholarships in Agricultural Economics, Husbandry, Statistics and Agricul- 

> tural and Dairy Engineering : Postgraduate (Ministry of Agriculture, 

Vr as and Food, and the Department of Agriculture for Scotland), 

Scholarships in. Agricultural Engineering (institution of British Agricultural 
Engineers), 511 4 4 

Scholarships to British workers in Medical Science (Medical Research Coun- 
"T on behalf of the Centre National-de la Recherche Scientifique), 


Spiracular Control of Discontinuous 


5 
Scholarships for the Study of Chemistry or Ajfied Technical Subject (Shell ^ 
Austria, A G.), 779 * x 
Scholarships in Naval Architecture (Institution of Naval Architects), 263 
Scholarships and Bursaries (Fellowships), in Dentistry, Biology and the 
Social Sciences (Nuffield Foundation), 361 
Scholarships or Fellowships for Research on Diseases of the Blood, with 
sapere reterence to Leukæmia . Grants, (Lady Tata Memortal Fund), 
» 
Scholes, Dr. G., and others * Effect of Solute Concentration in the Irradia- 
tion of Aqueous Solutions by lonizing Radtations, 883 
Schonfeld, Dr. T. (Broda, Dr. E., and): Verwendung der Radroaktivitat 
in der Mikrochemie ; Radiochemische Methoden der Mikrochemie, 
review by Prof F. A. Paneth, 953 
School in Programme Design for Automatic Digital Computing Machines : 
Summer (Mathematical Laboratory of the University of Cambridge), 
- School in Theoretical Chemistry : Summer (University of Oxford), 562 
School on Welding : Summer (British Welding Research Association), 922 
School Teaching in Australia : New Methods of, review, 250 i 
School and University : The Teaching of Chemical Principles in (British 
Association for the Advancement of Science, Sections B (Chemistry) 
and L (Education), Discussion on), 72 : 
Schools: Industrial Fund for the Advancement of Scientific Education in, 733 
Schramm, Prof. G. (Gterer, Dr. A., and): Infectivity of Ribonucleic Acid 
from Tobacco Mosaic Virus, 702 
Schreiber, G. (edited by) ; Proceedings of a Symposium on Cell Secretion, 
Schreiner, Prof. G D. L., and Jamieson, Dr. R. T. : Production and Utiliza- 
tion of Electromagnetically Enriched Isotopes, 160 
Schroder, E. M.: Appointed a member of the Advisory Council of the 
Commonwealth Scientific and Industrial Research Organization, 734 
Schulman, James H. : Colour Centres in Metaphosphate Glass, 287 
Schutte, Dr. Karl: (prepared by): Index of Mathematical Tables from all 
Branches of Sciences, review by J. H. Pearce, 767 
Schuur, G. : Some Aspects of the Crystallization of High Polyners, review 
by Prof. H. W. Melville, 640 
Schwabe, W. W. : A Flowering Inhibitor in Kalanchoe, 692 ` 
Schwan, Herman P., and others : A Dielectric Study of the Low-Conduct- 
ance Surface Membrane in E. cols, 134 
Schwartz, Dr. Morris S. (Stanton, Dr. Alfred H., and) : The Mental Hospital, 
review by Dr. G. M. Carstairs; 250 : 
Schwarzschild, Prof. M. : Elected a Member of the National Academy of 
Sciences, Washington, 926 
Schwertz, F. A. (Wolken, J. J., and) : Molecular Weight of Algal Chloro- 
plastin, 136 
Schwinck, Ilse (Hadorn, Prof. Ernst, and) : A Mutant of Drosophila without 
Isoxanthopterine which ts Non-Autonomous for the Red Eye Pig- 
. . ments, 940 
Science : Agricola's Position in (President Herbert C. Hoover and Mrs. 
Hoover), 166 J 
The Art of (Prof. L. C. Beadle), 610 
Documentation of, 466 
Essays on, review by Dr. W. L. Sumner, 1097 
An Illustrated History of (Dr. F. Sherwood Taylor), review by Dr. F. J 
North, 107 


INDEX 


impact of, on Religion, review by the Very Rev. Dr. W. R. Matthews, 


6 

The Influence of, on People (Dr. Warren Weaver), 694 

Interpreter of, review by R. Brightman, 955 

Kant’s Metaphysics and Theory of (Prof. Gottfried Martin), translated 
from the German by P. G. Lucas, review by Prof. L. J. Russell, 152 

The Metaphysics of (Dr. C. K. Grant), 369, 998, (Prof. Reginald O. 
Kapp), 997 

Photographic, 360 

Politics and (William Esslinger), 293 

The Presentation of, to the Public (Institute of Biology, the Royal 
instituce, of Chemistry and the Institute of Physics Symposium on), 

Sonics— Techniques for the Use of Sound and Ultrasound in Engineering 
and (Theodor F. Hueter and Prof. Richard H. Bolt), review by Dr. 
H. D. Parbrook, 4 7 

aes (edited by James R. Newman), review by Dr. W. L. Sümner, 


Science in India : History of, 967 
Science in the United States during 1954, 76 
Science can Provide as Good an Education as the Humanities (Fine Chemicals 
Group of the Society of Chemical Industry Debate on the Motion 
that), 562, 960 
Science makes Sense (Ritchie Calder), review by R. Brightman, 955 
Science for Peace . Annual General Meeting, 415 
d Conference on the Atomic Age— Perspectives and Problems, 


` 


Selenge RN IIR : Third Easter Symposium in (University of Notting- 

am), 

Seen apres) . Psychosomatic Research and (Dr. Clifford Allen), 
4 


Science (Marine), in the Pacific Area (Dr. G., E. R. Deacon), 353 

Science (Marine or Freshwater}: Research in (Development Commission 
Grants for), 736 

Science (Modern), and Christian Beliefs (Dr. Arthur F. Smethurst), review 
by the Very Rev.-Dr. W R. Matthews, 638 

Science (Nuclear) : Recent Advances in, review by Dr. E. Bretscher, 54 

Science (Polish): Studies and Materials from the History of (Polish 
Academy of Science), Vol. 2, 652 

Science (Soil), in India (Dr S. P. Raychaudhuri), 1063 

Science (Wood), Institute of : Formation of an, 690 

Science and Defence in Great Britain, [8 

Science and Education (Sir Edward Salisbury), 170 

Scienca and Engineering Use of Logarithmic Notation in (Prof. S. Devons), 


Science and Engtneering Graduates in British Industry : Shortage of (Federa- 
tion of British Industries), 312 

Science and Industry Methods, Matertals and Processes involved in the 
Uses of High Temperatures in (Stanford Research Institute and the 
University of California Sympostum on), 693 

Science and the Nation (Sir Edward Appleton), 364 

Science and Technique of Photography (Scientific and Technical Group of 
the Royal Photographic Society Conference on), 736 

Science and Technology in Defence, 635 

Science and Technology in Western Germany * A Brief Review of (K. H. 
Lauder), 316 * 

Science, Technology and Man-power, 51 

Science Abstracts . New Forms of, 829 

Science Babel (Dr. Knut Faegri), 343 

Science Council of Japan (organized by the), with the collaboration of 
Kyoto University and the Physical Society of Japan : Proceedings 
of the International Conference on Theoretical Physics, Kyoto and 
Tokyo, September [953, review, 1053 

Science House, Pakistan (Sir George Allen), 1201 

Science Masters' Association : Annual Meeting in London, 170 

Presidential Address (Sir Edward Salisbury on Science and Education), 


Report of a Sub-Committee on Laboratory Technicians, 270 
The Science Masters’ Book, Series 3, Part 2, Chemistry (arranged and 
edited by G, Fowles, with the assistance of E. H. Coulson and Charles 
Holt), review by J. C. Stredder, 957 
Annual Report for 1955, 1159 
Science Masters' Book Series 3, Part 2, Chemistry (arranged and edited by 
G. Fowles, with the assistance of E. H. Coulson and Charles Holt), 
review by J C. Stredder, 957 
Science Museum, London . Classified Lists of Historical Events, |, Mechani- 
cal and Electrical Engineering (compiled by G. F. Westcott), 830 
Perkin Exhibition, 1009 
Appointment of Dr. T. C. S. Morrison-Scott as director, [061 
Sciences > Index of Mathematical Tables from all Branches of (prepared by 
Dr. Karl Schutte), review by J. H. Pearce, 767 
The Balance of Arts and, in Education, 1095 
Sciences (Social) Fellowships in (Rockefeller Foundation Awards), 977 
Fellowships, Scholarships and Bursaries in Dentistry, Biology and the 
(Nuffield Foundation), 361 
Scientific Ability, its Detection and Development (British. Social Biology 
Council Conference on), 464, 
Scientific Centenaries in 1956 (Joan M. Eyles), 7 
Scientific Civil Service : Promotion of Individual Research Workers, 218 
Scientific Committee, Parliamentary and * Annual Report for 1955, 691 
Scientific Development . Copyright and, 717 
a Educacion in Schools : Industrial Fund for the Advancement of, 


Scientific Film Association : Report of the Proceedings of che Conference on 
the Use of the Film in the Improvement of Human Relations in 
Industry, 214 

Scientific Film Association ([ndusenial Committee) : Course on First Steps 
m Industrial Film Making, 364 

Scientific Film Review, 1111 

Scientific Humanism (S. J. Tester), 1212 

Scientific Instrument. Manufacturers’ Association ; Exhibition of Scientific 
Instruments, 312, 968 

Scientific. Instrument Manufacturers’ Association (Electronics Section) : 
Exhibition on Atoms, Electrons and Industry, 736 


Ixxi 


Scientific Instrument .Resezrch Association, British : Retirement of A. J. 

Philpot from the directorship, 827 
. Appointment of Dr. J. Thomson as director, 827 

Scientific Instruments . Exaibition of (Scientific Instrument Manufacturers" 
Association), 312, 963 

Scientific Instruments anc Apparatus : 
Society), 653 

Handbook of (Physical Society), 874 

Scientific Language : -Scienzific Papers and, 1 

Scientific Papers and Scient-fic Language, | 

Scientific Policy, Advisory Council on (Committee on Scientific Manpower) : 
Report on the Recruitment of Scientists and Engineers by the 
Engineering Industry, 5] 

Scientific Problems of Hurrid Tropical Regions, 463 

Scientific Publications (World List of) : Fourth list of amendments to the 
third edition (Society of Chemtcal Industry), 1159 

Scientific Radio Union, International : Proceedings of the fourth meeting 
of the Mixed Commission on the lonosphere, 118 

Report of Comnisston-4 on Radio Noise of Terrestrial Origin, 652. - 

Scientific Research : Cinematography in, review by Prof. G. E. H. Foxon, 

Scientific Research in Britis: Universities, 1954-55 (Department of Scientific 
and Industrial Research), 828 

Saantifie Research in Central Africa, Institute for: Report for 1953," 

I 


Annual Exhibition of (Physical 


Scientific Societies, Sputh-Eastern Union of * Sixty-firs Congress, 876 

Sctentific Unions, International Council of : Work of the Abstracting Board 
(Prof. G. A. Boutry , 466 

Scientific View of the-Universe in the Physics of the Seventeenth and Eight- 
eenth Centuries * Evolution of a (B. G. Kuznetsov), (in Russian), 
review by Dr R. Essenschitz, 1194 


7 Scientific Work of Benjamin Franklin (Prof. E. N. da C. Andrade), 60 


Scientific Workers in-Grex Britain : Shortage of, 967 
Scientific Workers, Associzzion of, and the Labour Research Department : 


Pamphlet on the Pezceful Uses of Atomic Energy, 69 - 


Scientific Workers and Technologists in Britain : Statistics of, 828 
Scientific and industrial Research, Central Laboratories for (Hyderabad) : 
Annual Report for 1254, 567 > 
Formally taken over 5y the Council of Scientific and Industrial 
Research, Government of India, and will be known as the Regional 
Research Labaratory, Hyderabad, 922 
Scientific and Industrial Research, Council of (Atmospheric Research Com- 
mittee), and the India Meteorological Department : Proceedings of 
the Symposium on Artificial Rain-making in India, 362 
Sctentific and Industral Research, Department of : Retirement of Sir Ben 
Lockspeiser as-secrezary to the Committee of the Privy Council for 
Scientific and Industral Research, 260 
Appointment of Prof. 4. W. Melville as secretary, 260 
Appointment of Prof C B. B. M. Sutherland as director of the National _ 
Physical Laborzzory, 260 
A Brief Review -of Science and Technology in Western Germany 
(K. H. Lauder), 316 
First reading of the Research Bill in the House of Lords, 606 
Annual Report fcr the. Year 1954-55, 768, 821 
Third reading of the Research Bill, 805 
Report of a Committee of Enquiry, 805 
Scientific Research in Eritish Universities 1954-55, 828 
Annual Report for 1954 of the Forest Products Research Laboratory, 


Third [nternatiomal Congress on High-speed Photography, 876 
Open Par at the National Physical Laboratory, 877 ; (E. 1. Brimelow), 
Appointment of Sir Harry Jephcott as chairman of the Advisory 
Council, 922 
Final Report of the Road Research Laboratory on Direction Indicators 
for Motor-Vehicles, 016 
Automation, a Report on the Technical Trends and their Impact on 
^ Management and Labour, 1141 
Scientific and Industrial Research, South African Council for: Ninth 
Annual Report (1953-54), 512 7 
Scientific and Industrial Research Organization, Commonwealth ; Appoint- 
ment of Dr. GF. Humphrey as chief of the Division of Fisheries and 
Oceanography, 461 
New members ofthe Advisory Council, 734 
Bullen No. 258, The Bzef-Cattle Industry of Australia (W. A. Beattie), 
Scientific and Professional Manpower: Proceedings of a Conference at - 
Columbia Universite on the Utilization. of (National Manpower 
Council), 675 ' 
Scientific and Technical Books Recent, Supp. viii, January 28 ; Supp. viit, 
February 25 ; Supp. vi, March 30 , Supp. vin, April 28, Supp. win, 
May 26 ; Supp. viii, Eune 30 
Scientific and Technical Societies of the United States and Canada (National 
A Academy of Sciences—National Research Council), sixth edition, 
review, 549 f 
Scientist . The Dilemma of the (Dr. J. Bronowski), 734 - 
Scientist in Colonial America : Lewis Evans (1700-56), a (Prof. George W. 
White), 1055 ’ 
Scientist and Society, 734 
Scientists for ColoniaLResezrch, 734 
Scientists and Engineers . Raport on the Recruitment of, by the Engineering 
Industry (Committee:on Scientific Manpower of the Advisory Council 
on Scientific Palicy), 51 a 
United States National Committee for the Development of, 734 
Scientists and Technologists in Britain : Supply of, 873 
Scientists, Technologists and Technicians Techmcal Education —Shortage 
of (John Wellens), 957 
Sclerotinia fructigena and S. laxa : Pathogenicity of Botrytis cinerea; (J. S. 
Cole), 738 à 
Scolytid Beatle : Fhghr-muszle Changes during Adult Life in a (Dr. John A. 
Chapman), 1183 
Scorer, R. S. : Moverrants ih the longsphere, 308 
Scorer, Re S. (Ludlam, F. H , and) * Further Outlook, review by James Paton, 


[xxii 


Scortecci, Prof A. : Documentation of Applied Chemistry, 169 
Scotland . Agricultural Research in, 607 
An Arctic Lichen, Siphula ceratites, in (D. N. McVean), 797 z 
Freshwater Biology in (Scottish Branch of the Institute of Biology 
Symposium on), 1115 
Periodicity of the Laminariaceae around (F. T Walker), 1246 


Scotland and the north of England: Grants for Geological Research in ` 


(Clough Memorial Research Fund of the Edinburgh Geological 
Society), 415 

Scott, Dr. Jesse F (Munck, Allan U, and): Ulcra-Violet Absorption of 
Oxygen in Organic Solvents, 587 

Scott, N.D. and others . Oxidation as a Source of ‘Anomalies’ m Amylose, 


Scott, Thomas G. : An Evaluation of the Red Fox, 1073 
Scott, W. H. : Industrial Democracy, a Revaluation, 515 
Scott, W. N. * Appointed senior agricultural officer, grade A, Federation 
of Malaya, 736 
Scottish Field Studies Association : Annual Report for 1955, 692 
Scottish Home Department (Home Office and) : Manual of Civil Defence, 
Vol. I, Pamphlet No, 1, Nuclear Weapons, 262 
Scottish Marine Biological Associations Retirement of E. Ford from the 
secretaryship, 605 
Appointment of Dr. C. H. Mortimer as secretary, 605 
Scottish Meteorological Society . Centenary of the Former, 371 
Scripps Institution. of Oceanography, and others: Symposium an Per- 
spectives in Marine Biology, 70, 1212 7 
Sea : Animal Sounds in the (Marie Poland Fish), 1117 
Sea Bass * A Large, 413 
Sea Surface * Statistics and Aerodynamics of the (Royal Meteorological 
Society Symposia on), 62 
Sea Water Cations across che Ectoderm of Fundulus heteroclitus . Factors 
influencing the Transport of (D. R. Shanklin), 431 
Sea Waters The Chemistry and Fertility of (Dr. H. W. Harvey), review 
by Michael Graham, 549 
Seaman, Dr D. E., and others * Phosphorylation as a Possible Factor in the 
Pasteur Effect in Plants, 333 
Search for Point Source of Cosmic Rays (Y. Sekido, S. Yoshida and Y. 
Kamiya), 35 
Sears, Francis Weston, and Zemansky, Mark W.- 
second edition, review, 957 
Seasonal Sweating (P. C. B. MacKinnon and Dr. i. L. MacKinnon), 799 
Seasonal Variation in the Egg Production of Hens: Control of (J C. D. 
Hutchinson), 795 
Sebilleau, Dr. F., and Bibring, Dr H. * Mechanism of Phase Transformations 
in Metals, 420 
Second Ecdysis of Nematode Larva parasitic in the Horse : Effect of a Col- 
form Organism (Escherichia) on the (D. Poynter), 481 
Secondary Wall of the Protoxylem of Cucurbita > Electron Microscopic 
Observations on the (C. E. L. Hepton, Prof. R. D. Preston and G. W 
Ripley), 660 
Secretion m tha Sublingual Gland of the Cat : Secretory Potentials and 
(Dr. Anders Lundberg), 1080 
Secretory Potentials and Secretion in the Sublingual Gland of the Cat 
(Dr. Anders Lundberg), 1080 
Sectioning of Soil (Shirley Hepple and Prof. Alan Burges), 1186 
Seddon, A. E.: Non-Destructive Testing of Materials and Structures, 
468 2 
Sedimentation and Electrophoresis of Complex Systems in Rapid Reversible 
Equilibrium : Boundary Problems in the (Dr. G. A. Gilbert and 
R, C. LI. Jenkins), 853 
Sediments (Deep-Sea) * Cosmic Spherules in (Kurt Fredriksson), 32 
‘Seebeck Effect’ in a Purely lonic System (H. J.-V. Tyrrell, D. A. Taylor and 
5 C. M. Williams), 668 
Seed Production : Fruit and (Sir Edward Salisbury), 64 
Seed-borne Parasites in Seeds Detection of (Prof A. E. Muskett and Dr. 
J. P. Malone), 465 
Seedlings Relationship between Length of Day and Geotropic Response 
in (E. Dorothy Brain), 323 
Seediings (Lettuce) : Growth of (Winifred M. Dullforce), 1244 
Seeds Detection of Sead-borne Parasites in (Prof. A. E. Muskett and Dr. 
J. P. Malone), 465 
Seeds of Ricinus communis * Biosynthesis of Fatty Acids by (N. Coppens), 


University. Physics, 


Seeds (Small) . A Simple Potometer for Measuring Rate of Water Uptake 
by (Dr. Shimon Klein), 707 

Seeger, Dr A — Mechanism of Phase Transformations in Metals, 419 

Seeing America’s Wildlife in our National Refuges (Devereux Butcher), 
review by E M. Nicholson, 765 

Segar, A. M : Appointed a Rutherford Scholar by the Royal Society, 1113 

Segre, Prof. A. : Symposium on Thioctic Acid, 75 

Segre, Prof. E. * Enrico Fermi and his Contributions to Physics, 781 

Segrè, Prof. E , and others : Antiprotons, It 

Segrove, H D. Adsorption of Carbon Dioxide at — 79? C. on High-Silica 
Sands, 987 

Seiler, Dr. H. E., and others . Leptospirosis in Piggery Workers, 1042 

Seismic. Prospecting. Improvements in (Royal Astronomical Society 
Geophysical Discussion on), 1209 

Seismic Shooting Methods * Determination of the Thickness of ice Shelves 
by (G. de Q. Robin), 584 

Seismological Commission, European : Meetings in Vienna (Ernest Tillot- 
son), 1021 

Sersmology (Prof. K. E. Bullen), review by Ernest Tillotson, 57 

Seitz, Prof F Enrico Fermi and his Contributions to Physics, 781 

Sekido, Y., and others * Search for Point Source of Cosmic Rays, 35 

Selection for Heterozygotes during Inbreeding (J. B. Thompson and H. 
Rees), 385 

Selective Medium for the Isolation of Basidiomycetes (P. Russell), 1038 

Selectivity of Enzyme-activated Nitrogen Mustards (P. Hebborn and Prof. 
J. F Dansell:), 25 i 

Self-inflation in a Gobioid Fish (Prof. J. L B Smith), 714 

Seif-Reversal of Thermoremanent Magnetism * Production of, by Heat 
stent of Ferromagnetic Mm@erals (Prof. T. Nagata and S. Uyeda), 

Selfing in Lucerne Strains : Tripping, Crossing and (A. Zaleski), 334 


INDEX 


Seligman, Gerald ; Presented with'an inscribed silver tray by the British 
Glactological Society, 414 
Elected president for 1956 of the British Glaciological Society, 414 
Semen rene Human): Zinc in (C. A. Mawson and M. Isabel Fischer), 


Semiconductors (Low Temperature and Solid State Physics Group of the 
Division of Pure Physics, National Research Council, Ottawa, Sym- 
posium on), 833 

Semi-conductors — Thermionic Constants of (Sir K S. Krishnan and Dr. 
S. C. Jain), 285 

Rente Organic Preparations (Dr. J. H. Wilkinson), review by G. Fowles, 


Semi- and Non-Crystalline Materials (X-Ray Analysis Group of the Institute 
of Physics Conference on), !21, erratum, 314 

Sen, J. A New Type of Male Fructification referable to Glossopteris, 337 

Sense Science makes (Ritchie Calder), review by R. Brightman, 955 

Sensitivity : Bacterial Variation to—an Example of Individuality in Micro- 
organisms (Dr. W. Howard Hughes), 1132 

Sensitivity of the Mouse Testis to the Mutagenic Action of X-Rays (Dr. C. 
cres and Dr. B, M. Slizynski), 376, 934 ; (Dr A. J. Bateman), 

Separation of Epidermis from Dermis by Filtrates of Trichophyton menta~ 
grophytes (Dr. C. N. D. Cruickshank and M. D. Trotter), 1085 

Separation of Hydrocarbon Isomers by Thermal Diffusion (Dr. C. J. Danby, 
J, D. Lambert and C. M Mitchell), 1225 

Separation of the Isomers of Benzene Hexachloride by Reversed-Phase 
Paper-Partition Chromatography (R. G., Bridges, A. Harrison and 
F P. W Winteringham), 86 

Separation of Unstable Oxidation Intermediates of Cysteine (Dr. G. Toen- 
nies and J J. Kolb), 281 

Septate Fibres in Angiosperms and their Length (K. A. Chowdhury, S. K. 
Purkayastha, S. S. Ghosh and J S. Sond), 1243 

Sera (Antiglobulin) . Preparation of (F Milgrom, T. Luszczynski and S 
Dubiski), 329 

Series (New), of Ganglion-blocking Agents (Dr. D W. Adamson, J. W. 
Billinghurst, A. F. Green and Dr. S. Locket), 523 

Serotonin in Rabbit Serum : Effect of Reserpine on (Knut Naess and Mrs. 
Susan Schanche), 1130 

Serpinsky, Dr. V. V. * Documentation of Applied Chemistry, 169 

Serum: Di- and Mono-Taurobilirubin similar to a Directly Reacting Form 
of Bilirubin in (Dr. M. Jirsa, B. Yečerek and M. Ledvina), 895 

5-Hydroxytryptamine in (D. F. Sharman and Frank M. Sullivan), 332 

Serum (Rabbit) - Effect of Reserpine on Serotonin in (Knut Naess and Mrs. 
Susan Schanche), 1130 

Serum Agar Plates . Production of Opacity on, by some Strains of Staphy- 
lococcus aureus (A. J H. Tomlinson and M. T. Parker), 895 

Serum Gamma-Globulin : Effect of Cortisone on the (R S. Snell and Prof, 
T. Nicol), 578 

Serum Magnesium Changes in Hibernation (Marvin L. Riedesel and G. 
Edgar Folk, jun.), 668 

Serum Proteins : Two-Dimensional Electrophoresis of (Dr. O. Smithies 
and M. D. Poulik), [033 

Serum and Urine : A Modified Method of Two-Dimensional Zone Electro- 
phoresis applied to Mucoproteins tn (R. L. Markham), 125 

Serventy, D. L (Marshall, Dr. A. J., and) : Moult Adaptation in relation to 
Long*dtstance Migration in Petrels, 943 

Service, M. W. . Appointed entomologist, Malaria Service, Federation of 
Nigeria, 70 

Services’ Text-Book of Radio, review by C. R. Stoner, 1192 

Servomechanism Analysis (George 1. Thaler and Robert G. Brown), 
review by R. Neumann, 766 

Servo-Mechanisms and Control Systems, revrew by Dr. Colin Cherry, 351 

Seshadri, T. R. Chemistry of Oxygenated Heterocyclic Compounds, 1116 

Seventeenth and Eighteenth Centuries Evolution of a Scientific View of the 
Universe in the Physics of the (B. G. Kuznetsov), (in Russian), 
review by Dr. R. Eisenschitz, 1194 

Sewell, C. Elizabeth, and others: Reticulocyte Enzymes and Protein 
Synthesis, 190 

Sewell, Geoffrey W. F. * A Shide-trap Method for the Isolation of Soil 
Fungi, 708 

Sex in mo Human Embryos : Determination of (Dr. T. W. Glenister), 

35 . 
Sex Determination : Antenatal (Dr. Fritz Fuchs and Dr Povl Riis), 330 
Sex and Morality (Prof Abram Kardiner), review by Dr Clifford Allen, 


Sexual Morality, review by Dr. Clifford Allen, 54 
Shah, K. B, (Vaidya, Prof. P. C., and) * Influence of Expanding Space on the 
Gravitational Fields surrounding Individual Stars, 802 
Shah, Dr. M. K Reciprocal Egg Transplantations to study the Embryo- 
n ie Relationship in Heat-induced Failure of Pregnancy tn Rabbits, 
Shanklin, D. R. : Factors influencing the Transport of Sea Water Cations 
across the Ectoderm of Fundulus heteroclitus, 431 
Shannon, Dr. Claude E. : Appointed visiting professor of electrical com- 
munications at the Massachusetts Institute of Technology, 314 
zc a Member of the National Academy of Sciences, Washington, 


Shape : Effect of, on the Static and Dynamic Stress-Strain Relationship of 
Bonded Rubber in Compression (A. R Payne), 1174 

Sharabash, M Mokhtar (Taha, Dr. E. D. M., and): Utilization of Xanthin 
by Mould Fungi, 622 

Sharma, Archana (nee Mookerjea), (Sharma, Arun Kumar, and) 
Chromosome Number of Plants, 335 

Sharma, Arun Kumar, and Sharma, Archana (nee Mookerjea) - Fixity in 
Chromosome Number of Plants, 335 

Sharma, J. . Semi-conductors, 833 

Sharman, D, F., and Sullivan, Frank M. : 5-Hydroxytryptamine in Serum, 

Sharman, G A, M., and others : Muscular Dystrophy of Beef Cattle and 
Unsaturated Fats, 792, erratum, 1208 

Sharman, G. B. Chromosomes of the Common Shrew, 941 

Shattering of Large Drops (R. H. Magarvey and B. W. Taylor), 745 

Shaw, Dr. C H Low-Temperature Crystallography, 1068 

Shaw, D. F. : Awarded a Commonwealth Fund General Fellowship, 736 


Fixity in 


INDEX 


Shaw (Napier) Memorial Prize of the Royal Meteorological Society awarded 
to Dr. Norman A. Phillips, 1203 

Shaw, Prof. R. R.: Documentation of Applied Chemistry, 168 

Shea, Richard F, * Transistor Audio Amplifiers, review by D. D. Jones, 864 

Shearer, Dr. H M. M. (Robertson, Prof. J. Monteath, and): Structure of 
Azulene, 885 ' 

Sheep : Prevention of Toxamia of Late Pregnancy in (H. B. Parry), 288 

Proposed Terminology for Wool Follicles in (Dr. Margaret H. Hardy 
and A G Lyne), 705 
Response of the, to Sublethal Doses of Fluoroacetate (I. G. Jarrett and 

Angus Packham), 580 

Sheep (Foetal) : Nuclear and Cytoplasmic Volumes tn the Hepatic Cells of 
the (D. A. T. Eu: 236 

Sheep (Sodium-depleted Delayed Effect of Ipsilateral Intracarotid 
Infusion of Sodium Chloride on the Composition of the Parotid 
Saliva of (1. R. McDonald and Dr D. A Denton), 1035 

Sheep Farming in Saxon England (Dr. W, G. Hoskins), 1071 

Sheldon; H., and others * Histochemical Techniques for Electron Micro- 
scopy—-Alkaline Phosphatase, 382 

Shell Austria, A.G. . Scholarships for the study of chemistry or allied 
technical subject, 779 

Shell Composition in Barnacles : Corrosion and (H. Barnes), 290 

Shenstone, F. S, and Vickery, J. R, A Biologically Active Fatcy-acid in 
Malvaceae, 94 

Shephard, Dr. R. J. : Awarded a Junior Beit Memorial Fellowship for Medi- 
cal Research, 966 

Shepherd, K (Simmonds, N. W., and) 
vated Bananas, LI]! 

Sheppard, Dr. Herbert, and D'Asaro, Barbara Sachs * Effect of the Anion 
on Rr Values of Quaternary Ammonium Salts, 1089 

Sheppard, Prof P. A. : Turbulence in the Atmosphere, 14 

Sheppard, R C.: Elected a Salters’ Fellow for 1956-57 by the Salters’ 
Company, !113 

Sheridan, K. V , and others : Absorption of 3 5-m. Radiation in the Optical 
Emission Nebula, NGC 6357, 178 

Shetland : Birds and Mammals of (L. S. V. Venables and U. M. Venables), 
review by Frances Pitt, 451 

shielding Problems : Swimming-Pool Reactor at Harwell for the Study of, 


Taxonomy and Origins of Culti- 


7 

Shields, Howard, and others : Microwave Detection of Metallic lons and 
Organic Radicals in Plant Materials, 984 

Shimokonyma, M. : Chemistry of Oxygenated Heterocyclic Compounds, 

Shimura, Kensuke, and others: Aminomalonic Acid Decarboxylase—a 
New Enzyme, 935 

Shock (Anaphylactic), and Compound 48/80: Effects of, on the Mast 
s of the Guinea Pig Lung (Dr. Ivan Mota and Itamar Vugman), 
27 

Shock Hazard with certain Multigap Spark Circuits * Absence of (D. A. 
Sinclair), 1175 

Shack Intersections (Multiple) Enhanced Initiating Effect of (Dr. C H. 
Winning), 33 

Shock Wave in Muscular Tissue * Propagation of an Air-transmitted (Carl- 
Johan Clemedson, Arne Jonsson and Hjalmar Pettersson), 380 

Shock Waves ; Determination of Arc Temperatures using (D. Whittaker 
and Dr. H Edels), 484 

Sholl, D. A * Title of reader in anatomy in the University of London con- 
ferred on, 215 

Shooter, Dr K, Y., and Butler, Prof. J. A. V. : Fractionation of Deoxyribonu- 
cleic Acid by Physical Procedures, 1033 

Shoppee, Prof. C. W : Elected a Fellow of the Royal Society, 559 

Short, M A., and others. Electroluminescence in Disordered Zinc Sul- 
phide, 240 

Short Supply Books in (C. Kirke Swann), 612 

Short-circuited Frog Skin (Isolated,) : Oxygen Consumption and Active 
Transport of Sodium in the (Dr. K Zerahn), 937 

Short-styled Form in the ‘Genus’ Oxalis Two Modes of Inheritance of the 
(Mrs V. C Fyfe), 942 

Shortage of Science and Engineering Graduates in British Industry (Federa- 
tion of British Industries), 312 

Shortage of Scientific Workers in Great Britain, 967 

Shortage of Scientists, Technologists and Technicians 
—(John Wellens), 967 

Shorter, D. E. L., and Harwood, H D. : Design of a Ribbon Type Pressure- 
Gradient Microphone for Broadcast Transmission, 519 

Shotton, Dr. E : Appointed to the University of London chair of pharma- 
ceutics in the School of Pharmacy, 736 

Shotton, Prof, F, W : Elected a Fellow of che Royal Society, 559 

Shrew (Common) : Chromosomes of the (G B. Sharman), 941 

Shulman, A * A Possible Mode of Action of 2 4-Diamino-5-phenyl-thiazole 
Hydrochloride (Daptazole or Amiphenazole), 703 

Staloadenectomy Effect of, on Thyroid Activity (Dr. Arthur W. Wase 
and Yu Sheng Louise Feng), 624 

Siddall, R. G : Appointed lecturer in fuel technology and chemical engin- 
eering at the University of Sheffield, 17 

Siegel, Prof, C. L. . Elected a correspondant for the Geometry Section of che 
Paris Academy of Sciences, 1062 

Stewing, Rolf (Gerlach, Sebastian A., and) : A Bathynellid from the New 

World, 289 

Low Audio-frequency Electromagnetic, of Natural Origin (R. E. 

Holzer and O. E. Deal), 536 

Sikorski, Dr, J. : Electron Microscopy of Fibres, 318 

Sikorski, Dr. J. (Meggy, Dr A. B, and): Dimorphism of Polyglycine, 326 

Sikorski, Dr. J (Woods, H. J., and) Fibre Microscopy, 516 

Silage : Microbiology of (Kathleen J Anderson), 96 

Sticock, Miss J M. : Mechanism of Phase Transformations in Metals, 419 

Silica © lon-Exchange Preparation of Low-Silica Hydroxide Solutions for 
Colorimetric Determinations of Total (Sailie Fisher and Robert 
Kunin), 1125 

Silica (High-) Sands : Adsorption of Carbon Dioxide at —79° C. on (H. D 
Segrove), 987 

Sthea (Low-) Hydroxide Solutions’ fon-Exchange Preparation of, for 
Colorimetric Determinations of Total Silica {Sallie Fisher and Robert 
Kunin), 1125 


Signals 


Technical Education. 


Ixxiii 


Silk : Utilization of the Carboxyl Carbon of L-Phenylalanine for the Syn- 
thests of the Amino-acids of, by Bombyx mort (S. Bricteux-Grégoire, 
W. G. Verly and Prci. M. Florkin), 1237 d 

Silkworm Larva (Bombyx mcri) : Conversion of Phenylalanine into Tyrosine 
in the (T. Fukuda), 429 

Silliman Memorial Lectures (Hans Pettersson), review by Dr. J. D. H. 
Wiseman, 450 

Silver Medal of the Royal Aeronautica! Society awarded to Dr. E. S. Moult, 
919 

Sim, D. : Appointed .senicz assistant conservator of forests, Gold Coast, 
1112 


Simensen, Dr. Morten : Awarded a grant from the Lady Tata Memorial 
Fund, for research on leukaemia and allied diseases, [208 
Simmond, J M. : Appointed senior statistician, Gold Coast, 1112 
Simmonds, N. W., and Shepherd, K, : Taxonomy and Origins of Cultivated 
Bananas, HIH 
Simms Gold Medal ci the Royal Aeronautical Society awarded to K. V. 
Diprose, 919 
Simon, Sir Francis : Low-Temperature Crystallography, 1067 
Appointed to the Lee chair of experimental philosophy in the Univer- 
sity of Oxford, 1155 ; work of, 1155 
Simon of Wythenshawe, Lord: The Age-Group Bulge and its Possible 
Effect on University Policy, 116 
Future Numbers of University Students—the Desperate Need for 
Pechnologists, 1214 : g 
Simonsen, M (Ryle, Margaret, and) * Attempts at Hybridization of Chickens 
and Turkeys wnich are Tolerant of each others’ Antigens, 437 
Simple Method of Assessing the Moisture exuded through the Skin of 
Cattle (R. M Mabon), 284 
Simple Method of Studying Winds in the lonosphere by using Continuo us- 
Wave Radio (Dr. B Ramachandra Rao and D. Satyanarayana Murty), 
1222 
Simple Potometer for Mezsuring Rate of Water Uptake by Small Seeds 
(Dr. Shimon Klein), 707 
Simple Spinning Joint for 2 Rotary Film Evaporator (K. L. Bocock and 
Dr A. Gilbert), 43€ 
Stmpson, E. H.  Avardec a Commonwealth Fund Home Civil Service 
Fellowship, 736 
Simpson, H, |. Appointed senior agricultural officer, grade A, Federation 
of Malaya, 736 
Simpson, J. H. : Semiconductors, 833 
Simpson, Dr. Melvin Y (Lizht, Dr Albert, and) : Paper Chromatography 
of Insulin, 225 
Sims, R. W. . Morphology 2f the Head of the Hawfinch, 463 
Simultaneous Recording of Inspired Oxygen Concentration and Peripheral 
Tissue Oxygenation (Dr R. H. Kay and Dr. R V Coxon), 45 
Sinclair, D. A.: Absence of Shock Hazard with certain Multigap Spark 
Circuits, 1175 
Sinclair, Dr. D. C.. Appcinted to the chair of anatomy in the Medical 
School of the University of Western Australia, Perth, 1065 
Singer, Dr. A R. E. Appcinted co the newly created chair of metallurgy 
at University Collega, Swansea, 411 ; work of, 41! 
Singer, Dr. Charles : A Shere History of Medicine, review, 909 
Singh, Dr. B N., and others: Occurrence and Nature of an Amoeba 
Excystment Factor produced by Aerobacter sp., 621 
Singh, R. K., and Wocd, R. X. S. . Production and Properties of the Pectic 
Enzymes secreted by Fusarium moniliforme, 738 
Singh, R. P. : Semiconductors, 833 
Single and Fractionated Doses of X-Rays : Effects of, on Mouse Embryos 
(Dr. Robert Auerbacn), 574 
Sinton, Brigadier J. A. : Avarded the Manson Medal for 1956 of the Royal 
Society of Tropical Madicine and Hygiene, 562 
Obituary by Sir Gordon Covell, 826 
Siphula ceratites in Scczland : An Arctic Lichen (D. N. McVean), 797 
Siple, Dr. Paul Mete»rolozy and Geographical Features of the Antarctic, 
508 
Sirlin, J. L. (Edwards. R. G., and): Labelled Pronucle: tn Mouse Eggs 
fertilized with Labellad Sperm, 429 
Sironval, C. (Bonnier, Ch., and) * Influence of Day-length on Nodule Forma- 
tion in Soja hispida by a Specific Rhizobium Strain, 93 
Sisco, R. Domingues, and omers : The Diego Blood Factor, 40 
Siskind, Prof. Charles S, : Electricity, Direct and Alternating Current, 
second edition, review by W. Fraser, 1101 
Site of Hibernation of-a Tacninid Larva within its Host (Prof. J. de Wilde 
and P H. van Doesburg), 1087 
Sitka Spruce and Douglas Ft- in America and Great Britain, 1207 , 
Skelding, A. D. . Effect of Carbon Dioxide on the Manganese Absorption 
of Red Beet Tissue, 138 
Skelton, R. A. : Awarded the Gill Memorial for 1956 of the Royal Geo- 
graphical Society, 606 
Awarded a Fellowship >y the Leverhulme Trustees, 918 
Skene, Prof Macgregor: Origin and Purpose of the Colston Research 
Society, 1019 
Skidmore, M. R (McNally, un, J R., and): Spectroscopy, 738 
Skin Phospholipid Metabolism of (W. K Berry), 789 
Slan (Frog) : Oxygen Consumption and Active Transport of Sodium in the 
Isolated, Short-circuitad (Dr. K Zerahn), 937 
Skin (Rabbits") : Incompleta Wound Contracture and the Phenomenon of 
Hair Néogenesis in (Dr. R. E. Billingham and Dr. P S. Russell), 721 
Skin of Cattle . A Simple Mezhod of Assessing the Moisture exuded through 
the (R. M. Maban), 2&4 
Skinner, D. J.  Appornted veterinary officer, Kenya, 561 
Skinner, L. G., and others : Reticulocyte Enzymes and Protein Synthesis, 
190 
Skjoldebrand, R., and others: Enrichment of Heavy Water by a Biological 
Method, 988 
Skoog, Prof F, K : Elected z Member of the National Academy of Sciences, 
Washington, 926 A 
Skrotzkt, Bernhardt G.A. (edited by) * Electrical Transmission and Distri- 
bution, review by G. H Platt, 297 
Skull of a Beaked Whale, mtesoplodon stejnegeri, received by the British 
Museum (Natural Hiszory) fror® the Malacca Museums Board, 215 
Sky : The Night, in February, 167 ; in March, 364 ; in April, 609 , in May, 
779 ; in June, 988 ; m July, 1208 


Ixxiv 


Skyhooks and Satellites, review by G. R. Noakes, 862 

Skyrme, Dr. T. H. R. : Theoretical Physics, 268 

Slade, Dr. R. E. : The Future of Mankind, review, 298 

Slags and Foundry Sands : Microscopy of Ceramics and Cements, including 
Glasses, (Herbert Insley and Prof. Van Derek Fréchette), review by 
Dr. W. Campbell Smith, 640 

Slater, Alan E. , Turbulence above the Ozone Layer, 1207 

Slater, Prof. E. C. (Bouman, J., and) : Tocopherol Content of Heart-muscle 
Preparations, 1181 3 

Slater, Dr. George Obituary by Dr. Gilbert Wilson, 459 

Slater, T. F.: Awarded a junior Beit Memorial Fellowship for Medical 
Research, 966 

Slater, Sir William : The Evolution of Agricultural Research (Bernard Dyer 

. Memorial Lecture of the Society for Analytical Chemistry), 651 
Slavin, M. : Spectroscopy, 737 . 
Slide-trap Method for the Isolation of Soil Fung: (Geoffrey W. F. Sewell), 


708 
Slip during Fatigue of an Age-hardened Alloy (T. Broom and V. N. Whit- 
taker), 486 
Slizynskt, Dr. B M. (Auerbach, Dr. C, and) : Sensitivity of the Mouse 
Testis to the Mutagenic Action of X-Rays, 376, 934 
Slonimski, Piotr P., and others : Cytoplasmic Structures in Yeasts, 1041 
Sioper, Dr. J. C. : The Neurohypophysis, 1020 ’ 
Sluis, K. L, Vander (Griffin, P. M., and) : Spectroscopy, 738 
Small, Prof. James * Obituary by Prof J. Heslop Harrison, 258 * 
Small Viruses : Structure of (Dr. F. H C Crick and Dr J. D. Watson), 
473 ; Structure of Bushy Stunt Virus (D. L. D. Caspar), 475 
, Small-scale Aerated Culture Studies Magnetically Induced Vortex for 
(C. R. Newing and A. K. Macleod), 939 
Smaller Phytoplankton Elements . Importance of (E. J. Ferguson Wood and 
Peter S. Davis), 438 
Smart, Dr John : Genetics and British Moths, review, 199 
Smethurst, Dr. Arthur F, * Modern Science and Christian Beliefs, review 
., by the Very Rev. Dr. W. R. Matthews, 638 
Smith, Prof C. S$.: Mechanism of Phase Transformations in Metals, 419 
Smith, Dr. Evelyn E. B. < Awarded a fourth-year Beit Memorial Fellowship 
for Medical Research, 965 
Smith, E. J., and others : Measurements of Natural Freezing Nuclei at 
High Altitudes, 82 
Smith, F, B. : Turbulence in the Atmosphere, 14 
Smith (H. G ) Memorial Medal for 1955 of the Royal Australian Chemical 
Institute awarded to Prof. R. S Nyholm, 919 
Smith, H. S. : Obituary of Prof. S, R. K. Glanville, 1013 
Smith, Dr. |. (Jepson, Dr. J. B., and) : Destruction of Thyroxine by Electro- 
lytic Desalting, 84 
Smith, the late Joseph : Awarded the British Gold Medal for Aeronautics 
of the Royal Aeronautical Society, 919 
Smith, Dr. J A S.: Low-Temperature Crystallography, 1068 
Smith, Dr. J. D. (Matthews, Dr. R. E. F., and) : Distribution of 8-Azaguanine 
in the Nucleic Acids of Bacillus cereus, 271 
Smith, um N.: Appointed conservator of forests, Northern Rhodesia, 
Smith, Prof. J. L, B. : Self-inflation in a Gobioid Fish, 714 
The Striped Marlin (Makaira audax Phillipi) in South Africa, 758 
A rae in Angola, with a Note on Makarra herschelu (Gray), 1838, 
Smith, Dr- Kenneth M. . Quotation of Titles of Papers in Review Articles, 


Smith, Dr. Kenneth M, and Markham, Dr Roy: Mumps, Measles and 
Mosaics, review by Dr. W. L. Sumner, 1007 

Smith, L B. : Bromeliaceae of Brazil, 1025 

Smith, Dr. Lloyd P : Appointed president of the Research and Advanced 
Development Diviston and vice-president of the Avco Manufacturing 
Corporation, New York, 968 z 

Smith, Marion E , and Greenberg, Prof. David M. : Characterization of an 
Enzyme reducing Pyrroline-5-Carboxylate to Proline, 1130 

Smith, Dr. M. L : Production and Utilization of Electromagnetically 
Enriched Isotopes, 157 li 

Smith, Dr. R. A. : A Textbook of Radar, review, 202 , 

Smith, R, B. : Appointed agronomist, Trinidad, 1112 1 

Smith, Dr: Stanley G.. Chromosomal Polymorphism in a Bark Weevil, 


Smith, T, B. : Mechanism of Phase Transformations ın Metals, 420 

Smith, Wilfred (Evers, Dr. Norman, and). The Analysis of Drugs and 
., Chemicals, review by J. R Nicholls, 597 

Smith, Prot: William A.: Ancient Education, review by A. C. F. Beales, 

Smith: Dr. W. Campbell : Microscopy of Ceramics and Cements, review, 


Smith-Rose, Dr. R.L : Obituary of Dr. E. C, S. Megaw, 409 
Dictionary of Television and Radar Terms, review, 1099 
Smith-White, S, : Given an award under the Royal Society and Nuffield 
Foundation Commonwealth Bursartes Scheme, 165 
Smithells, Dr. Colin J. : Metals Reference Book, second edition, review 
by A. R. Bailey, 642 
Smichies, Dr F. : Obituary of Prof. F. Reisz, 870 
Smithies, Dr. O., and Poultk, M. D. : Two-Dimensional Electrophoresis of 
., Serum Proteins, 1033 
Smithsonian Institution, Washington: News Release on Green Earth- 
worms, 214 
Appointment of Dr. E. L. DeGolyer, Dr. C. H Greenewalt and Dr. C. P. 
Haskins as members of the Board of Regents, 968 
Report for 1954-55, 972. . 
Miscellaneous Collections, Vol. 126, No. I, Bromeliaceae of Brazil 
(L. B Smith), 1025 


Smoke (Cigarette) : Assay of Possible Carcinogenic Hydrocarbons from ' 


M J. Lyons), 630 

Smyth, Prof. Charles Phelps * Dielectric Behaviour and Structure, review 
by Dr. J. C. D. Brand, 862 

ras vi W. Appointed agricultural officer, Bechuanaland Protectorate, 


Snake Venoms : Purine Compounds fh (Hazel M. Doery), 381 
Sneddon, Prof. | N. * Appointed to the Simson chair of mathematics in the 
University of Glagsow, 1109 ; work of, 1109 


INDEX 07 ' 


Snell, Dr. Foster Dea, and Snell, Dr Cornelia T. : Colorimetric Methods 
of Analysis, including. some  Turbidimetric and Nephelometric 
Piethods, Vol 3, Organic (1) , Vol. 4, Organic (2), review by J. King, 

Snell, R. S., and Nicol, Prof. T. : Effect of Cortisone on the Serum Gamma- 
Globulin, 578 

Snell, R. S. (Nicol, Prof. T., and). Effect of Cortisone on the Reticulo- 
Endothelial System, 430 

Snow Accumulation and Ablation (Royal Meteorological Society and the 
British Glaciologiezl Society Discussion on), 563 

Snowfall < Depandance of, on Temperature (L. W. Gold and G.P Williams), 

So-called ‘Glacier-Worms’' in New Zealand (Prof. N. E Odell), 534 

Soaps (Alky! Sulphate): Polymorphism of (Prof. J. A. Prins and W. Prins), 535 

sous Dr, F, H. . Organic Peroxides and Mutagenic Effects in Drosophila, 

Social Analysis of Life in a Mental Hospital, review by Dr. G M. Carstairs, 


Social Biology Council, British : Conference on Scientific Ability, its Detec- 
tion and Development, 464, 823 
Social Development ; International Survey of Programmes of (Bureau of 
- Social Affairs of the United Nations Secretariat, in co-operation with 
the International Labour Office, Unesco, the Food and Agriculture 
Organization and the World Health Organization), 421 
Social Insects, International Union for the Study of Formation of a British 
Secuon, 69 
Social Problems of Industrial Democracy, 515 
Social Sciences : Fellowships in (Rockefeller Foundation Awards), 977 
Fellowships, Scholarships and Bursaries in Dentistry, Biology and the 
(Nuffield Foundation), 361 
Société de Chimie physique: Annual Meeting (Superficial Reactions of 
Gases on Metals), 693 
Société Belge des Électriciens, and others : International Conference on 
Analogy Computation, 20 
Société Belge des Ingénieurs des Télécommunications et d’Eleccroniqua, 
and others . Internacional Conference on Analogy Computation, 20 
Société Belge des Mécaniciens, and others International Conference on 
Analogy Computation, 20 
Society : The Scientist and, 734 
Sociological Association, International, and the International Economic 
Association : Symposium on the Positive Contribution by immi- 
grants, [164 
Soderberg, U (Ingvar, D. H., and) * A Direct Method for the Measurement 
of Cerebral Blood-flow, 339 
Sodium in the Isolated, Short-circuited Frog Skin : Oxygen Consumption 
and Active Transport of (Dr. K. Zerahn), 937 . 
Sodium-depleted Sheep : Delayed Effect of Ipsilateral Intracarotid Infusion 
of Sodium Chloride on the Composition. of the Parotid Saliva of 
(1. R. McDonald and Dr. D. A. Denton), 1035 
Sodium Chloride : Delayed Effect of Ipsilateral Intracarotid Infusion of, on 
the Composition. of the Parotid Saliva of Sodium-depleted Sheep 
(I. R, McDonald and Dr. D. A. Denton), 1035 
Soil Sectioning of (Shirley Hepple and Prof Alan Burges), 1186 
Thermal Conductivity of {John Webb), 989 

Soil (Sand), under Pinus radiata . Mycelial Aggregation of (R. H. Thornton, 
J. D. Cowie and D. C. McDonald), 231 > 

Soil Corynebacterium sp.. Potassium lon Stimulation of Hydrocarbon 
Oxidation by a (J. N Ladd), 939 

Soil fun A Slide-trap Method for the Isolation of (Geoffrey W F. Sewell), 

Soil Nematodes * Lactophenol Preparations for (C K. Capstick), 896 

Soil Science tn India (Dr. S. P. Raychaudhuri), 1063 

Soil Science in New Zealand (Proceedings of the New Zealand Society of 
Soil Science Conference on) 405 

Soil Sci2nce, New Zealand Society for : Proceedings of the Conference on 
Soil Science in New Zealand, 608 

Soil Survey of the Kpong Pilot Irrigation Area : Detailed (H Brammer), 118 

Soil Thermometers (Z. S. Garvitch and M. C. Probine), 1245 

Soil and Culture . Estimation of Numbers of Nitrosomonas in (J. W. 
Millbank), 848 

Soil and Land-Use Survey, Department of (Gold Coast) Report on a 
Damiles Soil Survey of the Kpong Pilot irrigation Area (H. Bram- 
mer), [18 

Soil, Vegetation and Land-use Surveys in the Gold Coast, 118 

Soils Production of Gliotoxin in (Joyce M. Wright), 896 

Reduction—Oxidation Level of (Carl Goran Lamm), 620 

Soils (Natural Grassland) . Rhizoctonia in (R. H. Thornton), 230 

Soja hispida ` Influence of Day-length on Nodule Formation in, by a Specific 
Rhizobium Strain (Ch. Bonnier and C, Sironval), 93 

Solanum : ,Tuber-bearing Species of (J. G, Hawkes), 927 

Solar Activity Recent, 412 ‘ 

Solar Corpuscular Precipitation Spiral Patterning of (E. R, Hope), 571 

Solar Energy Conference on, [10 

Use of (Dr. Harold Heywood), 110 

Solar Energy (Applied) : World Symposium on, 110 

Solar Energy Research (edited by Prof. Farrington Daniels and Dr. John A. 
Duffie), review, 1145 

Solid Argon Thermal Conductivity of, at Low Temperatures (Dr. G. K.: 
White and Dr. S B. Woods), 851 

Solid Films (Thin) * Optical Properties of (Dr. O S. Heavens), review, 559 

Solids : Melting of—Symposium in Ottawa (Dr T. H K Barron), 23 

Soliman, Dr., Fouad A., and Badawi, Helmy M.. Levels of Thyroid and 
Thyrotrophic Hormones in the Blood of Rats at various Stages of 
the Œstrous Cycle, 235 

. Inque i oe for the Control of Plant Nematodes (L. N. Stant- 
and), 

Solute Concentration : Effect of, in the Irradiation of Aqueous Solutions by 
lonizing Radiations (Dr. G, R. A. Johnson, Dr G Scholes and Dr J. 
Weiss), 883 : 

Solution (Dilute) : Modification of the Bulk Mechanical Properties of Water 
by Complex Formation in (T. Nash), 948 . : 

Solutions (Aqueous) . Effect of Solute Concentration in the Irradiation of, 
by lonizing Radiations (Dr. G. R. A. Johnson, Dr. G. Scholes and 
Dr. J. Wess), 883 


INDEX 


Solutions (Nitric Acid) : Solvent Extraction of Polonium from (J. Danon 
and A.A L. Zamith), 746 * 

Solvent (A New), for Quantitative Paper Chromatography of Sugars (Dr. 
Giovanni Giovannozzi-Sermanni), 586 

Solvent Extraction of Polonium from Nitric Acid Solutions (J. Danon and 
A.A L. Zamith), 746 

Solvents : Organic (on the basis of the first edition by Arnold Weissberger. 
and Eric S. Proskauer), completely revised second edition by John A. 
Riddick and Emory E. Toops, Jr., review, 639 

Solvents (Organic) . Ultra-Violet Absorption of Oxygen in (Allan U. 
Munck and Dr. Jesse F Scott), 587 

Somerset, H. B. Appointed a member of the Advisory Council of the 
Commonwealth Scientific and Industrial Research Organization, 734 

Somerville, Miss Mary : Retirement as controller of the Talks Division of 
the B.B.C., 361 

Sond,J S ,and others. Septate Fibres in Angiosperms and their Length, 1243 

Sondes Place Research Institute : Booklet on the Organization and Services 
for Sponsored Research and Development in Chemistry, Chemical 
Engineering and Mechanical Engineering, 1206 

Sondhermer, Dr E. H : Theoretical Physics, 269 ‘ 

Song aie Rarsh) : Population Structure in (Richard F, John- 
ston), 

Sonic Scattering Layers of Heteropods (M. Blackburn), 374 

Sonics— Techniques for the Use of Sound and Ultrasound in Engineering and 

Science (Theodor F. Hueter and Prof. Richard H. Bolt), review by 

Dr. H. D Parbrook, 4 ~ 

Physik der Sternatmosphiren, mit besonderer Berucksichtigung 

qer (Prof A. Unsold}, zweite Auflage, review by Dr. Arthur Beer, 

Sonnenfeld, E. D., and others, Reduction to Normal Levels of the High 
Erythrocyte Sedimentation-Rates in Apparently Healthy South 
African Bancu Men, 480 

Sorbitol * Metabolism of (L. H. Adcock and Prof. C. H. Gray), 329 

no L. H. : Decomposition of Xylan by Sporocytophaga myxococcoides, 


Sound : A Textbook of (Dr. A. B. Wood), third edition, review by Dr. 

W. H. George, 814 
Technology of, review by Dr. H. D. Parbrcok, 4 

Sound and Ultrasound in Engineering and Science : Sonics - Techniques for 
the Use of (Theodor F. Hueter and Prof. Richard H. Bolt), review by 
Dr. H. D Parbrook, 4 

Sounds : Animal, in the Sea (Marie Poland Fish), 1017 

Sounds (Animal) : Recording of (Conference at the Pennsylvania State 
University), 314 

Source of ‘Anomalies’ in Amylose : Oxidation as a (H. Baum, Dr. G A. 
Gilbert and N. D. Scott), 889 

Sources of Animal Behaviour (Prof. G. P, Wells), 372 

South Africa — Deoxyribonucleic Acid Deficiency in the Mature Egg 
Nucleus of Aloe davyana in (Dr. S. Krupko and A. Denley), 92 

Meee Marlin (Makaira audax Phillipi) in (Prof. J. L. B. Smith), 

South African Bantu Men. Reduction to Normal Levels of the High 
Erythrocyte Sedimentation-Rates in Apparently Healthy (A. R. P. 
Miet D C. Fletcher, P. A Reynolds, i. Bersohn and E. D. Sonnen- 
eld), 480 

South African Council for Scientific and Industrial Research © Ninth Annual 
Report (1953-54), 512 

South American Orthoptera : .Cytogenetics of (Dr. Francisco A. Saez), 490 

South Asia : International Conference on Mathematical Education in, 694 

South-Eastern Union of Scientiflc Societies * Sixty-first Congress, 876 

South-West of England : Geological and Geomorphological Research in the 
(University of Exeter Conference on), 166 

Southern Latitudes (High) > Cosmic-Ray Increase observed at, on February 
23, 1956 (Dr. A. G. Fenton, K. G. McCracken, N. R. Parsons and 
P. A. Trost), 1173 

Southwell, G. A.: Appointed -agricultural officer, Grenada, Windward 
Islands, 70 

Soviet Professional Man-power (Nicholas De Witt), 51 

Soviet Research in Microbiology in the Arctic and other Regions : Recent 
(W. G. Cass), 654 

Soviet Union © Geographical Trends in the, 875 

Space Frontier to (Eric Burgess), review by Prof. D. R. Bates, 202 

Space (Expanding) : Influence of, on the Gravitational Fields surrounding 
Individual Stars (Prof. P C Vaidya and K. B. Shah), 802 

Space Travel. Relativity and (Prof. Herbert Dingle), 782, 785 ; 
W. H. McCrea), 784 

Spalding, Dr. D. B. : Some Fundamentals of Combustion, review by F. D. 
Robinson, 548 

Span (Optimal), of Working Life, review by Prof. John Cohen, 449 

Spanish Academy of Pharmacy, Royal Election of T. D. Whittet as a Foreign 
Member, 1018 ` 

Spanner, Dr. D. C . Appointed to the University of London readership 
in botany at Bedford College, 609 

Spark Circuits (Multigap) : Absence of Shock Hazards with certain (D. A. 
Sinclair), 1175 

Spark Spectra: Spectrochemical Analysis with Time-Resolved (Dr. Á. 
Bardócz and F. Varsányi), 222 

Spasmolytic Effect of Cerebral Tissue Extracts (Dr. O. C. Forbes), 893 

Spawning of the Sardine at a Definite Time of Day (T. Gamulin and J. Hure), 


Sonne 


(Prof. 


Speakman, Or 1. C. : An Introduction to the Electronic Theory of Valency, 
third edition, review by, G. Fowles, 909 

Special Relativity : A New Synthesis of, revtew by Prof H. S. Ruse, 906 

Species (New), of Root-Knot Nematode : Meloidogyne acronea, a (Dr. V. 
Coetzee), 899 

Specificity (Anticoagulant), and Physiologically Inactive Beta-Prothrombo- 
plastin (Dr. P. Fanti and Dr. R. J. Sawers), 1233 

Specimens (Natural History) : The Preservation of (edited and compiled 
by Reginald Wagstaffe and Dr. J. Havelock Fidler), Vol. J, Inverte- 
brates, review by W. Eric Stoneman, 679 

Spectra (Absorption), arising from the Photolysis of Lead Tetramethyl 
(Dr. C. L. Cook and J. G. Clouston), 1178 

Spectra (Infra-Red), of Chelating Agents—2-Phenacylpyridine Derivatives 
(R. F, Branch), 671 


Ixxv 


Spectra {Infra-Red Absorption), and Protein-Sugar Interactions (J. D. S, 
Goulden), 85 : 
Spectra (Molecular) © Elementary Introduction to (Borge Bak), review by 

Dr. R. F. Barrow, 3*2 
Spectra (Spark) : Spectrcchemical Analysis with Time-Resolved (Dr. Á. 
Bardócz and F_Varsinyi), 222 
Spectrochemical Analysts with Time-Resolved Spark Spectra (Dr. A, 
Bardócz and F Varsanyr), 222 
Spectrophotometric Methed for the Estimation of Vitamin Ky (Vanamala 
Sathe, J. B. Dave ard Dr. C. V. Ramakrishnan), 276 
Spectroscopic Properties af Ellagic Acid . Chromatographic and, and its 
Occurrence in Dicczyledonous Plants (Dr. D. E. Hathway), 747 
Spectroscopical Collaquium : Sixth International, 653 
Spectroscopy . Atomic—Symposium at the Argonne National Laboratory 
^ (Dr. L. F. H. Bovey) 737 a 
Microwave (Prof. C. H. Townes and A. L Schawlow), review by Dr, 
D. M. S. Bagguley, D99 
Molecular Structure ard (Symposium at the Ohio State University), 693 
specto at Centmmetr2 Wave-lengths, review by Dr. D. M. S. Bagguley, 


Spectroscopy at Radio anc Microwave Frequencies (Dr. D. J. E. Ingram), 
review by Dr. D. M. S Bagguley, 1099 

Spectroscopy (Infra-Red) : Applications of (Society of Chemical Industry 
Symposium on), 41E 

Speen corr (Infra-Red), znd Chemical Industry (Dr. H. W. Thompson), 


Spectrum (Adsorption), o- Nitrogen on Tungsten (Dr. Gert Ehrlich and 
Dr. T. W. Hickmort-), 1045 

Spectrum (Flame), of Barram— Red and Infra-Red Bands (Miss E. M. Bule- 
wicz), 670 

Speed (High-) Flight — Prcouísion Problems in (H Constant), 1196 

Speed (High-) Photography: Third International Congress on (Department 
of Scientific and Industrial Research), 876 

Speeds (Very High) = The Physics of Gas Flow at (Physical Society Summer 
Meeting on), 1064 

Spencer, Dr. B., and otherz : Examples of Anti-competitive Inhibition, 432 

Spencer, J. G., and others — Visibility of Noise in Television, 519 

Sperm (Labelled) : Labelled Pronucle: in Mouse Eggs fertilized with (R. G. 
Edwards and J L. Si-lin), 429 

Spermiogenesis (Bandicoot. : Acrosome Formation in (K W., Cleland), 387 ' 

See *Peari-String' Artefacts in a Random Scatter of (J. H Fessler), 

Spherical Particles : Aggregation of (G. W. Hastings, D. W. Ovenall and Dr. 
F. W. Peaker), 1051 

Sphering Factor in Rat and Mouse Plasma : 
and F M Gaffney), 77 

Spherules (Cosmic), mm Deep-Sea Sediments (Kurt Fredriksson), 32 

Spiers, Prof, F. W. . Genetizal Effects of Radiations from Products of Nuclear 

Explosions, 226 Y 

Spindle : Nucleus and, of Bacillus megathertum in Fission and Sporulation 
(Dr. Akira Yuasa), 336 ; (M H, Jeynes), 849 

Spinning Joint for a Rotary Film Evaporator : A Simple (K. L. Bocock and 
Dr. O. Gilbert), 439 

Spiracular Control of Disecntinuous Respiration in Insects (Dr. Howard A. 
Schneiderman), 116€ 

Spiral Patterning of Solar Corpuscular Precipitation (E. R. Hope), 571 

Splitting of Aesculin by Yeasts (J. A Barnett and Dr. T. S. Swain), 133 

Spontaneous Chromosome Breakage tn Endosperm (Dr. A. Rutishauser and 
L. F. La Cour),-324 

Sporelings of Bracken: Effect of Gamma-(2 : 4-Dichlorophenyoxy)- 
butyric Acid on (Dr- Elsie Conway), 1088 

Spores of various Baccerta An Unidentified Amino-sugar present in Cell 
Walls and (R. E. Strznge and F A Dark), 186 

Spores (Viable Fungal) : A Gas Phase in (Prof. C. T. Ingold), 1242 

See aaa Decomposition of Xylan by (L. H. Soren- 
sen), 

Sporulation © Nucleus and Spindle of Bacillus megatherium in Fisston and 
(Dr. Akira Yuasa), 386 , (M. H. Jeynes), 849 

Sporulation of Fungi mside-the Plant Host Cell (Hussein M. Elarosi), 665 

Spottiswoode, Raymond asd Nigel: The Theory of Stereoscopic Trans- 
mission and its Appication to the Moton Picture, review by Prof. 
W. D. Wright, 202 

Spray, Dr. G. H * Diet and Anemia, 878 

Springall, Prof. H. D, . Tre Structural Chemistry of Proteins, review by 
Prof. J. A. V. Butler 404 

Springboard for Supersonic Flight, review by Prof. L. Rosenhead, 400 

Spruce (Sitka), and Dougla Fir in America and Great Britain, 1207 

Spurlin, Harold M., ard others (edited by) : Cellulose and Cellulose Deriva- 
tives, second edition. review by Prof E. L. Hirst, 677 

Sputtering (Cathodic) : A New Apparatus for (L. Holland), 1229 

Sq Current System: Regicn E and the (Dr. W. J. G. Beynon and G, M. 
Brown), 583 

Squire, F. A., and others : Responses of Domestic Animals to Infections of 
Trypanosoma vivax, T. congolense and T, bruce:, 332 

Sreenivasa Murthy, V., anc others; Effect of Vitamin B,4 Deficiency on 
Liver Dehydrogenase Activity in Rats, 750 

Sreenivasaya, M., and others Occurrence and Nature of an Amosba 
Excystment Factor produced by Aerobacter sp., 621 

St. Mary's Hospital Medical School Appointment of Dr. W. S. Peart to the 
University of Londor chair of medicine, 1159 

Stability of Iso-alleles (Dr. aloha M. Hannah and Dr. Curt Stern), 42 

Stabilized Interference Fringes on the Retina (Prof. R. W Ditchburn and 
R. M. Pritchard}, 434 

Stacey, Prof. M. . Appointed to the Mason chair of chemistry in the Untver- 
sity of Birmingham, 1156; work of, 1156 

Stacey, Prof. M., and orhers: lenophoresis of Oligosaccharides as 
N-Benzylglycosylammonium lons, 1125 > 

Stadler, Dr, : Semi- and N2n-Crystalline Materials, 121 

Staffing the United Kingdom Atomic Energy Authority, l6 

Stafford, Anne (Rand,.M., end) * A Method for Determining the Duration 
of Action of the Cardiac Glycosides, 278 

Stagg, Dr. J.M : Analysis of Weather Charts, review, 956 

Staining of Wool by Bacteral Pigments (l. E. B. Fraser and A. P. Mulcock), 


An Erythrocyte (Dr. R. Barer 


Ixxvi 


Staining Procedure after Paper Electrophoresis * Control of the (Dr. Ch. 
Wunderly), 586 

Stainless Steel : Electrochemistry of, in Sulphuric Acid (Dr. G. H. Cart- 
ledge), I8l 

Stainsby, Dr. G. : Gelatin Light-scattering, by a New Enzymic Digestion 
Technique, 745 a 

Stakman (Elvin Charles) Award of the University of Minnesota given to 
Prof, W. L. Waterhouse, 1208 

Standard of Length and the Standard of Time (Dr. Albert Pérard), 850 

Staridard pf Tıme : The Standard of Length and the (Dr. Albert Pérard), 

Standards (Calculable), of Capacitance A New Theorem in Electrostatics 
and its Application to (A. M. Thompson and Dr. D. G. Lampard), 888 

Standards (Radioactivity) : [International Comparisons of (Dr. A. V. Astin, 
Sir Edward Bullard and Dr. W. B. Lewis), 12 

Stanford Research Institute, California : Resignation of Dr. Jesse E. Hobson 
from the directorship, 167 

Report for 1955, 1213 

Stanford Research Institute and the University of California : Symposium 
on Methods, Materials and Processes involved in the Uses of High 
Temperatures in Science and [ndustry, 693 

Stanford University, California : Dr. R. N. Bracewell has joined the Radio 
Fropagation Laboratory as associate professor of electrical engineer- 
Ing, 

Stanford University School of Medicine . Grant of 1,000,000 doflags from 
the Commonwealth Fund, New York, for medical education, 1064 

Staniland, L. N. : ‘Solubilized’ Chemicals for the Control of Plant Nema- 
codes, 97 

Stanley, G. J., and Price, R. : An Investigation of Monochromatic Radio 
Emission of Deuterium from the Galaxy, 1221 

Stanley, Dr. N. F . Appointed to the chair of microbiology in the Medical 
School of the University of Western Australa, Perth,. 1065 

Stanton, Dr. Alfred H., and Schwartz, Dr. Morris S. : The Mental Hospital, 
review by Dr. G. M. Carstairs, 250 

Staphylococcus aureus: Production of Opacity on Serum Agar Plates by 
some Strains of (A. J. H. Tomlinson and M. T. Parker), 895 

Starch saa chafe Getreidesforschung e. V., Detmold, Conference 
on), 562 

Starch Gel Tests of Purity of Diphtheria Toxins by Electrophoresis in 
(M. D. Poulik), 982 

Starfish, Asterias forbes: : Role of the Terminal Pigment Spots of the, in 
Light Orientation. (Prof. M. Rockstein), 341 

Starling, Sidney G. : Obituary by William Swaine, 459 

Stars * Influence of Expanding Space on the Gravitational Fields surrounding 
Individual (Prof. P. C. Vaidya and K. B. Shah), 802 

Stars (Double) : The Need for Observations in the Older Branches of 
Astronomy, especially (Dr. J. Jackson), 975 

State Agricultural College, Ghent : Eighth Symposium on Phytopharmacie 
et de Phytiatrte, 779 

State Ageeuiedat University, Wageningen : Conference on Chromosomes, 


State Institute for Human Genetics, Upsala : Grant of 50,000 dollars from 
the Rockefeller Foundation, New York, for research work to be 
shared with the University of Upsala and the Royal Agricultural 
College, 976 

State University of Utrecht : Degree of doctor of medicine honoris causa 
given to Prof. D. Keilin, 831 

Static and Dynamic Stress-Strain Relationship of Bonded Rubber in Com- 
pression : Effect of Shape on the (A. R. Payne), 1174 

Statistical Inference : Probability and, review by Prof. M. G. Kendall, 679 

Statistical Review of England and Wales for the Year 1952: Text Volume 
of the Registrar General's (General Register Office), 313 SS 

Statistics : The Foundations of (Prof. Leonard J. Savage), review by Prof. 
M. G. Kendall, 679 

Theoretical, review by Prof. M. G. Kendall, 813 

Statistics in Personnel Management : The Use of (Institute of Personnel 
Management and the National Institute of industrial Psychology 
Course on), 779 

Statistics of Scientific Workers and Technologists in Britain, 828 

Statues of Therapeutic Trials (Dr. G. Herdan), review by Prof. J. H. Gad- 

um, [007 

Statistics (Mathematical) : Introduction to (Prof. Paul G. Hoel), second 
edition, review by Prof. M. G. Kendall, 813 

Statistics and Aerodynamics of the Sea Surface (Royal Meteorological 
Society Symposia on), 62 

Statistics and Agricultural and Dairy Engineering : Postgraduate Scholar- 
ships in Agricultural Economics, Husbandry, (Ministry of Agriculture, 
pacers’ and Food, and the Department of Agriculture for Scotland), 


Status of Protobatraclíus massinoti (I. Griffiths), 342 

Staub, J. B. G. S. : Appointed registrar, Central Board, Mauritius, 736 

Staud, Dr. C. J.: Appointed vice-president in charge of research and 
development, Eastman Kodak Company, 360 ; work of, 360 

Staudinger, Dr. J. J. P. : Epoxide Resins, 962 

Steacie, Dr. E. W. R. : Government Responsibility in Industrial Research, 


Stebbing, Prof. E. P. : Forestry Commission—Report for 1954, 926 
Obituary of Sir John Stirling-Maxwell, 1154 

Steel, R W. : Into the Blue, the Lake Tana Expedition, review, 6 

Steel : Change of Hardness in, due to Hydrogen (H. G, Vaughan and M. E. 
de Morton), 1225 T 

Steel assi Electrochemistry of, in Sulphuric Acid (Dr. G. H. Cart- 
edge), 

Steel Castings Research Association, British : Appointment of Dr. A. H. 
Sully as director of research, 415 

Steel Community : European Coal and (Political and Economic Planning, 
Broadsheet No. 389), 1205 `~ 

Steel Community, European Coal and (Council of Europe and the High 
Authority of the): Fellowships for Research into Problems of 
European Interesc, 263 

Steels is: 4 en : Hair-line Cracks in (A. Barker and A. Wainwright), 


Steenrod, Prof. N. E.: Elected a Member of the National Academy of 
Sciences, Washington, 926 


‘ 


INDEX 


Steeple, Dr. H. : Mechanism of Phase Transformations in Metals, 420 

Stegemann, Dr. H., and Toennies, Dr. G. : A Rapid Variable-Temperature 
Micro- or Macro-Dialyser, 440 

Steinhaus, D. W. : Spectroscopy, 737 P 

Stellar Atmospheres : Physics of, review by Dr. Arthur Beer, 1191 

Stenz, Prof. Edward : Obituary by Dr. Józef Mazur, 1014 

Stephen, Dr A. M. * Given an award under the Royal Society and Nuffield 
Foundation Commonwealth Bursaries Scheme, 165 : 

Stephen, Dr. M. J. * Elected a Salters’ Fellow for 1956-57 by the Salters' 
Company, 1113 x 

Stephens, Prof. A. V. : Appointed to the chair of aeronautical engineering 
1n Queen's University, Belfast, 507 ; work of, 507 

Stephens, Miss Gayner : Fibre Microscopy, 516 

Stephens, Dr. R. W. B. : The Posstble Uses of Surface Methods as a Means of 
Testing Metals (with Special Reference to Optical Methods), 565, 

T reader in acoustics in the University of London conferred on, 

Stephenson, N. C., and others : Some New Scereochemical Arrangements 
of Divalent Palladium and Platinum, 1127 

Stereochemical Arrangements of Divalent Palladium and Platinum : Some 
Naw (Dr. C. M. Harris, Prof. R. S. Nyholm and N. C. Stephenson), 

Stereochemistry : Progress in (edited by Dr. W. Klyne),,Vol. ], review by 
Dr. J. W Linnett, 811 

Recent Advances in, review by Dr. J. W. Linnett, 81) 

Stereoscopic Transmission: The Theory of, and its Application to the 
Motion Picture (Raymond and Nigel Spottiswoode), review by Prof. 
W. D. Wright, 202 

Steric Effects in Anionottopic Rearrangements (Prof. E. A. Braude, Dr. J. A. 
Coles, Dr. E. A. Evans and Dr. C. J. Timmons), 1167 

Sterility : Second World Congress on Fertility and (International Fertility 
Association), 693 

Stern, Dr. A. L. : Obituary, 871 

Stern, Dr. Curt (Hannah, Dr. Aloha M., and) * Stability of Iso-alleles, 42 

Stern, Dr. F. : Fibre Microscopy, 516 = 

Stern, Prof. Kurt G. : Obituary by Prof. H. Mark, 556 

Sternatmospharen : Physik der, mit besonderer Berucksichtigung der 
one (Prof. A. Unsold), zweite Auflage, review by Dr. Arthur Beer, 

Steven, R. M. * Appointed principal agricultural officer, Sierra Leone, 70 

Stevens, Dr. K. W. H. * Theoretical Physics, 269 

Stevin, Simon: The Principal Works of (edited by Ernst Crono, E. J, 
Dijksterhuis, R J. Forbes, M. G J. Minnaert and A. Pannekoek), 
Vol. I, General Introduction, Mechanics, review by Prof. E. N, da C. 
Andrade, 3 

Steward, E. G., and others : 
Sulphide, 240 

Stewart, G, A. : Elected a Fellow of the Royal Society of Edinburgh, 507 

Stewart, Dr. K H. : Ferromagnetic Domains, review, 154 

Stewart, W. : Appointed chief pharmacist, Eastern Region, Nigeria, 1112 

Stewart, Group-Captain W. K. : Awarded the Wakefield Gold Medal by 
the Royal Aeronautical Society, 919 

Stewartson, R. : Awarded an Ablett Prize for’ 1955 of the Iron and Steel 
Institute, 919 

Still (Laboratory) ? : Will fon Exchange replace the (W. F. Lorch), 509 

Stimulation by Flickering Light: Colour Illusions and Aberrations during 
(Dr. W. Grey Walter), 710 

SHEER of Yield from Rubber Trees (E. D. C. Baptist and P. de Jonge), 


Electroluminescence in Disordered Zine 


Stimulator for the Release of Prolactin from the Anterior Pituitary : 
Oxytocin as (G. K. Benson and Dr. S. J. Polley), 700 

Stimulatory Action of Indole-3-Acetic Acid on the Uptake of Amino-Acids 
by Plant Cells (Leonora Reinhold and R. G. Powell), 658 

Stirling, Dr. M W. : Auca Indians, 777 

Stirling-Maxwell, Sir John : Obituary by Prof E. P. Stebbing, 1154 

Stirpe, naan others . Coupled Oxidation of Keto-Acids with Glutathione, 

2 


Stockmayer, Prof W.H.: Elected a Member of the National Acadamy of 
Sciences, Washington, 926 S 

Stokes, Adrian : Michelangelo, a Study in the Nature of Art, review by 
F. 1. G. Rawlins, 451 

Stonmel, Henry : National Oceanographic Council—Report for 1954-55, 


Stone, Nancy E., and others : Plasma Protein as a Precursor of Rat Liver 
and Hepatoma Protein, 138 

Stoneman, W. Eric . A Handbook for Museum Curators, review, 679 

Stoner, C. R. : Services’ Text-Book of Radio, review, 1192 

Storage : Corrosion Prevention in Packaging and (Corrosion Group and the 
Birmingham and Midland Section of the Society of Chemical Industry 
Symposium on), 511 

Storage of Vitamin A Ester and Alcohol in the Liver of the Rat: Effect of 
Blocking the Reticulo-endothelial System on the (Dr. S. Krishnamur- 
thy and } Ganguly), 575 

Storage Tests (Accelerated), for Dehydrated Vegetables (E. G. B. Gooding 
and R. B. Duckworth), 897 3 

Storrs, A. E. G. : Appointed assistant conservator of forests, Northern 
Rhodesia, 1112 

Story, J. S. : Numerical Tables for Nuclear Physics, review, 57 

Strachey, James (translated from the German and edited by): The Inter- 
pretation of Dreams (Sigmund Freud), review by Sir Cyril Burt, 495 

Strain of Tobacco Mosaic Virus : Reversible, Host-induced, Changes in a 
(F. C. Bawden), 302 

Strains of Staphylococcus aureus : Production of Opacity on Serum Agar 
Plates by some (A. J. H. Tomlinson and M. T. Parker), 895 

Straits of Dover : Currents Through the (Prof. K. F. Bowden), 881 

Strang, Lord : Re-appointed a member of the Nature Conservancy, 1015 

Strange, R. E., and Dark, F. A. : An Unidentified Amino-sugar present in 
Cell Walls and Spores of various Bacteria, 186 

Stranks, Dr. D. R.: Awarded the Rennie Memorial Medal of the Royal 
Australian Chemical institute, 919 

Strathdee, Dr. R B. : Obituary of T. Harold Reade, 917 

Stratigraphic Geology (Maurice Gignoux), English translation from the 
fourth French edition by Gwendolyn G. Woodford, review by Prof. 
F. E. Zeuner, 909 


INDEX 


Stratosphere : Compressed Air Hygrometer for Measuring Frost Point in 
the (R. J. Murgatroyd, P. Goldsmith and W E. H. Hollings}, 568 
Stratton, Prof. F. J. M. : The Haunting of Borley Rectory, review, 595 
Obituary of Prof. Megh Nad Saha, 917 
Obituary of Dr. Walter Sydney Adams, 1201 
Stratton, G. Burder (edited by): The Zoological Record, Vol 89, Being 
the Records of Zoological Literature relating chiefly to the Year 
1952, review by Dr. Edward Hindle, 200 : 
Strawberry : Leafhopper Transmission of a Clover Virus causing Green 
Petal Disease in (N. W. Frazier and A. F. Posnette), [040 
Strecker, H. J., and others: Action of Chlorpromazine on Oxidative 
Phosphorylation of Liver and Brain Mitochondria, 1234 
Strecker, R. La and Emlen, jun., John T.+ Populations of House-Mice, 


692 x 

Stredder, J. E : The Teaching of Chemical Principles in School and Univer- 
sity, 

The Science Master’s Book, review, 957 

Street, Dr. R. : Some Recent Developments in Magnetism, 518 

Streiff, Anton J., and others : Hydrocarbons from Petroleum, review, 401 

Stress-Strain. Relationship of Bonded Rubber in Compression: Effect of 
Shape on the Static and Dynamic (A. R. Payne), 1174 

Streptomycin : Effect of, on Acetobacter capsulatum and tts Associated 
ii aad Enzyme System (Dr. B. H. Arnold and Dr. A. N. 

alt), 

Stress (Yield), of Clay-Water Systems (Dr. A. Packter), 144 

Stress (Yield), and Coefficient of Work-hardening in Polycrystalline Metals : 
Relation between the Initial Instantaneous Excension in Creep and 
the (Dr. Paul Feltham), 632 

Strigomonas (Herpetomonas) oncopelt: * A Synthetic Growth Medium for the 
Trypanosomid Flagellate (B. A. Newton), 279 

pened parlin (Makaira audax Phillips) in South Africa (Prof. J. L. B. Smith), 


Stroke, G. W. : Spectroscopy, 737 

Structural Chemistry of Proteins (Prof. H. D. Springall), review by Prof. 
J. A. V. Butler, 404 

Structure of Azulene (Prof, J. .Monteath Robertson and Dr. H. M. M. 
Shearer), 885 

Structure of 3 * 4-Benzpyrene (Dr. J. (ball and D. W. Young), 985 

Structure of Bushy Stunt Virus (Dr. D. L. D. Caspar), 475 

Structure of Collagen (Prof. G. N. Ramachandran), 710 

Structure of Fronts in Meteorology, 656 "Qus 

Structure of Nucleic Acids and their Role in Protem Synthesis (Biochemical 
Society Symposium on), 602 

Structure of Semi- and Non-Crystalline Materials (Dr. U. W. Arndt), 121, 
erratum, 314 

Structure of Small Viruses (Dr. F. H. C. Crick and Dr. J. D. Watson), 
473 , Structure of Bushy Stunt Virus (Dr. D. L. D. Caspar), 475 

Structure of Tobacco Mosaic. Virus—Radial Density Distribution in the 
Tobacco Mosaic Virus Particle (Dr. D L. D. Caspar), 928 ; Location 
of the Ribonucleic Acid in the Tobacco Mosaic Virus Particle (Dr. 
Rosalind E. Franklin), 928 

Structure (Crystal), of Bisacetylacetone-nickel (H): Trinuclear Molecules 
tn the (Dr. G. 3. Bullen), 537 

Structure (Crystal), of p-Chlorbenzene lododichioride (D. A.-Bekoe and 
Ralph Hulme), 1230 

Seructure (Crystal), of Glycyl-L-Alanine Hydrochloride (Dr. T. C. Tranter), 

7 


SHE (Crystal), of Tobermorite (Dr. H. D. Megaw and C. H. Kelsey), 


Structure (Fine), of the Insect Retinula as revealed by Electron Microscopy 
(Dr. Humberto Fernández-Moran), 742 
Structure (Molecular), and Spectroscopy (Symposium at the Ohio State 
University), 693 
Structures . Non-Destructive Testing of Materials and (Proceedings of the 
International Symposium on), (International Union of Testing and 
Research Laboratories for Matertals and Structures), 468 
Plastic Theory of (Symposium at the University of Cambridge), 1208 
Structures (Organic) : Determination of, by Physical Methods (edited by 
A. Braude and F. C. Nachod), renew by Dr. W. A. Waters, 721 
Structures and Functions of the Phenolase Complex (Dr. H. S. Mason), 


Strzemienski, K. : A Combinatorial Design for Experiments with Alterna- 
tive Responses, 283 

Stuart (Herbert Akroyd) Memorial Prize of the Royal Aeronautical Society 
awarded to O. N. Lawrence, 919 4 

Student-Apprenticeship Scheme (Admiralty), 215 

Students for Technical Experience, International Association for the 
Exchange of, 118 ` 

Students (Chemistry) : Mathematics for, review, 678 

Students (Research), in the United States of America (H. N. V. Temperley), 


Students. Technican : Frederick D. Edwards Trust for Financial Help for, 


Students (University) : Future Numbers of—the Desperate Need for 
Technologists (Lord Simon of Wythenshawe), 1214 

Study of the British Flora : Progress in the (Botanical Society of the British 
Isles Conference on), 1162 

Study of the Function of the Cow's Udder : A Radiographic Method for the 
(Dr. J. Bilek and Dr. M. Janovsky), 582 

Study Sess Migration ; A Photographic Method for the (H. J. Sayer), 


Study of Oxide Films on Metals : Use of Capacity Measurements for the 
(3. N. Wanklyn), 849 

Study of Social Insects, International Union for the : Formation of a British 
Section, 69 

Studying Winds in the lonosphere by using Continuous-Wave Radio: A 
Simple Method of (Dr. B. Ramachandra Rao and D. Satyanarayana 
Murty), 1222 

Stutinsky, Dr. F. : The Neurohypophysis, 1020 

Sublethal Doses of Fluoroacetate : Response of the Sheep to (I. G. Jarrett 
and Angus Packham), 580 

Sublines of Two Mouse Ascites Tumours : Nucleic Acid Content and Dis- 
tribution of Chromosome Number in Original and (Dr. John S. 
Colter, Harris H. Bird, Hilary Koprowskt and Hilda B. Ritter), 993 


Ixxvii 

Sublingual Gland of the Gat: Secretory Potentials and Secretion in the 
(Dr. Anders Lundberg), 1080 

Submicroscopic Structures af Adrenergic Axons : Evidence for the Presence 
of Noradrenaline in (Prof U. S. von Euler and N.-.À Hillarp), 44 

Subrahmanyam, $. V: Dependence of the Elastic Properties of Cadmium 
on Temperature, 852 

Substituted Benzenesulphcnanilides as Synergists for DDT (M. Neeman, 
A. Modiano, G. G. Mer and R. Cwilich), 800 

Successful Foundation Material in Cross-Species Bone Grafts : Bone treated 
with Ethylenedtamire as a (Dr. Fred L. Losee and Lieut. Lloyd A. 
Hurley), 1032 

Sudden Decrease in Low-frequency Atmospheric Noise during the Cosmic- 
Radiation Storm of February 23 (C. A. McKerrow), 1223 

Sugars. A New Solvent far Quantitative Paper Chromatography of (Dr. 
Giovanni Grovannozzi-Sermanni), 586 $ 

Temperature Effects ır the Paper Partition. Chromatography of (Mar- 

garet Alcock amd J. 3. Cannell), 327 

Sugars in Freeze-dried Apricots : Reactions between Amino-Acids, Organic 
Acids and (E. E. L. J. Anet and T. M. Reynolds), 1082 

Suicide in London, an Ecological Study (Peter Sainsbury), (Institute of Psy- 
chiatry, Maudsiey Monographs, No. 1), review, 404 

Sullivan, F. H : Specrrosccpy, 737 D 

Sullivan, Frank M. (Sharman. D. F., and): 5-Hydroxytryptamine in Serum, 332 

Sully, Dr. A H.: Appointed director of research to the British Steel 
Gastings Research Association, 415 

Sulphate Deficiency of Lake Victoria (Dr. P. R. Hesse), 389 

Sulphate (en Soaps : Polymorphism of (Prof. J, A. Prins and W. Prins), 
53 


Sulphated Animal Hyaluronate © Lipæmia Clearing Action of (Prof. 
Theodore Gillman, Michael Hathorn and Jack Penn), 894 
Sulphide (Disordered Zinc : Electroluminescence in (M. A. Short, E. G. 
Steward and T B. Tomlinson), 240 
Sulphonates (Alkyl) : Tumour Growth-inhibitory (Prof. A. Haddow and 
^ Dr. W. C. J, Ross), 395 
Sulphuric Acid : Elecrrochemistry of Stainless Steel in (Dr. G.H Cartledge), 


summar Coes" Oilfleld Reservoir Engineering (University of Birmtng- 
am), 
Summer Laboratory Course on Techniques and Applications of the Electron 
Microscope (Department of Engineering Physics of Cornell Univer- 
sity), 922 
Summer School in Programme Design for Automatic Digital Computing 
cine (Mathemancal Laboratory of the University of Cambridge), 
922 
Summer School in Theoretical Chemistry (University of Oxford), 562 
Summer School on Welding (British Welding Research Association), 922 
Sumner, Dr W. L. = Murrps, Measles and Mosaics, review, 1007 
Essays on Science, review, 1097 
Sun . Daily Maps of the (F. A. Wayman), 518 
Sun and its Influence (Dr. M. A. Ellison), review by Dr. A. Hunter, 1008 
Sunderland, Dr. N. . Leaf Growth, 1114 
Sunnanas, Klaus : Elected resident of the Permanent Commission of the 
International Eisheries Convention, 920 
Sunspot and Geomagneticstorm Data derived from Greenwich Observa- 
tions, 1874-1954 (compiled under the direction of Sir Harold Spencer 
Jones), review, 499 
Superficial Reactions of Gases on Metals (Annual Meeting of the Société de 
Chimie physique), 623 
Superoxide (Calcium) | Fermation of (Prof. Cyrill Brosset and Nils-Gosta 
Vannerberg), 28 : 
Supersonic Flight : SpringEoard for, review by Prof. L. Rosenhead, 400 
Supplementary Choline and Methionine : Effect of, on the Response of 
Chickens to Folic Add (M. W. McDonald), 343 
Support (Govaramant); of Agricultural Research in Britain, 68 
Support (Government), for Research in Great Britain, 76l 
Suppressed Frame System of Telerecording (C. B. B. Wood, A. V. Lord, 
E. R. Rout and R F. Vigurs), 519° 
Suramin Complexes in An:mal Trypanosomiasis : Prophylactic Activity of 
(Dr. J. Williamson znd Dr. R. S. Desowitz), 1074 
Surface (Earth's) . Heat Convection from the (C. H. B. Priestley), 435 
Surface Membrane inzE. co : A Dielectric Study of the Low-Conductance 
` (Dr Hugo Fricke, Herman P. Schwan, Kam Li and Vernon Bryson), 


Surface Methods as a Means of Testing Metals (with Special Reference to 
Optical Methads) : The Possible Uses of (Non-Destructive Testing 
Group of the Instituze of Physics Symposium on), 564 

Surface Treatment for the [Improvement of Mechanical Properties and 
Protection agamst Corrosion (Sixth International Mechanical Engin- 
eering Congress), 922 

Surface Water Year Book of Great Britain, 1945-53 (Ministry of Housing 
and Local Government * Scottish Office), 75 

Survey of india: Hestorical Records of the (collected and compiled by 
Colonel R. H. Phillimore), Vol, 3, 1815 to 1830, review by Brigadier 
G. F. Heaney, 444 

Survey of Programmes of Social Development : International (Bureau of 
Social Affairs cf the United Nations Secretariat, in co-operation with 
the International Lebour Office, Unesco, the Food and Agriculture 
Organization and the World Health Organization), 421 

Survival Factor in Rats De‘icient in the Animal Protein Factors of Casetn : 
Orotic Actd as a (A. Rabbi, M. Marchetti, R. Viviani and Prof. G. 
Moruzzi), 757 

Sussex : The Archaology of (E. Cecil Curwen), second edition, review by 
Miles Burkitt, 301 d 

Sutcliffe, Dr. J. F. (Dale, J E, and): Inhibition of Salt Absorption in Red 
Beet Root Tissue, [92 z 

Sutcliffe, P, Appointed lecturer in civil engineering at the University of 
Leeds, 1017 

Sutcliffe, Dr. R. C. : Large-Scale Weather Processes, 113 

Sutherland, Prof. G, B. B. Ff. : Appointed director of the National Physical 
Laboratory, 260 , work of, 260 

a Graham * Appointed a member of the Nature Conservancy, 

Sutton, Dr. John * Title of reader 2 geology in the University of London 
conferred on,314 


Ixxviii 


Sutton, Dr. L E. : 
1069 | 

Suzuki, Noboru, and others : Resolution by means of a Micro-organism of 
Racemic Draminosuccinic Acid and Determination of its Configura- 
tion, 280 

Suzula, Sakaru, and others . Resolution by means of a Micro-organism of 
Racemic Diaminosuccinic Acid and Determination of tts Configura- 
tion, 280 

Suzuki, T., and Willis, B. T. M. : Diffraction from Dislocations, 712 

Svennerholm, Prof Lars: Composition. of Gangliosides from Human 
Brain, 524 

Swaby, L. K. A. : Appointed senior agricultural officer, Jamaica, 1207 

Swain, Dr; T. : Chemistry of Oxygenated Heterocyclic Compounds, 1117 

Swain, Dr. T., and Bate-Smith, Dr. E. C. : Vegetable Tannins, 880 

Swain, Dr. T. (Barnett, J. A., and) Splitting of Aesculin by Yeasts, 133 

Swaine, William : Obituary of Sidney G. Starling, 459 

Swallen, J. R. Flora of Guatemala, Part 2, Grasses, 1025 

Swaminathan, M., and others Effect of Vitamin B,; Deficiency on Liver 
Dehydrogenase Activity in Rats, 750 

Swann, C, Kirke : Books in Short Supply, 612 

Swann, Dr. W. F. G.: Honorary Fellowship of the Imperial College of 
Science and Technology conferred on, 733 

Sweating : Seasonal (P. C. B. MacKinnon and Dr. |. L. MacKinnon), 799 

Sweating in Cattle : Adrenergic (G. C. Taneja), 482 

Swellengrebel, E. J. G. . Appointed assistant conservator of foresta British 
Guiana, 831 

Swellengrebel, Prof IN. H. : Obituary of Sir Malcolm Watson, 162 

Swimming of Fishes (Dr. A. G. Lowndes), 194 

Swimming-Pool Reactor at Harwell for the Study of Shielding Problems, 


Collection and Classification of Crystallographic Data, 


777 y 

Sykes, B * Promoted to Deputy Chief Scientific Officer in the Scientific 
Civil Service, 218 ; work of, 218 

Sykes, Dr C. - Awarded the Bessemer Gold Medal for 1956 of the iron and 
Steel Institute, 919 

Sykes, Dr. K. W. . Appointed to the University of London chair of physical 
chemistry in Queen Mary College, 68 ; work of, 68 

Sylviculture in Great Britain : Studies of North-West American Forests in 
relation to (R. F. Wood), 1207 

Symbols for the International Geophysical Year, 559 

Symington, Prof. T. : Elected a Fellow of the Royal Society of Edinburgh, 


Symon, D, E.  Polyembryony in Cassia, 191 , 

Synergists for DDT : Substituted Bénzenesulphonanilides as (M. Neeman, 
A. Modiano, G. G. Mer and R. Cwilich), 800 

Synge, Prof. J. Lò: Relativity, the Special Theory, review by Prof. H S. 
Ruse, 906 

Syntheses : Organic (edited by William S. Johnson), Vol, 34, 1954, review 
by Prof John Read, 301 

Synthesis . Automatic Feedback Control System'(Prof. John G. Truxal), 
review by Prof. A, Tustin, 106 

Synthesis of the Amino-acids of Silk by Bombyx mori Utilization of the 
Carboxyl Carbon of L-Phenylalanine for the (S. Bricteux-Grégoire, 
W. G. Verly and Prof. M Florkin), 1237 

Synthesis of 1 — 8-Diazacyclo-tetradecane : Cyclic Polyamides from Nylon 
6 and 6 6 Polymers— (M. A. Thorold Rogers), 128 

Synthesis of §-Galactosidase in Ophiostoma  multiannulotum and some 
Properties of the Enzyme (Dr B. v. Hofsten), 844 

Synthesis of Long-Chain Fats by Bacteria isolated from Human Feces 
(Dr H. G. Sammons, D. J. Vaughan and A. C. Frazer), 237 

Synthesis of Peptides New Methods for the (Dr J. Kollonitsch, V. Gabor 
and A, Hajós), 84t 4 

Synthesis (Enzymic), and Properties of a Polynucleotide from Adenosine 
Diphosphate (Dr. Roland F Beers, jun ), 790 

Synthests (A New), of Special Relativity, review by Prof H. S. Ruse, 906 

Synthesis (Protein): Reticulocyte Enzymes and (Dr. Drummond Ellis, 
C. Elizabeth Sewell and L G. Skinner), 190 

The Structure of Nucleic Acids and their Role in (Biochemical Society 

Symposium on), 602 

Synthesis and Bleaching of Rhodopsin (Dr George Wald and Paul K. 
Brown), 174 

Synthetic Dyes and Pigments : The Chemistry of (edited by H. A. Lubs), 
review by Dr. S. Coffey, 498 

Synthetic Growth Medium for the Trypanosomid Flagellate Strigomonas 
(Herpetomonas) oncopelti (B A. Newton), 279 

System for Virus Multiplication * Growth of Bovine Amniotic Ectoderm as 
a Cel] Monolayer on Glass and its Use as a (T. W. F. Pay), 752 

System (New), of Electrification for British Railways (G. H. Platt), 867 

Szabó, Gy., and others . Free Amino-Acid Content of the Lymph, 1133 

Szent-Gyorgyt, A. : Elected a Member of the National Academy of Sciences, 
Washington, 926 3 

Szepesi, Z. . Semiconductors, 833 


T ABELING, R W., and Fassel, V. A. . Spectroscopy, 737 

Tables Numerical, for Nuclear Physics (Charles Noèl Martin), review by 
J. S. Story, 57 

Tabor, Dr. H. : Use of Solar Energy, lil 

Tachinid Larva : Site of Hibernation of a, within its Host (Prof. J. de Wilde 

iy and P. H. van Doesburg), 1087 

Tagesrhythmik Explanation of Photoperiodism * 
(Dr. M Holdsworth), 845 

Taha, Dr. E, D. M., and Sharabash, M. Mokhtar 
Mould Fungi, 622 

Tail in Mouse Embryos :.A Ventral Ectodermal Ridge of the (Prof. Hans 
Gruneberg), 787 

Tainsh, H. R.: Awarded a moiety of the Lyell Fund for 1956 of the Geo- 
logical Society of London, 165 

Tales in Poetry © Polynesian, review by M. C. Burkitt, 1100 

‘Talking about Communication, review by Prof. G. Patrick Meredith, 446 

‘Tamas, Prof. L. : University Educatiap in Hungary, [072 

Tana (rake) Soe * Into the Blue, the (Lionel Ferguson), review by 

. W. Steel, " 


Leaf Movements and the 


Utilization of Xanthin by 


INDEX 


Taneja, G. C. : Adrenergic Sweating in Cattle, 482 

Tanganyika ; Rain-making in, 1204 

Tanganyika (Lac) : Exploration Hydrobiologique du, 1946-47 (Institut Royal 
des Sciences naturelle de Belgique, Résultats scientifiques, Vol. 4, 
Fasc. 2), 1025 

Tanganyika (Lake) : Phycoplankton of (Dr. Kathleen M. Drew), 520 

Tanner, Dr. J. M. : Growth at Adolescence, review by Dr. J. S. Weiner, 860 

Tannins : Vegetable (Society of Leather Trades' Chemists Symposium 
on), 215, 562, 879 

Tape (Red) : A History of—an Account of the Origin and Development of 
the Civil Service (Sir John Craig), review by R. B., 154 

Tardi, Prof. P. : Elected a member of the Geography and Navigation Sections 
of the Paris Academy of Sciences, 918 

Tarrant, L. H. : European Association of Exploration Geophysicists—Meet- 
ing in London, 120 

atr, Ds H. (Grodsky, Dr. G , and) : Paper Chromatography of Insulin, 


Taseer, Abdul Latif, and others : Emission of Photo Radiations by the Impact 
of Positive lons of Helium on Nickel, 1226 
Task : Teacher, Pupil and (edited by O. A. Oeser), review, 250 
Tata, Dr. J. R.: Awarded a Junior Bert Memorial Fellowship for Medical 
Research, 966 
Tata (Sir Dorab) Gold Medal of the Zoological Society of India awarded to 
Dr. M. L Roonwal, 167 
Tata Memorial Fund . Grants, Scholarships or Fellowships, for Research on 
Diseases of the Blood, with special reference to Leukaemia, 415, 1208 
Taurobilirubin (Di- and Mono-), similar to a Directly. Reacting Form of 
Bilirubin in Serum (Dr. M. Jirsa, B. Večerek and M. Ledvina), 895 
Taxonomy (Plant) : Immunological Methods in (P. G H. Gell, S. T. C. 
Wright and Dr. J. G. Hawkes), 573 
An Introduction to (George H. M Lawrence), review by Prof. T G. 
Tutin, 546 
North-American, review by Prof. T. G. Tutin, 546 , 
Taxonomy and Origins of Cultivated Bananas (N. W. Simmonds and K. 
Shepherd), 1111 
Tayeau, F. Chemistry of Oxygenated Heterocyclic Compounds, 1117 
Taylor, B. W. (Magarvey, R. H., and) : Shattering of Large Drops, 745 
Taylor, D: A., and others : The ‘Seebeck Effect’ in a Purely lonic System, 
68 
Taylor, Dr. F. Sherwood : An lllustrated History of Science, review by 
Dr. F. J: North, 107 
Obituary by Dr. Douglas McKie, 774 , 
Taylor, Sir Geoffrey : Elected a foreign member of the Royal Academy of 
Sciences in Sweden, 70 
Taylor (George) of Australia Gold Medal of the Royal Aeronautical Society 
awarded to R. H. Woodall, 919 
Taylor, Dr. Joan : Infections tn Laboratory Animals, 1198 
Taylor, J. G. : Awarded a Commonwealth Fund General Fellowship, 736 
Taylor, N. H * The Role of Soil Science in New Zealand Problems (Presi- 
dential Address to Section M, of the eighth New Zealand Science 
- Congress), 608 2 
Taylor, N. H. Digital Computer Techniques, 1070 
Taylor, Dr. R. M. : Zoonoses in East Africa, 407 
Taylor, Dr. W. H : Mechanism of Phase Transformations in Metals, 419. 
Taylor, Taylor and Hobson, Ltd., Leicester — Seventieth Anniversary of its 
founding, 834 
Teacher, Pupil and Task (edited by O. A Oeser), review, 250 
Teachers . Nature Conservation for, review by Dr. Maurice Ashby, 678 
Teachers (University) © The Training of (S Radcliffey, 217 
Teaching (School) New Methods of, in Australia, review, 250 E 
Teaching of Chemical Principles sn School and University (British. Associa- 
* tion for the Advancement of Science, Sections B (Chemistry) and 
L (Education), Discussion on), 72 
Teaching of Conservation and Resource-Use : Handbook for (prepared by 
the National Conservation Committee of the National Association 
of Biology Teachers in conjunction with the American Nature 
. Association), review by Dr Maurice Ashby, 678 ^ 
Tebb, G., and Thoday, Dr. 1. M : Reversal of Mating Preference by Crossing 
Strains of Drosophila melanogaster, 707 
Technical Assistance Programmes and their Support, 197 B 
Technical Books Recent Scientific and, Supp. vin, January 28 ; Supp. viii, 
February 25 ; Supp vi, March 31; Supp. vin, April 28 ; Supp. viii, 
May 26; Supp. vin, June 30 
Technical College, Bradford (Department of Chemistry and Dyeing), and 
others : Symposium and Exhibition on Radiochemistry, 167 
Technical College Libraries in Greac Britain, 509 
Technical Colleges : Awards for Advanced Courses at, 607 
Technical Co operation Scheme of the Colombo Plan . Keport for 1954-55, 
197, 513 
Technical Education, its Aims, Organisation and Future Development 
(Dr P. F.R Venables), review by Hugh A. Warren, 296 
Technical Education : Developments in, review by Hugh A. Warren, 296 
Technica! Education—Shortage of Scientists, Technologists and Technicians 
{John Wellens), 967 
Technical Education in Britain, 461, 591, 651 
Technical Education in Great Britain (Dr H. V. Lowry), 970 
Technical Education (Higher), in Britain, 903 k 
Technical Information Services in Europe (European Productivity Agency 
of the Organization for European Economic Co-operation Report 
on), 695 
Technical Man-power : The Balance of Technological and, 675 
Technical Societies of the United States and Canada. Scientific and 
(National Academy of Sctences—National Research Council), sixth 
edition, review, 549 ` 
Technical Students * Frederick D. Edwards Trust for Financial Help for, 
1204 
Technical and Economic Developments : World Energy Resources in the 
Light of Recent (Fifth World Power Conference), 692 
Technicians . Laboratory (Report of a Sub-Committee' of the Science 
Masters’ Association), 270 
Technical Education—Shortage of Scientists, Technologists and (John 
Wellens), 967 
Technicians. (Animal) : 
Bureau), 1198 


Ninth Annual Congress of (Laboratory Animals 


INDEX - 


Technique of Photography : Science and (Scientific and Technical Group 
of the Royal Photographic Society Conference on), 736 - 

Technique for Recording Muscle Contractions in an Insect on a Kymograph 
(Dr. D. Dresden), 835 

Techniques (Coupled), in Tracer Experiments : Electron Microscopy and 
Radioautography as (Dr J. Liquier-Milward), 619 

Techniques {Newer), in Organic Analysis, review by Dr. G. M. Bennett, 


Techniques and Applications of the Electron Microscope (Deparcment of 
Engineering Physics of Cornell University Summer Laboratory 
Course on), i 

Technological Awakening (1. A, Oriel), 873 

Technological Awards, National Council for, 920 

Technological Education (Higher), London and Home Counties Regional 
Aevisory Council for : Booklet on Advanced Courses in Technology, 


Seventh Annual Report, 691 
Technological Humanism, 443 
Technological and Technical Man-power : The Balance of, 675 
Technologists : Future Numbers of University Students—the Desperate 
Need for (Lord Simon of Wythenshawe), 1214 
Technologists in Britain . Statistics of Scientific Workers and, 828 
Supply of Scientists and, 873 
Technologists and Technicians: Technical 
Scientists, (John Weltens), 967 ; 
Technology : Advanced Courses in (London and Home Counties Regional 
Advisory Council for Higher Technological Education, Booklet on), 364 
Courses and Awards in, 92 
Science and, in Defence, 635 i 
Technology as a Branch of Education (Prof. C. W. Dannatt), 1015 
Technology of Sound, review by Dr. H. D. Parbrook, 4 
Technology in Western Germany : A Brief Review of Science and (K. H. 
Lauder), 316 
Technology and Man-power Science, 51 
Technology and the Universities (Prof. J. L. Montrose), 1016 
Technology, College of (Bristol), in collaboration with the Regional Council 
for Further Education for the South West : Course on the Applica- 
e of Radioactive Isotopes in Industry and their Uses as Tracers, 


Technology (afancod) : Colleges of, 1204 
Technology (Chemical) : Encyclopedia of (edited by Raymond E. Kirk and 
Donald F. Othmer), Vol 11, Polyols to Rutin ; Vol. 12, Sabadine to 
Stilbestrol ; Vol, 13, Stilbite to Thermochemistry; Vol. 14, Thermo- 
dynamics to Waterproofing, review by Sir Alfred Egerton, 861 
Teleost Fishes : The Leydig-cell Homologue in certam (Dr. A. J. Marshall 
and B. Lofts), 704 
Telerecording : Suppressed Frame System of (C. B. B. Wood, A. V. Lord, 
E. R. Rout and R. F, Vigurs), 319 
Telescope : A History of the (Dr. Henry C. King), review by Dr. H. E. 
Butler, 955 s 
Television : Colour, review by G, R, Noakes, 497 
Visibility of Noise in (R. D..A. Maurice, M. Gilbert, G. F. Newell and 
J. G. Spencer), 519 
Television (Colour) . An Introduction to (G. G. Gouriet), review by G, R. 
Noakes, 497 
" Television (Colour), in Britam : Future of (Sir lan Jacob), 690 
Television Microscope : The Flying-Spot Monochromatic Ultra-Violet 
. (P. O'B. Montgomery, R. Roberts and W. Bonner), 1172 
Television Transmitting Station at the Crystal Palace, London : New, 689 
Television and Current Affairs : Broadcasting, 101 
Television, Radar and Antennas Elsevier's Dictionary of, in Six Languages 
(compiled and arranged on an English alphabetical base by W. E. 
Clason), review by Dr. R. L. Smith-Rose, 1099 
Temperature : Dependence of the Elastic Properties of Cadmium on (S. V. 
Subrahmanyam), 852 
Dependence of Snowfall on (L. W. Gold and G. P. Williams), 1137 
Influence of, on the Histological Evolution of the Ovotestis of Cepea 
nemoralis L. C. Bouillon), 142 : 
Temperature (Curie) : Changes in Lattice Constant of Cr.O, near the 
(Selma Greenwald), 286 
Temperature Effects in the Paper Partition Chromatography of Sugars 
(Margaret Alcock and J S. Cannell), 327 
Temperature Factors (Anisotropic), in Cubic Crystals (Dame Kathleen 
Lonsdale and Dr. H. Judith Grenville-Wells), 986 
Temperature Inverssons by Twilight Scattering : Detection of Atmospheric 
Dust and (Dr. E. K. Bigg), 77 
Temperature and Vapour Pressure or Dewpoint : Automatic Recording of 
(Dr. U. Berger-Landefeldt), 608 
Temperatures (Arc) : Determination of, using Shock Waves (D. Whittaker 
and Dr. H Edels), 484 
Temperatures (Different) : Varrations in the Amount of Feulgen Stain in 
Nuclet of Plants Grown at (Dr. L. F, LaCour, Dr. E. M. Deeley and 
Dr. J. Chayen), 272 
Temperatures (High), in Science and Industry : Methods, Materials and 
Processes involved in the Uses of (Stanford Research Institute and 
the University of California Symposium on), 693 
Temperatures (Low) : Thermal Conductivity of Solid Argon at (Dr. G. K. 
White and Dr. S. B. Woods), 851 
Temperley, H. N. V. * Research Students in the United States of America, 


Tempest, W., and Parbrook, Dr. H, D. : 
Light Gases, 181 

Temple Press, Ltd. . Farm Mechanization Scholarship (Institution of British 
Agricultural Engineers), 511 

‘Tenderness’ tn the Fleece : Influence of the Adrenal Cortex on Wool 
Growth and its relation to ‘Break’ and (H. R. Lindner and Dr. K. A. 
Ferguson), 188 * 

Tennant, L. D. : Appointed veterinary officer, Uganda, 561 

Teme Serengeh of Liquid Helium {1 (Prof. A. D. Misener and G, R. Hébert), 


Education—Shortage of 


Absorption of Ultrasound in 


Terminal Pigment Spots of the Starfish, Asterras forbesi : Role of the, in 
Light Orrentation (Prof. M. Rockstein), 34 

Termination of Chains in Vinyl Polymerization by Metal Salts (Dr. E. 
Collinson and Prof. F. S. Dainton), 1224 


4 


Ixxix 


Terminological and General .anguoge Review . Title changed to Reading and 
Listening Linguistically, x 

Terminology (Proposed), for Wool Follicles in Sheep (Dr. Margaret H. 
Hardy and A. G. Lyre), 705 E 2 

Terrestrial Origin * Radio Noise of (Report of Commission 4 of the Inter- 
national Scientific Radio Union), 652 

Tertiary Deposits (Australian) : Pollen Grains of the Ephedra Type in (Dr. 
Isabel C. Cookson), «7 - $ . 

Tertiary Times (Early) : Senizaeaceae of the South of England in (Marjorie 
E. J. Chandler), 463 

Tester, S. J. : Scientific Humanism, 1212 , 

Testicular Tissue : Effect o Cadmium Salts on (J. Parfzek and Z. Záhor), 

- 1036; (1. Parizek), 1036 . 

Testing (Materials): Amer-can Methods of, review by K. J. Pascoe, 248 

Testing (Non-Destructive): Physics of some New Aspects of (Non- 
Destructive Group ci the Institute of Physics Summer Meeting on), 
113 


Testing (Non-Destructive), of Materials and Structures 7 Proceedings of 
of the International 3ymposium on (International Unron of Testing 
and Research Laborctories for Materials and Structures), 468 d 

Testing and Inspection of Engineering Materials (Prof. Harmer E. Davis, 

- Prof George Earl Troxell and Prof. Clement T. Wiskoctl), second 
edition, review by K. J. Pascoe, 248 . 

Testing and Research Laboratories for Materials and Structures, Inter- 
national Union of (RILEM) : Proceedings of the International 
Symposium on Non-Destructive Testing of Materials and Structures, 
468 


Testing Metals (with Specia Reference to Optical Methods) : The Possible 
Uses of Surface Metaods as a Means of (Non-Destructive Testing 
Group of the Institut» of Physics Symposium on), 564 

Testis (Mouse) : Sensitivity of the, to the Mutagenic Action of X-Rays 
(Dr. C. Auerbach ard Dr. B. M. Sltzynski), 376, 934; (Dr. A. J. 
Bateman), 934 

Tetracyclines : Avidity of tke, for the Cations of Metals (Prof. Adrien Albert 
and C. W. Rees), 433 . 

Tetramethy! (Lead) : Abso-ption Spectra arising from the Photolysis of 
(Dr. C. L. Cook and .. G. Clouston), 1178 

Tevis, jun., Lloyd: Additonal Records of Haplosporangium parvum in 
Mammals in Britain, 437 y ; i 

Texas: Ecological Analysis of the Interbreeding of Crested Titmice in 
(Keith L. Dixon), 128 

Textile Industry : Rheological Research in the (British Society of Rheology 
Symposium on), 877, 

Textile Information—Uses and Needs (Textile Group of Aslib and the 
Textile Institute Corderence on), 119 F 

Textile Institute . Forty-firs: Annual Conference (New Yarns and Fabrics), 
693 


Warner Memorial Medel awarded to Dr. J. M, Preston, 1113 

Textile Institute (Manchest2r and District Section) : Discussion on the 
Properties and Distrbution of Raw Cotton, 73 

Textile Institute (Textile Group of Aslib and the): Conference on Textile 
Information—Uses ard Needs, 119 

Thackwell, E. J.: Awarded the W. H. A. Robertson Medal (1955) of the 
institute of Merals, i3 

Thaler, George j., and Brown, Robert G. : 
review by R. Neumana, 766 Mn 

Theorem {A New), in Electrastatics and its Application to Calculable Stand- 
ards of Capacitance (A. M. Thompson and Dr. D. G. Lampard), 888 

Theoretical Chemistry : Summer School in (University of Oxford), 562 

Theoretical Mechanics : introduction to (Prof. Robert A. Becker), review, 
35 


Servomechanism Analysis, 


2 
Theoretical Physics : An Intelligent Man's Guide to, review by Prof. R. W. 
Ditchburn, 15] 

Proceedings of the International Conference on, Kyoto and Tokyo, 
September 1953 (organized by the Science Council of Japan, with the 
collaboration of Kyoto University and the Physical Society of Japan), 
review, 1053 . 

Symposium at St. Andrews (Prof. J. F. Allen), 268 

Theoretical Physics in the Australian National University, [16 

Theoretical Statistics, review by Prof. M. G. Kendall, 813 

Theoretical and Applied Mechanics, International Union of, and Inter- 
national Astronomical Union: |. A. U. Symposium Series, No. 2, 
Gas Dynamics of Cos-nic Clouds—a Symposium held at Cambridge, 
July 6-11, 1953 (edited by H. C, van de Hulst and J, M. Burgers), 
review by Dr. F. D. Kahn, 352 ? 

Theory of Numbers: An ntroduction to the (G. H. Hardy and E. M. 
Wright), third edition, review, 301 

Theory of Ordinary Differeatial Equations (Prof. Earl A. Coddington and 
Prof. Norman Lavinson), review, 722 

Theory of Science: Kant'; Metaphysics and (Prof. Gottfried Martin), 
translated from the Serman by P. G. Lucas, review by Prof. L. J. 
Russell, 152 f 

Theory of Stereoscopic Transmission and its Application to the Motion 
Picture (Raymond and Nigel Spottiswoode), review by Prof. W. D. 
Wright, 202 d 

Theory (Combustion) * Hec: and Mass Transfer in, review by F. D. Robin- 
son, 

Theory (Electronic), of Valeacy : An Introduction to the (Dr. J, C. Speak- 
man), third edition, ceview by G. Fowles, 909 

Theory (Interruption), of Line Broadening : Phenomenological Considera- 
tions of the (Dr. Robert G. Breene, jun.), 922. , 

Theory (Plastic), of Structures (Symposium at the University of Cambridge), 
1208 


Theory (Quantum) : Variatipnal Principles in Dynamics and (Dr. Wolfgang 
Yourgrau and Stanley Madelstam), review, 1053 = 

Theory and Practice of Aericl Photogrammetry (French National School for 
Geographical Saencer Course on), 831 

Therapeutic Trials : Sratistcs of (Dr. G. Herdan), review by Prof. J. H. 
Gaddum, 1007 5 7 

Therkelsen, Dr. A. J. = Awzrded a Scholarship by the Lady Tata Memorial 
Fund, for research on leukemia and allied diseases, 1208 

Thermal Conductivity of Sod (John wyebe), 989 

Therma! Conductivity of Salid Argo at Low Temperatures (Dr. G. K. 
White and Dr. S. B. Woods), 851 


Ixxx 


Thermal Convection Patterns : Influence of a Magnetic Field on (W. C. 
Levengood), 631, erratum, 779 

Thermal Diffusion : Separation of Hydrocarbon Isomers by (Dr. C. J. 
Danby, J. D Lambert and C. M. Mitchell), 1225 

Thermal History of che Earth (Prof J. A Jacobs and D. W. Allan), 155 

rer Copstanes of Semi-conductors (Sir K. S. Krishnan and Dr. S. C. 
ain), g 

Thermronic Valves, 1904-1954, the First Fifty Years (Institution of Electrical 
Engineers), review by R. L SR., 499 

Thermodynamic Aspects of the Action of Phosphohexose:somerase (F. 
Bruns and S Okada), 87 

Thermodynamic Interpretation of. the Eotvos Constant (Prof. Santi R 
Palit), 1180 

Thermodynamics * General, review by R. W. Haywood, 1006 

Thermodynamics from the Classic and Generalized Standpoints (Dr. Joseph 
Louis Finck), review by R. W. Haywood, 1006 

Thermodynamics for Chemists and Chemical Engineers, review, 1145 

Thermodynamics and Physics of Matter (edited by Frederick D. Rossini), 
review by Prof. L. Rosenhead, 400 

Thermometers : Soil (Z. S. Garvitch and M C Probine), 1245 

Thermonuclear Energy : Controlled (United Kingdom Atomic Energy 
Authority Symposium on), 1016 

Thermoremanent Magnetism * Production of Self-Reversal of, by Heat 
siment of Ferromagnetic Minerals (Prof. T, Nagata and S. Uyeda), 


. . 

Thewlis, Dr. J. : The Possible Uses of Surface Methods as a Means of Testing 
Metals (with Special Reference to Optical Methods), 564 

Thickness of Ice Shelves: Determination of the, by Seismic Shooting 
Methods (G. de Q. Robin), 584 

Thickness of Thin Films Measurement of the, by Multiple-Beam Inter- 
ference (C. Weaver and P. Benjamin), 1030 

Thin Films * Measurement of the Thickness of, by Multiple-Beam Inter- 
ference (C Weaver and P. Benjamin), 1030 

Thin Solid Films Optical Properties of (Dr. O. S. Heavens), review, 550 

Thioctic Acid : Chemistry, Biochemistry and Pharmacology of (Symposium 
at the University of Naples), 75 

Thiophene Rings : Compounds with Condensed (Howard B. Hartough and 
S L, Meisel), review, 403 . 

Thiophosphoric Esters : Metal-catalysed Hydrolysis of (Prof. J. A. A. Kete- 
laar, H. R. Gersmann and Miss M M. Beck), 392 

Thiourea . Irradiation of—Effect of Dose-rate upon the Chain Reaction 
(Dr. W. M Dale), 531 

Thoday, Dr J. M (Lilly, Lorna J., and) : 
Vicia faba, 338 

Thoday, Dr. J M. (Tebb, G., and) . Reversal of Mating Preference by Cross- 
ing Strains of Drosophila melanogaster, 707 

Thomas, Brinley : The Positive Contribution by Immigrants, 1164 

Thomas, G. Mechanism of Phase Transformations in Metals, 419 

Thomas, H. : Awarded a research grant by the Leverhulme Trustees, 918 

Thomas, Dr H. Hamshaw > Farming History in Great Britain. (Life and 
Writings of Richard Bradley), 171 

Elected president for 1956-57 of the Linnean Society of London, 1014 

Thomas, P. Appointed cocoa soil survey officer, Gold Coast, 56! 

Thompson, A. M., and Lampard, Dr. D. G.: A New Theorem in Electro- 
Se and its Application to Calculable Standards of Capacitance, 

Thompson, Prof. F C.. Chemical Composition of Parthian Coins, 23 

Welding of Aluminium and tts Alloys, 568 

Thompson, Dr. H. W. : Infra-Red Spectroscopy and Chemical Industry, 915 

Thompson, J. B., and Rees, H.: Selection for Heterozygotes during 
Inbreeding, 385 

Thompson, Dr. N.- Specialization in the Sixth Forms of Grammar Schools, 


Thompson, Dr. W. B. : 
the Scientific Civil Service, 220 ; work of, 220 
Thompson Medal of-the National Academy ‘of Sciences, Washington, 
awarded to Prof. Alfred S. Romer, 924 
Thomson, A. D. * Heat Treatment and Tissue Culture as a means of Freeing 
Potatoes from Virus Y, 709 
Thomson, Dr David L. : Re-appointed a member of the National Research 
Council of Canada, 830 
Thomson, Sir George The Foreseeable Future, review by R. Brightman, 3 
Thomson, Dr J.. Appointed director of the British Scientific Instrument 
Research Association, 827 ; work of, 827 
Electronics, review by C. R. Stoner, 1192. 
Thomson, Sir Landsborough : Birds of Eastern and North-Eastern Africa, 
review, 203 
The Birds of the British Isles, review, 404 
Thonemann, Dr P C.: Production and Utilization of Electromagnetically 
Enriched Isotopes, 157 . 
Promoted to Deputy Chief Scientific Officer in the Scientific Civil 
Service, 218 , work of, 218 
Thorell, Prof. B. . Awarded a grant from the Lady Tata Memorial Fund, for 
research on leukemia and allied diseases, 1208 
Thornton, R. H. * Rhizoctonia in Natural Grassland Soils, 230 
Nutritional Aspects of Mortierella hygrophila Linn., 662 
Thornton, R. H., and others * Mycelial Aggregation of Sand Soil under 
Pinus radiata, 231 
Thorpe, Dr. W. H * Learning in Man and Animals, 1147 
, Thought : The Laws of (by George Boole) Celebration of the Centenary 
of (Proceedings of the Royal Irish Academy, Vol. 57, Section A, 
No. 6), 554 
Thought (Contemporary) Psycho-Analysis and (British Psycho-Analytical 
Society's Lectures to commemorate the centenary of the birth of 
Sigmund Freud), 363 
Thurso, Scotland . An Unusually Radioactive Fossil Fish from (S. H U. 
Bowie and D Atkin), 487 S 
Thyro-parathyroidectomy . Influence of, on the Hamatological Changes 
induced by Cortisone in the Rat (M. P. Brog: and Q. Maggiore), 138 
Thyroid Activity . Effect of Sialoadenectomy on (Dr. Arthur W. Wase and 
Yu Sheng Louise Feng), 624 
Thyroid and Thyrotrophic Hormonesgn the Blood of Rats at various Stages 
of the CEstrous Cycle : Levels of (Dr. Fouad A. Soliman and Helmy 
M. Badawi), 235 


Effects of Cyanide on the Roots of 


Promoted to Senior Principal Scientific Officer in ^ 


7 INDEX 


lH 


Thyrotrophic Hormones in the Blood of Rats at various Stages of the 
Cstrous Cycle Levels of Thyroid and (Dr. Fouad A. Soliman and 
R Helmy M. Badawı), 235 
Thyroxine * Destruction of, by Electrolytic Desalting (Dr. J. B. Jepson and 
Dr. I. Smith), 84 
Tillotson, Ernest * Seismology, review, 57 
Obituary of Dr. Ernst Wanner, 558 
European Seismological Commission—Meetings in Vienna, 1021 
Timbers (Malayan) : Manual of (H. E. Desch), review, 1008 
Time : The Arrow of (Prof. K R. Popper), 538 
Atomic and Astronomical (Dr. L. Essen and J. V. L. Parry), 744 
The Standard of Length and the Standard of (Dr Albert Pérard), 850. 
Time (Our): Academic Freedom m (Prof. Robert M. Maciver), review 
by R. Brightman, 1190 
Time is My Own My—an Irishman at the B.B.C. (John Irwin), 102 
Time of Day : Spawning of the Sardine at a Definite (T. Gamulin and J. . 
Hure), [93 x 
Time-Resolved Spark Spectra: Spectrochemtcal Analysts with (Dr. Á. 
Bardócz and F. Varsányi), 222 
Timmis, G. M > Antimetabolites and Cancer, review, 1007 e 
Timmons, Dr. C. J , and others : Steric Effects in Anionotropic Rearrange- 
ments, 1167 a - 
Tinctortal Arts To-day (J. G. Evans), 1009 , 
Tissue (Adult Mosquito) : Maintenance of, on a Tissue-Culture Medium 
Dr. W. E. Beckel), 534 
Tissue (Connective), and its Changes wich Age (British Society for Research 
in Ageing Conference on), 467 
Tissue (Muscular) Propagation of an Air-transmitted. Shock Wave in 
(Carl-Johan Clemedson, Arne Jonsson and Hjalmar Pettersson), 380 
Tissue (Plant) : Initial Absorption of lons by (Dr. A B. Hope and Dr. R. N. 
Robertson), 43 
Tissue Culture : Heat Treatment and, as a means of Freeing Potatoes from 
Virus Y (A. D. Thomson), 709 
Plant and Animal, review by Prof. R J. Gautheret, 719 : 
Tissue-Culture Medium Maintenance of Adult Mosquito Tissue in a (Dr. 
W. E. Beckel), 534 
Tissue Oxygenation (Peripheral) : Simultaneous Recording of Inspired 
Oxygen Concentration and (Dr. R. H. Kay and Dr. R. V. Coxon), 
45 


Titanium Alloy (Alpha-Beta) : Metallographic Evidence of Mechanical 
Twinning in an (Dr D. N Williams), 436 
Titles of Papers in Review Articles : Quotation of (Dr. Charity Waymouth), 
98 ; (N. W. Pirie), 440 ; (Dr. Kenneth M. Smith), 464 
Titmice (Crested), in Texas . Ecological Analysis of the Interbreeding of 
{Keith L. Dixon), 1213 
Titrations (Antigen-Antibody), in Gels © A New Quantitative Method for 
(Dr. Joseph G. Feinberg), 530 i. 
Tizard, Sir Henry Government Responsibility in Industrial Research, 171 
Tobacco (Maryland Mammoth). A New Unidentified Indole Hormone in 
(A. 1. Vitos, Werner Meudt and R. Bernler), 890 
Tobacco Mosaic Virus : Infectivity of Ribonucleic Acid from (Dr. A. Gierer 
and Prof. G. Schramm), 702 
. Mechanism of Inactivation of, by X-rays (Max A, Lauffer, David Trkula 
and Anne Buzzell), 890 
Reactivation of Partially Degraded (Roger G. Hart), 130 
Reversible, Host-induced, Changes in a Strain of (F. C. Bawden), 302 
Structure of—Rad:al Density Distribution in the Tobacco Mosaic Virus 
Particle (Dr. D. L. D. Caspar), 928 ; Location of the Ribonucleic Acid 
in the Tobacco Mosaic Virus Particle (Dr. Rosalind E. Franklin), 928 
Tobermorite : Crystal Structure of (Dr. H. D Megaw and C, H Kelsey), 390 
Tobolsky, Arthur V., and Mesrobian, Robert B. . Organic Peroxides, review 
by Dr G. M. Bennett, 814 g 
z,-Tocopherol (7-Methyltocol), a New Tocopherol in Rice (J. Green and S. 
Marcinkiewicz), 86 . 
Tocopherol Content of Heart-muscle Preparations (J. Bouman and Prof. 
E. C Slater), 1181] . . 
Todd, Sir Alexander : Recent Advances in the Chemistry of Colouring 
Matters, 647 
The Development of Organic Chamistry since Perkin's Discovery, 1009 
Todd, Sir Alexander, and others : Hydrolysis of Esters of Monoribonucleo- 
tides, [124 
Toennies, Dr. G., and Kolb, J. J, : Separation of Unstable Oxidation Inter- 
mediates of Cysteine, 281 ; 
Toennies, Dr. G. (Stegemann, Dr. H., and) : A Rapid Variable-Temperature 
Micro- or Macro-Dialyser, 440 
Toft, H. B. * Elected to the board of directors of A. Gallenkamp and Co., 
Ltd., [7 
Tolansky, Prof. S. * The Possible Uses of Surface Methods as a Means of 
Testing Metals (with Special Reference to Optical Methods), 564 
An Introduction to Interferometry, review by Prof. H. Lipson, 864 
The Microstructures of Diamond Surfaces, review by Dr. J. W. Mitchell, 
1193 


Tolerant of each others’ Antigens : Attempts at Hybridization of Chickens 
and Turkeys which are (Margaret Ryle and M. Simonsen), 437 

Tombs, Dr N C. : Some Recent Developments in Magnetism, 518 

Tomkeieff, Dr. S. l.: Obituary of Prof P N. Chirvinsky, 259 

Tomkins, F. S , and Fred, M. : Spectroscopy, 737 

Tomiinson, A. J. H , and Parker, M T * Production of Opacity on Serum 
Agar Plates by some Strains of Staphylococcus aureus, 895 

Tomlinson, T. B., and ozhers: Electroluminescence in Disordered Zinc 
Sulphide, 240 HR. 

Tomorrow : Citizens of—a Study of the Influences affecting the Upbringing 
of Young People (King George's Jubilee Trust), 149 

Tonometer : A Simple (Rev. A. M. Jones), 242 

Tootal Broadhurst Lee Co., Ltd. . Gift of £500 a year for two years to the 
Department of Inorganic and Structural Chemistry in the University 
of Leeds, for research on nuclear magnetic resonance, 463 

Tooth Dentine of Macropus : Crystallite Orientation in the (Dr. D. F. G. 
Poole), 485 

Toovey, F^ W.: Appotnted director of the Glasshouse Crops Research 
institute, 212 ; work of, 212 

Topping, Dr. J. : Teaching of Atomic and Nuclear Physics, 780 

Tornudd, Miss Elin : Documentation of Applied Chemistry, 169 

Torto, J. O. : Appointed deputy director of agriculture, Gold Coast, 831 


+ 


Totton, A. K., and Mackie, G. O. : Dimorphism in the Portuguese Man-of- 
War, 290 

Townes, Prof. C. H.: Elected a Member of the National Academy of 
Sciences, Washington, 92 

Townes, Prof. C. H., and Schawlow, A. L. : Microwave Spectroscopy, review 
by Dr. D. M. S Bagguley, 1099 

Townsend lonization Coefficient for Hydrogen: The First (D. J. Rose, 
D. J. De Bitetto and L. H. Fisher), 945 

Toxami2 of Late Pregnancy in Sheep Prevention of (H. B. Parry), 288 

Toxins (Diphtheria) : Tests of Purity of, by Electrophoresis in Starch Gel 
(M. D. Poultk), 982 

Trace Amounts of Cations on Anion Exchange Resins : Adsorption of, by 
the Formation of Insoluble Salts (R. H. James and G. A: Welch), 183 

Tracer Experiments : Electron Microscopy and Radioautography as Coupled 
Techniques in (Dr. J. Liquier-Milward), 619 

Tracor Tochniques : Radioactive, in Brology, review by Dr. E. H. Belcher, 


Tracers : The Applications of Radioactive isotopes in industry and their 
Uses as (College of Technology, Bristol, in collaboration with the 
Regrann! Council for Furthar Education for the South West, Course 
on), ) 

Tracey, M. W. Given an award under the Royal Society and Nuffield 
Foundation Commonwealth Bursartes Scheme, 165 

Trade Unionism : British (Five Studies by P E P), new edition, review, 642. 

Training of University Teachers (S. Radcliffe), 217 

Transfer of Hydrogen from Alcohols to Quinones (Dr. C. F Wells),-483 

Transfer Scholarships (Imperial Chemical Industries, Ltd ), 606 

Transformations (Phase), in Metals : Mechantsm of (Meta! Physics Com- 
mittee of the Institute of Metals Symposium on), 419 

Transistor Audio Amplifiers (Richard F. Shea), review by D. D. Jones, 864 

‘Transistors (Abraham Coblenz and Harry L, Owens), review by J. R. T., 301 

Transition (Reverstble First-Order Phase), in Collagen-Diluent Mixtures : 
Evidence for a (R R. Garrett and Prof. P. J. Flory), 176 

Translators, International Federation of : Publication of Babel, an Inter- 
national Journal of Translation, 313 

Transmission of the Potato Leaf-roll Virus by Aphids (M. F. Day), 967 

Transmission (Stereoscopic) : The Theory of, and tts Application to the 
Motion Picture (Raymond and Nigel Spottiswoode), review by Prof. 
W. D. Wright, 202 . 

16 kc./s. Transmissions from GBR Rugby : Frequency Variations in New 
Zealand of (A. H. Allan, D. D. Crombie and W. A Penton), 178 

Transport of Sea Water Cations across the Ectoderm of Fundulus hetero- 
clitus : Factors influencing the (D. R. Shanklin), 431 

Transport (Active), of Sodium in the Isolated, Short-circuited Frog Skin : 
Oxygen Consumption and (Dr. K. Zerahn), 937 

Transport (Road) : Human Factors in (Ergonomics Research Society Sym- 
posium on), 314 

Transport and Civil Aviation, Minister of : Appointment of a Committee 
of Inquiry into the Inland Waterways in Britain, 312 

Tranter, Dr. T. C. : Crystal Structure of Glycyl-L-Alanine Hydrochloride, 37 

Trask, Dr. Parker D. : The Atlantis Marine Geological Expedition to Peru 
and Chile, 4 

Travelling Fellowships : Mond Nickel, 877 

Traveling Fellowships ın Medicine : Lederle (Medical Research Council), 


Eli Lilly (Medical Research Council), 215 
Rockefeller (Medical Research Council), 215 
Treatment with Lime: A Dietary Defect in Maize developed during 
(P. L. Pelletc and Prof B. S, Platt), 422 
Trechmann, Dr C. T.: Awarded the R H. Worth Prize for 1956 of the 
Geological Soctety of London, 1065 : 
Tredgold, Dr. R. H. : Appointed lecturer in physics at the University of 
Sheffield, 415 
Trees: Some Beautiful Indian (Ethelbert Blatter and Walter Samuel 
Millard), second edition, revised by William T. Stearn, review by 
N. L. Bor, 680 
'"Yaku-sugi', 569 
Trees (Rubber): Stimulation of Yield from (E. D. C. Baptist and P. de 
Jonge), 1073 
Tremor produced by Drugs (Dr. Guy M. Everett), 1238 
Trendall, Prof A. D. : Appointed a member of the Advisory Council of the 
Commonwealth Scientific and Industrial Research Organization, 734 
Trewavas, Dr E. : Obituary of Prof. Léon Bertin, 686 
Trials (Therapeutic) : Statistics of (Dr. G. Herdan), review by Prof. J. H. 
addum, 1007 
Triehobilhartasis:; Nasal—a New Avian Schistosomiasis (Dr. A. Fain), 
Trichophyton mentagrophytes : Separation of Epidermis from Dermis by 
Filtrates of (Dr. C. N. D. Cruickshank and M. D. Trotter), 1085 
Trichosiderin The Pigment, from Human Red Hair (Dr. N. A. Barnicot), 
^ 


Trickett, W, H. - 
Leeds, 1017 
Trihydrate (Alumina) : A New (Robert A. Van Nordstrand, William P. 
__, Hettinger and Carl D. Keith), 713 
Trinity College, Dublin : Reconstructed Iveagh Geological Laboratory to 
be opened by the Earl of lveagh, 736 
, The lveagh Geological Laboratory of (Prof. W. D. Gill), 1056 
Trinuclear Molecules in the Crystal Structure of Bisacetylacetonenickel (I 1) 
(Dr. G. J. Bullen), 537 
Triple and Quadruple Cones in the Retina of the Minnow (Phoxinus laevis) : 
. Occurrence of (Miss A. H. Lyall), 1086 
Tripping, Crossing and Selfing in Lucerne Strains (A. Zaleski), 334 
Tritium-labelled Dihydrostreptomycin : Preparation of (Dr. Torsten 
André), 379 
Trkula, David, and others * Mechanism of Inactivation of Tobacco Mosaic 
Virus by X-rays, 890 - 
Tromba, Felix . Use of Solar Energy, 112 
Tropical Hygiene for Layman (Ross Institute Course on), 922 
Tropical Medicine and Hygiene, Royal Society of : Manson Medal for 1956 
awarded to Brigadier J. A. Sinton, 562 
Tropical Regions (Humid) : Scientific Problems of, 463 
s^ as : International Symposium on the Study of (Unesco), 


Appointed lecturer in statistics at the University of 


INDEX 


Ixxxi 


Tropics (Humid) . Kesearzh on the-—the Unesco Programme (Prof. P. W. 
Richards), 10[D 

Trost, P. A., and others : Cosmic-Ray Increase observed at High Southern ^ 
Latitudes on Eebruzry 23, [956, 1173 

Trotman-Dickenson, A, F : Gas Kinetics, review by Dr. K. E Howlett, 864 

Trotter, Dr. F. M. : Awarded the Murchison Medal for 1956 of the Geo- 
logical Society of Lendon, 165 

Trotter, M. D. (Crutckshaak, Dr. C. N. D., and) : Separation of Epidermis 
from Dermis by Fizrates of Trichophyton mentagrophytes, 1085 

Troxell, Prof George Ea-l, and others: The Testing and Inspection of 

. Engineering Materizis, second edition, review by K. J. Pascoe, 248 

Trueman, Sir Arthur — OEituary by Prof. Leslie R. Moore, 308 

Truter, Dr. E. V. : Appointed lecturer in textile chemistry at the Univer- 
sity of Leeds, 463 

Truxal, Prof. John G. Automatic Feedback Control System Synthesis, 
review by Prof. A. Tustin, 106 

Trypanosoma vivax : Effectzof Antibody on the Respiratory Rate of (Dr. R. S. 
Desowitz), 132- 

Trypanosoma vivax, T. corgolense and T. bruce: : Responses of Domestic 
Animals to Infectioas of (Prof. E. E. Edwards, J M. Judd and F. A. 
Squire), 332 

Trypanosomiasis (Animal): Prophylactic Activity of Suramin. Complexes 
in (Dr. J. Williamscn and Dr. R. S. Desowitz), 1074 

Trypanosomid Flagellate Strigomonas (Herpetomonas) oncopelti . A Syn- 
hetic Growth Med.um for the (B. A. Newton), 279 

Trypsin and Alpha-Chymo:rypsin : Effect of Urea on (Dr. J. leuan Harris), 
4 


~ Tryptic Hfdrolysates of Milk Products: New Amino-Acid —Glycosides 
isolated from (Susumu Adachi), 936 N 
Tsetse Fly and Trypanosomiasis Research Committee : Report for 1954-55, 
Tsien, H. S. : Engineering Cybernetics, review by Dr. Colin Cherry, 351 
Tsujikawa, |. : Low-Temperature Crystallography, 1069 ‘ 
Tubal Mouse Ova . Culture of (W. K. Whitten), 96 , 
Tuber-bearing Species of Slanum (J. G. Hawkes), 927 
Tubercle Bacillus Residues: Experimental Allergic Encephalomyelitis 
produced by (J. Cover and Dr. R. Consden), 749 . 
Tuberculosis : Dorathy Temple Cross Research Fellowships in (Medical 
Research Council), 215 
Experimental—-Bacillus and Host, with an Addendum on Leprosy 
{edited by G E. "V, Wolstenholme and Margaret P. Cameron), 
review by Dr. Derek Hobson, 448 
Tuberculosis and Leprosy — Research on, review by Dr. Derek Hobson, 448 
Tubes (Branched). Flow of Viscous Liquids in, with reference to the 
Hepatic Portal Veir (Dr. C. H. Barnett and Dr. W. Cochrane), 740 
Tuck, D. G : Bombardment of Glass by Alpha-Particles, 434 
Tuffery, A. A. : Infectionsin Laboratory Animals, 1198 
Tumour Cells (Normal and Homologous): Differences between the 
Electrical Charge carried by (Dr. E. J. Ambrose, A. M. James and 
J. H. B. Lowick), 576 
Tumour Growth-inhibitorz Alkyl Sulphonates (Prof. A. Haddow and Dr. 
W. C. J. Ross}, 995 ; : 
Tumours (Mouse Ascites’: Nucleic Acid Content and Distribution of 
Chromosome Numer in Original and Sublines of Two (Dr. John 
S. Colter, Harris H. Bird, Hilary Koprowski and Hilda B. Ritter), 


993 
Tunbridge, Prof. R. E. : Connective Tissue and its Changes with Age, 467 
Tungsten : Adsorption Spectrum of Nitrogen on (Dr. Gert Ehrlich and 
Dr. T. W. Hickmotz), 1045. . ; 
Tungsten (Chromium, Vanadium and) © Determination of, by Activation 
Analysis using Low:Level Neutron Sources (Prof. M. Huaringa), 85 
Turbidimetric and Nephalometric Methods: Colorimetric Methads of 
Analysts, including some (Dr. Foster Dee Snell and Dr. Cornelia 
T. Snell), Vol. 3, Orzanic (1) ; Vol. 4, Organic (2), review by J. King, 
01 


2 
Turbulence in the Atmosphere (Royal Meteorological Society Symposium 


on), 
Turbulence above the Ozcne Layer (Alan E, Slater), 1207 
Turkeys : Attempts at Hybridization of Chickens and, which are Tolerant 
of each other's Antgens (Margaret Ryle and M. Simonsen), 437 
A Virus in Chronic Respiratory Disease of (J. A Fahey), 90 
Turnbull, D. : Mechanism-of Phase Transformations in Metals, 419 
Turner, Dr. A.J. : Retirement as director of research of the Linen Industry 
Research Asscziatica, 460 ; work of, 460 
Turner, Dr. A. N. (King. F, and) : Given a Capper Pass Award by the 
Institution of Mining and Metallurgy and the Institute of Metals, 68 
Turner, A. W. (Crane, C W., and) : Amino-Acid Patterns of Urine and 
Blood Plasma in a Cystinuric Labrador Dog, 237 
Turner, Prof. F. J. : Elected a Member of the National Academy of Sciences, 
Washington, 226 
Turner, Prof. J. S. * Cloua Physics, 320 
Appointed a member-of the Advisory Council of the Commonwealth 
Scientific and Induszrial Research Organization, 734 
Turner, Prof. J. S, and otkers : Phosphorylation as a Possible Factor in the 
Pasteur Effect in Plznts, 333 
Turnips : A Virus Latent -n (J, P. MacKinnon), 1157 
Turvey, Dr. J R.: Preparing Enzymes, review, 810 
Tustin, Prof. A. : Automazic Feedback Control, review, 106 
Tutin, Prof. T. G. : North-American Plant Taxonomy, review, 546 
Progress in the Study of the British Flora, 1162 
Twilight Scattering : Detection. of Atmospheric Dust and Temperature 
Inversions by (Dr. E. K. Bigg), 77 
Twinning (Mechanical), in an Alpha-Beta Titanium Alloy : Metallographic 
Evidence of (Dr. D..N. Williams), 436 A 
Twiss, R. Q (Brown, R. Hanbury, and) : Correlation between Photons in 
Two Coherent Beams of Light, 
Two Fars of Corn, Two Blades of Grass (D. H. Killeffer), review by Dr. R. E. 
Slade, 298 
200 Miles Up, the Conquest of the Upper Air (J. Gordon Vaeth), second 
edition, review by GR Noakes, : 
Two-Dimensional Electroghoresis of Serum Proteins (Dr. O. Smithies and 
M. D. Poulik), 1035 
Two-Dimensional Zane Electrophoresis applied to Mucoproteins in Serum 
and Urine: A Mocified Method of (R. L. Markham), 125 


z 


Ixxxit 


[I 


Two-sided Laplace Integral : Operational Calculus based on the (Dr. 
Balth van der Pol and Dr. H. Bremmer), second edition, review by 

T dA Mes Tomson, 954 

womey, Dr. S., and others : Measurements of Natural Freezi 
, at High Altitudes, 82 n ing Nuclei 
Tye,,W. : Awarded the Branch Prize of the Royal Aeronautical Society, 919 
Tyler, Prof. Cyril : Farming History in Great Britain (Historical Develop- 
ment of Feeding Standards for Livestock), 171 
Tymms, Pamela (Flewett, T. H., and) - Use of Gold Sols as an Aid to Focusing 
in High-Resolution Electron Microscopy, 98 
Tympanal Organs (Lepidopterous): Electrical 
* (Dr. P, T. Haskell and P. Belton), 139 
Type(A New), of Electron Multiplier : The Gas-Multiplier (C. H. Vincent), 
391, erratum, 415 
Type Specimens of Microlepidoptera in the British Museum (Natural 
History) described by Edward Meyrick: Catalogue of the (J. F. 
Gates Clarke), review by Dr. G. C. Varley, 1005 

Tyrosine: Conversion of Phenylalanine into, in the Silkworm Larva 

_ (Bombyx mori), (T. Fukuda), 429 
Tyrosine Metabolism : A Requirement for Catalase in—the Oxidation of 


Responses of certain 


b-Hydroxyphenylpyruvic Acid to Homogentisic Acid (Dr. Bert N. | 


La Du and Vincent G. Zannoni), 574 
Tyrrell, H.J V., and others: the ‘Seebeck Effect’ in a Purely lonic System, 668 
Tyte, Dr. L. C. : Mining Research Establishment, Isleworth, of the National 


Coal Board, 958 
. 


U sse ope, Prof. A.R * Crystallography and the Phase Rule, 123 
The Place of Science and the Humanities in Education, 960 
Udder (Cow's) : A Radiographic Method for the Study of the Function of 
the (Dr. J. Bilek and Dr. M. Janovsky), 582 
Uffen, R.J., : Melting, Diffusion and related topics, 23 
1 Ulisse : Offer of the Cortina-Ulisse European Prize for 1956, 119 
Ultrasonic Relaxation in Unsaturated Aldehydes (M. S. de Groot and John 
ul A samb), yal 
trasonic Studies Viscosity of Liquids and (Prof. A. K. D , B. C. Ra 
and H. K. Rout), 127. " vee MEM 
Ultrasound in Engineering and Science Sonics —Techniques for the Use of 
Sound and (Theodor F. Hueter and Prof. Richard H. Bolt), review 
Üi by pr: H D: Parbrook, 4 
trasound in Light Gases : Absorption of (W. Te . H. D. 
Parbrook), 181 Part Temper rU 
Ulera-Violet Absorption of Oxygen in Organic Solvents (Allan U. Munck 
and Dr. Jesse F. Scott), 587 i 
Ultra-Violet Bands (The Near), of paro-Dichlorobenzene (Prof. R. K. 
Asund: and B. D. Joshi), 36 
Ulera-Violet Television Microscope: The Flymg-Spot Monochromatic 
(P. O'B. Montgomery, F. Roberts and W. Bonner), 1172 
Undergraduate Course in Nuclear Engineering (University of Glasgow), 508 
Underwater Hydrodynamic Research Laboratories * New (F. S, Burt), 108 
Undersea Warfare : A Survey Report on Human Factors in (prepared by 
the Panel on Psychology and Phystology of the United States National 
Research Council Committee on Undersea Warfare), review by Str 
he oe ee Hos Ü 
: Research on the Humid Tropics—t' nesc A 
P. W Richards), 1010 P he Unesco Programme (Prof, 
Appointment of Raymund L. Zwemer as head of the Division of Inter- 
national Co-operation for Scientific Research in the Natural Science 
Department, 263 s 
International Symposium on the Study of Tropical Vegetation, 463 
Symposium on the Positive Contribution by Immigrants (prepared by 
the International Sociological Assoctation and the International 
Economic Association), [164 


Unesco and its Programme, No 11, 397 
S nese and ornare : International Survey of Programmes of Social Develop« 


Unesco Centre for Scientific Co-operation : Second General Catalogue of 
Ü Latin America Mycological Collections, 921 
nesco Institute of Education, Hamburg : Publication of the Internatronal- 
Review of Education, 372 
Ungley, Dr. C. C. : Diet and Anamia, 879 
Unidentified Amino-sugar present in Cell Walls and ‘Spores of various 
TR Bacteria (R. E. Strange and F. A. Dark), 186 
nidentified (A New), Indole Hormone tn Maryland Mammoth Tobacco 
| (A. J. Vlitos, Werner Meudt and R. Beimler), 890 
Union University (Albany Medical College of), U.S A. © Grant of 500,000 
dollars from the Commonwealth Fund, New York, for medical 
_ education, 1064 
United Kingdom in Ottawa, High Commisstoner for the : Appointment of 
G. H. C. Amos as agricultural and food adviser to the, 736 
United Kingdom Atomic Energy Authority : Staffing the, 16 
Two new Research Reactors, [65 
To withdraw from the Wairakei Heavy-Water Scheme, 213 
Opening of the Calder Hall Power Station, 1016 
Symposium on Controlled Thermonuclear Energy, 1016 
United Kingdom Atomic Energy Authority and its Functions (Sir John 
. Cockcroft), 204 
United Kingdom Power Development : The Place of Nuclear Energy in 
(V. A. Pask and J. C. Duckworth), 204 
United. Kingdom and Colonial Territories Fifth Annual Report (1949- 
1954) of the Fulbright Program in the, 566 
United Nations: Proceedings of the International Conference on the 
Peaceful Uses of Acomic Energy, held in Geneva, 1955, Vol. 2, Physics, 
Research Reactors; Vol. 3, Power Reactors; Vol. 14, General ~ 
Aspects of the Use of Radioactive Isotopes, Dosimetry, 1102 
. Yearbook of the, 1954, review, 1053 
United Nations Food and Agriculture Organization : Appointment of 
Joseph L. Orr to be the FAO liaison officer at the United Nations 
Headquarters, 70 
Appointment of Harold L. Vogel as representative of the Director- 
General in North America, 70 
Appointment of Adolfo Alarcón as@regional officer for Mexico, Central 
America and the Caribbean, 70 ; 


INDEX `. 


United Nations Food and Agriculture Organization, and others: Inter- 
national Survey of Programmes of Social Developmant, 421 
United Nations Secretariat (Bureau of Social Affairs), and others : Inter- 
national Survey of Programmes of Social Development, 421 
United States" The Development of Academic Freedom in the (Prof. 
Richard Hofstadter and Walter P. Metzger), review by R. Brightman, 
I 
Electrical Supply Systems in the, review by G. H Platt, 297 
Food Problems in the, review by Sir Iohn Russell, 349 
Grants for Medical Education in the (Commonwealth Fund, New York), 
1064 $ ` 
High-Energy Particle Accelerators in the, 470 
Higher Education in the, 1158 
Fourth National Clay Conference in the (Dr. D. M. C. MacEwan), 368 
Optics Meetings in the, 263 
Red Fox in the, 1073 
Research Reactors in the, review by Sir John Cockcroft, 593 
Science in the, during 1954, 76 
Wild-Life Refuges in the, review by E. M. Nicholson, 765 
Maid Saree of America : Research Students in the (H. N. V. Temperley), 
55 


United States Atomic Energy Commission : Symposium on Genetic Recom- 
bination, given at the Research Conference for Biology and Medicine 
at Oak Ridge, Tennessee, Apri! 1954, review by Prof. G. W. Beadle, 
595 £ 

United States Atomic Energy Commission (prepared by the): Research 
Reactors, review by Sir John Cockcroft, 593 

Neutron Cross-Sections, review by Dr. P. A. Egelstaff, 812 

United States Educational Commission in the United Kingdom > Fifth 
Annual Report of the Fulbright Program in the United Kingdom 
and Colonial Territories (1949-1954), 566 

United States Geological Survey: Professional Paper No. 260, Natural 
History of Coral Atolls, 607 EE 

Bulletin 99, Annotated Bibliography of the Bauxite Deposits of the 
World (Elizabeth C. Fischer), 656 - 

United States National Committee for the Development of Scientists and 
Engineers, 734 

United States National Museum : Annual Report for 1955, 921 

United States Office of Naval Research, and others : Symposium on Per- 
specttves in Marine Biology, 70, 1212 

United States and Canada: Scientific and Technical Societies. of the 
(National Academy of Sciences—National Research Council), sixth 
edition, review, 549 : 

United States, Germany und France. New Developments in Industrial 
Leadership in Great Britain, the (edited by Frank A. Heller), 1001 

Universe in the Physics of the Seventeenth and Eighteenth Centuries . 
Evolution of a Scienzific View of the (B. G. Kuznetsov), (in Russian), 
review by Dr. R? Eisenschitz, 1194 

Universities : Technology and the (Prof. J. L. Montrose), 1016 

Universities in Austraha : The Place of, 1071 

Universities of Great Britain and Northern Ireland : Conference on the 
Age-Group Bulge and its Possible Effect on University Policy, 115 

Universities (American) . Freedom in, review by R. Brightman, 1190 _ 

Universities (Australian) : The Place of the Australian University jn the 
Community and Post-Graduate Studtes in the (Australian Vice- 
Chancellors’ Committee Symposium on), 1071 ae 

Universities (British) . Scientific Research in, 1954-55 (Department of 
Scientific and Industrial Research), 828 

Universities (British), through American Eyes, review by Prof. W. H. G. 
Armytage, 1005 : 

Universities (British), in the 1960's : Population of—The Age-Group Bulge 
(Prof. R. G, D Allen), 15 . 

University © The Teaching of Chemical Principles in School and (British 
Association for the Advancement of Science, Sections B (Chemistry) 
and L (Education), Discussion on), 72 k 

University of Adelaide : Retirement of Prof. J A. Prescott from the 
directorship of the Waite Agricultural Research Institute, 689 | 

Appointment of Dr. James Melville as director of the Waite Agricul- 
tural Research Institute, 689 

University of Aix-Marseille * Grant of 25,000 dollars from the Rockefeller 
Foundation, New York, for research at the Institute of Biological 
Chemistry, 976 

University of Birmingham : Huxley Lecture for 1956 (Dr. Harry Godwin, 
The Quaternary History of the British Flora), 215 

Sir Jostah Mason Lectures (Prof. Max Gluckman, Conflict and Cohesion 
in Zululand), 215 

Appointment of J. A. Gascoigne and Miss M. Ramsay as British Rayon 
Research Association Research Fellows in chemistry, 215 

Appointment of Dr. H. Weiss as British Council Research Fellow in 
chemistry, 215 

Appolnement of Nadim A. Ghanem as a Research Fellow in chemistry, 
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Appointment of Prof. E. C. Rollason to the chair of industrial metal- 


lurgy, 605 
Appointment of D. B. Holt as a Research Fellow in physical metallurgy, 
9. 


Appointmene of Dr. G. Hubscher as a Research Fellow in pharmacology, 


3 
Gift from Ciba, Ltd., Basle, of £700 a year for three years for a Ciba 
Research scholarship in the techniques of organic chemistry, 693 
Grant of £900 from the Electrical Research Association to the Depart- 
ment of Electrical Engineering, for the continuation of research work 
on electric discharges in liquids, 693 
Appointment of Dr. N. A. Dudley zs reader in engineering production 
and head of the Department of Engineering Production, 876 
Appointment of T. K. Chaplin as lecturer in civil engineering, 876 
Appomtment of Dr. T. B. Massalski as Jecturer in physical metallurgy, 


Appointment of R. B. Hoole as lecturer in mining, 876 
Appointment of Dr. J, N, Hawthorne as lecturer in pharmacology, 


Appointment of D. W. Wright (of the National Vegetable Research 
Station) as a recognized lecturer attached to the Department of 
Zoology, 876 
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Appointment of Dr. W. G. Keyworth (of the National Vegetable 
Research Station), as a recognized lecturer attached to the Depart- 
ment of Botany, 876 Se 

Summer Course on Oilfield Reservoir Engineering, 1065 

Appointment of.Prof. M. Stacey to the Mason chair of chemistry, 1156 

University of Birmingham (Colonial Office and the). Contract for the 
geological work of the Falkland Islands Dependencies Scientific 
Bureau to be done in the Department of Geology at Birmingham, 
1110 

University of Bristol : Annual Report (1954) of the Agricultural and Horti- 
cultural Research Station (the National Fruit and Cider Institute), 
Long Ashton, 322 * , 

University of Bristol (Colston Research Society and the) * "International 
Symposium on the Neurohypophysis, 561, 1019 

University of Calcutta: Appointment of Dr. J, L. Bhaduri to the Sir Nil 
Ratan Sircar professorship and head of the Department of Zoology, 
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University of California, and others : Symposium on Perspectives in Marine 
Biology, 70, 1212 

University of California (Stanford Research Institute and the) : Symposium 
on Methods, Materials and Processes involved in the Uses of High 
Temperatures in Science and Industry, 693 

University of Cambridge : Summer School in the Mathematical Laboratory 
2 Programme Design for Automatic Digital Computing Machines, 


Gift of two grants of 4,250 dollars eech from the Ford Foundation, to 
assist the work of Prof. M. Fortes and of E. R. Leach, 968 
* Symposium on the Plastic Theory of Structures, 1208 
University of Cape Town : Retirement of Prof, M, R. Drennan from the 
chair of anatomy, 873 
Appointment of Dr. L. H. Walls to the chair of anatomy, 873 
University of Chicago : .Grant of 50,000 dollars from the Rockefeller Founda- 
tion, New York, for its programme of training in statistics for 
scientists, 976 
Grant of 10,500 dollars from the Rockefeller Foundation, New York, 
for research work in experimental ecology, 977 
University of Colorado: Grant of 85,000 dollars from the Rockefeller 
Foundation, New York, for a biophysics research programme, 976 
University of Copenhagen : Grant of 14,000 dollars from the Rockefeller 
Foundation, New York, for research in physiology, 977^ 
University of Dublin: Reconstructed lveagh Geological Laboratory in 
Trinity College to be opened by che Earl of lveagh, 736 
- The lveagh Geological Laboratory, Trinity College (Prof. W. D. 
Gill), 1056 
University of Durham + Endowment of a new chair of marine engineering 
at King's College, Newcastle-upon-Tyne, 212 
Appointment of Dr. S..K, Runcorn as professor of physics in King's 
College, Newcastle-upon-Tyne, 4! 
Appointment of Dr. W. B. Fisher as professor of geography in the Dur- 
ham Division, IHO 
Appointment of Dr. P. L. Robinson to a personal professorship of 
inorganic chemistry in the Newcastle Division, EEIO 
Appointment of Dr. E. G. Richardson to a personal professorship of 
acoustics in the-Newcastle Division, 1110 
Appointment of Dr. J. Weiss to a personal professorship of radiation 
chemistry in the Newcastle Division, 1110 
University of Exeter : Conference on Geological and Geomorphological 
Research in the South-West of England, 166 
Appointment of Dr. G. K. T. Conn as professor of physics, 1062 
University of Florence : Grant of 9,000 dollars from the Rockefeller Founda- 
tion, New York, for research in the Institute of Botany, 977 
University of Glasgow : Undergraduate Course in Nuclear Engineering, 508 
Her element of Prof. I. N. Sneddon to the Simson chair of mathematics, 
University of Hull : Election of Prof, Brynmor Jones as Vice-Chancellor, 116 
Appointment of Dr, Norman B. Chapman to the G. F. Grant chair of 
chemistry, 1203 i 
University of Leeds : Gift of £2,500 from Boots Pure Drug Co., Ltd., to 
the Building Fund of the Chemistry and Physics Extension, 463 
Gift of £500 a year for two years from Tootal Broadhurst Lee Co , Ltd., 
to the Department of Inorganic and Structural Chemistry, for 
research on nuclear magnetic resonance, 463 
Gift of £700 from BP Trading, Ltd., to the Department of Physical 
Chemistry, for research, 463 n 
Gift of £3,500 from the British Coke Research Association to the 
Department of Coal Gas and Fuel Industries, to support research on 
the disposal of effluents, 463 
Appointment of Dr. P. Grosberg as lecturer in textile engineering, 463 
Appointment of Dr. E. V. Truter as lecturer in textile chemistry, 463 
Report to the Worshipful Company of Clothworkers of the City of 
London of the Advisory Committee on the Departments of Textile 
Industries and Colour Chemistry and Dyeing, for the Session 
1953-54, 469 ` 
Appointment of Dr. H. C. Yersey to a personal chair in the Department 
of Geology, 609 
Appointment of Dr. P, Padget as Oppenheimer Geological Fellow in 
the Institute of African Geology, 609 
Appointment of Dr, C. E. Lumsden as professor of pathology and head 
of the Department of Pathology, 1017 
» Appointment of Dr, R. O. Gandy as lecturer in applied mathematics, 
7 
Appointment of R. J. R. Hayward as Brotherton lecturer in inorganic 
and structural chemistry, 1017- 
Aproimemant of Dr. G. R. Higginson as lecturer in mechanical engineer- 
ing, 101 
Appointment of M. A. Jeeves as lecturer in psychology, 1017 
Appointment of Dr. L. Mackinnon as lecturer in physics, 1017 
Appointment of P. Sutcliffe as lecturer in civil engineering, 1017 
Appointment of W. H. Trickett as lecturer in statistics, 1017 
Building Developments, 1062 E 
Gift of £21,000 from Brotherton and Co., Ltd., to the building fund 
for the Chemical Engineering Section of the Department of Coal 
Gas and Fuel Industries, 1062 = 
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i 
Department of Coal Cas and Fuel Industries with Metallurgy and Chemi- 
cal Engineering to be re-organized and replaced by the Houldsworth 
School of Applied Zcience, 1204 
University of Liège . Syrrposium on the Ecology of Higher Fungi, 1159 
University of Liverpool (L:3partment of Social Science) : Occasional Papers, 
No. 2, Industria] Dsmocracy—a Revaluation (W. H. Scott), 515 
University of London : Eesignation of Prof. V. Gordon Childe from the 
chair of prehistorE European archaology and the directorship of 
the Institute of Archeology, 15 
a ean of W. F Grimes as director of the Institute of Archzology, 
Retirement of Prof. Leonard Hawkes from the chair of geology at 
Bedford College, 63 
Appointment of Dr. 3asil C. King to the chair of geology at Bedford 
College, 68 
Appointment of Dr. X. W. Sykes to the University chair of physical 
chemistry at Queen Mary College, 68 G ` 
Appointment of). G. Ball to the University chair of physical metallurgy 
at the Imperial CoLege of Science and Technology, 70, 559 1 
Appointment of Dr. Walter Murgatroyd to the University chair. of. 
nuclear engineering at Queen Mary College, 70 i 
Appointment of Pron H. O. W. Richardson to the Hildred Carlile 
chair of physics in Bedford College, 70, 311 
Appointment of Dr. —. Fowden to the University readership in plant 
echemistry at University College, 70 
Appointment af Dr. C. W. Jones to the University readership in 
applied mathematizs at the Imperial College of Science and Tech- 
nology, 70 = 
Appointment of Dr. iohn Lamb and Dr. J. H. Westcott to the Univer- 
sity readerships in electrical engineering at the Imperial College of 
Science and Technclogy, 215 
Title of reader“in anatomy in the University conferred on D. H. L. 
Evans and D. A. Skoll, 215 
Retirement of Prof. H. T. Flint from the Hildred Carlile chair of physics 
in Bedford College. 311 
Appointment of Dr. L R. Cox to the University readership in statistics 
at Birkbeck College, 314 
Title of reader in bicohysics in the University conferred on Dr. E, J. 
Harris, 314 
Title of reader in pharmaceutical chemistry in the University con- 
ferred on Dr. Leorard Saunders, 314 lee 
Title of reader in geology tn the University conferred on Dr. John 
Arad Dub podia iU 
ppointment o£ Dr. incherle to the University readership in physi 
at Bedford College. 415 sd cbe 
Appointment of Dr. T. J. Williams to the University readership in 
mechanical engineering at King's College, 415 
Appointment of Prof F. R. Winton as the first visiting professor of 
pharmacology in ths University of Sydney, 464 " 
Report on Research Work m the City and Guilds College, 1952-55 
(Imperial College cf Science and Technology), 570 
Appointment of Dr. E. G. Healey to the University readership in 
sp SORE at Bedford Colless; 609 
ppointment of Dr. D. C. Spanner to the University readership in 
botany at Bedford College, 609 Ró R 
Retirement of Sir Alexander Carr-Saunders from the directorship of 
the London School of Economics and Political Science, 689 
Appointment of Sir Szdney Caine as director of the London School of 
Economics and Polizical Science, 689 ^ 
Appointment of M. *V. Humphrey Davies to the University chair of 
electrical engmeertng at Queen Mary College, 736 
Appointment of Dr. E Shotton to the University chair of pharmaceutics 
in the School of Pharmacy, 736 
Appointment of Dr. ©. S. Heavens to the University readership in 
experimental -physi&s at Royal Holloway College, 736 
Appointment of Dr. H. B. Henbest to the University readership in 
organic chemistry zt King's College, 736 
Appointment of Dr. 1, C. Pugh to the University readership in geo- 
graphy at King’s College, 736 
Appointment of Dr. A, J, B. Robertson to the University readership in 
physical chemistry at King’s College, 736 
Appointment of Prot E. M. Glaser to the University readership in 
physiology at the London Hospital Medical College, 779 


Appointment of. Dr. E. C. L. Weedon to the University readership in. - 


grganie chemistry az the Imperial College of Science and Technology, 


Title of professar of genetics in the University conferred on Dr. Hans 
Gruneberg, 779 

Geochemical and Geophysical Laboratories in the Imperial College 
(Prof. David Williazns), 1012 

Appointment of J. C. Evans to the University chair of prehistoric 
European archzolozy in the Institute of Archaeology, 1017, 1062 

Appointment of Dr. J. H. Birkinshaw to the University chair of bio- 
niue the Lendon School of Hygiene and Tropical Medicine, 

Appointment of P. T..Fink to the University readership in aeronautics 
at the Imperial Colege of Science and Technology, 1017 

Appointment of.Dr. 5. P. Wibberley to the University readership in 
agriculture wich special reference to agricultural economics at Wye 
College, 1017 . 

Appointment of Dr. W. L. Wilcock to the University readership in 
instrument technœogy at the Imperial College of Science and 
Technology, (17 

Retirement of Prof. Harold Raistrick from the Universit 
biochemistry in tha London School of Hygiene and Tropical. 

Appointment of. Dr. W. S. Peart to the University chair of medicine 
in St. Mary's Hospizal Medical School, 1159 

Appointment of Dr. Harry Wilman to the University readership in 
applied chemical paysics at the Imperia! College of Science and 
Technology, 1159 

Title of reader m phvsical chegnistry in the University conferred on 
Dr. J. A. Kitchener, 1208 . 
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Title of reader in acoustics In the University conferred on Dr. R. W. B. 
. Stephens, 1208 
University of London Appointments Board (edited for the) : Careers for 
Graduates, review by T. H. Hawkins, 300 -e 
University of London Institute of Archæology : Appointment of W. F. 
Grimes as director, 16 b 
Appointment of J. D. Evans to the University of London chair of pre- 
+ , historic European archaology, 1017, 1062 
University of London School of Pharmacy : Title of reader in pharmaceutical 
., chemistry in the University of London conferred on Dr. Leonard 
- + Saunders, 314 
Appointment of Dr. E. Shotton to the University chair of pharmaceutics, 


University of Manchester : Appointment of Prof. Frank Morton to the chair 
of chemical engineering in the University and in the College of 
Technology, 460 

Appointment of P. R. Owen as professor of the mechanics of fluid 
motion, 562 

University of Minas Gerais Proceedings of a Symposium on Cell Secretion 
(edited by G. Schreiber), 831 

University of Minnesota * Grant of 60,000 dollars from the Rockefeller 
Fouridarion, New York, for research in connexion with wheat stem 
rust, S 

Eyin, charles Stakman Award given to Prof. W. L, Waterhouse, 


University of Naples : Symposium on the Chemistry, Biochemistry and 
Pharmacology of Thioctic Acid, 75 
University of Nottingham; Third Easter School tn Agricultura! Science 
(Discussion on Leaf Growth), 215, 1114 
University of Oslo . Grant from the Rockefeller Foundation, New York, 
: for research in experimental biology, 977 
University of Oxford . Appointment of Prof 1. A. Richmond to the chair of 
archzology of the Roman Empire, 164 
. Summer School in Theoretical Chemistry, 562 
Retirement of Prof. G. Humphrey from the chair of psychology, 1109 
Appointment of Prof. R. C. Oldfield to the chair of psychology, 1109 
- Resignation of Viscount Cherwell from the Lee chair of experimental 
philosophy, 1155 
Appointment of Sir Francis Simon to the Lee chair of experimental 
n philosophy, 1155 
University of Padua : Grant of 10,000 dollars from the Rockefeller Founda- 
tion, New York, for research in virology, 977 
Grant of 10,000 dollars from the Rockefeller Foundation, New York, 
for research in organic chemistry, 977 
University of Pennsylvania School of Medicine : Grant of 500,000 dollars 
from the Commonwealth Fund, New York, for medical educa- 
tion, 1064 x 
University of Reading : The Cole Museum of Zoology, 555 
University of Rochester School of Medicine and Dentistry : Grant of 750,000 
dollars from the Commonwealth Fund, New York, for medical 
education, [064 
University of Rome . Grant of 30,000 dollars from the Rockefeller Founda- 
tion, New York, for research at the Institute of Biological Chemistry, 


University of St, Andrews : Conference on Theoretical Physics, 268 
University of Sheffield * Appointment of Miss S. K. R. Clarke as lecturer in 

bactertology and virus diseases, 17 

Appointment of R. G. Siddall as lecturer in fuel technology and chemical 
engineering, 177 

Present chair of fuel technology and chemical engineering to be called 

\ the Newton Drew chair in memory of the late Mr. and Mrs. W. 
Newton Drew, 17 

Appointment of R. Kilpatrick as lecturer in pharmacology, 415 

Appointment of Dr. R. H. Tredgold as lecturer in physics, 415 

Gift of £15,000 from J. and J. Dyson, Ltd., Stannington, for the estab- 
lishment of a chair in refractories technology, 650 

Appointment of Dr. James White as professor of refractories tech- 
nology, 650 . 

Refractories Section of the Department of Metallurgy created a separate 
Department of Refractories Technology with Prof. J. White as its 
head, 1017 * 

Title of reader in electrical machinery in the University conferred on 
O. I. Butler, 1017 

Resignation of Dr. G. B. Greenough as senior lecturer in physical 


metallurgy, 1017 d 
University of Southampton : Course on Acoustics for Aeronautical Engin- 
eers, 464 


University of Sydney : Appointment of Prof. F. R. Winton as the first 
visiting professor of pharmacology, 464 
University of Upsala : Honorary doctorate of medicine awarded to Prof. 
* John F. Fulton, 1159 
University of Utrecht - Grant of 12,000 dollars from the Rockefeller Founda- 
tion, New York, for the Brophysical Research Group, 977 
University of Western Australia: Appointment- of Dr D. C. Sinclair 
to the chair of anatomy, 1065 
Appointment of Dr. E. G. Saint to the chair of medicine, 1065 
Appointment of Dr. N. F. Stanley to the chair of microbiology, 1065 
University (Australian) : The Place of the, in the Community, and Post- 
Graduate Studies in the Australian Universities (Australian Vice- 
Chancellors’ Committee Symposium on), 1071 
University College of the Gold Coast: Agriculture in the (Prof. John 
Phillips), 610 
University College, London : 
University of London readership in plant chemistry, 70 
Title of reader in anatomy in the University of London conferred on 
D. H L Evans and D. A. Sholl, 215 
Title of reader in brophysics in the University of London conferred on 
Dr. E. J. Harris, 314 
Studies in Communication contributed to the Communication Research 
Centre (A. J. Ayer, J. B. S. Haldane, Colin Cherry, Sir Geoffrey 
Vickers, D B. Fry, J. Z. Young, R. Wittkower, T. B. L. Webster and 
Randolph Quirk), review by Pro® G. Patrick Meredith, 446 
Appointment of Prof F, R. Winton as the first visiting professor of 
pharmacology in the University of Sydney, 464 
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Appointment of Dr. L. Fowden to the f 


Title of professor of genetics in the University of-London conferred on 
, Dr. Hans Gruneberg, 779 
University College of North Staffordshire : Grant from the Esso Develop- 
ment Company to support a pastgraduate research student in the 
M Department of Chemistry, 70 - 
University College, Oxford : Gift of £25,000 from James George Weir to 
found a Fellowship devoted to one of the natural sciences, 777 E 
University College, Swansea . Appointment of Dr. E. W. Knight Jones to 
the chair of zoology, 261 i 
Appointment of Dr. A. R. E. Singer to the newly 'created chair. of 
metallurgy, 411 E 
University Courses in the U.S.S.R. (M. G. Uroyev), 1165 
University Education in Hungary (Prof. L. Tamas), 1072 . 
University Expenditure on Research, 1063 RPA 
University Grants Committee : Appointment of the Countess of Albemarle” 
and the Re, Hon. Justice Morrts as members on matters relating to 
academic salaries only, 364 i 
we 
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University Policy : The Age-Group Bulge and its Possible Effect on 
sities of Great Britan and Northern ireland Conference on), 115 

University Physics (Francis Weston Sears and Mark W. Zemansky), second 
edition, réview, 957 s 

University Professors and Lecturers, International Association of - Eighth 
University Conference, 1072 ] 

University Students : Future Numbers of—the Desperate Need for Tech- 

' nologists (Lord Simon of Wythenshawe), 1214 

University Teachers : The Training of (S. Radcliffe), 217 2 

University Teachers, Association of . Presidential Address, Technology and 
the Universities (Prof. J. L. Montrose), 1016 ME 

Unorthodox View of the Weather (Dr. E. G, Bowen), 1121 2, 

Unpublished Mathematical Tables: Accessions to the ,Depository of, 
r (Royal Society), 921 ^ 

Unsaturated Aldehydes : Ultrasonic Relaxation in (M.S. de Groot and 
John Lamb), 1231 

Unsaturated Fats: Muscular Dystrophy of Beef Cattle and (Dr. G. A. 
Garton, W. R. H. Duncan, K. L. Blaxter, Re F. McGill, G. A. M. 
Sharman and M K. Hutcheson), 792, erratum, 1208 

Unsaturated Fatty Acids : Metal lon Catalysis and Polarity of Environment 
1n the Aerobic Oxidation of (Dr. N. Uri), 1177 

Unsold, Prof. A. : Physik der Sternatmospháren, mit besonderer Beruck- 
ones der Sonne, zweite Auflage, review by Dr. Arthur Beer, 
1191 


Unstable Oxidation Intermediates of Cysteine: Separation of (Dr. G. 
Toennies and J. J. Kolb), 28 

Unusually Radioactive Fossil Fish from Thurso, Scotland (S. H. U. Bowie and 
D. Atkin), 487 

Upbringing of Young People: Citizens of Tomorrow, a Study of the 
Influences affecting the (King George's Jubilee Trust), 149 " 

Upper Aur : 200 Miles Up, the Conquest of the (1. Gordon Vaeth), second 
editton, review by G. R. Noakes, 862 

Upper Atmosphere : Rocket Exploration of the (Dr. F. E. Jones and Prof. 
H. S. W. Massey), 643 

Uptake of Adenine-8-!!C by Whole and Fractional Ameeba (Walter Plaut 
and Ronald C. Rustad), 89 

Uptake of Amino-Acids by Plant Cells : A Stimulatory Action of Indole-3- , 
Acetic Acid on the (Leonora Reinhold and R. G. Powell), 658 El 

Uptake of. Radioactive Phosphorus by Larva and Adults of Mosquitoes (Lj. , 
Bruce-Chwatt and Dr. J. Hayward), 661 e 

Uptake (Water), by Small Seeds : A Simple Potometer for Measuring Rate 

of (Dr. Shimon Klein), 707 

Incorporation of Adenine and, into Ribonucleic Acid during 

Enzyme Induction in Resting Yeast (Prof. H Chantrenne), 579 

Uranium for Peaceful Uses of Atomic Energy, 461 

Urea MGE of, on Trypsin and Alpha-Chymotrypsin (Dr. J, leuan Harris), 

Urea Adducts of Glycery! Esters (Dr. Francis Aylward and P. D. S. Wood), 
146 
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Uri, Dr. N : Metal lon Catalysis and Polarity of Environment in the Aerobic 
Oxidation of Unsaturated Fatty Acids, 1177 

Urine: A Modified Method of Two-Dimensional Zone Electrophoresis 
"applied to Mucoproteins in Serum and (R. L. Markham), 125 

Urine of Pregnant Mares: isolation of 6-Dthydroequilin and «-Dihydro- 
equilenin from the (W. L. Glen, R. Barber, H. M. McConkey and 
G. A. Grant), 753 

Urine and Blood Plasma tn a Cystinuric Labrador Dog : Amino-Acid. Pate 
terns of (C. W. Crane and A. W. Turner), 237 

Uronema : Chromosome Numbers in Three Species of (Y. S, R. K. Sarma), 
900 

Uroyev, M. G. : University Courses in the U.S.S.R , 1165 

Urquhart, Dr. D. J. Documentation of Applied Chemistry, 168 

MENOR T Re and others : New Methods of Preparing Block Copolymers, 


Usborne Memorial Prize of the Royal Aeronautical Society awarded to Dr. 
G. N. Lance, 919 

Use of Capacity Measurements for the Study of Oxide Films on Metals 
Q. N Wanklyn), 849 

Use of the Film tn the Improvement of Human Relattons in Industry (Report 
of the Proceedings of the Scientific Film Association. Conference on), 
214 

Use of Krypton-85 in Measuring Gas Clean-up Rates (Dr. D. J. Harris and 
Dr. P. ©. Hawkins), 285 

Use of Logarithmic Notation in Science and Engineering (Prof S. Devons), 
372 

Use of the Orcinol—Sulphuric Acid Reaction in the Positive Identification 
of certain Monosaccharides from a Salivary Mucoid (Dr. M, Irwin and 
Dr. A. G. Leaver), 1126 

Use of Research Reactors in Nuclear Power Development (H. J. Grout), 205 

Use of Sound and Ultrasound in Engineering and Science : Sonics—Tech- 
niques for the (Theodor F. Hueter and Prof. Richard H. Bolt), 
review by Dr H. D. Parbrook, 4 

Use of Statistics in Personnel Management (Institute of Personnel Manage- 

L grant and the National Institute of Industrial Psychology Course on), 


Use and Maintenance of Electronic Instruments : Design, (Atomtc Energy 
Research Establishment Specialized Course on), 922 


" 
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Uses of High Temperatures in Science and Industry : Methods, Materials 
and Processes involved in the (Stanford Research Institute and the ` 
University of California Symposium on), 693 ie 

Uses of Phospholipids in Food : Recent Advances in the Knowledge and 
(Food Group and the Oils and Fats Group of the Society of Chemical 
Industry Conference on), 119 

Uses as Tracers : The Applications of Radioactive Isotopes in Industry and 
their (College of Technology, Bristol, in collaboration with the 
Region’ Council for Further Education for the South West, Course 
on), e Y 

Uses (Possible), of Surface Methods as a Means of Testing Metals (with 

. ` Special Reference to Optical Methods), (Non-Destructive Testing 
“Group of the Institute of Physics Symposium on), 564 
ULS.SR, : (rlealth Education in the (Dr. John Burton), Hitt 
... , University Courses in the (M. G. Uroyev), 1165 : 
Utilization of the Carboxyl Carbon of L-Phenylalanine for the Synthesis of 
4 the Amino-acids of Silk by Bombyx mori (S. Bricteux-Grégoire, W. G. 
Verly and Prof M. Florkin), 1237 

Utihzation of Electromagnetically Enriched Isotopes: Production and 
(Atomic Energy Research Establishment Conference on), 157 

Utilization of Scientific and Professional Manpower: Proceedings of a 
Conference at Columbia University on the (National Manpower 
Council), 675 

Utilization of Xanthin by Mould Fungi (Dr. E. D. M. Taha and M. Mokhtar 
Sharabash), 622 

Uyeda, S. (Nagata, Prof. T., and) : Production of Self-Reversal of Thermo- 

" romanene Magnetism by Heat Treatment of Ferromagnetic Minerals, 
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V ACATION Course in Meteorology (Field Studies Council and the Royal 
Meteorological Society), 922 
Vacuolation (Nuclear), in the Liver Cells of Depancreatized Baboons (Prot. 
Joseph Gillman and Christine Gilbert), 656 
Vacuum : Arcs in (M. P. Reece), 1089 
Vaeth, J. Gordon : 200 Miles Up, the Conquest of the Upper Air, second 
edition, review by G. R. Noakes, 852 
Vaidaya, Prof. P. C., and Shah, K. B. . influence of Expanding Space on the 
Gravitational Fields surrounding Individual Stars, 802 
Valency.: An Introduction to the Electronic Theory of (Dr. J. C. Speakman), 
third edition, review by G. Fowles, 909 
Valentine, Prof. D. H. . Progress in the Study of the British Flora, 1164 
Valentine, Dr L. : Polymers, Biocolloids and Polyelectrolytes—Symposium 
. mn Israel, 116! x z : 
Valves : Thermionic, 1904-1954, the First Fifty Years (Institution of Electri- 
cal Engineers), review by R. L. S.-R.. 499 
van Die, J. . Latex of Apocynaceae, 830 
van Doesburg, P. H. (de Wilde, Prof. J., and) : Site of Hibernation of a 
Tachinid Larva within its Host, [037 
van Dyke, Prof. H. B. : The Neurohypophysis, 1019 
Van Itterbeek, Prof. A. : Obituary of Prof. W. H. Keesom, 825 
Van Meel, L.: Le Phytoplancton, 520 
Van Nordstrand, Robert A., and others : A New Alumina Trihydrate, 713 
Awarded the Henry Draper Medal of the 
National Academy of Sciences, Washington, 924 ; work of, 924 
van de Hulst, Prof. Hendrik, and Burgers, J. M. (edited by) . Gas Dynamics 
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Wells, J. R. * Appointed vetertnary officer, Uganda, 70 "AS 

Wells, Dr. L. H. : Appointed to the chair of anatomy in the University of 
Cape Town, 873 ; veork of, 873 

Wells, O. C. : Electron Microscopy of Fibres, 318 

Went, Prof, F. W. : Elected a correspondant for the Botany Section of the 
Paris Academy pf Sc2nces, 918 

Wessel, Carl J. (edited by Greathouse, Glenn A., and). Deterioration of 
Materials, review, 720 

West, Dr, D. J. : Homosexaality, review by Dr. Clifford Allen, 54 

West African Cacao Research Institute, Gold Coast : Appointment of D. R. 
Glendinning as sciermific officer, plant breeder, 1207 $ 

West African Council for Medical Research : Appointment of W. J. Bell as 
special grade medical research officer, 736 

Appointment of 3. O L. Duke as medical research officer, grade |, 
Western Region, 1227 

West Adrican Institute for Trypanosomiasis Research, Nigeria: Appoint- 
ment of D. G. Godf-ey as scientific officer (parasttologist), ! 

West African Stored Prodicts Research Unit, Department of Marketing 
and Exports, Federation of Nigeria : Appointment of L. A. W. 
Hayward as principe! scientific officer, 70 

Westcott, G. F. (compiled by): Mechanical and Eleccrical Engineering 
(Science Museum, Classified Lists of Historical Events, 1), 830 

Westcott, Dr. J. H. z Appointed to the University of London readership 
in electrical enginearing at the Imperial College of Science and 
Technology, 215 

Westergaard, Prof. M. * Genetic Problems of the Atomic Age, 103 

Western Germany : A Brisf Review of Science and Technology in (K. H. 
Lauder), 316 

Westfall, Jr., Prof. Minter i. (Needham, Prof. James G., and): A Manual 
of the Dragonflies af North America (Anisoptera), review by D. E. 
Kimmins, 450 

Westleton Heath Nature Reserve, 611 

Wever, Prof. F.: Mechanism of Phase Transformations in Metals, 420 

Weyl, Prof. Hermann : Ob:tuary by Prof. Freeman J. Dyson, 457 y 

Whale (Beaked), Mesoplodon stejnegeri : Skull of a, received by the British 
Museum (Natural H-story) from the Malacca Museums Board, 215 

Whale (Pilot), Globicephalc melaena : The Carotid Body of the (L. L. de 
Kock), 1084 

Whaller, Dr. W. B. : Vegetable Tannins, 881 

Whalley, W. : Chemistry of Oxygenated Heterocyclic Compounds, 1117 

Whalley, Dr. W. B., anc others: Antibiotics and Mould Metabolites, 
osi 


What is Science ? (edited ky James R, Newman), review by Dr. W. L. Sum- 
ner, 

Wheat Breeding : A Small-scale Quality Test in (L. G. Copp), 756 

.Wheelán, J. W. : Apnointad senior assistant conservator of forests, Gold 
Coast, 1112 s ž 

Wheeler, Prof. T. S. : Vegstable Tannins, 880 " : 

Chemistry of Oxygenzted Heterocyclic Compounds, 1116 

Whiskers : Metal (Dr. J. F-anks), 984 : 2 

Whistling Atmospherics : Dbservations of, at Geomagnetically Conjugate 
Points (M. G. Morgan and H. E. Dinger), 29 ; (M. G. Morgan and 
G. McK. Allcock), 30 

Whiston, Prof, J, R, H. * OEituary by Dr E. C' Baughan, 775 

Whitaker, T. : An Introduction to Precast Concrete, review, 200 : 

Whitby, Sir Lione! : Impertance of Endocrinology in Clinical Medicine, 
J 
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White, Prof. E. G. : Appotated a member of the Agricultural Improvement 
Council for England and Wales, 167 g z 

White, Dr. E |. : Elected a Fellow of the Royal Society, 559 _ 

White, Dr. G, K., and Woods, Dr. S. B. . Thermal Conductivity of Solid 
Argon at Low Temperatures, 851 NES 

White, Prof. George W. : Lewis Evans (1700-56), a Scientist in Colonial 
America, [055 . 

White, Dr. Helen R, : Faecal Micro-organisms of Parabiotic Rats, 751 
White, Dr. James : Appoirted first holder of the Dyson chair of refractories 
technology in the University of Sheffield, 650 ; work of, 650. 
White, Dr. Philip R.: Caltivation of Animal and Plant Cells, review by 

* Prof. R, J, Gauthere:, 719 
White, Dr T. : Vegetable Tannins, 879 J 
White, Terence de Vere * The Story of the Royal Dublin Society, review 
by Str Nigel Ball, 255 
White Clover and Perenrial Ryegrass * Components of the Total Mag- 
nesium Content witain the Leaves of (T. F. Neales), 388 
White Paper on Defence, 335 . 
White Paper on Government Information Services—Statement showing 
Estimated Expenditire, 1955-56, 
White Paper on Technical Education, 461, 591 
White Pigments : Effect cf some, on the Actinic Degradation of Cotto 
(W. R. Hindson znd P. G. Kelly), 1241 1 - 
Whitehead, Dr. F H : Progress in the Study of the British Flora, 1163 
Whitehead, Dr Stanley : Zpoxide Resins, 962 
Obituary by R. Davis, 1060 : 
Whiteley, Dr. M. A. : Obitazary by Dr. L. N. Owen, 1202 
Whittaker, D , and Edels, Dr. H. * Determination of Arc Temperatures 
using Shock Waves,-484 
Whittaker, Sir Edmund + 2bituary by Prof. A. C. Aitken, 730 
Whittaker, Dr. E. J. W. . Semi- and Non-Crystalline Materials, 122, erratum, 
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Whittaker, V. N, (Broom, ~., and) : Slip during Fatigue of an Age-hardenad 
Alloy, 486 

Whitten, W. K. : Culture of Tubal Mouse Ova, 96 

Whittet, T D,- Electec a Foreigm Member of the Royal Spanish 
Academy of Pharmacy, 1018 n 

Why Laboratory Animals Dief(Dr. W. Lane-Petter), 1198 
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Wibberley, Dr. G. P. : Appointed to the University of London readership 
in agriculture with special reference to agricultural economics at 
Wye College, 1017 

Wiegand, Dr. C., and others : Antiprotons, |l 

Wightman, Dr. William P. D. * Embryology, Epigenetics and Biogenetics, 


40 

Wilcock, R. : Awarded a Williams Prize for 1955 of the Iron and Steel 
Institute, 919 

Wild Flowers : British (Dr. John Hutchinson), review, 641 

Wildlife in our National Refuges : Seeing America’s (Devereux Butcher), 
review by F. M. Nicholson, 765 

Wild-Life Refuges in the United States, review by E. M. Nicholson, 765 

Wilets, L. : Spectroscopy, 737 * 

Wiley, Farida A. (edited by) : Theodore Roosevelt's America, review by 
Dr. L. Harrison Matthews, 813 

Wilkes, Dr. M. V. : Movements in the lonosphere, 308 

Elected a Fellow of the Royal Society, 559 

Wilkins, Dr. H. Percy, and Moore, Patrick : The Moon, review, 1101 

Wilkins, Dr. M. H. F. : The Structure of Nucleic Acids and their Role in 
Protein Synthesis, 603 E 

Wilkins, Dr. R. A. : Elected a Fellow of tha Institute of Metals, 922 , 

Wilkinson, Dr. D. H. : Elected a Fellow of the Royal Society, 559 

Wilkinson, Dr. J. H.: Semi-Micro Organic Preparations, review by G. 
Fowles, 957 

Willcocks, Frank C. : Obituary by Dr. W. Lawrence Balls, 359 

Willcox, J. S. : Chemistry and Crop Nutrition, 208 

Willett, Dr. K. C. : Zoonoses in East Africa, 407, 948 

Willett, R. W. : Appointed director of the Geological Survey of New 
Zealand, 776 ; work of, 776 

Williams, C. M., and others : The 'Seebeck Effect' in a Purely lonic System, 


Williams, Dr. D. : Promoted to Deputy Chief Scientific Officer in the 
Scientifle Civil Service, 218 ; work of, 2 

Williams, Prof. David : ‘Geochemical and Geophysical Laboratories in the 
Imperial College, 1012 s 

Awarded a research grant by the Leverhulme Trustees, 918 

Williams, Dr. D. N. : Metallographic Evidence of Mechanical Twinning in 
an Alpha-Beta Titanium Alloy, 436 

Williams, Prof. F. C. : Digital Computer Techniques, 1069 

Williams, G. ns {Gola, L. W., and) : Dependence of Snowfall on Tempera- 
ture, 

Williams, |. H., and Hudson, Dr. J. P.. Effect of Environment upon the 
Growth and Development of Raspberry Canes, 798 

Williams, K., and others : Examples of Anti-competitive Inhibition, 432 

Williams, Dr. K. A. : Phospholipids in Foods, 565 ' 

Elected president of the Society for Analytical Chemistry, 651 

Williams, Marion A., and others : Cytoplasmic Structures in Yeasts, 1041 

Williams, Dr. R. J. P. : Models for Metallo-Enzymes, 304 

Williams, R. T. (organized and edited by): The Biochemistry of Vitamin 
Bis, a Symposium held at the London School of Hygiene and Tropical 
Medicine, 1955 (Biochemical Society Symposia No. 13), review, 


Williams, Dr. T. J. : Appointed to the University of London readership in 
mechanical engineering at King's College, 415 

Williams, Prof. W. T. : Leaf Growth, 1114 - 

Williams Prize (additional) for 1954 of the Iron and Steel Institute awarded 
jointly to F. A. Gray and S. A. Brooks, 919 

Williams Prizes for 1955 of the Iron and Steel Institute awarded to A. 1. - 
Kesterton and R. Wilcock, 919 

Williamson, Dr. J., and Desowitz, Dr. R. S. : Prophylactic Activity of Surat 
min Complexes in Animal Trypanosomiasis, 1074 

Willis, B. T. M. (Suzuki; T., and) : Diffraction from Dislocations, 712 

Willis, D., and others : Mode of Action of Isonicotinic Hydrazide, 480 

Willis, Dr. H. F. : Obituary of Dr. E. C. S. Megaw, 410 

Wills, Dr. Lucy : Diet and Anzmia, 878 

Wilman, Dr. Harry : Appointed to the University of London readership in 
applied chemical physics at the Imperial College of Science and 
"Technology, 1159 

Wilmot, P. D.: Appomted a development chemist in London in the 
Development and Research Department of the Mond Nickel Co., 
td., $ : 

Wilson, Dr. D. P. : Promoted to Senior Principal Scientific Officer in the 
Scientific Civil Service, 220 ; work of, 220 « 

Wilson, Dr. George : Obituary of Dr. George Slater, 459 

Wilson, Dr. G. S. : Obituary of Dr. Arthur Felix, 257 

Wilson, James : Resignation of the principalship of the Birmingham 
College of Technology, 411 * 

Witson, J- Ei Appointed senior assistant conservator of forests, Gold 

oast, 

Winans, J. G., and others : Spectroscopy, 738 

Wind : Voices on the—Polynesian Myths and Chants (Katharine Luomala), 
review by M. C. Burkitt, 1100 

Wind Power : The Generation of Electricity by (E. W. Golding), review 
by Dr. C. W. Marshall, 1050 

Winds : Power and Energy from the, review by Dr. C. W. Marshall, 1050 

Winds In the lonosphere : A Simple Method of studying, by using Con- 
tinuous-Wave Radio (Dr. B. Ramachandra Rao and D. Satyanarayana 
Murty), 1222. 

Winegard, W. C. : Melting, Diffusion and related topics, 23 

Winge, Prof., O. : Elected a Foreign Member of the Linnean Society of 
London, 1014 

Winge, Prof. ©., and Roberts, Dr. Catherine : Complementary Action of 
Melibiase and Galactozymase on Raffinose Fermentation, 383 

Wining, Dr. C. H.: Enhanced Initiating Effect of Multiple Shock Inter- 

* sections, 33 ` 

Winter in a Potato Clamp : Reproduction of Potato Root Eelworm durin, 
the (T. J. Legowski and E. B. Brown), 287 

Winteringham, F: P. W, : Promoted to Senior Principal Scientific Officer 
in the Scientific Civil Service, 220 ; work of, 220 

Resistance of Insects to Insecticides, 357 

Winteringham, F. P. W., and otherse: Separation of the Isomers of Benzene 

Hexachloride by Reversed-Phase Paper-Partition Chromatography, 
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Winton, Prot. F. R. : Appointed the first visiting professor of pharmacology 
1n the University of Sydney, 4 

Wirz, Prof. H. : The Neurohypophysis, 1020 i 

Wisconsin Symposium on Solar Energy, 1953, review, 1145 

Wiseman, Dr. J. D. H. : The Ocean Floor, review, 450 

Wishart, Dr. John, and Sanders, Dr. H. G. : Principles and Practice of 
Mag Experimentation, second edition, review by Dr. D. J. Finney, 


Wishart, P. J., and others : The Diego Blood Factor in Brazilian Indians, 41 

Wishart, P. J. (Junqueira, Dr. P. C., and) : Blood Groups of Brazilian Indians 
(Carajás), 40 . 

Wiskocil, Prof. Clement T., and others : The Testing and Inspection of 
Engineering Materials, second edition, review by K. J. Pascoe, 248 

Wittcoff, Dr. H., and others : Epoxide Resins, 963 

Wittkower, W., and others : Studies in Communication contributed to the 
Communication Research Centre, University College, London, review 
by Prof, G. Patrick Meredith, 446 


. Wohlfarth, Dr. E. P. : Some Recent Developments in Magnetism, 517 
Wokes, Dr. F. : Diet and Anemia, 879 


Wolken, Ld, a Schwertz, F. A. * Molecular Weight of Algal Chloro- 

plastin, 

Wollaston Fund for 1956 of the Geological Society of London awarded to 
W. B. Harland, 165 

Wollaston Medal for 1956 of the Geological Society of London awarded to 
Prof. Arthur Holmes, 165 * 

Wolstenholme, G. E. W., and Cameron, Margaret P, (edited by) : Experi- 
mental Tuberculosis—Bacillus and Host, with an Addendum on 
Leprosy, review by Dr. Derek Hobson, 448 . 

Wood, Dr. A. B. : A Textbook of Sound, third edition, review by Dr. W. H. 
George, 814 D UE. 


: Wood, C. B. B., and others : The Suppressed Frame System of Telerecord- 


ing, 519 

Wood, E. J Ferguson, and Davis, Peter S. : Importance of Smaller Phyto- 
plankton Elements, 438 . 

Wood, Frank Bradshaw (edited by): Astronomical Photoelectric Photo- 
metry, review by Dr. A. H. Jarrett, 814 KE 

Wood, H. J. : On loan by the Dominion Laboratory, Department of Scienti- 
fic and Industrial Research, New Zealand, to the Government of 
Indonesia, to teach new methods of chemical analysis to the staff 
of the Chemistry Institute at Bogor, 118 

Wood, M. J. : Electron Microscopy of Fibres, 319 " 

Wood, M. J., and others : Connective Tissue and its Changes with Age, 467 

Helical Nature of the Collagen Fibril, 697 

Wood, P. D. S. (Aylward, Dr. Francis, and) : Urea Adducts of Glyceryl! 
Esters, 146 

Wood, P. W. * Obituary by Ebenezer Cunningham, 1202 . 

Wood, R. F.: Studies of North-West American Forests in relation to 
Sylviculture in Great Britain, 1207 c 

Wood, R. K. S. (Singh, R. K., and) : Production and Properties of the 
Pectic Enzymes secreted by Fusarium moniliforme, 738 

Wood (Trueman) Memorial Lecture of the Royal Society of Arts (Prof. 
E. N. da C. Andrade), 164 F 

Wood Science, Institute of : Formation of an, 690 

Woodall, R G., and others : Electrical Equipment of Aircraft, 1I211.— 

Woodall, R H. : Awarded the George Taylor (of Australia) Gold Medal of 
the Royal Aeronautical Society, 919 

Woodcock, Dr. A. H. * Cloud Physics, 320 

Woodman, Dr. H. E. : Obituary by Dr. R. E. Evans, 648 NES 

Woodroffe, G. E., and others: Polymorphism and Parthenogenesis in a 
Ptinid Beetle, 847 

Woodruff, Prof. A. W. : Diet and Anemia, 878 

Woods, H. J. : Electron Microscopy of Fibres, 318 

Woods, H. J., and Sikorski, Dr. J : Fibre Microscopy, 516 

Woods, Dr. S. B. (White, Dr. G. K., and) : Thermal Conductivity of Solid 
Argon at Low Temperatures, 851 

Woodward, Prof. R. B. : Elected a Fareign Member of the Royal Society, 
827, 965 ; work of, 965 

Woody Shoots : Auxin Transport in (F. G. Gregory and C. R. Hancock), 


Wool : Staming of, by Bacterial Pigments (I. E. B. Fraser and A. P. Mulcock), 


, Wool Follicles in sheep? Proposed Terminology for (Dr. Margaret H. 
yn 


Hardy and A. G. e), 705 4 

Wool Growth : Influence of the Adrenal Cortex on, and its relation to 
"Break? and ‘Tenderness’ in the Fleece (H. R, Lindner and Dr. K, A. 
Ferguson), 188 1 

Woolman, Dr. A. M. - The Prefix ‘Nor’ in Chemical Nomenclature, 1046 

Word 'Protoplasm' (Dr. Garrett Hardin), 778 . 

Wordie, J. M. : The International Geophysical Year—Geophysical Station 
at Coats Land, Antarctica, 598 

Work, Dr. T. S. : Obituary of Dr. Harold King, 604 i 

Work-hardening in Polycrystalline Metals : Relation between the Initial 
Instantaneous Extension in Creep and tha Yield Stress and Coefficient 
of (Dr. Paul Feltham), 632 . € 

Workers * The Protection of, against lonizing Radiations (Inter national 
Labour Office), 212^ 

Workers (Piggery) : Leptospirosis in (Dr. H. E. Seiler, J. Norval and Dr. 
Joyce D. Coghlan), 1042 x 

Working Life : Optimal Span of, review by Prof. John Cohen, 449 

World : Annotated Bibliography of the Bauxite Deposits of the (Elizabeth 
C. Fischer), 656 

Living Mammals of the (lvan T. Sanderson), review by R. W. Hayman, 


44! 

World (New): A Bathynellid from the (Sebastian A. Gerlach and Rolf 
Siewing), 289 i x 

World Congress on Fertility and Sterility : Second (International Fertility 
Association), 693 

World Energy Resources in the Light of Recent Technical and Economic 

m Developments (Fifth World Power Conference), 692 

World Government : Sixth Parliamentary Conference on, 1159 

World Health Organization, and others: International Survey of Pro- 
grammes of Social Development, 421 

` World List of Biological Periodicals during 1950-54, 734 


` Wright, E. M. (Hardy, G. H., and) : 
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World List of Scientific Publications : Fourth list of amendments to the 
third edition (Society of Chemical industry), 1159 

World pop fion and Resources (A Report by P E P), review by Maurice 

ari 

World Power Conference : Fifth (World Energy Resources in the Light of 
Recent Technical and Economic Developments), 6 

World Symposium on Applied Solar Energy, 110 

Wormald, Dr. H. : Obituary by Dr, R. V. Harris, 649 

Wormall, Prof. A. : Elected a Fellow of the Royal Society, 559 

Wormell, Dr. T. W. : Cloud Physics, 321 

Worms : Locomotion of (W. B. Yapp), 614 ; (Dr. Betty I. Roots), 615 

Worms (Glacier-), in New Zealand : So-called (Prof. N. E. Odell), 534 

Wormwell, Dr. F. . Given an award from the Sir George Beilby Memorial 
Fund, 507 ; work of, 508 

Worth (R. H. ) Prize for 1955 of the Geological Society of London awarded 
to James Wright, 1065 

Worth (R, H.) Prize for 1956 of the Geological Society of London awarded 
to Dr. C. T. Trechmann, 1065 

Wound Contracture (Incomplete), and the Phenomenon of Hair Neogenesis 
in Rabbits’ Skin (Dr. R, E Billingham and Dr. P. S. Russell), 791 

Wrenshall, Dr. G. A., and others : Effects of Pituitary Growth Hormone on 
the Insulin and Hyperglycamic-glycogenolytic Factor- extractable 
from the Pancreas of Obese-Hyperglycemic Mice, 1235 

Wright, A. E. : Appomted geologist, Tanganyika, 1207 

Wright, Dr. C. A. : Bulinus {Fyrgophysa) forskalii (Ehrenberg) as a Vector 
of Schistosoma haematobium, 4 

Wright, D. W.: Appointed a recognized lecturer (attached to the 
Department of Zoology) at the University of Birmingham, 876 

An Introduction to the Theory of 
Numbers, third edition, review, 30 

Wright, Prof. G. Payling . Obituary of Prof. H. Oertel, 458° 

Wright, lames : Awarded the R. H. Worth Prize for 1955 of the Geological 
Soclety of London, 1065 

Wright, Joyce M. : Production of Gliotoxin in Solls, 896 

Wake (Orville) Prize of the Royal Aeronautical Society awarded to K. W. 

unn, 

Wright, Prof. Samson : Obituaty by Prof. C. A. Keele, 732 

Wright, Prof, Sewall : Awarded the Kimber Genetics Award of the National 
Academy of Sciences, Washington, 924 ; work of, 

WES S. T. C., and others : Immunological Methods in Plant Taxonomy, 


Wright, Prof. W. D. : The Theory of Stereoscopic Transmission and its 
Application to the Motion Picture, review, 202 

Wunderly, Dr. Ch. : Control of the Staining Procedure after Paper Electro- 
phoresis, 586 

Wyart, Prof. 1. : Documentation of Applied Chemistry, 168 

Wye College : Appointment of Dr. G. P. Wibberley to the University of 
London readership in agriculture with special reference to agricul- 
tural economics, 1017 

Wyllie, Dr, G. A. P. : Theoretical Physics, 269 

Wynn, A. H. A. : Momentum of Decline of the Coal Industry, 514 

Wynne, Dr. A. M. : Chemistry of Phospholipids, 2 

Wyrobek, Dr. S. : "Improvements in Seismic Prospecting, [210 
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X-ray Data (New), on Coals (L. Cartz, R. Diamond and P. B. Hirsch), 500 
X-ray TT Determination In Cells by Scanning (Bengt O. H. Rosengren), 
X-Ray Method (Flying-Spot) : 
P, Duncumb), 1172 
X-Ray Microscopy and Microradiagraphy. {internacional Union of Pure and 
Applied Physics Symposium on), | 
X-Rays : Dominant Lethality induced b in S apiid and Diploid Saccharo- 
myces cerevisiae (M. E. Owen and R. K. Mortimer), 625 
Effects of Single and Fractionated Doses of, on Mouse Embryos (Dr. 
Robert Auerbach), 574 
Genetic Effects of, in. relation to Dose-rate i in Drosophila (Dr. A. M. 
Clark), 787 
Mechanism of Inactivation of Tobacco Mosaic Virus by (Max A. Lauffer, 
David Trkula and Anne Buzzell), 890 
Sensitivity of the Mouse Testis to the Mutagenic Action of (Dr. C. 
Auerbach and Dr. B. M. Slizynski), 376, 934; (Dr. A. J. Bateman), 


Microanalysis by a (Dr. V. E. Cosslect and 


Xanthates : Electronic Structures. of Dithiocarbamates and (Dr. J. Chatt, 
A. Duncanson and L. M. Venanzi), 1042 
Xanthin : Utilization of, by Mould Fungi (Dr. E. D. M. Taha and M. Mokhtar 
Sharabash), 622 
Xeros, N. : Zymogen Formation in the Mouse Pancreas, 843 
Xylan : ve of, by Sporocytophaga myxococcoides (L. H. Soren- 
sen), 


Y ^ai, Dr. Kunio, and others: Inhibitory Action of Chlorpromazine on 
p ase of D-Amino-Acid in the Diencephalon Part of the 
rain, 89 
*Yaku-sugi' Trees, 569 
Yapp, «p^ E Re-appointed a member of the' National Parks Commission, 


Locomotion of Worms, 614 

Yapp, Prof, William Wodin, and Nevens, Prof. William Barbour : Dairy 
Cattle, fourth edition, review by Arthur.S. Foot, 55 

Yardley, K. J. (Blainey, Dr. J. D., and) : Electrolytic Desalting with lon- 
Exchange Membranes, 83 

Yarner Wood Nature Reserve, 611 

Yarns,and Fabrics * New (Forty-first Annual Conference of the Textile 
"Institute), 693 ^. 

Yeast : Mating Reaction in (J. D. Levi), 753 ^ 

Yeast (Resting): Incorporation of Adenine and Uracil into Ribonucleic 
Acid during Ene Induction in (Prof. H. Chantrenne), 579 
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Yeast Cells from Naked Protoplasts : Regeneration of (O. Nečas), 898 

Yeasts: Cytoplasmic -Structures in (Marion A. Williams, Prof, Car! C. 
Lindegren and Akira. Yuasa), 1041 ; (Prof. Boris Ephrussi, Piotr P. 
Slonimski and Y: Yorsuyanagi), 1041 

Splitting of Aesculin by-(J. A. Barnett and Dr. T. Swain), 133 
elf, J. D. : Appointed seni»r agricultural officer, Fijt, 1112 
Yerkes, Dr. Robert M. : Olztuary by Sir Solly Zuckerman, 605 
Yield from Rubber Trees : Stimulation of (E. D. C. Baptist and P. de Jonge), 


Yteld Stress of Clay-Water Systems (Dr. A. Packter), [44 
Yield Stress and Coefficient of Work-hardening in Polycrystalline Metals : 
Relation between tha Initial Instantaneous Extension in Creep and 
the (Dr. Paul Felthara), 632 
Yoffey, Prof. i. M. : The Pexhogenesis of Poliomyelitis, review, 450 
The Neurohypophysis, 1020 
Yonge, Feet M. : Marise Biology—Symposium at the Scripps Institu- 
tion, 
Yorkshire Council for Furzher Education, and others: Symposium and 
Exhibition on Radiocaemistry, 167 
Yoshida, S., and others : Search for Point Source of Cosmic Rays, 35 
Yotsuyanagi, Y., and ozhersz: Cytoplasmic Structures in Yeasts, 104 
Youle, P. V., and others ; Cyclic Polyamides from Nylon 6 and 6 6 Polymers 
onstitution of tke Cyclic. Polyamides isolated from Nylon 66 
Polymer, 128 
Young, Qe W. (Iball, Dr. i. and) : Structure of 3 : 4-Benzpyrene, 985 
Young, ret i; G.; Inter-University Council for Higher Education Over- 
seas, 405 
Progress in Biophysics and Biophysical Chemistry, review, 447 
Lucubratory Biochemistry, review, 544 
Young, J. E. R. : Spectroscopy, 737 
Young, Prof-J. Z.: : Origin. of the Vertebrates, review, 764 
Obituary of Dr. A. G. Lowndes, 826 
Young, Prof. J. Z., and others : Studies in Communication contributed to 
the Communication Research Centre, University College, London, 
review by Prof. G. Pzzrick Meredith, 446 
Young Naturalist : Letters:to a (Maxwell Knight), review, 300 
Young People: Citizens o- Tomorrow, a Study of the Influences affecting 


the Upbringing of (king George's Jubilee Trust), 149 
Younger, D. R.: Appoirted manager, Yumdum Experimental Farm, 
~ Gambia, 56] 


Yourgrau, Dr. Wolfgang, and Madelstan, Stanley : Variational Principles 
in Dynamics ard Quantum Theory, review, 105 

Ypsilantis, Dr. T., and others : Antiprotons, It 

Yuasa, Dr. Akira : Nucleuz and Spindle of Bacillus megatherium in Fission 
and Sporulation, 38€ 

Yuasa, Dr. Akira, and others : Cytoplasmic Structures in Yeasts, 1041 

Yumdum Experimental Farn, Gambia : “Appointment of D. R. Younger as 
manager, 561 


ZACHERL, Prof. Michael K. (herausgegeben von Hecht, Prof. Friedrich, 
und): Handbuch cer Mikrochemischen Methoden, Band 2, Ver- 
wendung der Radtozktivitát in der Mikrochemie ; Radiochemische 
Methoden der Mikrochemie (Dr. E. Broda und Dr. T. Schönfeld) ; 
Messung Radicaktivcr Strahlen in der Mikrochemie (Dr.-T. Bernert, 
Dr. B. Karlık und it K. ped qnit ; Photographische Methoden in 
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IV. DETONATION AND OTHER COMPRESSION WAVE 
PHENOMENA. 
Full particulars regarding ®application’ for, “accomodation 


and preprints will be issued in due E Ra The Faraday Society, 
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HE recent report on “Science in the-U.S.A. in . 


1954”, issued by the British Commonwealth 


Scientific Office, North America, directed attention. 


to the interest now being taken in mechanical trans- 
lation in the United States. A research group at the 
Massachusetts Institute of Technology’ is compiling 
a bibliography on this subject, and one at the Battelle 


Memorial Institute is seeking to construct & mech-' 


anieal dictionary which would permit "word-by-word 
or literal translations to be made. The-possibility of 
producing grammatical English translations'of selected 
Russian sentences using an electronic data pro- 
cessing machine has already been demonstrated at 
the Institute of Languages and Linguistics, George- 
town University ; in Great Britain Mr. B. C: Vickery 
made some comments on the subject in his paper 
before the Library Association at Southport last 
September, in discussing the language Barr in 
science, 


More recently, the-tenth report of the Nuffield 


Foundation, in recording . -the offer of a. grant, of 


+ «£7,200 over three years to Birkbeck College, Univer- 


ot 
Ü 


ép Uy 


sity- of London, to support the work carried out by, 
Dr: A. D. Booth, head of the Computational Labor- 
atory there, on mechanical-translation, indicates the 
importance attached by “the Foundation to the 
possibilities opened by the digital computer in trans- 
lation from one language into another. 

This project arose out of the work done in recent 
years on the development of the electronie computing - 
machine at Birkbeck College under Prof. J. D. Bernal. 
When this project was first considered, attempts were 
made to use only those words which can be found 


in a dictionary; but it has since been found more ~ 


practical and effective to separate the dictionary into". 
two parts, one for stems and the other for endings, 
thus bringing the dictionary storage space required 
well. within the capacity of the machine. A pre- 
liminary survey indicated’ that if some dne thousand 
stems and the same number. of endings are available, 
and if these are so chosen as to relate to one special 
subject, such as biophysics, X-ray crystallography, 
plant genetics or neurosurgery, addition of about & 
thousand words of common parlance will enable the 
machine to ¢ranslate more than ee per cent of- ` 
the texts presented to it. 

Here word-for-word translation is- unsatisfactory, 
however, -and to solve the problem of word-order, 
the grammatical structure of the language must be 
investigated in detail and micro-glossaries—stem- 


ending dictionaries in the specific subject—must be.. 


compiled and coded. Investigation of the adapt- 
ability of the machine to tabulate alternative mean- 
ings, and the possibility of achieving & literary quality 
in the end-product has already led to a satisfactory 
way of handling idioms being evolved. Although it 
requires & larger storage capacity than is at present 
available, Dr. Booth is optimistic that even the 
problems of machine-translation of literary work may 
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prove less complex Ad they at present appear, and - 


‘it is expected that the -machine will ultimately: be 


able to translate 3,000 words an hour. 

How far-suchdevalopments can be used for dealing- 
with the problem`of communication between the. 
scientist and the nod-scientist cannot yet be judged ;- 


“but it is possible thas ultimately they could offer some . 


contribution to overcome the difficulty of ‘scientific 
language’ which has been the subject of consider- 
able dgbate sirce zb was discussed by the Parlia- 
mentary and Seientiüie Committee early in November. 
Meanwhile this research has stimulated work on & 
further project;-thas of ‘recognition’ of texts by the 
computer, so that i5 can. ‘read’ or ‘take dictation’. 
-For mechanical trarslation to be useful, the machine 
must be able.to absorb the texts-by either sound or 
sight, otherwise. the cost will be prohibitive. - 
These projects are, however, only. one of the ways 
in which new gran:s from the Nuffield Foundation 
during the past year are assisting the solution of 
problems of human communication. There.is at 
present no organization for collecting and 'dis- 
seminating bibliographical information on the social 
sciences as & Whole and, in particular, on peripheral. 
subjects. To improve the bibliographical organization 
in this field,;-whica has lagged much behind the 
development Of resarch ix ib, the Foundation has 


: made a grant of £2.500 a year for three years in-the 


first placé to the-Irternational Committee for-Sotial 
Science Documentazion. The National Book League 
will-administer the grant and provide accommodation. 
for the research, the aim of which is to produce, good 
bibliographical tools by elaborating ‘a series of con 
„sistent schemes-or recipes which will facilitate the 
provision of abstracts or bibliographies in this field, 
while keeping duplication to. the minimum and 
ensuring that contributions en peripheral subjects 
are not overlookec. A survey will be made, in 
London in the first instance, of the adequacy of the 
„existing library and research facilities for social 
-scientists, and it is hoped that, as a result, similar 
surveys will be made for other regions. , ~ 

. Such a project, by recording, for example, the 
location and availability of certain categories of 
‘matter, provides & fizm basis for co-operation between 
librarians in improving the resources of their libraries 
for social scientists. -As such it may be said to con- 
tribute to the improvement of the marshalling yards 
and dispersal places of-knowlédge, if we may adopt the ` 
analogy with transport which Mr. R. H. Coats recently. 
used in discussing Luman communications. On that 
same analogy, the work on mechanical translation 
contributes to the improvement of the assembly - 
places of knowledg> or the effectiveness of contact- 
with. those who wish to use it. 

Yet another nev grant made by the Nuffield 
Foundation lass year in this field of human com- 
munication, which is of special interest to the scientist, 
is concerned with the medium which is used for 


“ 
^ 


. the sharp rise in the costs of paper, printing, accom- 
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appointed by the Foundation in consultation with 
the Royal Society, for the scientific periodicals. Each 


EEE E S The Foundation has been examining 
in some detail the best way of assisting the learned 


“journals, many of which are to-day i in acute difficulty. grant will be on a yearly basis, and no periodieal will 


Mostly these difficulties are economic, resulting from be supported unless, in the opinion of.the allocating 
committee, it is doing all within its power "5o make 
its economic position stable or else ‘is. prepated, to 
the equivalent general rise in the cost of living accept and act upon the advice offered by a panel ‘of 
makes it very difficult to raise subscriptions to the -advisers. This panel will comprise a small number 
necessary level. Moreover, the changes proposed in of highly ~ experienced commercial publishers and. 
the postal rates for printed matter and parcels in printers invited to serve by ah execütive liaison’ 
the autumn budget threaten to make tlie position in committee, consisting of the"Secretary of the, British’. 
1956 onwards acutely difficult for many learned Academy, the Assistant Secretary ôf the Royal ` 
societies which seek to further the spread of technical Society, and the Director of ‘the Foundation, which 
or ;scientific knowledge. "The, Textile Institute, for will review, year by year, the distribution of funds 
example, which already spends more than £80,000 a between the Royal Society and the British Academy. 


modation and staff since the end of the War, while 


year on the publication of its Journal, will now have 
to find an additional £1,000 tor distribution charges. 
Nor does the effect end there. Libraries' and institu- 
tions are equally affected by these higher postal 
rates, and the sums available for subscription to such 
periodicals or for the circulation of copies are pro- 


‘portionately diminished. 


The Foundation recognizes that the learned 
periodicals vary enormously in the strength of their 
endowment, the size of their circulation, and the 
potential increase of their circulation by use of sound 
professional methods. Its examination-of the pub- 


Mr. Robert Lusty is already carrying out for the 
Foundation a pilot survey of the publishing and 
distribution practices of the learned periodicals. 

The Nuffield Foundation is thus assisting an attack 
on this problem of communication of knowledge in 
three different fields, and the cumulative effect’ of 
the several projects may well be considerable, par- . 
ticularly in the light of the climate of opinion ' 
revealed at the first International Congress on 
Documentation of Applied Chemistry in November. 
At that Conference, Dr. R. S. Cahn, for example, 
speaking on the.role of the professional and learned , 


lishing and distribution techniques of the learned  ,Soóieties, suggested the reorganization of publishing 


periodicals has indicated the existence, on the whole, 
of & conservative attitude towards new printing 
processes and sales methods. A few have adopted 
type-photo-offset and similar formats, with an 
approximate saving of twenty per cent in printing 
costs. Production economies in size of margin or 
type, or even quality of paper, have scarcely been 


. considered; and no group of periodicals seems to 
have examined the economies that might be achieved tribution will only be realized as the contens of the 


by bulk-buying of paper or the increased sales which . 


might result from an attractive but still dignified 
cover. Although the rise in production costs is now 
less marked, there is little prospect that costs will 


_ drop below their present level in the near future. 


The only hope of narrowing the gap between costs 
and returns seems to lie in improving the technique 
of production and sales, and in some measure of 
centralization of effort. . 

‘However strong a case could be made for govern- 
merit assistance to some particular periodical—cer- 
tainly a strong case could be argued in respect of 
postal charges on all learned periodicals—that case 
can scarcely be presentéd until the possibilities just 
indicated have been fully explored. It is welcome 
news, therefore, that the Nuffield Foundation has set 


aside a sum of £43,750 over five years to be spent 


on the support of journals in fundamental subjects. 


. The British Academy and the Royal Society have 


been informed that a sum of £8,000 a year will be 
available for that purpose during the next five years, 
and that a further sum up to £750 a year will be set 
aside for the payment of any professional advisory 
fees that may be necessary. 

The distribution of the grant will be entrusted to 
two special committees, one for the ‘humanities, 
appointed by the "British Academy, and one, 


` 


methods and cuts in costs, along with an attempt to 
secure greater support from industry and a users’. 
conference, while mechanical methods in documenta-- 
tion generally were summarized by Dr. E. Pietsch, 
director ` ôf. the Gmelin Institute. Moreover, the 
current discussion on scientific language is of funda- 
mental importance, for the full benefit of mechanical 
aids and modern methods of production and dis- 


paper is adapted to its purpose—that is to say, as 


it is expressed in language which conveys fully and 
clearly the ideas in the mind of the writer to the 
particular type of reader he wishes to address. 

That lies at the hearb of the argument about, 
scientific language. The scientist-has'a,duty fo make x 
himself comprehensible to*the readers or audience he’, 
wishes to address; and the.choice of words is a.” 


. matter of sense, not of arrogahce—of choosing the 


tools appropriate to the job. It should not be con- 
fused with the question of education, even if the 
education which the scientist himself has received or 
the character of public education generally is 
involved. But it is worth bearing in mind that the 
maxim of Bentham which Dicey included more than 
fifty years ago among the four points he laid down 
for the expression of thought is still valid: one word 
for one thing; another word for another thing—this 
is the whole secret of style. If scientists consistently 
remembered with this even one of Dicey’s own 
maxims—that arrangement of thought, more than 
anything else, is the secret of a good style—many of 
our difficulties in the communication of knowledge 
would be greatly simplified, and we should be in a 
stronger position to reap the full advantages from 
the new developments which the Nuffield Foundation 

is helping to explore. * ` 
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SIMON `STEVIN—A FOUNDER OF 
MECHANICS 


The Principal Works of Simon Stevin 

Edited by Ernst Crone, E. J. Dijksterhuis, R. J. 
"Forbes; M. GJ. Minnaert and A. Pannekoek. Vol. 
“1; 2A General Introduction; Mechanics. Pp. v+617. 
. (Anisterdam: Q. Na Swots and Zeitlinger, 1955.) 

"52 guilders.’ 2 S ra 
IMON STEVIN or Stevinus or Stevens, for the 
name occurs. in all three forms, is.probably best 
È pena, to, the Benóral Student of the history of science 
from the attention givén to his fundamental work on 
statics in Mach’s" ‘celebrated. history “of mechanics. 
Some index of his importance is that Lenard includes 
- him in the forty-odd biographies that make up his 
“Grosse Naturforseher". In particular, Stevin is 
symbolized by the inclined plane surrounded’ by a 
closed chain of spheres, with the inscription: Wonder 
en is gheen wonder—a marvel and yet no marvel. 
Arguing from this and the impossibility of perpetual 
motion, which he took as an axiom, he deduced the 
force required to keep a smooth body in equilibrium 
+ on an inclined plane and used this as the basis of his 
investigations into the laws of statics, including the 
parallelogram of forces, by the aid of which he solved 
quite complicated problems concerning weights sup- 
ported by connecting strihgs. He carried out impor- 
tant’ work on hydrostatics, including the establish- 
ment Of Pascal’s paradox, that the pressure on the 
base of a vessel containing a liquid depends’ only on 
_ the depth, and in no way ori the form of the vessel, 
with the familiar consequences for communicating 
' vessels. He also treated the Stability of floating 
bodies—'*floating top-heaviness", as he called it. . 
However, this is but a small part of Stevin’s per- 
formance. His work on arithmetic and algebra earned 
him an honourable place in Cantor’s “Geschichte der 
Mathematik”. He was the first to introduce the 
systematic use of decimal fractions, but with a 
clumsy notation, and he advocated the general use, 
of the decimal system in coinage, weights and 
measures. His very rare little tract on terrestrial 
magnetism, “De Havenvinding" (1599), translated 
at the time into English under the title “The Haven- 
finding, Art", contains valuable records of the mag- 
netic- 'déelinatiofi, which he proposed to make a basis 
>of navigation. ' AS adviser in.scientifie and technical 
*mattera to Prince Maurice'of Nassau, he was exten- 
sively concerned with many aspects of engineering, 
in particular with matters of drainage and hydraulic 
engineering generally. He was a leader of the Dutch 
school of fortification which arose early in the 
seventeenth century. ‘On all these practical matters 
he wrote extensively. Among his inventions was a 
sailing chariot, long one of his most popularly cele- 
brated achievements, which comes in for comment in 
“Tristram Shandy”. He was, above all things, an 
experimenter, and his fundarnental experiment on 
the time of fall was both earlier and more conclusive 
than that of Galileo. He let fall together two spheres 
of lead, one ten times heavier than the other, from & 
height on to a board. The sounds of impact were 
simultaneous. He was quite clear on the part played 

by air resistance in the fall of light bodies. 
- The fame of Stevinus was much hindered by the 
fact that, for reasons of principle, he published the 
greater part of his work in the Dutch language, on 
the history and merits of which he wrote extensively, 
and sometimes fantastically. He was for this reason 
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little read outside the Netherlands until the post- 
humous appearance of an important part of his work 
in French. An accessible and critical edition of his 
work has thus long been. desirable. 

This volume under review is the first of a new 
edition of the ‘Principal Works of-Simon Stevin”, _ 
whieh is being produced by the Koninklijke Neder- 
landse Akademie van Wetenschappen, with the 
financial support of several Dutch organizations 
interested in learning. The complete works are not 
contemplated, both because of the forbidding bulk 
and because several of them'are not of sufficient 
originality or interest to demand,reprinting. This: 
first volume bears the general description “Mechanics” 
and is edited by E. J. Dijksterhuis. It contains "De 
Be len dsr Weegheonst/'—'"The Elements of the 
Art- of Weighing"— which includes the work on 
statics already referred to, and “De Beghinselen 
des Waterwichts"— "The Elements of Water Pres- ' 
sure" (that is, of hydrostatics). The Dutch text . 
is given in facsimile on the left-hand page and 
&n English translation, by Miss C. Dikshoorn, on 
the right—-an excellent. arrangement. So far as I 
know, this is the first English translation, and the 
French translation, by Albert Girard, issued in 1634 
as part of a large folio, the “Œuvres Mathématiques", 
leaves out certain parts that the editor thought of 
little interest. This is, then, clearly the text that the 
student requires. Considering the present eclipse of 
classical learning, it might have been well to furnish 
& translation of the Latin and Greek prefatory verses 
by Jan de Groot. 

The book is prefaced by an ‘introduction us the 
scanty facts known of Stevin's life and a sketch of 
his work. There is also a bibliography which cannot 
be said to be very satisfactory, a comment which 
needs no amplification in face of tlie frank admissioh : 
“For readability's sake no attempt at bibliographical 
correctness has been made". The books in question 
are so rare—of one booklet the only copy then extant 
was lost when the library at Louvain>was burnt in 


.1914—that a full end conventional bibliographical 


description would have been appropriate. > 

The undertaking so well launched is sure of a 
warm weleome from all students of the history of 
science, and the future volumes are awaited with 
pleasant expectation. E. N. pa C. ANDRADE  * 
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. THE OUTLOOK FOR MAN. 


The Foreseeable Future 3 
By Sir George Thomson. Pp. viii--160.  (Cam- 
bridge: At the University Press, 1955.) 10s. 6d. net. 


HIS book is not so much about the future of + 

mankind as about the tools which man is likely 
to possess for shaping his future during the next few 
decades and the technical limits within which the 
advance of civilization is possible. In non-technical , 
language Sir George Thomson first explains clearly: 
the scientific principles which will- determine the 
broad lines of technological progress; and then, in 
a series of fascinating chapters, he shows even the 
non-technical reader just how these principles of 
impotence, as he terms them, set the limits to the 
increase of supplies of energy and its more effective 
utilization, to, the exploitation or improvement of 
the materials available fof us, to our powers of 
handling very complex problems (for example, by 
means of the new electronie digital computers) and 
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to the great extension in biological knowledge. These 
are the four fields in which he anticipates the major 
advances of the future, and the possibilities are 
indicated realistically as well as with vision. 

The chapters in which this is done for energy and 
power, for materials, for transport and communica- 
tions and for meteorology are the best in the book. 
Those on food and on some applications of biology are 
equally imaginative but are sometimes less . con- 
vincing, and some of his suggestions may be open to 
challenge. Where Sir George’s predictions do not 
lend themselves to interesting discussions, they should 

zgo far to correct, unreasonable expectations, as, for 
‘example, when he discusses the prospects and 
implications of nuclear energy. He sees limits to the 
extension of television for entertainment, but dis- 
cusses its possibilities in regard to. business com- 
munications and also gives reasons for believing that 
the practical limits of speed in transport have now 
been reached. It will surprise some to find the 
Master of Corpus. Christi College, Cambridge, dis- 
cussing space travel seriously, even if he thinks it 
unlikely to yield practical advantages which will 
offset the many technical difficulties. Climatic change 
is also regarded. as & serious possibility, whether by 
the production of artificial rain or by the biological 
method of growing plants in desert areas and so 
. obtaining the absorption of radiation by the ground. 

Here, at least, Sir George reflects that schemes of 
this kind may have to- wait for a world government ; 
but when he discusses food and the applications of 
„biological science, he is apt to disregard the social, 
moral and political factors which are involved in the 
prospects he expounds so imaginatively. He does 
not expect that any one line of advance will supply 
the complete answer to feeding the world’s growing 
population ; but he predicts that, in the long run, 
plants, moulds and bacteria bred for the purpose will 
compete successfully with the chemist in making 
some of the more complicated compounds, and he 
looks to a large increase in synthetic foods, particu- 

larly for feeding cattle, for which purpose he suggests 

they may be delivered automatically ‘at distributing 
centres. Improvements in plant and animal breeding 
will also make a big difference to agriculture and to 
the world’s supply of food. On the population 
question as & whole, however, his most interesting 
suggestion is that medical research should concen- 
trate increasingly on the prevention, and at first the 
postponement, of old age rather than on the further 
reduction of the killing diseases. ` 


One interesting possibility he suggests is that: 


domestication of the monkey could put at man’s 
disposal for crop picking a combination of hand and 
eye through a moderately intelligent brain that is 
one of the best bargains Nature has to offer us. 
When, however, he comes to discuss the social con- 
sequences of technological advances, Sir George is 
less satisfactory and convincing. He admits that 
civilized man is at present rather like a child who 
~has been given too many toys for his birthday; but 
none the less he seems to lay all the stress on the 
tools rather than on the-men and women who use 
them. JIn.the transformed and enriched world he 
contemplates, there appears to be no real place for 
‘values. His treatment of thought is purely material- 
istic and leaves no room for art, religion, patriotism, 
humanitarianism or the like. There is no apparent 
recognition in this book that even the advance of 
science and technology does not depend simply on 
material conditions but on.such valués as freedom of 
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thought and investigation and tolerance, for example, 
the future of which depends ultimately on ideas and 
man’s spiritual outlook. ` 

Such conditions and ideas, far more than nuclear - 
power, the electronic computer or biological advances, 
may yet determine the extent and pace of mankind’s 
development, or indeed whether civilization con- 
tinues and does not collapse; and it is for this 
reason that there ig a certain naivety about some of 
the discussion in this book of social questions, es 
when, for example, Sir George is worried about the 
consequences of the eliminátion, by mechanization: 
or automation, of routine work and the onus of 
finding work for the more stupid and also the more 
rapidly multiplying part-of the population. The 
solutions, he suggests, involve moral judgments, and 
in this field the rate of advance is apt to be set not 
so ‘much by what is technically possible as by what 
is politically and socially feasible. 

Here, of course, we enter on the question of 
education, on which Sir George has some interesting 
comments, even if sometimes, as when he refers to 
the release of man’s brains from past hindrances and 
to the possibility of biological improvements, he 
seems to be reaching into a very .distant if not a 
doubtful future. He visualizes a much larger pro- 
portion of people engaged on work which demands 
some training in science, and he recognizes the 
dangers of specialization and the increasing difficulty 
of acquiring’width of knowledge. He stoutly cham- 
pions the interpreter or expositor of scientific and 
technical knowledge, and however much one may 
wish that Sir George had dealt adequately with the 
human values, the book at least establishes his 
own claims as an expositor of the first order. 

R. BRIGHTMAN 


TECHNOLOGY OF SOUND 
Sonics E Ta 
Techniques for the Use of Sound and Ultrasound in 
Engineering and Science. By Theodor F. Hueter., 
and Prof. Richard H. Bolt. Pp. xi+456. (New 
York: John Wiley and Sons, Inc.; London: Chap- 
man and Hall, Ltd., 1955.) 80s. net. 


OME years ago I was asked by a farmer the best 
method of improving his wheat crop recently 
harvested. He had read in thé press that it is possible 
to refine grain by the application of ultrasonic power ! 
Information on the applications of acoustic vibration 
in processing, analysis and instrumentation has only 
been available to the reader of a large assortment of 
journals, and to those fortunate people having access 
to the classified literature of the ‘research establish- 
ments of the Armed Services. It is not surprising 
that these techniques have been hailed in not t06 
well-informed quarters as the panacea of all evils. 
This is doubly unfortunate because it has led to more | 
than the occasional atternpted application where a 
more thorough knowledge of the physical limitations 
would have precluded the attempt. It has also meant 
that particular applications have not always been 
investigated sufficiently to determine their full téch- 
nical and economic promise. The book under review 
should do much to help those interested in techniques 
for the use of sound and ultrasound in science and 
engineering. - 
‘Sonics’ is defined by the authors as “the tech- 
nology of sound as spplied to problems of measure- 
ment, control and processing". "The'authors wisely 
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ignore the usual division of acousties into sound and 
ultrasound, which is of no significance in this tech- 
nology. The first three chapters of the book are 
coneerned with establishing in some detail the 
fundamentals of vibration and sound, and of radia- 
tion. Here we find an introduction to such concepts 
as acoustic analogy, acoustic impedance, reflexion 
and transmission, energy density and intensity, 
radiation pressure, the decibel scale and diffraction. 
In Chapters 4 and 5 the principles and design of 
piezoelectric and magnetostrictive transducers are 
considered. Chapter, 5 is particularly useful in that 

` it summarizes in some detail much that has not 
been readily available. r 

The remainder of the book deals with the three- 
facets of the technology—-power or processing appli- 
cations, testing and ‘analysis of fluids and materials, 
and instrumentation and control. Information is 
given on the physical prineiples involved in pro- 
cessing and the practical design of transducers. This 
latter covers, as well as the transducers already cen- 
sidered, electrodynamic, fluid dynamic and siren 
sources. There is a useful section on cavitation. 
Under testing and analysis, the various methods at 
present available for determining the propagation 
velocity and attenuation are discussed, as is also the 
relation of these quantities to the physical properties 
of the medium. A mainly theoretical appendix 
effectively summarizes. our knowledge of acoustic 
relaxation mechanisms 1n fluids. 

It should be emphasized that the ‘authors have 
attempted to discuss the general principles. of the 
technology rather than to consider all known appli- 
cations. This approach should be of greater value. 
In their presentation they have sought to steer a 
middle course between a script intelligible only to 
the advanced physicist and one dealing with technical 
details of specific designs. They have also assumed 
httle knowledge of acoustics proper, but some under- 
standing of electronics. Substantially, they have 
succeeded in their plan by using a relatively simple 
presentation and recourse to intuitive arguments, 
with the addition of footnotes and sections in Small 
type to augment the discussion. The inclusion in the 
book of design tables, graphs and formule, together 
with practical instructions, considerably mcreases its 
usefulness. The M.K.S. system of units is used; but 
other units are also indicated on some graphs and 
tables. ` Tables for the conversion of units from one 
system to another are included. Many references to. 
the literature are given; including those to extensive 
bibliographies. It has beén ‘a pleasure to read and 
review this book. (tu H. D. PARBROOK 
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LAND AND PEOPLE: 1955-80 


World Population and Resources , - 
A Report-by -PEP. Pp. xxxvii+339. (London: 
Political and Economie Planning, 1955.) 30s. Dis- 
tributed by George Allen and Unwin. 


HE Demographic Revolution has joined the 

Agrarian Revolution and the Industrial Revolu- 
tion as a significant mechanism of change in the 
course of human history. Whether one regards it as 
an embarrassment in a specific historical situation is 
largely a matter of one’s political or national affiha- 
tions, but ıt remains a fact to be faced. In this 
report Political and Economic Planning (PEP) dis- 
cusses the: wide range of problems attendant upon 
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the almost inevitable increase of 25 or 30 per cent 
in the world population (now estimated at, 2,500 
million) within th» life-time of an already. adult 


generation.‘ Many have said that this generation is _ 


frightening itself with phantoms of Neo-Malthusian- 
ism which the next generation will exorcise using the 


formule of nuclear energy, alge culture, watered ' 


deserts, and the rayid diffusion of ‘Western’ standards 
of ‘social responsibility’ through Africa and Asia. 
Political and Econemic Planning, however, does not 
anticipate that ary significant new technological 
contribution will alleviate a deteriorating situation 
during the twenty-five years ahead. It recognizes, 
of course, that fundsmental discoveries are being made, 


but argues in terms of distribution and costs to the. 


peasant whose income is only a fraction of our own. 


The4ecology of human societies embraces the. 


mastery of techniques of production and distribution,- 
and of social organization. In assessing the, balance 
of populations against their respective resources, one 
can scarcely avoid finding that solutions to specific 
problems are not judged” by scientific standards . 
alone, but also in erms of politics and morals. „It 


would be very ccnvenient if the willing gift of ~~ 


mortality control +2 the under-developed lands were 
acknowledged by equally willing acceptance of 
fertility control, br+ there are ancient prejudices to 
be overcome.  A' highly urbanized society with a 
high standard of living moves spontaneously towards 
low fertility ; the most immediate problem is the 
control of fertility in illiterate rural societies. Mor- 
tality control finds ready and public acceptance; but 
fertility control remains a sensitive and controversial 
issue for the individual. 
problem. 

Theories of control based on the ‘rhythm’ method 
ean be viewed against the account given here of'the 
difficulties of teach-ng it in an Indian village.- Inter- 
ested readers mighi refer to the Milbank Memorial 
Fund Report for 1954 for a considered statement and 
discussion of the Cstholic attitude. Incidentally, the 
Marxist thesis that there is no population problem, 
only & social problem, aud that every mouth brings 
with it a productiva pair of hands, is considered and 
rejected. In brief, Political and Economie Planning 
is not optimistic about the prospects of the poor and | 
densely populated countries combining a stable ` 
population with am increasing standard of living in 
any future we cam usefully consider. “It couples 
recognition of the values of family and social 
responsibility with an appeal to biologists to work 
energetically (and vith increased support!) towards 
the new philosopher’s stone, an oral contraceptive 
which 1s cheap, effective and acceptable to all creeds 
and cultures. 

The report falls mto three major sections: a 
general survey of population and resources, & Series 
of comparative studies of countries at various stages 
of economic and ae ee development, and 
thirdly, a study: af “Nation and Family” in the 
context of attitudes towards fertility control. 
whole provides an extremely valuable summary of 
the most useful fazts (closely up to date), clearly 
arranged and leading to a carefully accurate review 
of the problems aad issues at stake. Discussion 
throughout is hrief to the point and realistic, and 
based on authoritetive sources and opinion. Its 
value as @ text for students will be enriched if read 
along with Prof. W. A. Lewie's important chapter on 
"Population and Rssources" in-his recent '"Theory 
of Economie Growth". MAURICE Kirk 
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Into the Blue - 

The Lake Tana Expedition. By Lionel Tn 
Pp. 2564-16 plates. (London: William Collins, Sons, 
and Co., Ltd., 1955.) 165. net.” 


N ne ch: undergraduate expeditions EUR 
gone, either privately or under the auspices of 
elubs such as the Oxford University Exploration 
Club,.to many parts of the world in. recent’ years. 
Their success generally depends upon the adequacy 
of their ‘prepardtion and organization, the nature of 
the guidance received from individuals and from 
institutions like the Royal Geographical Society, the 
assistance given by governments and- commercial .- 
firms, and, above all, upon the enterprise and determ- 
ination shown by the individual members. Success 
.came to this party of five Cambridge undergraduates 
—three geographers, a historian and an economist— 
becatisé: their expedition showed signs, in varying 
degrees, òf all these requirements. 

As an expedition to undertake a geographical 
suryey in the Lake Tana'area of Ethiopia it failed, 
since barely. two out of the eighteen weeks of the 
expedition could be spent there. Thus its ‘findings’ 
are .superficial and of no scientific value, which is 
unfortunate, for there must be a wealth of unrecorded 
material in the region. The party met with a long 
chain of misfortunes, including frequent mechanical 
trouble with their car, and the withholding of official 
permission to follow certain routes across the Sudan. 
All types of people, whatever their colour, status or 
wealth, showed great kindness and gave much prac- 
tical help, both before and during the expedition. 
From the geographer author one might have hoped 
for more about the landscape and the people of the 
areas through which the party travelled in three 
continents; and the accounts of the social contacts 
of the several lengthy enforced halts might have. 
been considerably shortened. 

But any blemishes ‘of content, like those of style, 
are insignificant alongside the many traces of the 
perseverance and determination of these five young 
men who overcame so many difficulties, actual and 
political, They fully deserve the kind words of 
Sir Brian Robertson who, having met them in Cairo, 
contributes a foreword. “To travel is.always good,” 
he writes, “but to travel hard and far on-little ) money 
and in limited time is first:class education.” 


2^ R. W. STEEL 
Some Fundamentals of Petroléum Geology. 
By Dr. G. D. Hobson. Pp. x+139. (London: 


Oxford University Press, 1954.) 18s. net. 


HIS bóok descends to basic principles of petro- 
leum in no uncertain manner. It is not, however, 
& recapitulation of time-honoured theories of origin, 
migration and accumulation, for this, as the author 
observes, "has already been written many times in 
the voluminous literature on this subject”. Dating 
the industry from Drake (1859), if we consider all 
happenings since then-—the enormous, world-wide, 
technical evolution, with its vast ramifications and 
impacts on the progress of mankmd—then it is 
incongruous that to questions of oil-genesis, mech- 
anism of mobility and factors governing its selection 
of resting places, answers are still tentative, especially ' 
concerning beginnings. 
In my experience, most authors ` of ‘petroleum 
. geologies’, while proclaiming their own'fancies, sooner 
or later return to conventibnal treatments of prevalent 
theories, discarding some from now accepted weak- 
- nesses, and then forsaking the reader to sort- it “all 
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-out for himself, This tendency to leave things "in 


_ the air’ is the reason why, to-day, there is no scientific 


unanimity on vital issues. Dr, G. D. Hopson here 
steps in with a new broom, skilfully’ manipulated, to . 
sweep away dead wood of unprofitable theory 
within & compass of five original and „stimulating 
essays. 

The first essay, “Nature of &n Oil Accumulation", 
deals with reservoir rock, fluid distribution and final - 
retention. “Reservoir Fluids: their Composition 
and Properties’ follows, and next is “Origin of 
embracing conditions of formation ; 
Source-material; amount, distribution of organic 
matter; agents; and thermal, radioactive and 
biochemical transformations. “Migration and Accum- 
ulation”, comprising buoyancy, interfacial tension, 
compaction and general mechanics of fluid move- 
ment and other conceptions, leads to a final dis- . 
sertation on ‘‘Reservoir Pressure". This book is not 
only a critical survey_of past controversial thoughts, 
but also, an incitement to clearer thinking on this 
complex substance—petroleum—from which every 
oil technologist will benefit. H. B. MENER 


ler Symposium International "de.. Bactériologie 
Alimentaire 
Organisé par la Section de Microbiologie des Produits 
Alimentaires de l'Association Internationale des 
Sociétés de Microbiologie, Institut Pasteur de Lile, 
Bactériologie des Semi-Con- 
serves de Viandes—Rapports, Communications et 
Discussions. (Annales de l'Institut Pasteur de Lille— 
Vol. 7, 1955.) Pp. 266. (Paris: Éditions Médicales 
Flammarion, 1955.) n.p. 
HIS symposium dealt with the ases of 
non-sterile processed meats, participation -being 
limited to specialists, invited from sixteen different 
countries. The volume gives a complete account of 
their scientific proceedings: sixteen substantial 
papers (reports), and nineteen shorter communica- 
tions, with discussions. Seventeen of the papers’ are 


in English and fourteen in French; four in German. , 


are provided with English and French summaries. . 
Major papers have reference lists. 

The topics range over the whole subject. - After 
definitions, and an exposition of characters desired 
by the user, several papers deal with the processes 
to which these products are subjected. Two papers 
surveying the whole bacterial flora are followed by 
several on the occurrénce and significance of the 
important types of bacteria: Cl. botulinum, other 
clostridia, staphylococci, members of the Entero- 
bacteriaceas; streptococci, lactobacilli, corynebacteria, 
micrococci, and the A chromobacter-Pseudomonas group. 
Next the bacteriological condition of ancillary 
ingredients like gelatin and spices is considered. 
Techniques used in different countries for the bac- 
teriological examination of these foods are then 
compared, and the problems of representative 
sampling described. Finally, after discussion of the 
translation of such observations into bacteriological 
standards, there is a description of the bacteriological 
conditions generally agreed as desirable in canned 
ham. 

Much of this information, especially that from 
overseas, is not readily available elsewhere. Because 
ib is uniquely comprehensive, up to date and authorz-* 
itative, the volume might be regarded as indispensable 
to all—from the manufacturer to the analyst and 
inspector—who are concerned with the bacteriology 
of such foodstuffs. M. INGRAM © 
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| By-JOAN M., EYLES | AE" 


HE ranks of well-known scientists have always 

> included not only ‘those who have made major 
contributions to their branch of ‘science, but also 
those who have been responsible for some standard 
text-book, which has caused their name to become 
familiar to thousands of students. One of the 


\ 


earliest of these successful authors was John of ~ 


Holywood, better known as Sacrobosco—the Latinized 
version of his name: A Yorkshireman by birth, he 
studied at Oxford and then taught mathematics in 

- Paris. Sacrobosco flourished in the thirteenth cen- 
tury, and manuscript copies of his treatise on spherical 

_astronomy, “Sphaera Mundi", must have been 
circulated widely. Two centuries later, the advent 
of prmting greatly increased its circulation. The 
first-printed version appeared at Ferrara in 1472, to 
be followed by another twenty-six editions before 
1500, and fifty more m succeeding years. The last, 
bearing the Leyden imprint, was dated 1647. Sacro- 
boseo wrote other treatises, including one on the art 
of numbering, which played an important part in 
popularizing the use of Arabic numbers. “He died in 
Paris, and the year of his death is usually taken to 
be 1256. 

- Passing on three hundred “years, we come to Luca 
Ghini, an Itelian botanist who died on May 4, 1556. 
He was appointed “Reader in Dioscorides" at 
Bologna in 1527, and many of his pupils became 
famous, including Aldrovandi and the English botanist 
Wiliam Turner. Ghini is thought to have been the 
first to use dried plants for scientific purposes, and the 
earliest known herbaria, in the modern sense, were 
all made by his pupils. : 

Another botanist, who died a century after Ghini, 
was Walter How, born in London in 1620 and educated 
at the Merchant Taylors’ School and at St. John’s 
College, Oxford. How practised as a physician in 
London, and was the author of “Phytologia Britan- 
nica", which appeared anonymously in 1650; This 
has been regarded as the first British flora, though 
some local lists preceded it. How died whén only 
thirty-six, on August 31, 1656, and was buried at 
St. Margaret’s, Westminstér.” 


During the Civil War, Walter How was captain of ' 


a cavalry troop on the side of King Charles. . On the 
opposing side we find Edmund Wingate (1596-1656), 
mathematician and lawyer, who chose to support 
the Parliamentarians, although he had been tutor to 
Queen Henrietta Maria when she was a girl in Paris. 
Wingate’s career bears some resemblance to that of 
Sacrobosco, for he too was a Yorkshireman, Studied 
at Oxford and taught at Paris, and was also the 
author of some frequently re-printed books. His 
“Arithmetick made easy" achieved a nineteenth 
edition in 1760, although by that time it was so 
altered that it would scarcely have been recognized 
by its author. Wingate was member of Parliament 


for Bedford in 1650, and died in London in December : 


1656. 

wx. Jean Baptiste Morin (1583-1656), who in 1630 
became professor of mathematics at the Collége Royal 
in Paris, has been called the last of the astrologers. 
His horoscopes were highly thought of, and he was 
consulted regularly by Cardinals Richelieu and 


r 


a 


Mazarin, receiving from .the latter a handsome 
pension. vem 

An eminent Itelmn of this period was Marco Aurelio 
Severino (1580-1656), who became professor of 


anatomy and surgery at Naples in 1610, and whose 


.teaching drew students to Naples even from regions 


north of the- Alps. His “Zootomia Democritae”, 
published at Nuremberg.in 1645, was the first com- 
preheysive treatise on comparative anatomy. In the 
last section of this book he describes methods of. 
dissection &nd reccmmends the use of the microscope, 
“invented in our 1fe-time". He was in his seventy- 
sixth year when he died of the plague in Naples. His - 
books, particularly the “Zootomia”, are, extremely 
rare. - z INC 

The most important tercentenary of the year is : 
undoubtedly that of the birth of Edmond Halley, the ` 
gifted mathematic™n, astronomer and pioneer meteor- 
ologis& who is abo remembered for the part he 
played in the prcduction of Newton’s “Principia”, 
Halley was born cn October 29; 1656, in the parish 
of St. Leonatd's, Shoreditch, and received his educa- 
tion at St. Paul’s School,and at Queen’s College, 
Oxford. His first paper (one on astronomy) was 
read to the Royal Society when he was only nineteen, 
and during the nsxt sixty years more than eighty 
papers appeared in the Philosophical Transactions 
under his name. Towards the end of 1676 -Halley 
went to St. Helens, where he spent more than a year 
making astronomical and meteorological observations, 
publishing on his return a catalogue of southern stars, 
which was followed a few years later by the first 
map of the trade winds. In 1684 he made his famous 
visit to Newton at Cambridge-which led the latter to 
prepare the “Principia”. In 1686, after the first 
part had been delivered to the Royal Society, Halley 
not only undertook to supervise the printing, but also 
made himself responsible for the entire cost. This 
was because at that time the finances of the Royal 
Society were so lcw that it was not only unable to 
carry out its origmal resolution to pay for printing 
the "Principia", bat was even unable to pay Halley, 
then assistant secretary, his promised stipend of £50 
a year. In July 1687, in the same month that 
Halley sent Newtcn twenty copies of the “Principia”, 
to “bestow on ycur friends in the University”, he 
accepted seventy copies of Willughby’s “De Historia 


Piscium”, published the previous year by the Royal 


Society, in lieu of some eighteen months salary. 

The rest of Ha.ley's career must be passed over 
quickly. It incluces two sea voyages in command of 
H.M. Pink Paramour, the principal object of which 
was to make observations on the variations of the 
compass; sixteer years as Savilian professor of 
geometry at Oxtord; and ‘twenty-two years as 
Astronomer Roya. at Greenwich. Seventeen years 
after his death the comet whose orbit he had 
calculated returned as he had predicted, thereafter 
to be known as Halley’s Comet. 

A friend and correspondent of Halley, William - 
Molyneux (1656-£8), was eleeted a Fellow of the 
Royal Society in 1685. fie was founder and first 
secretary of the short-lived Dublin Philosophical 
Society, the forerunner of the Royal Dublin Society 











founded in 1731. In 1692 Molyneux published 
“Dioptrica Nova", which contained an appendix by 
Halley...- 7 

< Another contemporary scientist interested in optics 
was the Dutch microscopist Nicolaas Hartsoeker, 
born on March 26, 1656. He published in 1694 an 
"Essai de Dioptrique" in which he illustrated his 
invention, the: serew-barrel microscope, generally 
associated with the name of Wilson,"who introduced 
it to England. Hartsoeker was elected a foreign 
associate of the French Academy of Sciences, when 
it was re-constituted m 1699. He died in 1725. 

The celebrated French botanist, Joseph Pitton de 
T'ournefórb, was also born in 1656, on June 5, at Aix, 
m Provence. Tournefort studied medicine at Mont- 
pellier, and made many botanical journeys, parti- 
cularly in the Pyrenees, where he suffered great 
hardships. He was appointed demonstrator at the 
Jardin des Plantes, Paris, in 1683; and during 
1700-2 travelled ın Greece and Asia Minor. He died 
in 1708 as the result of a street accident in Paris. 
An account of his travels in the Near East.appeared 
in 1717 and was translated into English m the 
following year. Tournefort’s system of plant classi- 
fication, first described in his “Élémens de Botanique", 
1694, was artificial, being based on differences in the 
corolla, but it was popular and widely used until 
that of Linneus was adopted. 

The two hundred and fiftieth anniversary of ‘the 
birth of Benjamm Franklin, American philosopher and 
statesman, occurs on January 17 (N.S.). The anniver- 
sary of the death of John Evelyn, on February 27, 1706, 
also calls for mention here. Evelyn, best known as a 
diarist, was closely connected with the early years of 
the Royal Society, and on two occasions was urged 
to accept nomination for the presidency, but refused 
the honour. His book ''Sylva" was a valuable 
account of arboriculture, and his 'Fumifugium: or 
the Inconvenience of the Aer and Smoak of London 
dissipated” strikes quite a modern note. 

It is surely unusual, if not unique, for four.genera- 
tions of a family to succeed one another as directors 
of a scientific establishment. Jacques Cassini (1677~ 
1756) was thé second member of the famous family 
of French astronomers who for well over a hundred 
vears were in charge of the Paris Observatory. All 
- became Academicians and also Fellows of the Royal 
Society. Cassini II opposed Newton’s theory that 
the Earth was an oblate spheroid, flattened at the 
poles, he and his supporters holding that it was 
flattened at the equator. Two celebrated expeditions, 
sent by Lour XV to measure a degree of latitude, 
one in Lapland and the other near the equator in 
South America, had by 1745 proved that Cassini was 
wrong and Newton right. Cassini died at Thury, 
near Clermont, on April 18, 1756. ` 

Not many years after the French expedition had 
roturned from South America, a young Welshman, 
Lewis Evans, who had emigrated in his youth to 
North America, was busy carrying out a topographical 
survey of Pennsylvania. His map of this region, 
published in: 1749, was followed by one that is better 
known, his “Map of the Middle British Colonies’, 
showing the valley of the Ohio and its tributaries. 
It was a remarkable achievement, and was re-printed 
many times—mainly in pirated editions. Evans was 
a keen observer and’ recorded many interesting 
physiographical and geological notes, both on his 
maps and in his journalst. *He died on June 11, 1756. 

The name of ‘lieberkuhn’ used to be given to the 
concave mirror once used on microscopes to illu: 
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minate small opaque objects. Its inventor, J. N. 
Lieberkuhn (1711-56), a German physician and 
mucroscopist, not only made excellent microscopes, 
but was also esteemed for his injected preparations, 
some of which he,is said to have exhibited to the 
Royal Society, when he was in London about 1740. 
In particular he studied the structure of the small 
intestine, describing the Lieberkühn's crypts, as they- 
were later named. . 

In the field of chemistry, the bicentenary of the 
birth of J. A. C. Chaptal (1756-1827) is of interest. 
Chaptal occupied for a time the chair of chemistry 
founded for him at Montpellier; but he concerned” 
himself especially with applying the new chemical 
discoveries of his day for the benefit of industry and 
agriculture. His ability was recognized by Napoleon, 
who made him Minister of the Interior. During his 
tenure of office, Chaptal did much to promote applied 
science. After the fall of Napoleon he was obliged 
to retire, but m 1816 was nominated a member of 
the Academy of Louis XVIII. 

Although the physician and mmeralogist Dr. 
Wilham Babington (1756-1833) made no outstanding 
contribution to science or medicine, he -deserves 
remembrance as the senior member of those who 
founded the Geological Society of London in 1807. 
In his house this small group of enthusiasts first met, 


_ sometimes at seven in the mornmg, for Babington 


was a busy physician; and it was he who provided 
accommodation for the Society’s mineralogical collec- 
tion, until a room at 4 Garden Court, Temple, was 
obtained in 1809. Babington was president of the . 
Society during 1822-24, and some years later, at the 
age of seventy-seven, his unabated enthusiasm led 
him to enrol in a chemustry class held at the new 
University of London (now University College). 

Others born in 1756 include Sir Everard Home, 
brother-in-law of John Hunter, who gave nineteen 
Croonian lectures to the Royal Society; Francis 
Egerton; the eighth Earl of Bridgewater, whose will 
provided for the famous Bridgewater Treatises ; and 
John Loudon MacAdam, who did so much to improve 
British highways., : 

Firsb among those who died in 1856, and whose 
centenaries will be commemorated this year, is the 
Italian physicist, Amedeo Avogadro. To-day his 
name is familiar to every student of chemistry, yet 
during his lifetime his now famous hypothesis was 
almost ignored. Avogadro was born in Turm in 1776 
and, like Lavoisier, trained as a lawyer, becoming a 
Doctor of Laws in 1796. But the laws of Nature’ 
appealed to him more than the laws of man, and 
turning to the study of science, in 1806 he began 
teaching mathematics and physics. The classical 
paper in which his molecular theory was first 
expounded was published in the Journal de Physique 
in 1811. This was followed by others, but his views 
remained unheeded by chemists for forty years or 
more. Avogadro died in 1856, and 1t was his country- 
man Cannizzaro who succeeded, a few years later, in 
convincing some chemists that Avogadro’s hypothesis 
could be used for bringing order to the complicated 
matter of atomic weights and the correct formule of 
compounds. Some years were to elapse before accept- 
ance became general, and not until then did Avogadro . 
receive his due meed of recognition as one of the 
founders of theoretical chemistry. In 1911, a century, 


a 


after the publication of his first memoir, representa- 
tives of the scientific world gathered to see the King 
of Italy unveil & monument to Avogadro in the city 
of Turn, where all his work had been carried out. 
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A brilliant young French chemist, C. F. Gerhardt- 
(1816-56), died only a month after Avogadro. With 
Laurent, he criticized the dualistic theory of Berzelius, 
and played an important part in the determination - 
of atomic weights and concordant molecular formule. 
Gerhardt taught chemistry m Montpellier and in 
Paris, but in 1855 was appointed professor of chemis- 
try in Strasbourg, where he died & year later. : 

Another scientist who, hke Avogadro, was too 
much in-advance of his time to receive adequate 
recognition from his contemporaries was the Russian 
mathematician Nikolas Lobatchewsky (1793-1856), 
who wrote the first book on non-Euehdean geometry 


, Russian during 1829-30, and was translated into 
German in 1840. Lobatchewsky was born in Nijni- 
Novgorod, but spent most of his life in Kazan, where 
he was first student, then professor and finally rector 
of the University. He has been called the Copernicus 
of geometry ; but in his lifetime made little impression 
and was even, in 1846, inexplicably relieved of his 
chair and rectorship by the authorities. He died, 
infirm and sightless, on February 26, 1856. 

Two well-known geologists, one English, one 
Scottish, died in 1856. The senior, the Rev. William 
Buckland, taught geology in Oxford for more than 
thirty years, first as reader in mineralogy, then in 
geology. He did much to render the subject popular, 
and his lectures and field-classes were always well- 
attended. He was president of the Geological Society 
in 1824, the year its dining club was founded, and it 
is entertaining to learn that at the first meeting the 
Rev. Prof. Buckland bet Mr. Warburton (a former 
president) two bottles of champagne to one that of 
several toads enclosed in rock cavities by Mr. (later 
Sir Charles) Lyell; one would be found alive at the 
end of a year. As two toads were found alive a year 
later, the genial Buckland was adjudged to have 
won his bottle of champagne. Buckland was on. 
excellent terms with Sir Robert Peel, who, while he 
was Prime Minister, frequently consulted Buckland 
on scientific matters. Peel nominated Buckland 
as Dean of Westminster in 1845. 
the Dean was overtaken by illness, and he died on 
Angust 24, 1856, 

Hugh Miller (1802-56), the Scottish geologist, is 
widely known as the author of that popular and 
almost classic work, “The Old Red Sandstone". A 
stone-mason by choice rather than necessity, he 
worked for some fifteen years among the rocks in 
which he found so many treasures. His keen obser- 
vation, coupled with a gift for prose description, 
resulted not only in remarkable reconstructions of the 
fossil fishes he collected so patiently, but also in 
books that were to awaken widespread interest in the 
methods and results of scientific inquiry. In 1839 he 
moved to Edinburgh, where he died in tragic circum- 
stances on December 23, 1850. The little thatched 
cottage at Cromarty where he was born is still 
maintained as a memorial and museum. In 1938 it 
was taken over by the National Trust for Scotland, 
which in 1952 held a meeting there to celebrate the 
sesquicentenary of Miller's birth?, 

Among the geologists one might also include W. H. 
Pepys (1775-1856), for he was one of the original 
founders of the Geological Society. He was, however, 
«better known as a chemist, and in particular as the 
constructor of some exceptionally large voltaic piles 
and batteries. z 

Two amateurs of science call for brief mention here. 
One is Agostino Bassi (1773-1856), an Italian micro- 
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scopist who showei that a vegetable micro-organism 
could be a cause of infection, ‘and thereby ‘ranks ‘as 
one of the pioneers of the germ theory of disease: 
The other is the Eritish naturalist William Yarrell, a 
fine shot and angler, and the author of two works on 
British birds and British fishes which were for long 
the standard a&u-horities for naturalists. Yarrell 
contributed many-papers, including the first detailed 
description of the kiwi, to the Transactions of the 
Linnean and Zoo ogical Societies. à 
Outstanding on the list of those born ın 1856, is 
the name of J. J. Thomson, under whose direction 


- the Cavendish Laboratory at Cambridge became a 
(the name was given by Gauss). It was published in ' 


great centre of research. Thomson enjoyed a tre- 
mendous reputaticn as a leader of research, and not 
only did he himself gain a Nobel Prize in 1908 for 
his theoretical and experimental investigations intd 
the transmission cf electricity through gases, but no 
less than nine o2 those who had worked under 
him at Cambridge were also awarded Nobel Prizes. 
In 1918 he became Master of Trinity, and shortly 
afterwards resigned from the Cavendish professorship. 
Numerous honours came his way, including knight- 
hood in 1908 and the Order of Merit in 1912; as well 
as the Royal, Hughes and Copley Medals of the Royal 
Society. He served as president of the Society during 
1915-20. Thomscn died on August 30, 1940, in his 
eighty-fifth year, and was buried in Westminster 
Abbey. - 

Among the names of French mathematicians, that 
of Emile Picard ranks high. Picard, born in Paris 
on July 24, 1856 was only twenty-four when he 
published the celotrated memoir on integral functions 
which made his name and inspired many others to 
make new discoveries in the field of analysis, His 
influence was profound, for he was an accomplished 
teacher as well as zn outstanding mathematician. A 
member of thirty-seven foreign academies, and 
permanent secretary of the Academy of Sciences in 
Paris, in 1924 he was accorded the rare distinction of 
a seat in the literary section of the Institute of 
France. He died 5n December 12, 1941. 

CG. D. T. Runge, born at Bremen on August 30, 
1856, was professor.of mathematics at Göttingen 
during 1904-24; &s well as attaining eminence 9s a 
mathematician, hə also achieved distinction in 
physics, his work on spectral series giving him a place 
among those whose work formed the experimental’ 
basis of quantum mechanics. Runge died at 
Göttingen in 1927 - 

In the field of botany, an interesting centenary is 
that of A. F. W. £chimper (1856-1901), who took & 
foremost place in establishing the science of plant 
ecology. His book, ‘Plant Geography”, has become a 
classic. He traveled widely, and was one of the first 
to prepare a map of plant distribution. : 

Two biologists vho were born in 1856 achieved ` 
distinction. . Sir Edward Poulton, for forty years ` 
Hope professor of zoology at Oxford, was an enthu- 
siastic Darwinist, end made the problem of mimetic 
resemblances his especial study. He was president 


‘of the British Association when it met at Nottingham 


in 1937. He died sx years later at the age of eighty- . 
seven. E. B. Wilson, American biologist, had a great 
influence on the study of embryology. He studied 
the growth of the nucleus, and introduced the con- 
ceptión of cell-ineage. A Foreign Member of the 
Royal Society, he cave the Croonian Lecture in 1913. 
Another American who should be remembered this 
yedr is R. H. Chittenden (1856-1943), who directed 
thé Sheffield Seien-ifio School at Yale during 1898- 
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1922. He was an early worker in the study of gastro- 
chemical processes, and became world famous as an 
authority on nutrition. 

Other centenaries falling this year include those of 
J. B. Senderens (1856-1937), the French chemist who 
was associated with Sabatier in the discovery of the 
hydrogenation of oils by catalysis; and E. J. Bevan 
(1856-1921), who jointly with C. F. Cross succeeded 
in obtaining viscose from cellulose in 1892. Two 
Americans who made notable discoveries in the field 
of technology were F. I. Ives (1856-1937), who 
invented the first successful half-tone process in 
printing in 1878, and was also an early worker 
in colour photography; and E. G. Acheson (1856~ 
1931), who patented a successful process for the 
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artificial production of graphite, and developed its 
use as & lubricant. 

In the field of technical chemistry, however, the 
most importent centenary of the year is undoubtedly 
thab of the discovery of the first aniline dye, made by 
William Henry Perkin in 1856, which is to be marked 
by celebrations next May. It is proposed to set up a 
trust fund to finance Perkin Centenary Scholarships, 
so linking the past and the future, and this seems- 
a particularly savisfactory way of celebrating & 
centenary. 


1 White, G. W., “Lewis Evang’ Contributions to Early American 
Geology 1743-1755". Illinois Academy of Science Frans., 44, 


1 Bailey, E. B , Nature, 170 790 (1952). 


- CENTENARY OF THE ENGINEER 
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HIS week, The Engineer has celebrated its 

centenary. A special number of the journal has 
been published which contains, in addition to a short 
history, articles by twenty-six eminent authors, which 
constitute a study of influences on engineering 
advancement durmg the past hundred years. 

The first number of The Engineer appeared on 
January 4, 1856, and apart from two gaps, caused 
by the general strike in May 1926 and by the national 
fuel crisis in February 1947, its weekly publication 
has been regular and continuous. Although it is not 
quite the oldest technical journal in Britain, The 
Engineer can claim to be the oldest weekly newspaper 
serving the interests of engineers in every branch of 
the profession and industry which it represents. The 
paper was founded by Edward Charles Healey, a 
young"man of thirty-three, who, it is said, was 
interested, among many other things, in railway 
development. The Great Exhibition of 1851 had 
undoubtedly given an impetus to mechanical inven- 
tion; there was a place for a journal in which the 
many engineering developments of the time could be 
recorded and commented upon. It was that place 
which The Engineer was destined to fill. For seventy- 
‘three years the journal continued in the ownership of 
its founder’s family, his son, Sir Charles Chadwyck- 
Healey, Bart., and a grandson, Sir Gerald Chadwyck- 
Healey, Bart., in turn succeeding to the chairmanship 
of Lhe Engineer Ltd., while a second grandson, 
Mr. O. N. Chadwyck-Healey, became managing 
director. In 1929, The Engineer Ltd. amalgamated 
with Morgan Brothers (Publishers) Ltd. and a new 
company was formed, retaining the second firm’s 
name, with Sir Gerald Chadwyck-Healey as its first 
chairman, and Mr. O. N. Chadwyck-Healey as a joint 
managing director. Now, Mr. O. N. Chadwyck- 
Healey is the chairman, and Mr. C. A. Chadwyck- 
Healey, a great-grandson of the founder of The 
Engineer, is the assistant managing director of the 
owning company. 

From the start, the journal. promised impartiality 
in taking “‘cognisance of all new works relating to the 
useful arts and allied subjects". In addressing itself 
„to its readers, in the first issue, The Engineer declared 
that “every new moon js witness to the advent of 
some invention, some happy discovery, or successful 
application, some change at least, which like more 
fuel, becomes new incitement to fresh efforts. There 
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is, therefore, no want of scope under the title we 
have assumed”. Certainly, as the years of its first 
momentous century have rolled'by, the scope of the 
journal has been ever-widening; there can have 
been few developments in the vast field of engineering 
progress which have not had some place in its columns. 

During its first century The Engineer has had five 
editors, and the service of three of them—the Pendreds 
—now extends over a period of no less than ninety 
years. For its first two years, the paper was edited 
by a Mr. Allen, about whom next to nothing is known 
apart from the fact that his office was at 32 Bucklers- 
bury, in the City of London, while the publisher’s 
headquarters were at 301 Strand. After Allen’s 
resignation in 1858, an American engineer named 
Zer&h Colburn was appointed by Edward Healey to 
“an influential position on the staff”. Colburn had 
come to Britain a year earlier in order to study railway 
development. He was possessed of a photographic 
memory, wielded a brilliant pen, and in many 
respects has been accounted a genius. But Colburn’s 
eccentricities were many, and by the end of 1864 
his resignation. was inevitable. 

It was then that Vaughan Pendred, a young 
Irishman who had lately come to Britain to make 
his way as an engineer, was invited to take the 
editorial chair. His letters and articles had attracted 
the attention of the: proprietor of The Engineer, and 
Vaughan Pendred’s appomtment undoubtedly marked 
the beginning of a new and greatly improved relation- 
ship between owner and editor. Vaughan Pendred 
missed no opportunity of extending the field and 
increasing the influence of his paper, and he took 
early steps to depart from such traditions of technical 
journalism as then existed. In its early years, The 
Engineer relied mainly on patent specifications for its 
illustrations ; but Vaughan Pendred held that the 
current engineering practice of the day should be 
more fully represented, and he persuaded manufac- 
turing and constructional engineers—not without 
some difficulty, it is said—to permit him to pubhsh 
drawings of their actual products. For forty years, 
Vaughan Pendred, who was & master of technical 
description and criticism, edited the paper, and on his 
retirement in 1905, he was succeeded by his second 
son, Loughnan St. Lawrence Pendred, who had 
become his father’s first full-time assistant nine years 
earlier. L. St. L. Pendred’s editorship lasted for 
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forty-one years. He guided The Engineer through 
two World Wars and through the period of depression 
between those Wars, he ensured that the paper kept 
pace with the demands of the day, and he rendered 
innumerable services to the engineering profession 
generally, among which must be recalled his presi- 
dency of the Institution of Mechanical Engineers in 
1930. In 1934, L. St. L. Pendred was created C.B.E. 

in recognition of his work for engineers, and by that 
time his younger son, Benjamin W. Pendred, had 
joined the editorial staff. He succeeded his father 
as editor-in-chief in April 1946—-a position which he 
still occupies. 

It is impossible within the compass of this article 
to make more than a passing reference to the contents 
of The Engineer over its first hundred years. --The 
paper has carefully reported engineering, and many 
other scientific, developments as they have occurred, 
but (as was promised in its first issue) it has not 
confined. itself merely to furnishing “a dry register 
of the progress of machinery”. The paper has always 
covered abroad canvas. There have been articles 
by many distinguished contributors, such as those, 
in 1866, by W. J. Macquorn Rankine on “Simple 
Rules for Practical Calculations of the Efficiency of 
Steam” and by Prof. John Tyndall on “Ice and 
Glaciers”. In 1867 Samuel Smiles was writing in 
The Engineer about Richard Trevithick’s place in the 
early history of the locomotive, while in 1937, much 
nearer to the present time, there appeared special 
articles like those by the late Sir Leonard Hill on 
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“Air Conditioniig" and by Sir Harry Ricardo on 
“Prospects of the High-Speed Heavy Oil Engine". 
Contributions of this order by distinguished authors 
have regularly had & place alongside descriptions of 
all kinds of engmeering works, reports of technical 
meetings and exLibitions, and surveys of economic 
and labour affairs. At the same time, there has been 
a place for brief, and interesting, notes such as one, 
many years ago, setting down the time taken by the 
winner of “The Derby” as recorded by Benson's 
chronograph ! 

The diversity of interest revealed in earlier nE 
of The Engineer continues unabated. The first 
hundred years of she journal cover a period in which 
steam power has -eached its zenith and has declined 
aś thé utilization cf electrical and internal combustion 
engine power has rapidly advanced. There has been 
outstanding progress in aeronautics, metallurgy, radio 
and telecommunizations, while the construction of 
great civil engineering works, the development of 
mass-production methods, and, not least, the educa- 
tional and sociolcgical advances in engineering have 
time and again proved to be of outstanding impor- 
tance. All of them are matters which have claimed 
the close attenticn of The Engineer. As the paper 
moves into its second century, subjects like the fuller 
development of tae gas turbine, nuclear power and 
automation ere prominent. The tempo of tech- 
nological progress all over the world continues to 
increase; but thare is no doubt that The Engineer 
will continue effectively to record that progress. 


ANTIPROTONS = 


By Pror, O. CHAMBERLAIN, Pror. E. SEGRE, Dr. C. WIEGAND and: Dr. T. YPSILANTIS 
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INCE the development of Dirac’s theory of the 
electron and the brilliant confirmation of one of 
its most startling predictions by the discovery of the 
positron by Anderson, it has been assumed most 
likely that the proton would also have its charge 
conjugate, the antiproton. The properties that define 
the antiproton are: (1) charge equal to the electron 
charge (also in sign); (2) mass equal to the proton 
mass; (3) stability against spontaneous decay ; 
(4) ability to become annihilated by interaction with 
& proton or neutron, probably generating pions and 
releasing in some manner the energy 2 me*; (b) 
generation in pairs with ordinary nucleons; (6) 
magnetic moment equal but opposite to that of the 
proton; (7) fermion of spin $. Not all these properties 
are independent, but all might ultimately be sub- 
"jected to experiment. 

In cosmic rays, where, such antiprotons could 
appear, some events have been observed which could 
be due to antiprotons ; but their interpretation is 
uncertain. 

In order to generate antiprotons in the laboratory, 
an absolute lower limit of the necessary energy is 
2 mc? = 1:88 BeV.; but the mechanism of the 
collision and the conservation of momentum influence 
this lower limit, which becomes 5-6 BeV. if the 
process is a nucleon-nucleon collision, or 4-4 BeV. if 
the Process is a two-step one with the formation of a 
pion in a nucleon-nucleon collision followed by a 
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pion-nücleon eolüsion in which the nucleon-anti- 
nucleén pair is generated. These thresholds can be 
lowered appreviakly by internal motions of nucleons 
in the nucleus. (Energies are quoted in the laboratory 
system.) 

When the Berkeley bevatron was planned, the 
goal of 6 BeV. wes set, in the hope that this energy 
would be sufficiert to create antiprotons. 

The methods cf detection of the antrproton can 
make use of any cf the seven properties listed above. 
It seemed that (I), (2) and (3) might be the easiest 
to ascertain; (4 would also be highly desirable ;.. 
whereas (5)-(7) are at present very difficult to 
observe. 

There are classical methods of measuring, charge 
and mass of a particle that go back in their origin 
to J. J. Thamscn. They entail the simultaneous 
measurement on the same particle of any two of the 
quantities momertum, velocity or energy, which in 
turn can be obtaimod from the observation of electric 
or magnetic deflexions, time of flight, range, scattering 
in photographic emulsions, etc. As for the charge. tt 
is sufficient to measure its sign and its absolute value 
in a rough way cnly, because it is assumed that it 
is an integral mu'tiple of the electronic charge. 

After a detailed discussion, it was decided that 
momentum p and velocity v constituted the most 
promising combimation for ascertaining the mass. 
The first suecesscul experiment! was performed at 
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the end of September 1955, as follows. The momentum 
was measured by passing the particles ‘generated by 
bombardment of a copper target with 6-2 BeV. 
protons through two deflecting magnetic fields and 
two magnetic lenses. This ensemble lèt through 
only particles for which p = 1-19 BeV.[e,-if their 
charge is equal to that of the electron, including sign. 
The velocity was measured by a time-of-flight 
measurement between two scintillation counters 
40 ft. apart. The pulse-size in the scintillators showed 
that the particles were singly charged. 

The chief difficulty of the experiment rests with 
the fact that the antiprotons are accompamed by 
many pions—44,000 pions per antiproton in the most 


favourable conditions. For this reason provision 


must be made for eluninating spurious background 
effects. One of the most important steps is the 
insertion in the beam of two Cerenkov counters: 
one that is activated by particles with v/c = B > 0-79, 
and one of a special type that is activated by par- 
ticles ‘with 0:75 < B < 0-78. Pions with p = 
1:19 BeV./c have B = 0-99, while antiprotons of the 
same value of p have B = 0-78, and their respective 
times of flight for an interval of 40 ft. are 40 x 
10-* sec. and 61 x 10-? sec. Particles with B in the 
interval between 0-75 and 0-78 trigger the sweep of 
an oscilloscope in which the time of flight between 
two scintillation counters 40 ft. apart is displayed. 
This time of flight appears as the distance between 
the two ‘pips’ due to the traversal of the counters. 
From this time of flight the mass is determined with 
an accuracy of 10 per cent for each particle. Up to 
now, &bout 250 partieles have been observed and 
the average mass is known to about 5 per cent. It 
is 1,840 + 90 electron masses. 

The functioning of the whole apparatus is checked 
by sending through it positive protons in a separate 
run. These are obtained from a subsidiary target, 
and their orbits are selected in such a way that they 
have the same momentum as the antiproton. 

The particles are observable after a time of flight 
of 10-7 sec., which rules out particles with a mean 
life much shorter than 10-9 sec., in particular the 
known hyperons. These measurements are: thus in 
agreement with pomts (1), (2) and (3) mentioned 
above, and the identification of the new particle with 
the ‘antiproton is a natural one, although not 
absolutely established. 

There are also some ixidications on the fourth 
r point mentioned above, namely, the terminal process 
of the particle. Particles selected as antiprotons by 
the apparatus of ref. 1 were sent into a block of heavy 
' glass and the Cerenkov radiation generated in it was 


INTERNATIONAL COMPARISONS 


URING the period May 1952-November 1954,' 

international] comparisons have been made 
of standard samples of the radioactive nuclides 
sodium-24, phosphorus-32, cobalt-60, strontium-90 + 
yttrium-90, iodine-131 and gold-198. The organiza- 
tions taking part in these measurements and com- 
parisons have been the United States National 
Bureau of Standards, Atomic Energy of Canada, 
Limited, and four British, laboratories (the National 
Physical Laboratory, the Atomic Energy Research 
Establishment, Harwell, the Royal Cancer Hospital, 
London, and the Medical Research Council, London, 
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measured?. This r&diastion does not correspond, of 
course, to the entirety of the energy released ; actually 
it is only a small part of it. However, a calibration 


-. was performed, and from the pulse size the visible 


energy was estimated. Values up to 800 MeV. were 
found. This 1s consistent with the expected modes 
of annihilation for an antiproton, and with the 
energy it would throw into Cerenkov radiation in & 
detectable form; but it is not sufficient yet for 
positive identificatibn on that score only. 

Another type of observation on the terminal 
phenomenon accompanying the absorption of the 
antiproton was also performed? ‘with the photo- 
graphic plate technique.  ^Particles of selected 
momentum obtained with an arrangement similar to 
that described in ref. 1 were slowed down by a 
‘copper absorber and finally stopped in a stack of 
photographic emulsions. Among a background of 
many pions one particle was found which has pro- 
tonic mass, comes to rest and produces a star con- 
taming six black tracks, one grey proton, one pion 
of 58 MeV. and one minimum ionization track. The 
visible energy released is larger than 830 MeV. -The 
total energy released cannot be known, because there 
are neutral particles emitted; but this amount of 
visible energy 1s also consistent with the annihilation 
of an antiproton. 

Olearly many questions are raised by the new 
particle. Its identification should be further cor- 
roborated ; it is important to study in detail its 
annihilation properties for complex nuclei and, 
possibly even more interesting, the annihilation with 
hydrogen and deuterium. In addition,-the' cross- 
section for nuclear interaction and the mechanism of 
production are clearly to be investigated. - 

The existence of the antiproton entails with virtual 
certainty the existence of the antineutron. Its 
experimental demonstration is a’ most interesting 
problem. Probably the neutron beam of the Berkeley 
bevatron contains an appreciable number of them, 
but their disentanglement from the ordinary neutrons 
appears a formidable task. It is likely that the best 
approach will be either: (1) to transform an anti- 
proton into an antimeutron by a collision with a 
proton; or (2) to convert an antineutron into an 
antiproton by collision with an ordinary neutron and 
detect either the final antineutron in (1) or the final 
antiproton in (2). f 
bari c m Segré, Wiegand and Ypsilantis, Phys, Rev., 100, 947 

D). , 


* Brabant, Cork, Horwitz, Moyer, Murray, Wallace and Wenzel, Phys. 
Rev. (1n the press). 

3 Chamberlain, Chupp, Goldhaber, Segrè, Wiegand, and Amaldi, 

- Baroni, Castagnoli, Franzmetti and Manfredini (to be published). 


OFJRADIOACTIVITY STANDARDS 


co-ordinated through the National Physical Labor- 
atory Advisory Committee on Radioactive Standards). 
Periodical meetings between representatives of the 
three countries have been arranged by the United 
States National Research Council Sub-committee on 
Beta- and Gamma-ray Measurements and Standards. 
Several papers on the work have already appeared 
(refs. 1-12). 

The samples used for the comparisons were 
standard solutions prepared by the U.S. National 
Bureau of Standards, excepting the strontium-90 + 
yttrium-90 samples, which were prepared by the 


€ 
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Atomic Energy Research Establishment, Harwell. 
The solutions generally contained a few microcuries 
per gram. In the case of cobalt-60 and-iodine-131, 


stronger solutions containing of the order of ‘one , 
millicurie per gram were provided. The disintegration- ' 


-rates of the samples were determined at each of the 
laboratories by one or more of the following methods : 
total Q-counting in -a 4r solid angle, 4nBy- .and 
By-coincidence counting, and yy-coincidence counting. 
The results of measurements under what are con- 


` sidered to be the best conditions attainable at present 


ate in agreement, to` within about + 2 per cent, 
except for 4r-counting of. low-energy B-rays 

In measurements of-sodium-24 and gold- 198 by 
4nxf-counting, the fractional losses of Q-particles by 
absorption are~small and the results agree within 
+ 2 per cent. 
with 4nBy- and By-coincidence results. The basic 
counting measurements for iodine-131 are in agree- 
ment within 1 per cent, but there is some uncertainty 
concerning the allowance to be made for self- 
absorption. No such allowance was applied by the 
British and Canadian laboratories; but it has been 
calculated by the National Bureau of Standards to 
be"about 2 per cent. Owing to the complex dis- 
integration scheme of iodine-131, there is unfor- 
tunately no ready means of providing a cross check. 
The apparent systematic difference of about 3 per 
cent between the National Bureau of Standards 
results for iodine-131 and the standard of this nuclide 
at present adopted in Great Britain and at Chalk 
River is thus attributable to the correction assumed. 
for self-absorption. 

Agreement tc to within + 1 per cent was obtained in 
the measurements of cobalt-60 by By- and yy- 
coincidencé counting. A wide range of values by 
4nB-counting was, however, reported by the British 
laboratories. Subsequent investigations at the 
National Bureau of Standards showed that, owing to 
the relatively low energies of the -parbicles, the 
apparent disintegration-rates obtained by 4nf-count- 
ing were critically dependent on the amount of solid 
material in the source and on its distribution. Con- 
sideration of the cobalt-60 results leads to the 
conclusion that, owing to the precautions necessary 
in the preparation of the source, and the uncertainties 
in the absorption corrections, the 4mnf-counting 
method of standardizing this nuclide is at present 
less reliable than the coincidence method. It is, 


. however, considered that the disintegration-rate of 





They also agree within these limits. 
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the solution distributed was determined by the 


. coincidence methal to an accuracy approaching 


+ 1 per cent. 
Ionization chamber equipment for preserving 


‘standards of the nuclides used for these comparisons 


has been set up at she National Bureau of Standards, 


and similar , equipment is being calibrated at the -~ 


National Physical Laboratory. The co-operation 
between the Amerzcan, Canadian and British labor- 


-atories on all matters relating to the. establishment 


and the maintenance of radioactivity standards is to 
be continued in order to check the agreement already 
attained, and to ‘extend the comparisons to other 
nuchdes. It is hopsd that standardizing laboratories 


in other countries will participate in future com- — 


parisong ; those inzerested should write to the most 
convenient of the suthors of this communication. 


A. V. ASTIN ` 


National Bureau of Standards, 
Washington, D.C., U.S.A. 
Pur amat E. O. BUrzLARD 

National Physie Laboratory, 
Teddington. England. 
W. B. Lewis 
Atomic Energy of Canada, Limited, 
Chalk River, Ontario. 
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TURBULENCE IN THE ATMOSPHERE AND IN THE OCEAN. 


HE study of atmospheric turbulence can reason- 
ably be regarded as having been started some 
fifty years ago by the distinguished oceanographer, 
Ekman. Since then, it has progressed in the inter- 


mittent way of most branches of science, and at the | 


present it appears to be in a state of flux. 

Up to a few years ago, advances in atmospheric 
turbulence were usually achieved by exploiting the 
basic similarity between laws of flow on the laboratory 
and on the atmospheric scale, together with ingenious 
and painstaking confirmatory observations. These 
were, for technical reasons, usually made in the 
lowest 10 m. of the atragsphore, where the horizontal 


shearing stress can 2e taken as independent of height, 
although there were occasional explorations to the 
top of what was called the ‘frictional boundary layer’, 
at about 1 km., beyond which the eddy transfer of 
momentum was thought to be negligible. Tho 
turbulence was often regarded as fluctuations in the 
wind, temperature and humidity which were too 
rapid to be recorded by conventional meteorological 
instruments. TENN 

In 1949, however, Priestley made 8 pioneer 
statistical study! cf the hðrizontal transfer of heat 
and momentum by motions of large scale, using wind 
and temperature observations made at daily intervals 


« 
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at all levels over Larkhill... His technique, which was 
perhaps influenced by the earlier work of Jeffreys 
and Defant, has since been used by others; it pro- 
vides a convincing demonstration of the obvious fact 
that atmospheric turbulence cannot be identified with 
motions of any particular scale. 

The close link between motions on all scales is well 
Shown by the work of Sheppard, Charnock and 
Francis?, who from observations made near the 
Scilly Isles suggested that over the ocean in the 
Westerlies the shearmg stress did not vary with 
height up to the maximum height observed, about 
1 km., and probably beyond. The implication was 
that the shearing stress was due to turbulent transfer 
of momentum down a gradient of mean momentum, 
the gradient being due not only to friction hut also 
to a horizontal gradient of temperature, a thermal 
wind. The classical concept of a limited friction layer 
was not valid, at least over the ocean. This work, 
taken together with that of Priestley and others, fits 
well with recent models of the general circulation of 
the atmosphere in which the effects of motion on all 
scales play a part. 

This broadening of the scope of atmospheric 
turbulence has raised new problems, not only of 
physics but also of nomenclature; in particular, 
since turbulence can no longer be regarded as the 
embroidery on the anemograph, some workers find it 
convenient to regard the word ‘turbulence’ as con- 
noting a technique for determining,. usually by 
statistical methods, the properties of any field of 
flow. This has the great virtue of bringing into the 
open the difficulties associated with the wide-spectrum 
of atmospheric motions. When used as other than 


^,& technique, the word turbulence usually seems 


to be qualified in some way—by small-scale or large- 
scale, or by the ubiquitous medium-seale—the word 
turbulent being used only in such platitudes as “the 
atmosphere is turbulent on a broad range of scales 
The result is that at a meeting to discuss atmospheric 
turbulence, the papers may include almost any aspect 
of dynamical meteorology. 'This was certainly the 
case at a symposium held at the summer meeting 
of the Royal Meteorological Society held? at Ash- 
burne Hall, University of Manchester, during July 
22-23. Of the four papers presented, one Was con- 
cerned with motions through the whole atmosphere, 
two' dealt with motions in the lowest 2 km. and one 
attempted to bridge the gap -between small-scale 
near-surface flow and that at greater heights. A fifth 
paper, presented in a symposium on oceanographical 
topics, described eddying motion in tidal flow near 
the sea bed. 

Prof. P. A. Sheppard presented a joint paper on 
- medium-scale turbulence in trade-wind air, which 
described the results of an expedition to a small 
island in the West Indies to make observations 
similar to those made earlier at the Scilly Isles. On 
fifteen days out of a total of twenty-seven, balloons 
were released from the upwind shore at intervals of 
about 10 minutes and were observed every 20 
seconds, using two theodolites. The particular 
interest of such observations in the trades is that the 
directions of the mean surface wind and the thermal 
wind are opposed (there was a maximum in the 
profile of mean wind-speed at a height of a few 
hundred metres) and. that cumulus convection is 
almost always present. Fluctuations from the mean 
flow were analysed using*averaging periods increasing 
from 3 hours up to.the whole 27-day period. Over 


this period it was found that horizontal momentum - 
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.was being transferred to the north by the làrger- 


scale motions which were sampled, a smaller amount 
being transferred to the south by motions of smaller 
scale. On no scale was there equipartition of turbulent 
energy between the three velocity components, the 
root-mean-square energy in the vertical being one or 
two orders of magnitude less than that of the hori- 


' zontal components. A complete account of the 


results of the expedition is to be published; they 
will add to our knowledge of the medium-scale 
turbulence and of the momentum transfer it brings 
about in this important region” 

Mr. F. B. Smith then read his paper on geostrophic 

and ageostrophie wind analysis*, in which he esti- 
mated the work done over the British Isles by the 
atmospheric pressure field set up by differential 
heating. He first reduced the equations of motion to 
an approximate but observable form which involved 
the geostrophic and ageostrophic components of the 
wind-velocity and the radius of curvature of the 
isobars. These he had obtained by drawing charts 
using British radio-sonde data at nine levels for every 
third day of 1953. The rate of production of kinetic 
energy was found to be of the same order as that 
found by Brunt by considering dissipation by small- 
scale turbulence, but it appeared to be differently 
distributed with height. The flow across the isobars 
was found to be about the same as would be predicted 
usmg the well-known Ekman distribution, again as 
used by Brunt; some check on this estimate was 
obtained by calculating the life of typical depressions, 
which was found to agree with observation. This 
paper is-a good illustration of the close link between 
motions on the largest and smallest scales. 

Turbulence of medium scale is being shvestigated 
by Dr. F. Pasquill, who presented a prelimmary 
report of the diffusion of fluorescent dust over dis- 
tances of some tens of miles and heights of some 
thousands of feet. The dust particles, of zinc cadmium 
sulphide, diameter 0-5-3p, were sampled by tbe 
Meteorological Research Flight using an airborne 
sampler. Individual particles of dust can be counted 
later, since they fluoresce when irradiated with ultra- 
violet light. Results so far indicate that the dis- 
tribution of the dust has the same form at all heights. 
The height of the cloud was much less than the 
width: the width did not increase uniformly with 
distance ; the angle subtended at the release point 
by the cloud at forty miles distance was about half 
that subtended by the cloud at a-mule or so. 

Earlier diffusion experiments in Great Britain have 
been of a smaller scale and usually confined to the 
lowest 30 m., where the wind direction does not 
change appreciably with height. The interpretation 
of these observations of diffusion at greater heights 
is complicated by the variation of wind with height 
both in speed and direction. 

The variation of wind with height has been studied 
by many workers since Ekman fifty years ago. It is 
now well known that in the lowest 10 m. or 100 m. 
the eddy viscosity increases linearly with height, 
and Dr. T. H. Ellison described the wind-field to be 
expected if this linear variation were maintained to 
greater heights.- The solution he has derived has 
many points of interest and, of course, reduces to the 
familiar logarithmic distribution of wind with height 
near the ground. It is possible to allow for the effect 
of a thermal wind of simple form, and the resulting 
modification helps in the interpretation of observa- 
tions such as those described by Prof. Sheppard, 
particularly over the ocean. 
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A paper presented by Prof. K..F. Bowden in an 
oceanographical symposium is also appropriate to’ 
this account. He has made measurements, in col. 
laboration with Mr. L. A. Fairbairn, of fluctuations 
of the three components of current in tidal streams 


in the Irish Sea using an electrode flowmeter designed ` 


at the National Institute of Oceanography. The 


meter is complicated but seems quite surtable for - 


recording fluctuations in current; the velocity of the 
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New Year Honours List 


Tar following names of scientists and others 
associated with scientific work appear in the New 
Year Honours List: - 

Baronet: Sir Hubert Houldsworth, chairman of 
the National Coal Board. 

K.C.B. : Sır Frederick Brundrett, chairman of the 
Defence Research Policy Committee and scientific 
adviser to the Minister of Defence. 

K.B.E.: Alexander Glen, secretary," Department 
of Agriculture for Scotland. 

D.B.E.: Prof. Kathleen Lonsdale, professor of 
chemistry and head of the Department of Crystal- 
lography, University College, London. 

Knights: Dr. Erie Ashby, president and vice- 
chancellor of The Queen’s University, Belfast; Dr. 
Ralph G. Hawtrey, president during 1946-48 of the 
Royal Economic Society, for services to the study of 
economics; Dr. Joseph Burtt Hutchinson, director 
of the Empire Cotton Growing Corporation’s Cotton 
Research Station, Nemulonge, Uganda; Dr. Eric 
J. F. James, high master, Manchester Grammar 
School; Walter Mercer, professor of orthopedic 
surgery, University of Edinburgh, president of the 
Royal College of Surgeons, Edinburgh ; Prof. Alfred 
G. Pugsley, professor of civil engineering, University 
of Bristol; Prof. Samuel McM. Wadham, professor 
of agriculture, University of Melbourne, for public 
services; Prof. Solly Zuckerman, Sands Cox pro- 
fessor of anatomy, University of Birmmgham, deputy’ 
chairman of the Advisory Council on Scientific Policy. 

C.B.: Dr. W. Cawood, principal director of 
scientific research (air), Ministry of Supply ; W. C. M. 
Couch, deputy director of electrical engineering, 
Admiralty ; H. Hardman, deputy secretary, Mimstry 
of Agriculture, Fisheries and Food ; W. J. Richards, 
director of the Radar Research Establishment, 
Ministry of Supply. 

O.M.G.: J. A. Beckett, assistant secretary, 
Ministry of Fuel and Power; F. S. Collier, forestry 
adviser to the Secretary of State for the Colonies ; 
Prof. S. H. Roberts, vice-chancellor of the University 
of Sydney; Dr. J. A. Venn, president of Queens’ 
College, Cambridge, lately chairman of the Colonial 
Studies Committee. 

C.B.E.: Prof. C. E. H. Bawn, Grant-Brunner 
professor of inorganic and physical chemistry, 
University of Liverpool; W. H. Cashmore, director 
of the National Institute of Agricultural Engineering, 
Silsoe, Bedfordshire; S. H. Clarke, director of the 
Fire Research Station, Department of Scientific and 
Industrial Research ; H. V. Disney, chief engineer, 
Industrial Group Headquarters, - Risley, United 
Kingdom Atomic Energy Authority; Dr. A. T. 
Doodson, director of the Liverpool Observatory and 
Tidal Institute; Prof. W. P. Evans, professor of 
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mean current is not recofded. Prof. Bowden gave a 
good deal of information about the correlations of 
the fluctuating currents, and it was clear that much 
valuable work remains to be published. 


H. CHARNOOCK 


1 Quart. J R. Met. Soc., 75, 28 (1049). 
2 Quart. J.R. Met. Soc., 78, 563 (1962). 
3 Quart. J R. Met. Soc., 31, 403 (1955). 
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chemistry, Canterbury University College; R. 
Grahaih, director >f aircraft research and develop- 
ment, Ministry of Supply; H. V. Hayes, director of 
air technical publications, Ministry of Supply ; W. E. 
Hiley, director, V/oodlands Research Department, 
Dartington Woodlands, Ltd.; C. E. Hudson, senior 
education and adv-sory officer, National Agricultural 
Advisory Service, Ministry of Agriculture, Fisheries 
and Food; H. D. Lewis, assistant secretary, Ministry 
of Agriculture, E-sheries and Food; Prof. J. R. 
Matthews, lately chairman of the Scottish Committee 
of the Nature Ccnservancy, and chairman of the 
council, Macaulay Institute for Soil Research ; T. N. 
Mitchell, president of the Royal Agricultural Society, - 
State of Victoria; Dr. A. S. Parkes, director of the 
Division of Experimental Biology, National Institute 
for Medieal Research ; Dr. H. Richardson, principal 
of the Bradford T=chnical College; H. D. Skinnér, 
director of the Otazo Museum and lecturer in anthro- 
pology in Otago Umiversity ; H. C. Smith, secretary . 
of agriculture, Staze of Tasmania; Dr. Kenneth M.” 
Smith, director of the Virus Research Unit (Agri- 
cultural Research Jouncil), Molteno Institute, Univ- 
ersity of Cambridge; R. S. Stafford, technical 
director, Handley Page, Lid.; W. G. Rodway, for 
anti-locust work n Hast Africa; S. G. Wilson, 
director of veterinary services, Northern Region, 
Nigeria. - ge 


Archzblogy in the University, of London : 
cies Prof. V. Górdon Childe 


Pror. V. GORDON CHILDE is retiring from the: chair 
of prehistoric European archeology in the University 
of London and th» directorship of the Institute of 
Archeology in Rezent’s Park. We may hope that 
he will have a very happy period of retirement and 
that his increased leisure will enable him to give us 
the results of his mature conclusions. Childe is an` 
Australian and was at Oxford when the First World 
War started; at the time his health was not good, 
but after the War he spent a long time in Central 
and Eastern Eurcpe. It was here that his great 
knowledge of, and interest in, the early, story of 
mankind in these creas developed. For a short time 
he acted as librarian at the Royal Anthropological 
Institute, but shorzly after this the new Abercromby 
professorship of archeology at Edmburgh was 
founded and Gordcn Childe was its first holder. Most 
of the students there only took archeology as a sub- 
sidiary* subject, though there were a few honours 
candidates. Prof. Childe was very popular with his 
students and laid the foundation of what has become 
an important arckeological school. He also did a 
considerable amount of archeological investigation 
in Scotland, and his work at Skara Brae is well 
known. Later Childe was offered and accepted a - 
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chair in the University of London, which carried with 
it the directorship of the Archeological Institute of 
the ‘University. Here again with his colleagues he 
built up an important school, and one can only regret 
that his retirement occurs before the Institute moves 
into more official quarters in the new University 
building itself. It is to be hoped that, as 1s the case 
at Cambridge, the University of London.may yet see 
its way to recognize archeology as an honours school 
for degree-giving purposes. It is well known that 
Childe holds strong ideological-views not acceptable 
to everyone, but that must not be allowed to obscure 

* the enormous amount of solid factual archeological 
work and teaching that he has accomplished ; he is 
one of the leading prehistorians to-day. 


Mr. W. F. Grimes, *C.B.E. 


Tan University of London Institute of Archeology, 
founded with & voluntary staff and director in 1937, 
has been directed since 1946 by the professor of 
prehistoric European archeology in the University, 
* “Prof. V. Gordon Childe; but since it has been 

receiving financial support from the University ‘of 

London the Institute has extended so rapidly, and 
in particular the teaching work in prehistoric Euro- 
pean archeology has increased so much, that on the 
resignation of Prof. Childe the Senate has decided 

to separate the posts, and has invited Mr. W. F. 

Grimes to accept the directorship. Prof. Gordon 

Childe’s resignation from his double post takes effect 

on September 30, 1956. 

“Mr. Grimes, a graduate of the University of Wales, 
began his professional archeological career as 
assistant in the National Museum of Wales. While 
there he conducted many important excavations on 
prehistoric and Roman sites, undertook compre- 
hensive field surveys of prehistoric monuments, and 
wrote a “Guide to the Collections illustrating the 
Prehistory of Wales". This was published in 1939, 
but republished in 1951 as “The Prehistory of 
Wales"; for it was, in fact, far more than a guide, 
but presented Welsh prehistory in its British and 
European setting. At the end of 1938 Mr. Grimes 
was appointed assistant to the Archeological Officer 

-in the Ordnance Survey; but on the outbreak of 
war he was seconded to the Ministry of Works to 
conduct rescue excavations on archeological sites 
threatened by tho construction of aerodromes or 
military works. These excavations resulted in many 
important discoveries, of which only a small part has 

yet been published,. a full publication by H.M. 

Stationery Office being in preparation. At the end 

of the War, Mr. Grimes was appointed director of 

the London Museum when Mr. (now Sir Mortimer) 

Wheeler was appointed director-general of archeology 

in India. It thus fell to Mr. Grimes to find a new 

home for the Museum that was ejected from 

Lancaster House, and to install the collections in 

their new premises in Kensmgton Palace. At the 

same time Mr. Grimes had to organize and direct 
the excavations of the bombed sites in the City of 

London, that have brought to light so many new 

details as to the topography and architecture of the 

Roman and medieval city, including the Temple of 

Mithras. Mr. Grimes is now president of the Council 

for British Archeology. 


‘The Engineer 


' Tms week sees the cefitenary of The Engineer (seo 
p. 10 of this issue), and a special issue has been 
prepared to mark the occasion. It is a remarkable 


$ 
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and absorbing compilation, with its 124 pages of 
editorial matter and its 300 or so pages of advertise- 
ments. The Editor has assembled a notable collection 
of articles from leading authorities on the develop- 
ment and present situation in the main fields of 
engineering. These have been grouped into: six 
sections, concluding with a fine series of coloured 
plates of modern manufacturing plant and products. 
The articles range from one by Sir Albert Pugsley on 
“Scientific Discovery” to others by Sir Christopher 
Hinton on “Nuclear Power", Dr. H. A. Thomas on 
“Electronics” and Dr. D. F. Galloway on ^Pro- 
duction Methods"; between them these two give a 
good condensed picture of the present and future 
influence of automatic control in industry. Attention 
is also paid to engineering materials with articles on 


“Tron and Steel", “Non-ferrous Metals", “Concrete” 


and “Plastics”. The publishers are to be con- 
gratulated on producing a volume, worthy of their 
high reputation, which will be of permanent value 
and interest. 


Institute of Metals: Medel Awards 


Tx Institute of Metals has awarded the followmg 
medals: Institute of Metals Medal in Platinum 
(1956), to Prof. G. L. Chaudron (professor at the 
Sorbonne and ‘director of the Vitry Laboratory of 
the Centre National de la Recherche Scientifique), 
in recognition of his outstanding contributions to 
knowledge, particularly m the field of the light 
metals, which have greatly benefited the metal 
industries; Rosenhain Medal (1956), to Dr. D. McLean 
(principal scientific officer, Metallurgy Division, 
National Physical - Laboratory, Teddington), m 
recognition of his outstanding contributions to know- 
ledge ın the field of physical metallurgy; W. H. A. 
Robertson Medal (1955) and premium of fifty guineas, 
to E. J. Thackwell (Northern Aluminium Co., Ltd., 
Rogerstone, Mon.), for a paper on the choice and 
construction of monolithic linings for twin-bath 
induetion furnaces for melting aluminium alloys. 


Staffing the United Kingdom Atomic Energy 
Authority 


AN adjournment debate on the staff of the Atomic 
Energy Authority, opened by Mr. A. Neave, was held 
in the House of Commons on December 21; and in 
replying for the Government the Minister of Works, 
Mr. N. Birch, said that, since the annual report of 
the Authority was issued, further measures have 
been taken to improve the pay and conditions ; 
these should give the Authority greater flexibility and 
enable it to compete successfully with outside industry. 
As regards the transfer of staff from the Civil Service, 
78-5 per cent of the Civil servants now with the 
Authority have accepted the offers; 10-5 per cent 
have rejected them and 11 per cent have not yet 
notified the Authority of thew wishes. Only 8 per 
cent of the professional and scientific staff have 
decided not to avail themselves of the offer, whereas 
15 per cent of the executive and clerical staff have 
rejected them. Many of these latter are of consider- 
able seniority, but the numbers are not large and 
most of the wastage has been made good without 
much difficulty. As regards training, there are com- 
prehensive schemes for craft and student apprentice- 
ships, and practical training is sometimes provided 
for students before they enter the university or after 
graduation. Very special consideration has been 
given to ‘sendwich’ courses, and the Authority also 
runs a large number of advanced’ courses m nuclear 
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technology within its own organization. Sympathetic 
consideration has been given to thé difficulties 
experienced in getting technical training by staff at 
such places as Dounreay and Calder Hall, but Mr. 
Birch was unable to say anything more in reply to 
Mr. Neave’s suggestion for a large central institution 
for nuclear physics or nuclear technology. The 
Minister thought that any real danger of widespread 
redundancy is remote whatever the future of nuclear 
weapons; the Authority would be only too glad 
to utilize any skilled personnel released from the 
weapons group. Mr. Birch could say nothing definite 
about the future pattern of the Authority. It is a 
pioneering organization, he said, which must keep 
-abreast of advances in scientific thought and of new 
knowledge. Both scientific and administrative skill 
are needed, and the Authority will continue t/ ‘require 
to recruit good men for its expanding field! JMr. H. 
Usborne suggested that the Authority is 1 ?ruiting 
an excessive proportion of young engineer | 


International Control of Nuclear Weapons 


RxrnvrwG to questions in the House of Commons 
on December 19, the Minister of State for Foreign 
Affairs, Mr. A. Nutting, said that no specific action 
has yet been taken on the proposal he made in the 
United Nations Disarmament Sub-Committee on 
October 7 for a conference of scientists representing 
each member country of the Sub-Committee to report 

.0n the possibilities of controlling nuclear weapons. 
A variant of this proposal was contained m a 
resolution passed by the United Nations Assembly 
the previous week, but was opposed by the U.S.S.R. 
Nevertheless, said Mr. Nuttmg. the Government is 
still seeking to get agreement to some scheme of this 
kind and has not abandoned hope of a disarmament 
agreement on conventional weapons, although it also 
hopes ultimately to achieve a comprehensive agree- 
ment embracing nuclear weapons when means of 
control have been discovered. ~ 


Journal of Analytical Psychology 


ALTHOUGH the followers of Freud have been well 
supplied with literature, the disciples of Jung have 
not been so fortunate. It 1s therefore gratifying .to 
find that the Society of Analytical Psychology, 
London, has decided to produce its own journal, called 
the Journal of Analytical Psychology (1, No. 1 (1955) ; 
published by the Tavistock Publications, Ltd., 
2 Beaumont Street, W.1; 12s. 6d. per issue or 21s. 
per vol. of two issues). In this first issue it is stated 
that "the decision to launch a Journal-of the Society 
did not spring only from the publicly expressed 
observation that we produce no journal, but also, 
indeed one could say mamly, from the internal 
vitality of its members, now over forty in number". 
In the past the writings of the Jungian school have 
tended towards theorization rather than a clinical 
approach, and it ıs a good thing that most of the 
papers here are concerned with patients rather than 
myths. Nevertheless, since mythology and anthropo- 
logy play such a large part in the Jungian approach, 
a great deal of space is devoted to the relationship 
of dreams to primitive thought. The most important 
paper in this issue is that of J. Layard, on boar- 
sacrifice, in which the dream of a patient about 
cooking ham and being chased by a pig is related to 
the ritual sacrifice of pigs in Malekula. Another long 
paper is by Robert F. Hobson, on archetypal themes 
in depression, and Robert Moody writes on the 
function of counter transference. 
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L. Stein writes on’ 
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loathsome women and Amy Allenby on the father > 
archetype in feminine psychology. Anthony Storr 
contributes a note on cybernetics and analytical 
psychology. There is also a long critical notice on 
the collected worxs of O. G. Jung and on Jung’s 
“Answer to Job". It is difficult for anyone who has 
not been educated in the Jungian discipline to 
evaluate these pspers. Those used to- analysing 
dreams by free association, using the patient’s inter- 
pretation, are likely to feel that they might have 
been interpreted otherwise, but in any event such 
clinical work is always of interest. It is to be hoped 
that this journal 2rospers, if only for the fact that 
it allows one to see how others are thinking. 


University of Sheffield 


Tue following have. been appointed to lectureships 
in the University 5f Sheffield: Miss S. K. R. Clarke 
(bacteriology and virus diseases) and R. G. Siddall 
(fuel technology and chemical engineering). The 
present chair of fuel technology and chemical . 
engineering in tha University is to be called the 
Newton Drew chair in memory of the late Mr. and 
Mrs. W. Newton Drew. Mr. Newton Drew served on 
the University Council (1924-34), and was also 
treasurer of the University (1926-32) and a pro- 
chancellor (1932-34) ; Mrs. Newton Drew served on 
committees of the University for many years, and 
both were generocs donors to the University. The 
present occupant of the chair is Prof. M. W. Thring. 


Announcements 


Tue Charles Mayer Prize of the Société de Chimie 
Biologique has been awarded for 1955 to Prof. S. 
Ochoa (University of Chicago) and Mme. M. Grun- 
berg-Manago (of the Centre National de la Recherche 
Scientifique, Franze). The Prize, which is worth 
500,000 francs, has’ only recently-been created and is 
to be awarded anrually, provisionally until 1960, for 
distmguished worl: on nucleoproteins. 


Mr. G. F. Apatris, scientific adviser to A. Gallen- 
kamp and Co., Lid., and Mr. H. B. Toft, formerly 
principal of Bath Technical College and recently a 
sales executive of the Company, have been elected 
to the board of directors of A. Gallenkamp and Co., 
Ltd. 


Tse Royal Agricultural Society of England is 
offering its annual Research Medal, together with an 
award of a hundred guineas, for work of outstanding’ 
merit carried,out m the United Kingdom which has 
proved, or is likely to prove, of benefit to agriculture. 
Recommendations for the award can only be,made 
by the head of the university department or research 
organization concerned. Such recommendations, with 
nine copies of the 2andidate's relevant papers, should 
be sent before January 31 to the Secretary of the 
Society at 16 Becford Square, London, W.C.1. 


Tux Education Panel of the Corrosion Group of the 
Society of Chemical Industry has established a prize 
of 25 guineas, to b» awarded annually, for an essay or 
paper on any aspect (not necessarily research) of the 
corrosion of metab and its prevention. Competitors 
must not be more than twenty-seven years old, and 
their contributions, which may contain diagrams and 
photographs, shocld be about three thousand words 
in length. Entriesmust be submitted before March 31 
to the Corrosion Group Essay Competition, ejo 
Society of Chemical Industry, 56 Victoria Street, 
London, S.W.1. 
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SCIENCE AND DEFENCE IN GREAT BRITAIN 


HE statement made by the Prime Minister, Sir 

Anthony Eden, in the House of Commons on 
October 25, on the administrative responsibilities of 
the Minister of Defence made no specific reference to 
the position of the Defence Research Policy Com- 
muttee. Sir Anthony stated that arrangements have 
been made to co-ordinate, under the Minister of 
Defence, planning and training for the joint action of 
civil and military forces in home defence. The 
Minister of Supply has become a fourth Defence 
Department within the co-ordinating powers,of the 
Ministry of Defence, and the Minister is now 
responsible for seeing that the composition and 
balance of forces within individual Armed Services 
meet the strategic policy laid down by the Defence 
Committee. A new post of chairman of the Chiefs of 
Staff Committee, to which Sir Wiliam Dickson has 
been appointed, has been created, and this officer will 
normally be the United Kingdom representative on 
the Military Committee of the North Atlantic Treaty 
Organization and on other international defence 
organizations. 

These arrangements were discussed in a debate on 
the Armed Services in the House of Lords on Novem- 
ber 8 and 9, in which the importance of research and 
of the scientist in defence was repeatedly stressed. 
In reply to Lord Swinton, who had urged that the 
Minister of Defence should also be responsible for 
deciding what research programmes should be under- 
taken and their priority, the Lord President of the 
Council, Lord Salisbury, said that the Minister of 
Defence has already been grven responsibility for 
framing general policy governing research and 
development. Lord Rea suggested that the m- 
mensely accelerating rate of scientific discovery 
imposes on the Government a great responsibility to 
assess the future in terms which no individual past 
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traming and no previous experience can fulfil. Lord ' 
Hore-Belisha, too, was concerned as to the extent to 
which the scientist exerts an effective influence on 
policy, and Lord Freyberg also urged that a forecast 
of the effect of scientific invention upon the conduct 
of future wars should precede any reorganization or 
amalgamation of the Services. No one outside those 
responsible for the conduct of research knows either 
the aim of scientific invention or what has already 
been accomplished. Lord Balfour, in particular, 
emphasized the need for scientifically trained per- 
sonnel in the Services, and doubts were freely 
expressed as to the extent to which amalgamation is 
possible and the level at which integration is desirable, 
The Parliamentary Secretary to the Ministry of 
Defence, Lord Carrington, replying to the debate, 
assured the House that the Government attaches the 
greatest importance to scientists playing a sufficient 
part in the central organization for defence. The 
chairman of the Defence Research*Policy Committee 
attends meetings of the Chiefs of Staff Committee 
whenever he wishes, and Lord Carrington doubted 
whether a week passes without him discussing some 
matters personally with the Chiefs of Staff. Although 
he is not a member of the Defence Committee, his 
views are invariably known to, and expressed by, 
the Minister of Defence, and the Defence Committee 
on occasion invites him to attend. The Chiefs of 
Staff have also asked the Scientific Adviser to the 
Minister of Defence to be the chairman of sub- 
committees to consider lang-term problems. Lord 
Carrington emphasized that there is always a strong 
representation of scientists at the major exercises 
held by the Service Departments and the North 
Atlantic Treaty Organization; scientists are encour- 
aged to put forward their ideas, and they are warmly 
welcomed by members of all three Armed Services. 


THE BRITISH FLORA DURING 1955 


TUDY of the British flora during 1955 has led 

to no outstanding additions to the list; but 
collectively the results represent important progress. 
This includes interesting extensions of the known 
range of some of the less-common species, a clearer 
understanding of the taxonomic value of various 
units, and the recognition of new ones. These, and 
other aspects, were illustrated by the exhibits at the 
annual exhibition meeting of the Botanical Society 
of the British Isles, arranged in the lecture room of 
the British Museum (Natural History) on November 
28. - 

The meeting was attended by some three hundred 
members and guests, and a full account of the exhibits 
will appear in the Proceedings of the Society. . - 

During the year many field botanists have "been 
concentrating on work in connexion with the Distri- 
bution Maps Scheme! organized by the Society. 
The direct results of thig were shown in an exhibit 
prepared by the Cambridge headquarters of the 
Scheme, which included a map showing the 10-km. 


squares of the National Grid for which lists of mores 


than 50, 150 and 250 species, respectively, have been 
received. Although considerable gaps still remain, 
the progress of the work, which is still only in its 
Second year, is well up to expectations. Mr. F. 
Perring and Dr. S. M. Walters (Cambridge) also 
showed examples of distribution-patterns revealed ın 
the course of local surveys for the Scheme around 
Newton Stewart (Galloway) and Llanrhaiadr (Denbigh 
and Montgomery). 

A by-product of the Scheme was the discovery of 
Orchis militaris in Suffolk, where a colony of more 
than five hundred plants was found by a worker 
listing the species of a 10-km. gnd-square. This very 
rare plant, of which photographs were shown, is new 
to East Anglia. As in the only other known British 
colony (in Buckinghamshire), a large number of 
flower heads were found eaten off; but some seed 
capsules mature. An equally important, and perhaps 
more surprising, extension of range was the dis- 
covery of Trientalis europaea in a boggy alder-birch 
coppice, also in Suffolk. This was shown by Dr. F. 


Rose (Bedford College, London), with a map of the 
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distribution of the species m Britain showing that 
the new locality is some hundred and fifty miles 
south of the nearest previously known station for this 
northern plant. 3 

The flora of Rockall, which is about three hundred 
miles off the north-west coast of Scotland, was the 
subject of an exhibit by Miss Y. Chamberlain (British 
Museum (Natural History)) As a result of collections 
made from near the base of the rock by Charcot in 
1921, and from the upper parts by James Fisher on 
September 18 last, twenty-one plant species are now 
known. These melude one lichen (Verrucaria sp.), 
the remainder being algae. No flowering plants are 
to be found on this sea-swept and isolated rock. 

Miss M. E. Bradshaw (Durham College) showed 
large-scale distribution maps of some Alchemilla 
microspecies in Teesdale and other valleys. These 
were plotted on a grid of 0-2 km. and showed inter- 
estmg correlation with roadsides and fields used by 
grazing animals. A. C. Jermy (University College, 
Leicester) illustrated the distribution of Luroniwm 
natans. This was recorded from Ellesmere, in 
Shropshire, early in the nineteenth century and 
spread from Blake’s Mere to the Shropshire Union 
Canal. It ‘is still spreading in the Manchéster, 
Stafford and Montgomery areas along the canals. 
Other localities are lakes, some of which are isolated 
in mountain districts, and it is suggested that water- 
birds as well as water-carriage may be agents in its 
. dispersal. Another aquatic was shown by Miss E. J. 
Gibbons and J. E. Lousley, who exhibited Alisma 
gramineum. This is already known from a lake m 
Worcestershire where it grows in shallow water with 
flowers, fruits and leaves usually above the surface. 
In September, Miss Gibbons discovered the species 
near Spalding in Ln:neolnshire, and subsequent 
investigation showed that it occurs in four rivers and 
drains. The plant there is completely submerged— 
even the fruits being well below the surface of the 
water—and very different superficially from the 
Worcestershire form. The occurrence of the species 
in Lincolnshire fits in well with the known Con- 
tinental distribution and establishes it as an undoubted 
native in Britain. 

Dr. C. D. Pigott (Sheffield) illustrated the distri- 
bution of the native racé of Polemonium coeruleum 
on black humus-rich soils on ledges of limestone cliffs 
or serees in the Pennines and Cheviots. Transplant 
experiments suggest that the moisture content of the 
soil is critical. Its presence in widespread localities 
during late-glacial times has been confirmed 
repeatedly, and it is now known to have persisted 
through the post-glacial. Dr. E. M. Evans (Nature 
Conservancy) provided an exhibit on the distribution 
and ecology of Primula farinosa. It is found in 
short turf grassland of dry soils, in parvocaricetum of 
flushed soils, and in fen, and its tolerance of this wide 
range of habitats can be explained by the theory that 
a high water-table is required for maximum develop- 
ment. An interesting study of the changes which 
have taken place in the flora of a small area in the 
course of & century was provided by O. Polunin 
(Charterhouse). He compared the 702 species 
recorded by J. D. Salmon for the Godalming district 
in 1849 with the 1,016 species known in 1956. 
During this period there has been a great decline in 
arable land and big increase in built-up areas, roads 
and paths. Alien plants form a larger proportion of 
the present flora, and a few species have become 
extinct during the period. Comparisons of this kind 
can make a valuable contribution to our knowledge 
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of the changes wh.ch are taking place in the British 
fiora generally. i 

Several exhibitors showed plants which are likely 
to prove of impo-tance as additions to the list of 
British species. Cne of the most interesting of these 
is a Sparganium, coticed in substantial numbers this 
autumn along two to three miles of the banks of the 
Thames near Oxfcrd; this was exhibited by M. D. 
Gwynne (Oxford). It has large fruits, of which a 
big proportion are two-seeded, and was at first 
thought to be a pclyploid form of Sparganium ramo- 
sum (2n==80); bus it has been found to have about 
the same chromosome number. Of species already 
described, if seems to be near the North American 
S. eurycarpum Engelm., but further study is required 
before5it can be nemed. W. M. Baron and R. Kemp 
(Oxford) showed the grass Nardurus maritimus from 
recent collections in Berkshire, Oxfordshire and 
Hampshire and gave some of the previous records 
with maps showmg the British and Continental 
distribution. From the time ıt was first noticed in. 
Lincolnshire in 1923 ?, its status has been in dispute ; 
but our increased knowledge of the species suggests 


-that in calcareous grassland it má&y well be native. 


The inland Armer-a exhibited by Miss E. J. Gibbons 
and J. E. Lousloy was first recorded from near 
Grantham in 17263, and there are many eighteenth., . 
nineteenth- and trentieth-century notices over a wide ' 
area, of the old ‘Lincoln Heath’ in Lincolnshire and 
Leicestershire. 1r spite of the existence of supporting 
specimens, some botanists have regarded the inland 
occurrence of the vsually maritime thrift as so improb- 
able that the records have been dismissed as errors or 
introductions. Ir fact, there seems-no real reason to 
doubt that the plants are native, and it was suggested 
that specimens gethered at Ancaster this year (and 
probably those at the other places) are A. elongata 
(Hoffm.) Koch, which occurs inland on sandy heaths 
over much of northern central Europe. The taxono- 
mic rank of this plant 18 uncertain, and for the time 
being it should pe-haps be treated as a variety of the 
‘Atlanti A. maritima, which is a common coastal 
plant. An exhib-+t provided by the Department of 
Botany of the Eritish Museum (Natural History) 
meluded specimers of plants of which accounts had 
appeared in Waz-sonia or the Proceedings of the 
Society during the past year. 

One of the most interesting exhibits showing the 
important contribution which breeding experiments 
can make to taxonomic research was provided by 
M. Cole (Southampton). Chenopodium album and C. 
reticulatum are eæily distinguished by the markings . 
on their seed-coass, and they have been treated as 
separate’ species; but Mr. Cole has shown that the 
seed-coat markirgs on any particular plant are 
determined by tke male pollen parent (xenia) and . 
are therefore not & reliable guide to taxonomic status. 
J. P. Savidge (Liverpool) exhibited Callitriche platy- 
carpa as a distinct species in Britain. His observa- 
tions confirm recent work in the Netherlands* that 
this is quite distin=t from C. stagnalis in both chromo- 
some and morphological characters. He has noticed 
at least nine ecological forms, varying mainly in the 
form of the leaves, and the majority of old records 
and herbarium skeets of C. palustris (C. verna) and 
C. polymorpha ir. Britain can be referred to this 
Species. J. A. Ratter (Liverpool) demonstrated 
morphological cr-teria in, the Dryopteris spinulosa 
complex. He stowed that epidermal and spore 
characters readily separate D. spinulosa and D. ` 
dilatata. N. M. Pritchard (Oxford) exhibited forms 
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of Gentianella campestris in connexion with biometric 
analysis and cultural experiments being undertaken 
to ascertain if G. baltica is distinct from G. campestris, 
and if so, whether G. campestris forms & uniform 
group. Dr. E. F. Warburg (Oxford) showed forms 
of Sedum forsterianum and its allies which he has 
under cultivation, while B. N. Bowden (also of 
Oxford) illustrated the differences in the stomata be- 
tween Sesleria coerulea and the British S. varia with a 
map showing doubtful as well as the accepted records 
of the latter in Britain. J. G. Packer (University 
College, Leicester) had a critical review of the criteria 

„used. for distinguishing the genus Steglingia, in 
which he concluded that the relationship between 
Danthonia calycina and Sieglingia decumbens is one 
of species and not of genus. J. Rossiter (@xford) 
showed specimens of Ranunculus acria and R. bulbosus 
which-he had had in cultivation from Teesdale and 
Durham, and suggested that they included two eco- 
types in each case. P. M. Benoit showed two forms 
of Spartina townsendii that he had found-on mudflats 
near’ Barmouth Junction station, one of which had 
anthers only 5—7 mm. long, incompletely exserted, 
or exserted on short filaments, with small imperfect 
pollen grains and the styles small. This more 
slender plant is perhaps male-sterile, and was com- 
pared with a stouter form with anthers 8-11 mm. 
long exserted on long filaments with the pollen fully 
formed. P. D. Sell (Cambridge) and Dr. C. West 
exhibited a series of critical Hzeracia and suggested 
that a long list of names in current use are synonyms 
of a single species. - 

It has already been shown that two species have 
been confused as ‘greater bindweed—the native 
Calystegia sepium and the introduced C. sylvestris®, 
which is more common in many districts. To these, 
an exhibit by Dr. S. M. Walters (Cambridge) and 
Prof. D. A. Webb (Trinity College, Dublin) added 
a third, the pink-flowered C. dahuricus Herbert 
apud Sims, which can be distinguished by the 
narrow leaf-shape and hairy winged petioles, and 1s 
widespread. G. Halliday (Cambridge) showed how 
another alien, ¢drenaria balearica, has been recorded 
from numerous widespread localities in Britain. As 
long ago as 1861 observations of this plant in Scotland 
aroused heated argument®, and in 1908 it was 
remarked that it was “gradually making its way into 
our flora". To describe Hieracium spraguei as an 
‘endemic alien’ would appear to be a contradiction 
in words, but, so far as our knowledge goes, this is a 
true statement of the position. Pugsley m 19488 
described the species as new to science based on a 
plant found by Dr. T. A. Sprague in Buckmghamshire 
near Chorley Wood in 1923 and 1925. Despite careful 
search by several botanists, it could not be refound 
until R. F. Turney, who showed it at the exhibition, 
sent to Kew specimens collected by Mrs. A. T. 
Peppercorn in 1951. They have, now found it in five 
localities in Buckinghamshire and one in Hertford- 
shire, but although the species is undoubtedly an 
-alien in Britain, its native country is still unknown. 

Mrs. B. H. S. Russell exhibited herbarium speci- 
mens and a drawing of Dichondra repens, a plant 
widespread both in the tropics and some temperate 
countries, which she had found established on dunes 
near Hayle, Cornwall. Miss C. M. Goodman showed 
a most interesting series of alien grasses found in 
fields in Worcestershire where ther seeds had been 
introduced in wool ‘shoddy’. 

From the library of the Department of Botany of 
the British Museum (Natural History) was an exhibit 
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of original drawings for Sowerby’s “English Botany" 
for comparison with the copper-plate engravings of 
the first edition and lithographs of the third. From 
the same library came manuscripts of Wolley-Dod’s 
“Flora of Sussex", Rea’s “Botany of Worcestershire" 
(with the published works for comparison), Benbów's 
“Floras of Uxbridge and District and of Middlesex", 
and Trimen’s annotated copy of Brewer's “Flora of 
Surrey”. Mrs. H. N. Clokie (Oxford) showed 
specimens and manuscripts throwing new light on 
Dillenius and John Sibthorp. It seems that the types 
for Dillenius’s new species in the third edition of 
Ray’s “Synopsis” are likely to be found among 
Sherard’s specimens rather than in the Dillenian 
Herbarium, most of the material of which was 
evidently collected after publication of the 
*Synopsis"?. 

Other exhibits included coloured photographs of 
some British plants by K. Le Sueur, &n interesting 
photograph of Ophrys fuciflora believed $o have been 
found in the Cotswolds, with an account of the cireum- 
stances’ by ©. Thomas, records from the Lleyn 
Peninsula by Dr. A. P. Conolly, the stolon system of 
Glaux maritima by F. N. Hepper and Euphrasias in 
southern England by P. F. Yeo. J. E. LousrEY 
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INTERNATIONAL ANALOGY 
COMPUTATION MEETING 


HE Société Belge des Ingénieurs des Télécom- 
munications et d’Elecironique organized last 
year a series of lectures and colloquia on the various 
aspects of analogy computation. These meetings, 
‘held on a local basis, aroused so much interest and 
seemed to lead to such fruitful discussions that the- 
Society decided, in collaboration with the Société 
Belge des Hlectriciens and the Société Belge des 
Mécaniciens, to organize a larger international con- 
ference on this subject. This meeting was arranged 
for the period September 26-October 2 in Brussels, 
and was attended by four hundred scientists and 
engineers from seventeen countries. Apart from 
many Belgian participants, strong delegations went 
from the United States, France and Great Britain, 
and among the foreign guests were several scientists 
from the U.S.S.R. and from Poland. In conjunction 
with the scientific sessions, an exhibition of analogue 
computing equipment and of many interesting and 
novel applications was held. ' 
The great number of papers subinitted for reading 
(one hundred and one) made it necessary to conduct 


' two parallel sessions, and several additional discussion 


meetings in smaller circles took place. To preserve the 
.unity of the conference, the following invited survey 
papers were given before the whole audience on 
succeeding days, before splitting up for the specialist 
parallel sessions: “Les analyseurs différentiels élec- 
troniques", by M. F. H. Raymond; ‘Electrical 
network analysers’, by Mr. E. L, Harder; “Le 
méthode d'analogie rhéoólectrique, ses possibilités et 
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ses tendances", by Prof. L. Malavard; “The mech- 


anical differential analyser, recent developments and ` 


applications’, by Mr. J. Q. L. Michel; ''Resistance- 
network analogues", by Dr. G. Liebmann; ‘“‘Péda- 
gogie concrète du calcul fonctionnel linéaire”, by 
Prof. J. Brodin; and “Special computers”, by Prof. 
H. Wallman. About 50 per cent of all contributions 
dealt with various aspects of electronic analogue 
computers, including differential analysers, simula- 
tors, etc., about 30 per cent with electrical analogues, 
such as electrolytic tanks and resistance-networks 
and their recent applications, and the remaining 
20 per cent with mechanical differential analysers 
and various special-purpose computers. The-review 
papers and the original communications, together 
with the discussions on these papers, will be pub- 
lished in full as Proceedings of the International 
Analogy Computation Meeting, Brussels, 1955, and 
its editors hope that the volume will he available 
at an early date. 

It was decided durmg the racine to form an 
International Association for Analogy Computation 
(Association Internationale pour le Calcul Anal- 
ogique), and the chairmen of the various sessions, 
representing a good international cross-section, were 


asked to act as members of the organizing committee. ~ 


The purpose of the new International Association for 
Analogy Computation is the furthermg of this field 
by the organization of national and international 
scientific meetings, and the publication of a multi- 
language bulletin or periodical devoted to the 
scientific and engineering basis of analogue com- 
puters and to ther steadily growing applications. 
Collaboration will be sought with existing organiza- 
tions in the fields of electrical and mechanical 
engineering, and with those working with other 
computing techniques. The basic organization of the 
new Association will be in the hands of its first 
elected president, Prof. T. Hoffmann, and his col- 
leagues at the Université Libre, Brussels." 

This first international analogy computation 
meeting, bringing together people from many 
countries, was considered by all participants a very 
stimulating event, and the excellént organization of 
the meoting by the Société Belge des Ingénieurs des 
Télécommunications etd’ Electronique and the great 
hospitality enjoyed will'be remembered by all. , 

G. LrEBMANN 
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CHEMISTRY AND PHYSIOLOGY 
OF PHOSPHOLIPIDS 
- SYMPOSIUM IN ONTARIO 


URING October 12-13, some hundred and twenty 
scientific workers gathered at the University of 
Western Ontario, London, Ontario, to attend a sym- 
posum on phospholipids sponsored by the Bio- 
chemistry Division of the Chemical Institute of 
Canada. The success of the meetings, planned by 
Prof. R. J. Rossiter and members of the local com- 
mittee of the Institute, was attested by the 
enthusiastic response of all participants. The papers 
and succeeding discussions will be published in full in 
the Canadian.Journal of Biochemistry and Physiology. 
Tho first part of the symposium, with Dr. A. M. 
Wynne (University of Toronto) in the chair, was 


entitled “Chemistry of Phospholipids” and dealt with 


current advances in knowledge of the structure and 
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properties of the phospholipids. Dr. Erich Baer 
(Toronto) outlinec the elegant- synthetic methods 
used by his group for preparing optically pure «- or 
B-isomers of glycerophosphoric acid, glycerylphos- 
phoryleholine, phosphatidic acids, lecithins, glyceryl- 
phosphorylethanol&mine, glycerylphosphorylserine, 
&nd phosphatidyl serine. - He also described .the 
22-step preparatior. of the first synthetic lipopeptide, 
L- œ - (distearoyl) - chosphatidyl - L - serylglyeylglyeme. 
Finally, he reported on the first synthetic preparation 
of a fully unsaturated lecithin, r-x-dioleyllecithin. 
Of particular interest is the ability of this substance 
to render a numbsr of polar compounds soluble in 
organic solvents, aad its property of high stability to 
atmospheric oxidation. . Dr. Baer emphasized the 
consistency with which the r-eonfiguration and 
«-structure appear in natural glycerolphosphatides. . 
In discussing Dr. Baer’s paper, Dr. C. S. McArthur - 
(University of Saskatchewan) commented on the 
attempts to pregare lecithms from 1-«-glyceryl- 
phosphoryleholine by other methods. He also 
pointed out the pcasibilities of appreciable phospho- 
lipid losses during the dehydration of tissue with 
acetone prior to li»id extraction. 

Drs. J. Folch and F. N. LeBaron (Harvard Medical 
School) critically reviewed the current state of know- 
ledge of the chemBtry of phosphoinositides. It was 
pointed out that tie common feature of this class of 
lipids is the pressnee of meso-mositol, phosphoric 
acid and fatty acids. In some cases carbohydrates 
or amines are present and often glycerol. The five 
phosphoinositide preparations discussed include soy- 
bean lipositol, brain diphosphoinositide (the only 
member of the groap from which inositol diphosphate 
has been obtained rather than the usual monophos- 
phorie acid ester), peanut’ glyceroinosttophosphatide, 
and wheat germ end, cardiac muscle glyceroinosito- 
phosphatidic acids Dr. Folch reported on the hydro- 
lysis studies whick have been carried out, the diffi. 
culties of obtaining uncontammated preparations, and 
the appearance of mositol in other lipid complexes, 
and he emphasized the need for further structural 
studies. Dr. C. C. Lucas (Toronto) pointed out that 
the ubiquitous oceurrence of inositol in biological 
material suggests a role as an essential component, 
and this is strengthened further by the observed 
lipotropie action cf inositol. 

The recent progress in the chemistry of sphingo- 
lipids was comprehensively reviewed by Dr. H. E. 
Carter (Universitzr of Illinois). He outlined the 
classical evidence for relative positions of functional 
groups on sphingosine and described his synthesis of 
tribenzoyl-p-erythro-dihydrosphingosine, which has 
properties conforming to those of the tribenzoyl 
derivative of the aaturally occurring material. The 
application of infa-red techniques to establish the 
trans-structure of the double bond was mentioned. 
and the structure of sphingosine has finally been’ 
proved to be p erythro-1, 3-dihydroxy-2-amino-4- 
trans-octadecene. This would appear to be confirmed 
by the recent repcrts of the synthesis of sphingosine. 
Dr. Carter pointec out the difficulties encountered in. 
establishing the e-ythro-configuration of sphingosine 
B8 it occurs in carebrosides due to possibilities of 
inversion during aydrolysis. However, he showed 
that the analogocs compound, phrenosine, contains 
sphingosine bearing the erythro-configuration, and he 
gave further mformation regarding cerebrosides and 
cerebroside sulphuric ester. although the configuration 
of the ‘galactosidic bond remains unsolved. The steps 
Which have led to the elucidation of the structure 
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of sphingomyelin were then described, and mention 
was made of the complex glycoades of sphingo- 
sine, includmg gangliosides, hematosides, globosides, 
strandin, and polycerebrosides. Most of these glyco- 
lipids og. usines e neuraminic acid. 
Finally, Dr. Carter repo: finding of phyto- 
sphingosine in corn "tho view that and preli 
contain 
rather 
F. Berry (Western Ontario) re-emphasized 
the importance of the techniques presented by Dr. 
Carter for approaching the characterization of 
in provedlipiis pia igre nature dad m: complex bonds 
in proteo ipopepti described pre- 
luminary studies on the successful pa praal rig 
graphic separation of intact tissue phospholipids, and 
— iyd riri of ico techni in 
i myag purifying new phospholipids. 
The second part of the symposium, with Dr. W. R. 
Bloor (University of Rochester, New York State) m 
the chair, was devoted to “Metabolism aiid Function 
of Phospholipids”. Dr. E. P. Kennedy (University 
of Chicago) introduced his account of the a oon 
synthesis of phospholrpids by emphasizing the 
tribution made by the advent of isotope tracer tech. 
niques and their application to studies m cell-free 
enzyme preparations. He reviewed the evidence 
pointmg to 1-«-glycerophosphate as a presna to 
phospholipids, & point demonstrated by the incor- 
ration mto phospholipids of te 
abelled with phosphorus-32. Dr. Kennedy’s group 
‘provided the next logical step by the isolation and 
partial purification of a rat liver enzyme, glycero- 
kmase, which synthesizes ze-airontonborubeie from 
adenosine triphosphate and glycerol Dr. Baer's 
suggestion that natural glycerophosphatides are of 
the 1-c-configuration was given support by this 
finding and by the observation that only the 
L-x-glycerophosphate can be incorporated into phos- 
pholipids. Kornberg’s earlier work was reviewed, 
which demonstrated the activation of fatty acids to 
acyl-toenzyme A derivatives with adenosine triphos- 
phate, and the attachment of these acyl-coenzyme A 
esters to L-x-glycerophosphate to form phosphatidic 
acid, the function of which was the subject of ia 
eere durmg the remainder of the sym 
had earlier ‘that Shomphoryi: 
ean could be incorporated into lecithm by con- 
densation with poscat a eis inasmuch as the 
meorporation of a ph Icholine unit mto 
lecithm was demonstrated. o "Kennedy 8 group has 
found that large amounts of adenosme triphosphate 
are necessary to accomplish this reaction in mito- 
chondria. Further scrutiny reveals that the active 
co-factor is a cytidine triphosphate contammant of 
the adenosine triphosphate preparation. Dr. Kennedy 
and his co-workers have demonstrated a condensation 
between cytidine tri and the phosphoryl- 
choline unit with the formation of cytidine-diphos- 
phoryloholne, which was isolated chromatographically, 
estimated in tissues by isotope dilution x passi jene 
and synthesized. Labelled synthetic 
horyleholine, as well as oytidine- 
diphosphorylethanolamine, have been shown to act ag 
precursors for the isotope jn phosphatidyl choline and 
phosphatidyl ethanolamine, respectively. Further- 
more, tissue enzymes have been found that are able 
to synthesize the cytidine diphosphate bases. This 
reaction is reveraible and is also completely specific 
for cytidine triphosphate and represents ihe first 
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co-enzymatio rdle found for this nucleotide. Enzymes 
have previously been described that are able to 
phosphorylate choline or ethanolamme from adenosine 
triphosphate. Dr. Kennedy pointed out the bearing 
such metabolic pathways might have upon the bio- 
synthesis of other phospholipids and on the lipotropic 
effect of choline. 

Dr. G. O. Butler (Toronto), m discussing Dr. 
Kennedy's paper, rawed the pressing pomt of the 


Dr. L. E. Hokin (MeGill Priore nee ted the 
resulte of his studies on the metabolism of of plicepho- 
lipids tn vitro, in which he has found thet cholinergic 
drugs and pancreozymin in the pancreas, and acetyl- 
choline and adrenalin m the salivary glands, all 
stimulate the secretion of protein. In each case, the 
high secretion of protein is accompanied an 
increased incorporation of phosphorus-32 into the 
phospholipids. These studies were carried out with 
actively respiring tissue slices. The obsarved effects 
were only slight in homogenate preparations, and 
were not accom; changes ın M rag on or 
labelling of acid-soluble phosphorus compounds. Dr 
Hokin extended these studies to include guinea 
pig brain-cortex slices, where & similar stimulation of 
the incorporation of phosphorus-32 into phospho- 
lipids was obtained with acetylcholine. This was 
abolished in the presence of atropine. In both 
creas and brain slices, moubated. with phosphorus-32 
and glycerol labelled. with carbon-14, acetylcholine 
stimulated primarily the incorporation of phos- 
phorus-32 with little effect on the incorporation of 
carbon-14. This was taken to indicate an increased 
lange of a phosphorus-contammg portion rather 

than increased total synthesis of phospholipid. By 
mild alkalme i i of the hpid o eri 
paper-chromatograp! separation O: e products 
according to the technique of Dawson, Dr. Hokin has 
anoa dir that uer ow Noemnceié ins 
lates i ton of phosphorus- into 
phosphebidio aai and. inositide in brain and 

pancreas. Appreciable effects were noted on phos- 
phatidylcholino i in bran and on phosphatidylethanol- 
amine m pancreas. 

Dr. R. J. Rossiter (Western Ontario) pomted out 
two additional physiological conditions, namely, 
starvation and cold stress, which produce changes 1n 
lipid labelling from one substrate and not from 
another. In these cases, phospholipid labelling from 
fabelling fromm, gero,  glyome-dMO, ior 

rom - glyeme-2-MC, :or 

rarer, A -82. In addition, Dr. Rossiter 
gave details showmg a greater incorporation of 
glycerol-l-*C into the glycerol portion of phospho. 

glycerides than into the glycerol portion 

Eicephatídio acid. This supphes further pry 
to negate the suggestion that phosphatidic 

pen might function as an acceptor of phosphorylated 


Dr. J. Beveridge (Queen's University, 
Kingston, Ontario) reviewed the current views on 
the function of phospholipids and, among other 
functions, discussed ther role as a structural element. 
Although there ap ipia to support the notion that 
phospholipids in the.reaynthesis 
of triglycerides z fat absorption, it is considered 
that they are involved in this process in some manner. 
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Dr. Beveridge gave evidence contrary to the belief 
that phospholipids comprise a vehicle for the trans- 
portation of fatty acids, although he pointed out that 
the phospholipids as B-lipoproteins may play a part 
in the transport of neutral fat. Finally, he quoted 
from the literature in: support of the theory that 
choline-containing phospholipids facilitate the oxida- 
tion of fatty acids. He emphasized that no single 
function of the phospholipids could be stated in a 
positive manner. Dr. O. F. Denstedt (McGill 
University) commented on the physico-chemical 
function of phospholipids at biological interfaces. 
James F. BERRY 


MELTING OF SOLIDS 
SYMPOSIUM IN OTTAWA 


SYMPOSIUM on melting, diffusion and related 

topics was held during October 24-25 at the 
National Research Council Laboratories, Sussex 
Drive, Ottawa, under the chairmanship of Dr. 
D. K. C. MacDonald. The meeting was held at the 
invitation of the Low Temperature and Solid State 
Physics Group of the Division of Pure Physics, 
National Research Council of Canada, for the purpose 
of bringing together scientists within easy reach of 
Ottawa interested in melting from the different points 
of view of chemist, geophysicist, metallurgist and 
physicist. Twelve lectures were given; fifty minutes 
was allotted to each, of which about twenty was 
reserved for questions and discussion. It was found 
that this schedule allowed each speaker time for an 
adequate exposition of his subject, while preserving 
the balance of lecture and discussion. 

A contrast soon became apparent between the 
working concepts of the physicists and chemists and 
those of the metallurgists. The physicists and 
chémists tended to regard both solid and liquid as 
homogeneous down to atomic dimensions, and 
thought in terms of thermodynamics and statistical 
mechanics. Thus, in his introductory lecture, Dr. 
MacDonald discussed self-diffusion and melting, 
using the model of ‘hole’ formation in the crystal 
lattice, and outlined the evidence which suggests 
that melting occurs when the hole concentration has 
risen to the order of 10-?. J. S. Dugdale (National 
Research Council) gave & comprehensive review of 

‘both experimental and theoretical work on the 
behaviour of the melting curve at high pressures. 
Two-papers from Chalk River described investigations 
of structure and diffusion in liquids using slow- 
neutron diffraction: D. G. Henshaw and D. G. 
Hurst have determined radial distribution functions 
in liquid helium, which show marked increase in short- 
range order with increase of pressure; and B. N. 
Brockhouse has made some preliminary measure- 
ments of the energy distribution in neutrons scattered 
from liquids, data which, after suitable analysis, can 
give information about self-diffusion and time- 
dependent pair distribution functions in the liquid. 
J. A. Morrison (National Research Council) described 
experiments on surface melting in adsorbed layers of 
argon and nitrogen on subsirates of titanium oxide, 
with an anomaly in specific heat becoming rapidly 
sharper as the thickness of the layer increased. The 
interpretation of these results was discussed by D. C. 
Patterson (University of Montreal), using an order— 
disorder model for melting, and latet by the meeting 
at large. 


NATURE. 23 


W. B. Pearscn (National Research  Couneil) 
described experiments on dilute alloys illustrating 
the effects of latcice distortion upon melting tem- 
peratures. The cther metallurgists were concerned 
to make plain tae inhomogeneous nature of the 
melting process, making use of photographs of the 
melting and freezing interfaces in metals. A. Rosen- ' 
berg (University cf Toronto) showed that freezing in 
‘pure’ lead takes place by lamellar growth, and that 
melting appears t5 be the same process in reverse; 
this was effectively illustrated in a film using suitable 
space and time megnification. J. W. Rutter. (Univer- 
sity of Toronto) described the freezing of impure 
metals and showed how the formation of impurity 
substructures depends upon the concentration of 
impurity, rate of “reezing, and temperature gradient 
in the liquid. E H. McLaren (National Research 
Council) has used precision (10-* deg. C.) resistance 
thermometry for investigating the freezing and melt- 
ing temperatures ef zinc and tin, and has found. that 
differences” of ‘freezing technique and thermal history 
can cause changés up to about 10-3 deg. C. Ina 
brief, provocative talk, W. C. Winegard (University 
of Toronto) emphasized the difference of outlook of 
physicist and metellurgist and criticized the theories 
of the former for taking no account of the impurities 
and dislocations which are known to play an important 
part in melting. £ lively discussion followed, profit- 
able because the varticipants had already listened 
to uninterrupted expositions of each other's 
work, 

Any doubts of the usefulness of even the crudest- 
of fundamental theories was dispelled by R. J. Uffen 
(University of Western Ontario), who described how 
knowledge of the physics of condensed phases is used 
in attempts to decuce the composition and state of 
the Earth's mantle and core. For this purpose not 
nearly enough is yet known about the physics of 
high pressures, and bold extrapolations from labor- 
atory pressures ha~e to be made. The success of the 
symposium makes it probable that similar meetings 
will be arranged fcr the discussion of other subjects 
related to work in low-temperature and solid-state 
physics. T. H. K. Barron 


CHEMICAL COMPOSITION OF 
PARTHIAN COINS 


N outstanding example of the value of accurate 
and complete chemical analyses in the investi- . 
gation of ancient metals, when these are afterwards 
interpreted by an ingenious mind, is given in a 
monograph on the “Chemical Composition of Parthian 
Coins", by Earle R Caley, published by the American 
Numismatic Society, New York (Numismatic Notes 
and Monographs, No. 129; 1955). The author has ' 
made a large numer of analyses of Parthian silver 
and bronze coins not only for the major constituents 
but also for mincr impurities. There is internal 
evidence that these are reliable, and much new light 
is thrown on a fi»ld of historical metallurgy con- 
cerning which knowledge has hitherto been most 
meagre. 

An elegant piece of detective research has revealed, 
practically beyond. doubt, the materials from which 
the debased silver coins of the King Orodes I (57— 
38/37 5.0.) were made. From analyses of silver coins 
of the highest finemess for the time, it is shown that. 


.24 : 
the ‘pure’ silver available might contain just over 
99 per cent of silver and gold together (the presence 
of traces of gold in the silver was not recognized by 
early metallurgists) and perhaps 0-4 per cent of lead. 
Accepting this composition.for the basis metal, the 
other impurities—tin, part.or all of the lead, iron, 
nickel and, in one ease, zinc—will, in the main, have 
come in with the copper-when this and the silver 
were melted together. It "is ‘possible, therefore, 
to calculate the composition -of the copper alloy 
used, - 


From such calculations it is clear that two different , 


materials have been employed at different times, for 
the drachm and for the tetradrachm, and presumably 
at different mints. In one case the alloy appears to 
have been prepared from the ‘pure’ silver and very 
impure, but virgin, copper, the average analysis of 
that used in the manufacture of the drachms being : 
copper, 95; tin, 1.7; lead, 2-8; iron, 0-1; ‘and 
nickel, 0:1. The copper used for the tetradrachms 
was of much better quality, being approximately : 
copper, 99; tin, 0-3; lead, 0-5; iron, 0-1; and 
nickel, 0-1; which in all probability was of the 
highest purity then available to the mint. The 
marked difference in these two analyses would 
suggest that the drachms and the tetradrachms were 
struck at different mints, which were possibly a 
considerable distance apart. 

In the other case, there is consistent evidence that 
a bronze was employed the composition of which was 
very approximately : copper, 91; tin, 5-5; lead, 3; 
iron, 0-1; and nickel, 0-1. Comparison of this result 
with analyses of the earlier Parthian bronze coins 
shows that the two compositions are in many cases 
not greatly different either in the major elements 
present or in the content of impurities. It is sug- 
gested, theréfore, that the bronze used for preparing 
the debased alloys was obtained by melting down 
bronze coins of the earlier Parthian kings. In some 
cases the amount of lead present is in excess of that 
likely to be present in the silver and that introduced 
by the bronze, and it may be, therefore, that in such 
coins a relatively small amount of lead was deliberately 
added as such. F. C. THOMPSON 


NATIONAL RESEARCH COUNCIL 
OF CANADA 
REPORT FOR 1954—55 


HE thirty-eighth annual report* of the National 

Research Council of Canada covers the year 
ended March 1955, and comprises, besides the 
president's report, the financial statement and the 
balance sheet and annual statement of Canadian 
Patents and Developments, Ltd. The president’s 
report notes that in 1954 the National Research 
Council provided 2-5 million dollars in 410 awards 
and 263 scholarships for fundamental research at the 
universities, and that since the end of the Second 
World War the Council’s support to the universities 
has increased five-fold. The Council's own scientific 
staff numbered 548, with 711 technicians and 775 
- engaged in general service and administrative, as 
well as about & hundred postdoctorate Fellows. 
Technical inquiries frome Canadian industries num- 


* Thirty-eighth Annual Report of the National Research Council of - 


Canada, 1954-55, including the Annual-Report of the Canadian Patents 
and Development, Ltd. Pp. 44. (N.B.C. No. 8607.) (Ottawa: National 
Research Council, 1955.) - 


-. NATURE 


January 7, 1956 voi. 


bered about seven thousand five hundred, and the 
president stresses the value of the work of the twenty- 
eight associate committees in, dealing with scientific 
and technical problems of national scope. 

In an effort to reduce the.Surface drying of food. 
stuffs, the Division of Applied Biology has obtained 
relative humidities approaching saturation by cooling 
an experrmental room indirectly through a jacket of 
cold air, and recent studies by the Division have 
shown ‘that the grey discoloration of processed pork 
oceurs much more rapidly in the muscle pigment, 
myoglobin, than in the blood pigment, hemoglobin. 
Investigations of the frozen storage of living cells and 
small organisms have shown that glycerol reduces 
freezing damage by changing the pattern of ice- 
formation. Studies of the carbohydrate composition 
of various grains, woods and marine alge have shown ` 
that in most plant tissues large quantities of hemi- 
cellulose and other complex sugars are associated with 
cellulose. 

The scientific interests of the Maritime Regional 
Laboratory have been‘broadened considerably, and a 
dryer capable of operating on half-ton batches has 
been designed and constructed for studies of the 
drying of seaweeds and similar material. Nutritional 
tests on dried dulse and rockweed meals indicated that 
the meals compared favourably with casein and were 
superior to gelatin or soybean in regeneration of 
liver protein. A method has.been developed for 
determining the presence of carrageenin in seaweeds, 
and a study of the cause of the flakiness of cod fillets 
was commenced. At the Prairie Regional Labora- 
tory, Saskatoon, work was continued on the utilization 
of agricultural materials, including the utilization of 
straw for pulp, and an investigation on the production 
of lysine by fermentation. A' new fermentation has 
been developed for d-arabitol, glycerol and erythritol. 
A study of contributory factors in elevator dust 
explosions points to particle size as the most important 
factor, only those fractions which pass through a 
160-mesh screen being potentially dangerous in 
initiating explosions. 

In the Division of Applied Chemistry, special 
attention was given to the corrosion in automotive 
cooling systems by ethylene glycol and the corrosion 
of iron in aqueous solutions, while studies of the 
adsorption and desorption of detergents by textiles, 
using radioactive tracer techniques, have led to a 
better understanding of detergent action and indicated 
possibilities for obtaining higher efficiencies in 
laundering. Work on the direct oxidation of ethyl- 
ene to ethylene oxide has led to basic studies on 
the phase behaviour and magnetic susceptibilities of 
oxidation catalysts, the kinetics of the photochemical 
oxidation of hydrocarbons, the catalytic polymer- 
ization of ethylene and physical adsorption at gas— 
solid interfaces. Promising results were obtained in 
: new drying technique for contacting solids and 

uids. - 

The Division of Pure Chemistry continued 1ts 
investigations of alkaloids and also work on the 
quantitative description of solvolytic reactions of 
aromatic and aliphatic sulphonic acids in water and 
alcohols. Studies of infra-red spectra have been 
applied to the identification of small amounts of 
steroid hormones and metabolites isolated from 
natural sources, and work on free radicals has been 
extended to the liquid and solid states. A method 
has been developed in the Molecular Spectroscopy 
Section for obtaining standard Raman intensities, the 
sum of which is useful in determining the structure 
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of petroleum hydrocarbons ; and in a study of the 
extent to which the properties of very small solid 
particles differ from those of bulk -solids, besides 
effecta due to the small dimensions, effects attributable 
to the structure of solid surfaces have been found. 

In the Division of Physics, the Applied Physics 
Branch has provided 4, common dosage standard for 
X-radiation at cancer clinics throughout Canada, has, 
made a significant contribution to Canadian mapping 
methods, and has completed a mutual inductance on 
which the Canadian ohm will be based, a highly 
precise temperature scale extending over most of the 
mternational scale, and the reproduction of the 
standard of brightness “through the brightness of 
melting platinum. A major effort in the Inter- 
ferometry Section was the study of new wave-length 
standards with the view of basing the international 
metre, and hence the Canadian yard, on & wave- 
length. Good progress’ was made on an analytical 
method of bridging, and the usefulness of a radar 
altimeter and of combmed vertical and oblique aerial 
photographs was also demonstrated. The Pure 
Physics Branch reports.a considerable advance in,the 
knowledge of the relative ionizing effects of particles 
of different energies, in the energy-range of billions 
of electron volts, and the same photographic plate 
technique has been used to study and identify 
rare types of mesons produced by cosmic rays. The 
outstanding developments in the Solid State Physics 
Group have been in studying ‘anomalous’ electron 
behaviour in metals at low temperatures, and the 
resistance minimum in copper was studied in greater 
detail in an attempt to understand its origm. Well- 
resolved absorption and emission spectra of the 
molecules O,, NO, NOt, HCN, CO and CN in the 
vacuum ultra-violet have been obtained with the 
3-m. vacuum spectrograph, and using the same 
instrument the absolute wave-length of the Lyman 
alpha-line of deuterium has been’ determined 
with considerable precision. The structures of pyro- 
belonite and brackebuschite (vanadium minerals), 
codeine hydrobromide dihydrate, lindgrenite (a 
copper molybdate mineral) and potassium dithionate 
have heen determined- in the X-Ray Diffraction 
Laboratory. 

The Division of Building Research continued to 
develop steadily, and, in co-operation with the 
Central Mortgage and "Housing Corporation, steady 
progress was made in the improvement of technical 
housing standards and designs, consistent with every 
practicable reduction in true costs. A completely 
revised National Building Code of Canada was issued 
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in June 1954, and the research into fire fatalities is 
already yielding significant results. Jointly with the 
Meteorological Div:sion of thë Department of Trans-, 
port, the Division also published the first Climatolo- 
gical Atlas of Cansda, tho- result of two years work 
by its own climatologist: * 

Much of the Ee Of- the -Dıvision of Mechanical 
Engineering continued: tobe devoted to defence, but 
in the Hydraulics Laboratory activity was concen- 
trated on projests latéd to the St. Lawrence Seaway 
development. Extended work was carried out on the 
suitability of Western Canadian füel oils for industrial 
gas turbines, and the facilities of the Fuels and 
Lubricants Laboratory were being extended to permit 
qualification tests of ‘heavy- duty ‘automotive and 
marme? oils, hypcid -gear -lubricants, lubricating 
greases, and hydraulic and brake fluids. The 
mvestigation of aireraft icing in flight was terminated, 
but the icing project is continuing with an investi- 
gation of the iomg cf helicopters, while icing protection 
stidies have also been made on radar components; gas 
turbine componérts, radomes and icing instru- 
ments. 

About half the work of the Radio and Electrical 
Engineermg Division has continued to be concerned. 
with defence; but besides the microwave position- 
fixing system for inshore survey operations, the 
Division has designed a microwave system to operate 
combined autometic-light and fog-alarm stations 
which cannot be easily or economically controlled by 
submarine cable, and two installations have been 
completed. Considerable progress has been made in 


- developing an irstrument making an electronic 


inspection for daws of high-quality paper while it is 
being manufactured. The use of silica in place of. 
germanium as the active element in transistors was 
being investigeted, and theoretical studies of electron- 
tube physics have led to the development of a new 
detector for microwave energy and to a new labora- 
tory method of measuring the maximum electron 
emission from cathodes. An experimental micro- 
wave radio link has been established between Ottawa 
and Toronto to ssudy the scattering of microwave, 
signals beyond the horizon, caused by turbulence in 
the atmosphere, end, besides daily observations .of 
radio emission fram the Sun on a wave-length of 
10-7 cm., three electronic musical instruments were 
being developed. 

The Division of Medical Research made 151 grants 
during the yeer ard granted eight senior and sixteen 
ordinary reseerch fellowships. About two-thirds of 
the grants were for & continuation of researches. "s 


SELECTIVITY OF ENZYME-ACTIVATED NITROGEN MUSTARDS 
By P. HEBBORN and Pror. J. F. DANIELLI 


Zoology Department, King's College, London, VV.C.2 


N chemotherapy, in general one of the outstanding 

problems is to obtain drugs which will have a 
much greater effect upon the cells which are intended 
to'be the target for the drug than upon other cells. 
-In the chemotherapy of tumours, this problem is 
` particularly difficult to solve because tumour cells 
closely resemble many normal cells, to which exten- 
sive damage cannot be tolerated. “In theory, the 


selectivity of a drug can be increased by adminié- 
tering it as a derivative, the action of which is’ 
contingent upon ane or more cellular variables!. The 
more variables involved in eliciting the action of a ^` 
drug, the greater will be its selectivity. 

We have made a preliminary investigation of this 
theory, starting from the aromatic nitrogen mustards, 
such as (I), which have been developed at the Chester 
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OCl.CO-NH4. N(CH,CH,C)), 
(11r) 


Beatty Research Institute. The action of this com- 
‘pound, -and a number of its derivatives, has been 
examined by intramuscular injection into Wistar 
albino rats bearing the Walker rat sarcoma 256. The 
derivatives were compounds (II), (IIT) and (IV). The 
cytotoxic action of nitrogen mustards is believed to 
be ‘caused by ionization of a chlorine atom from a 
B-chloroethyl group to give a highly reactive car- 
bonium ion, “R.CH,CH,+. It has been shown, 
particulatly» by the “gore. af Haddow, Kon and 
Ross? and: Ross’, , that in the derivatives of phenyl 
di-(p- -ehloróeühyl) amine the rate of formation of 
carbonium ions is modified by substitution in .the 
benzene ring. The general conclusion has been that 
dérivatives with a high rate of formation of carbonium 
ions'have a pronounced inhibitory effect on tumour 
growth, whereas derivatives with a low rate of ion- 
ization have no effect. Compound (I) has a very high 
rate of ionization, whereas in (II), (III) and (IV) 
the rate of ionization is greatly reduced. Thus the 
general toxicity, and action upon tumours, of (II), 
(III) and (IV) should be much less than with (I), 
except in the case of cells which contain enzymes 
eapable of liberating (I) from the derivatives: that 
is, the action of (IT), (ITI) and (IV) should be 
- restricted to those cells which contain enzymes 
capable of liberating (I) by hydrolysis of the CONH 
group. Thus in theory these compounds are pro- 
vided with the equivalent of a selective proximity 
fuse. 

To study this theory, we have investigated (a) the 
toxicity of the compounds to rats not bearing tumours, 
(b) the cause of death with the different compounds, 
(c) the action upon the Walker rat sarcoma 256, and 
(d) the enzyme content of the tumour and certam 
organs of the rat. 

The results are summarized in Table 1. The rate 
of? hydrolysis, in the second column, determined by 
Dr. W. C. J. Ross, gives & measure of the rate of 


formation of carbonium ions. The third column ' 


‘contains LD50 values, as a measure of toxicity. The 
detoxication caused by acylation is very striking. 
The trichloracetyl derivative had less than one two- 
huridredth of’ the toxicity of the parent compound. 
The decréasés i in toxicity are much greater than can 
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be aecounted for by the changes of rate of hydro- 
lysis. 

Despite the large variations in toxicity, tho cause 
of death was probably the same for all four com- 
pounds. -Before death the abnormalities were a pro- 
gressive loss of weight (up -to 80 per cent), diarrhea 
which was occasionally hemorrhagic, an erythematous 
condition of the nose, muzzle and eye regions, a 
general weakness of the rat associated with apathy, 
laboured breathing, coldness and, finally, coma. 

Post-mortem observations indicated that the gut 
was affected to the greatest extent. Macroscopically, 
this was marked by a loss in tone and distension due 
to fluid and gaseous contents. The spleen and body- 
fat were reduced. f 

Cytological examination showed that there was an, 
absence of mitosis in the gut and a drastic reduction 
in the size of the villi in rats subjected to drugs (I) 
and (II), whereas the gut of rats subjected to drug 
(IV) showed no histopathological symptoms. 

The action of a cytotoxic agent upon & tumour 
may be to cause regression, to inhibit further growth, | 
to slow the rate of growth, or negligible. The action 
of eompounds (I)-(IV) was tested upon tumours 
which had grown to a volume of 5-10 ml. Each 
compound was given in a daily dosage of one-third 
to one-tenth of the LD50, for up to eight days. With 
the parent compound (1), the rate of growth of the 
tumour was reduced and there was a considerable fall 
in body-weight. With (IY) and (IIT) regression 
occurred, and there was a fall in body-weight. Com- 
pound (IV) had no action upon either the tumour- or 
body-weight. There is no correlation between either 
toxicity, or rate of hydrolysis, and action upon the 
tumour. 

When tested for enzyme able to hydrolyse the 
amide linkage in compounds (IL)-(IV), the different 
organs of the rat differed markedly. For example, 
with the acetylamino-group, muscle had little 
activity, whereas kidney, liver and intestine had 
marked activity. The.tumour activity was marked 
towards the acetylamino- and trichloroacetylamino- 
groups, and negligible towards the benzoylamino- 
group. There is a correlation between ability to cause 
regression and presence of a significant amount of 
activating enzyme in the tumour. 

The results obtained support the view that the 
selectivity of & cytotoxic compound can be increased 
by converting it to a derivative from which the 
parent compound can be released by enzyme activity. 
With the three derivatives used here, in two cases 
the selectivity for tumour cells was notably increased, 
and in the other case equally decreased: these 
differences were correlated with presence (or absence) 
of activating enzyme. A similar correlation has been 
obtained with the corresponding derivatives of the 
phenolic mustard (V). It is interesting that such 
considerable differences exist between -derivatives 
obtained .with such simple acylating agents: with 
more complex inactivating agents a higher degree of 

selectivity may be expected. 
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The nitrogen mustards act most strikmgly upon 
cells in which growth and division are rapid. The 
selectivity of the derivatives studied here is based 
on at least two cellular varisbles—growth-rate and 
enzyme content. It seems probable that a further 
increase in selectivity could be introduced by using 
inactivatmg agents introducing dependence upon 
yet a third vanable. For example, acylation of 
(I) with an amino-acid might be expected to add 
dependence upon active transport of amino-acids. 
Investigations of this nature are now being made, 
with assistance provided by the British Empire 
Cancer Campaign. 


CORRELATION BETWEEN PHOTONS IN TWO COHERENT 


NATURE EUM. 


We are indebted to Boots Pure Drug Co., Ltd., for 
the gift of compounds (I), (II) and (TTY), to Dr. W. C. J. 
Ross, who synthesized compound (IV) for us, to Mr. 
J. A. Marsh for help and advice with the tumour 
tests, and to Prof. A. Haddow and Dr. L. N. Owen 
for advice on many points. One of us (P. H.) has 

held a studentship of the Medical Research Council 


while carrying out- this work. [Oct. 10 
1Danlelh, J. F., “Pharmacology and Cell Physiology” (Elsevier, 
Amsterdam, 1950); Nature, 170, 3 (1952); “Leukemia 


Research” (Ciba T'orndation, London, 1954). 
Bees do Kon, G. +. B., and Ross, W. C. J, 
3 Ross, W. C J, 'Advaroes In Cancer Research”, 1, 397 (1953) 
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By R. HANBURY BROWN 


University of Manchester, Jodrell Bank Experimental Station 


AND 


R. Q. TWISS 


Services Electronics Research Laboratory, Baldcck 


N an earher paper!, we have described a new type 
of interferometer which has been used to measure 
the angular diameter of radio stars?. In this instru- 
ment the signals from two aerials A, and A, (Fig. 1a) 
are detected independently and the correlation 
between the low-frequency outputs of the detectors 
is recorded. The relative phases of the two radio 
signals are therefore lost, and only the correlation m 
their intensity fluctuations is measured ; so that the 
principle differs radically from that of the familiar 
Michelson interferometer where the signals are 
combined before detection and where their relative 
phase must be preserved. 
This new system was developed for use with very 
long base-lines, and experimentally it has proved to 
be largely free of the effects of ionospheric scintilla- 
tion’. These advantages led us to suggest! that the 
principle might be applied to the measurement of the 
angular diameter of visual stars. Thus one could 
replace the two aerials by two mmrors M, M, 
(Fig. 1b) and the radio-frequency detectors by photo- 
electric cells C,, Ca, and measure, as a function of 
the separation of the mirrors, the correlation between 
the fluctuations m the currents 
from the cells when illuminated 
by a star. 
It 18, of course, essential to the 
operation of such a system that 
the time of arrival of photons at 
the two photocathodes should be 
correlated when the light beams 
.ineident upon the two mirrors are 

coherent. However, so far as we 
` know, this fundamental effect has 
never been directly observed with 
light, and indeed its very existence 
has been questioned. Further- 
more, it was by no means certain 
that the correlation would be fully 
preserved in the process of photo- 
electric emission. For these 
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LOW-PASS 
FILTER 


Fig. 1. 





reasons a laboratory experiment was carried out as 
described below. 

The apparatus ic shown in outline in Fig. 2. A 
light source was formed by a small rectangular 
aperture, 0-13 mm, x 0-15 mm. in CTOSS- -section, 
on which the imag2 of a high-pressure Jner&ury are 
was focused. The 4358 A. line was isolated by a 
system of filters, aad the beam was divided by the 
half-silvered mirror M to illuminate the cathodes of 
the photomultipliess C,, C, The two cathodes 
were at a distance of 2-65 m. from the source and 
their areas were “imited by identical rectangular 
apertures O,, Oa, 9-) mm. x 8:5 mm. in cross-section. , 
(It can be shown tkat for this type of instrument the 
two cathodes need not be located at precisely equal 
distances from the source. In the present case their 
distances were adjusted to be roughly equal to an 
accuracy of about 1 cm.) In order that the degree 
of coherence ofthe two light beams might be varied 
at wil, the photomultiplier C, was mounted on a 
horizontal slide wh ch could be traversed normal to 
the ‘incident light. The two cathode apertures, as 
viewed from the source, could thus be superimposed 
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A new type of radio interferometer (a), together with its analogue (b) at optical 
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Fig.2. Simplifled diagram of the apparatus 


or separated by any amount up to about three times 
their own width. The fluctuations in the output 
currents from the photomultipliers were amplified 
over the band 3-27 Mc./s. and, multiplied together 
m a linear mixer. The average value of the product, 
which was recorded on the revolution counter of an 
integratmg motor, gave a measure of the correlation 
in the fluctuations. To obtain a significant result it 
was necessary to integrate for periods of the order of 
one hour, so very great care had to be taken in the 
design of the electronie equipment to eliminate’ the 
effects of drift, of interference and of amplifier noise. 

Assuming that the probability of emission of a 
photoelectron is proportional to the square of the 
amplitude of the incident light, one can use classical 
electromagnetic wave theory to calculate the correla- 
tion, between the fluctuations in the current from the 
two cathodes. On this assumption it can be shown 
that, with the two cathodes superimposed, the 
correlation S(0) is given by : 





S(0) = A.D bA EE), f (S98 jarma (1) 


It can also be shown that the associated root-mean- 
square fluctuations N are given:by: 


N = AT. 2 (2) 


3 m b, (baT Y+ | a(v).29(v).dv 
where A is a constant of proportionality dependmg on 
the amplifier gain, etc. ; T 1s the time of observation ; 
a(v) is the quantum efficiency of the photocathodes 
at a frequency v; n,(v) is the number of quanta 


meident on a photocathode per second, per cycle” 


bandwidth; by is the bandwidth of the amplifiers ; 
m|(m — 1) is the familiar excess noise introduced by 
secondary multiplication; a;, a4 are the horizontal 
and vertical dimensions of the photocathode: aper- 
tures; 0,, 0, are the angular dimensions of the source 
as viewed from the photocathodes; and A, is the 
mean wave-length of the light. The integrals are 
taken over the complete optical spectrum and the 


phototubes are assumed to bé identical. The factor 
f os is determined by, the dimensionless parameter 
UI Joined by 

n = 20/5, (3) 


E? 





unity; however, in the labora- 

_ tory experiment ıt proved con- 
venient to make v, 7, of the order 
of unity in order to increase the 
hght meident on the cathodes and 
thereby ımprove the ratio of signal 
to noise. The corresponding 
values of f(m), f(y.) were 0-62 
and 0:69 respectively. 

When the centres .of the 
cathodes, “as viewed from the 
source, are displaced horizontally 
by a distance d, the theoretical 
value of the correlation decreases 
in & manner dependent upon the 
dimensionless parameters, n, and 
dja, In the simple case where 

hı <1, which would apply to an experiment on a 
visual star, it can be shown that S(d), the correlation 
as a function of d, is proportional to the square of 
the Fourier transform of the intensity distribution 
across the equivalent line source. However, when 
72 1, as in the present experiment, the correlation 
18 determined effectively by the apparent overlap of 
the eathodes and does not depend critically on the 
actual width of the source. For this reason no 
attempt was made in the present experiment to 
measure the apparent angular size of the source. 

The initial observations were taken with the photo- 
cathodes effectively superimposed (d=0) and with 
varying intensities of illumination. In all cases a 
positive correlation was observed which completely 
disappeared, as expected, when the separation of the 
photocathodes was large. In these first experiments 
the quantum efficiency of the photocathodes was too 
low to give a satisfactory ratio of signal to noise. 
However, when an improved type of photomultiplier 
became available with an appreciably higher quantum 
efficiency, it was possible to make a quantitative test 
of the theory. 

A set of four runs, each of 90 mm. duration, was 


' made with the cathodes superimposed (d=0), the _ 


counter readings bemg recorded at 5-min. intervals. 
From these readings an estimate was made of Ne, 


` the roof mean square deviation in the final reading 
-~ §(0) of the counter, and the observed values of 


S-(0)/Ne are shown in column 2 of Table 1. The 
results are given as a ratio in order to eliminate the 
factor A in equations (1) and (2), which is affected 
by changes in the gain of the equipment. For each 
run the factor 


y 


E | is dis /\ e(v)ne(v)dv < 
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was determined from measurements of the spectrum 
of the incident light and of the d.c. current, gain and 
output noise of the photomultipliers ; the corre- 
sponding theoretical values of S(0)/N are shown in 
the second column of Table 1. In a typical case, the 
photomultiplier gain was 3 x 105, the output current 
was 140 uamp., the quantum efficiency «(v,) was of 
the order of 15 per cent and ”,(v 9) was of the order 
of 3x10-*. After each run a comparison run was 
taken with the centres of the photocathodes, as 
viewed from the source, separated by twice their 
width (d=2a), in which position the theoretical 
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COMPARISON BETWEEN THE THEORETICAL AND EXPERI- 
MENTAL VALUES OF THE CORRELATION 


Table 1, 























Cathodes superimposed Cathodes separated 
(d = 0) (d = 2a = 1-8 cm.) 
Experimental | Theoretical | Experimental | Theoretical 
ratio of ratio of ratio of ratio of 
correlation correlation correlation correlation 
to r.m.s. to r.m.s. to r.m.s. 'tor.m s. 
deviation deviation deviation deviation 
S(O) Ne S(0)N Se(d) Ne SIDIN 





correlation is virtually zero. The ratio, of Seld), the 
counter reading after 90 minutes, to Ne, the root 
mean square deviation, is shown in the third column 
of Table 1. 

The results shown in Table 1 confirm that correla- 
tion is observed when the cathodes are superimposed 
but not when they are widely separated. However, 
it may be noted that the correlations observed with 
d=0 are consistently lower than those predicted 
theoretically. The discrepancy may not be signi- 
ficant but, if it is real, i& was possibly caused by 
defects in the optical system. In particular, the 
image of the arc showed striations due to imperfec- 
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tions in the glass balb of the lamp ; this implies thet 
unwanted differential phase-shifts were being intro- 
duced which woud ‘tend to reduce the observed 
correlation. ] ^ 

This experiment shows beyond question that the 
photons in two ccherent beams of light are corre- 
lated, and thas this correlation is preserved in the 
process of photoelectric emission. Furthermore, the 
quantitative results are in fair agreement with those 
predicted by class:eal electromagnetic wave theory 
and the correspondence principle. It follows that 
the fundamental principle of the interferometer 
represented in Fig 1b is sound, and it is proposed 
to examine in furtier detail its application to visual 
astronomy. The kasic mathematical theory together 
with a flescription of the electronic apparatus used in 
the laboratory exp2riment will be given later. 

We thank the D-rector of Jodrell Bank for making 
available the necessary facilities, the Superintendent 
of the Services Electronics Research Laboratory for 
the loan of equipment, and Mr. J. Rodda, of the 
Ediswan Co., for the use of two experimental photo- 
tubes, One of us wishes to thank the Admiralty for 
permission to submit this communication for publica- 
tion. [Oct. 5 
1 Hanbury Brown, B., arl Twiss, R. Q., PAil. Mag., 45, 663 (1954). 

? Jennison, R. C., and Dzs Gupta, M. K., Phil. Mag. (in the press). 


OBSERVATIONS OF WHISTLING ATMOSPHERICS AT 
GEOMAGNETICALLY CONJUGATE POINTS 


£ 


E have observed whistlers, most recently ` 

described comprehensively by L. R. O. Storey!, 
to occur simultaneously at 55-1? and 50-2? N. geo- 
magnetic latitude on the east coast of North America, 
and have found the individual whistlers to have 
essentially identical characteristics at the two stations 
for the particular period of act- 
ivity studied. All individual 
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The dotted curves plotted on the spectrograms 
are the function f = (D/t)*, where t is measüred from 
the initiating atmospheric. This formule, which is 
Storey’s form of the frequency-dependence given 
by Eckersley’, is seen to fit the data rather well for 
D = 200. The dispersion D as given by Sterey's 





whistlers observed at either 
station were accompanied by a 
simultaneous occurrence at the 
other station, but for each 
occurrence the stronger whistler 
did not always occur at the 
same station. Apart from in- 
tensity variations, other char- 
acteristics were essentially uni- 
form throughout the observing 
period. t 

Tape recordings of whistlers 
simultaneously observed at the 
two locations, Hanover, N.H., 
and Washington, D.C., were 
analysed on & comb-filter type 
of sound spectrograph, and Figs. 
1 and 2 show typical examples 
taken from more than a hun- 
dred occurrences on March 1, 
1955, between 09.45 and 10.15, 
75° W. standard time. The 
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most probable source of storms 
for producing these whistlers | 
appears from weather data io 
have been in the State of New 
York at a geomagnetic latitude 

of about 54° N. 


~<- ONE SECOND —>- 


| MAR 55 


Fig.1. An atmospheric followed about 2-5 sec, Icter by the fommencement.of a whistler. 
The atmospheric was observed to occur símultanesusly at both stations within the limits of 
the timing method used (about + 0-1 sec.) anc, there being no others of comparable 
amplitude within a few seconds, is reasonably sssumed to be the same atmospheric on 


both records 


30 : 


equation 15 is proportional to the expression 4/N|B ds 
integrated over the propagation path, where N is the 
electron density, B the static magnetic field, and ds 
the differential path-length. Considering the effect 
of path-length only, and considering the path to be 
along the flux of the simple geomagnetic field, a 
difference of 35-6 per cent in D between the two 
points of observation is computed. (Inclusion of the 


field in the integral leads to | (1 + 3 c0s?0)1/4 sin*0d0, 


which we have not succeeded in mtegrating directly.) 
This difference does not seem to appear in the 
observations, and we conclude tentatively that 
the observed dispersion does not necessarily depend 
upon the latitude of the observer but rathér upon 
the latitude of the storm source. If this conclusion 
is correct, and if the ability to hear a whistler depends 
upon the proximity of the observer to the location, or 
the geomagnetically conjugate location, of the atmo- 
spheric generating it, then one would expect the 
distribution of the dispersions of all whistlers heard 
at a station to depend upon the latitude of that 
station. On the other hand, we have never observed 


whistlers to result from lightning which could be seen 


from the point of whistler observation. 

(Note added-in proof, November 25. A. G. Jean, of 
the National Bureau of Standards, Boulder, Colorado, 
has reported to us in recent conversations that he 
has on one occasion heard whistlers apparently 
associated with visible lightning flashes. It should 
also be recalled that E. T. Burton and E. M. Board- 
man reported in 1933 a direct correspondence with 
flashes of undetermined kind seen near the apparent 
end of an auroral arc?.) 

We have noted that atmospherics which produce 
whistlers usually have a characteristic sound. Con- 
tinuing the onomatopoie vocabulary started by 
E.4T. Burton‘, we have called these ‘bonks’. There 
are many gradations between a ‘whistler’ (a term 
first used by Eckersley’) and a ‘swish’, a term first 
used by Burton. The former is a descending tone, 
whereas the latter is a descending frequency band of 
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Fig. 2. A whistler ‘punctuated by two atmospherics, each of which is followed in about 


5 sec, by the commencement of a whistler 
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noise. We submit that the accompanying records 
are of bonks followed by swishlers. 

We wish to acknowledge the assistance of our 
colleagues at our respective institutions: H. W. 
Curtis, W. C. Johnson and B. Pratt at Dartmouth 
College; and J. E. Raudenbush and W. E. Garner 
at the Naval Research Laboratory. 


M. G. MORGAN 


Dartmouth College, 
Hanover, 
New Hampshire. 


H. E. DINGER 


Naval Research Laboratory, 
Washington, D.C. 
Aug. 30. 
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OBSERVATIONS which we have conducted near 
geomagnetically conjugate points at about 50° geo- 
magnetic latitude in the Aleutian Islands and in 
New Zealand appear to confirm L. R. O. Storey’s 
remarkable theory that the long, dispersive paths 
needed by T. L. Eckersley to explain the generation 
of ‘whistlers’ and ‘swishes’ from atmospherics are 
along the geomagnetic flux lines between the northern 
and southern hemispheresb?, Simultaneous recording 
on magnetic tape on a schedule of 4 min./3 hr. was 
begun on August 23, 1955 Z (Z = zero meridian 
reference), at Unalaska and at sites near Wellington 
and Dunedin, N.Z. Unalaska and Wellington are 
within 250 miles'of geomagnetically conjugate points, 
and Unalaska and Dunedin are within 75 miles of 
such points. Activity at all stations was very low 
until August 28 at 11.40 Z, when weak whistler 
activity commenced at all stations. The strength of 

the activity had increased some- 

what by 14.40 Z, and further at 

17.40 Z. During the latter 

schedule, four good examples of 

whistler trains? were observed 
at both the northern and south- 
ern stations. The low rate of 
occurrence, and the timing accur- 
acy used, were such that there 
can be little doubt of the corre- 
spondence of the phenomena at 
the northern and southern sta- 
tions. There were no other 
occurrences of comparable nature 
and magnitude at any of the 
stations during the schedule. 

Further activity occurred on the 

14.40 Z and 17.40 Z schedules 

on September 1. On that day 

the occurrences were strong but 
less ~frequent, and the back- 
ground noise was particularly 
low. 
In the accompanying spectro- 
. grams it is seen that the essential 
details of Storey’s theory are 
amply borne out. The spectro- 
grams .are tracings of records 
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Fig. 4. Another whistler pair produced by a single atmospheric 


*,made with a comb-filter with a stylus for each filter 

writing on electrically sensitive paper. The values of 

.. D shown are from the equation t = DJ4/f, which is 

-> Storey's form. of the frequency dependence given by 

Eckersley. The origin of t is taken at the leading 
edge of the generating spherie in each example. 

‘The estimated timing accuracy was + 0-3s. at 

` each station for the August 28 schedule at 17.40 Z 


and + 0:58. at each: station for the. September l'uno tae 


? Morgan, M. 
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schedule at 17.40 Z. The times 
shown .on the. speetfograms are 
those determined for the Alaska 
records. The New Zealand records 
heve been registered as if the per- 
formance were according to Storey!s 
theory. This required adjusting the 
Now Zealand times by adding the 
following amounts: for August 28, 
1541.34,.0-2s. ; for 1742.51, 0-48. ; 
ard for 1744.02, 0-4s.. For Septem- 
ber 1, 1741.55, 0-1s. was added. 
The Dunedin records have been 





. found to be closely. identieal with 


the Wellington records. This is as 
we would expect from experience 
in North America, in. which sim- 
ulzaneous observations. at Washing- 

ton, D.C., and. Hanover, NHs 
were compared? 

‘The consistence of these results 
wth Storey’s theory permits the 
planning of a ‘synoptic programme 
of observation during the coming 
lrternational . Geophysical. Year 
wath much greater confidence and 
insight. We are grateful to the 
US. National Academy of Sciences 
for sponsoring this international 
scientific experiment and for assist- 
ing us with funds obtained from the 
US. National Science Foundation: 
for costs other than salaries. "We 
hepe that the successful outcome 
of the experiment on an informal 
basis is but à precursor of many 
others planned for the International 
Geophysical Year. 

We are especially indebted to 
H. W. Curtis, of Dartmouth College, 
woo established the station and 
made the observations at Unalaska, 
tc the U.S. Navy's Bureau of Ships 
for making his time available, to 
the U.S. Military Air Transport 
Srstem for his return. transporta- 
tion, and to. the Alaska Com- 
munication System of the U.S. 
Army Signal Corps. for assistance 
and hospitality to him at Unalaska 
We are also very. much indebted to 
L. H. Martin, of the New Zealand 
Broadcasting Service, who estab- 
lished the station and made the 
observations near Dunedin. Lastly, 
wa thank H. E. Dinger, of the U.S. 
Naval Research Laboratory, for 
preparation of the original spectro- 
and W. C. Johnson, of 
Dartmouth College, for their repro- 
daction. 






M. G. MORGAN 


Dartmouth College, 
Hanover, New Hampshire. 


G. McK. Arroock 


Dominion Physical Laboratory, 
Lower Hutt, 
New Zealand. e 


1 Eckersley, T. L., Nature, 185, 104 (1935). 
Phil. Trans. Roy. Soc. A, 246. 113 (1053). 
}., and Dinger, H. E., preceding communication. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Cosmic Spherules in Deep-Sea Sediments 


In 1876, Sir John Murray? published observations 
on magnetic spherules extracted from deep-sea sedi- 
ments collected by the Challenger Expedition. 
Together with Renard’, he later described them 
more fully and gave strong reasons for assuming 
them to have a cosmic origin. Very few observations 
have since then been published on these spherules. 
The two most recent publications are by * Bruun, 
Langer and Pauly* describing magnetic particles 
collected from the sediment surface by the Galathea 
Expedition, and by Laevastu and Mellis*, working 
in Géteborg, who extracted, counted and measured 
black spherules from one ordinary long core from 
the Swedish Deep-Sea Expedition. 

During the Swedish Deep-Sea Expedition with the 
Albatross a number of thick cores, up to 5} metres 
long, were collected from different localities and 


depths in order to obtain more exact observations 
on the supply to the Earth of cosmic particles during 
Some of 


the past few million years* these cores 


IOa 


——XÓ 





Fig. 1. Spherule from Albatross Core 71 (lat, 07° 38° 8., long. 
152° 53' W., depth 4,990 m.). Sample 93, 160 cm. below the 
sediment surface. Magnetite, grey; metallic nucleus, white 





Fig.2. Spherule from the same sample as Fig. 1. Dendritic mag- 
netite, grey, probably in silicate, and metallic nucleus, white, 
The black area around the nucleus is void 
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hematite lamella, 
light grey; and metallic nucleus, white 


Artificial spherules. Magnetite, grey; 


have, in the Institute of Oceanography in Géteborg, 
been subjected to magnetic extraction and have 
yielded, per kilogram of sediment, several hundred 
black spherules, greater than 35u in diameter, from 
different layers in the cores*. 

Doubts have been expressed about the cosmic 
origin of these spherules. In the course of our experi- 
ments, several of the spherules found have been 
mounted in plastic and polished, in many cases 
displaying a metallic nucleus inside a superficial layer 
of magnetite (Fig. 1), presumably due to oxidation 
during the flight through the atmosphere. In most 
of the spherules with a metallic nucleus the metal 
reduces acid. copper sulphate solution, indicating 
metallic iron. In a few cases a structure, probably 
due to a consolidation from the molten state, has 
been observed (Fig. 2). Since a volcanic origim is not 
likely, this also supports the cosmic origin of the 
black spherules on which the investigation has 
hitherto been concentrated. 

The possibility that the spherules may in part be 
of artificial origin cannot a priori be excluded for 
spherules found in the uppermost sediment surface. 
But for spherules found a few centimetres or more 
below the surface layer in deep-sea sedimen:s, this 
origin can be ruled out. In fact, we have found 
spherules in sediment layers the age of which is of 
the order of several million years, proving that already 
in Tertiary time cosmic spherules were being de- 
posited on the Earth. 

In interpreting magnetic spherules collected on the 
continents by, among others, Buddhue and Thomsen’, 
great caution is necessary. Hoppe and Zimmermann* 
have published results from attempts to collect 
magnetie fragments from the air in Jena and other 
localities, which prove that magnetic spherules found 
there are largely products from industries in the 
vicinity. This they assume to have been the case, 
at least with some of the magnetic spherules described 
by Thomsen. Similar experiments made in Góteborg 
confirm this view. We have also found that 
black magnetic spherules, obtained by means of an 
oxygen flame from an iron wire, consist of 
magnetite with or without a metallic nucleus, and 
that they are very similar to the true cosmic 
spherules (Fig. 3). 

Prof. H. Pettersson has proposed that a collection 
of meteoritic dust and fragments should be under- 
taken during the International Geophysical Year, 
preferably on islands in the Pacific Ocean. Prelim- 
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inary experiments for this purpose have already been 
started near Bornó Station in the Gullmar Fjord. 
A detailed report on our finds is in preparation. 
Kurt FREDRIKSSON 
Oceanografiska Institutet, 
Géteborg. 
Oct. 17. 
* Murray, J., Proc. Roy. Soc. Edin., 9, 285 (1876). 
* Murray, . Soc. Edin., 12, 474 (1883). 


J., and Renard, A. F., Proc. Roy. 
Report of the Scientific Results ofthe Voyage of H.M.S. Challenger 
Er the Years 1873-1876— Deep Sea Deposits, pp. 327-336 
(1891). 
3 Brei: F., Langer, E., and Pauly, H., Deep-Sea Research, 2, 230 
s att 9 T., and Mellis, O., Trans. Amer, Geophys. Union, 38, 355 
* Pettersson, H., “Festskrift för T. E. Broström” (Göteborg, 1955). 
* Pettersson, H., Naturwiss., 42, 387 (1955). 
* Buddhue, J. D., '"Meteoritie Dust" (Univ. New Mexico Press, 1950). 
Thomsen, W. J., Sky and Telescope, 147 (April 1953). 
* Hoppe, I., and Zimmermann, H., Die Sterne, 30, 33 (1954); Natur- 
wiss., 41, 93 (1954). 


Enhanced Initiating Effect of Multiple 
Shock Intersections 


Previous work has shown that underwater shock- 
wave initiation of cast pentolite can be photographed 
advantageously by a simple argon flash-lamp method 
in which a common mechanical-shutter camera is 
used', Very minute scintillations were usually evident 
on the detonating pentolite charges, presumably 
because of the presence of minute air pockets be- 
tween the particles situated near the surface of the 
charges. These air pockets probably provided a 
multitude of initiation centres. Bowden and co- 
workers have obtained photographie evidence that 
bubbles in nitroglycerin and air pockets in solid 
explosives enhance initiation and that initiation 
occurs at these bubbles or gas pockets?, 

When these results were discussed with Dr. F. P. 
Bowden, of Cambridge, he suggested to us that 
initiation of a receptor also might be enhanced by 
multiple or reinforced shock waves acting simul- 
taneously on the explosive receptor. The arrange- 
ment to be described here was used to obtain photo- 
graphic evidence of such an effect. Commercial 
nitroglycerin (a mixture of glycerin trinitrate and 
glycol dinitrate) was selected for the investigation 
because of uniformity in properties and the normal 
absence of air bubbles. 





NATURE 33 





Fig. 2 


The arrangement shown in Fig. 1 consisted of four 
nitroglycerin reeeptors (A) spaced uniformly abeut 
three evenly separated blasting caps (B). About 
1-5-2-0 gm. of nitroglycerin was contained in each 
thin glass bulb, which weighed about 0:2 gm. Two 
individual receptors, As Aa. were exposed simul- 
taneously to a single shock; one, Ap to a double 
intersecting shoek ; and a third, A,, to a triple inter- 
secting shock from the three blasting caps fired 
simultaneously. The location of the individual 
receptors with resvect to the caps determined 
whether the exposure was to a single; double-inter- 
secting, or triple-insersecting shock. Simultaneous 
firing of caps in series connexion was obtained by 
using a special arc-cired cap rather than the usual 
bridge-wire type. The caps were mounted at equal 
distances from each other on the central wire ring. 
The base charge was 5 grains of PETN. 

Fig. 2 is an argon finsh-lamp picture? (back lighted ; 
about 0-5 usec. exposure; 1/200 sec. shutter) that 
shows the underwater shock waves when in contact with 
all receptors, the centres of which were essentially 
2} in. from the nearest caps. Only the central receptor 
that was exposed to a triple shock intersection was 
initiated. None of tae other receptors was initiated. 





Fig. 3 
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The arrangement of Fig. 3 was like that of Fig. 2 
except that the distance between the caps and the 
adjacent nitroglycerin receptors was reduced by } in., 
and that the picture was taken sooner to show again 
the simultaneous shock influence. In this case the 
receptors that were exposed to triple- and double- 
intersecting shocks were initiated. The receptors 
that were exposed to the singly arriving shocks from 
the caps did not explode. 

When explosion of the receptor is accompanied by 
a brilliant flash, it is not possible to determine the 
instant of initiation, because the brilliant flash 
obscures the state of gas expansion and the location 
of the shock wave about the receptor. With less 
luminous receptors the simple flash method provides 
much information about underwater shogk-wave 
initiation. When nitroglycerin is used, some detailed 
information is lost, and accordingly future work is 
planned with a Kerr-cell, rapid-shutter camera. It 
is clear, however, that weak shock waves which are 
unable singly to initiate explosion can do so when 
they meet and reinforce one another. 

* I greatly appreciate the suggestions kindly given 
by Dr. F. P. Bowden. 
C. H. WiNNING 

E, I. du Pont de Nemours and Co., 

Explosives Department, 

Eastern Laboratory, 
Gibbstown, New Jersey. 
Oct, 3. 


1 Winning, C. H., “Photographic Study of Underwater, Gap Initiation 
of Pentolite", X XVII Congrés International de Chimie Industrielle, 

" Section 19—Poudres et Explosifs, September 1954, Bruxelles. 

* Bowden, F. P., and Yoffe, A. D., “Initiation and Growth of Ex- 
plosions in Liquids and Solids” (Camb. Univ. Press, 1952). 

* Winning, C. H., and Edgerton, H. E., “Explosive Argon Flashlamp", 
J. SMPTE, 59, 178, 183 (Sept. 1952). 


* Microwave Observation of Detonation 


Tug usual methods for the measurement of the 
detonation velocity of explosives either do not permit 
the free selection of conditions of confinement or do 
not permit the observation of velocity with a high 
degree of continuity!. 

We have recently developed a technique for 
measuring the velocity of detonation of various 
high explosives under contained conditions by means 
of the reflexion of microwaves from a region travelling 
with the detonation front. The technique differs 
substantially from that of Koch? and the recent 
development of his technique by Cook, Doran and 
Morris’, in both of which the explosive is unconfined 
and reflexion occurs in part from the detonation 
front and in part from the detonation products. 

Our experimental method employs the principles 
of microwave interferometry*, together with con- 
tinuous recording of the intensity of the interference 
field at a point as the detonation moves along the 
containing tube. In the primitive form of apparatus, 
& standard brass mould stemmed with explosive is 
connected, through a polytetrafluorethylene window, 
to the end section of a rectangular Q-band wave- 
guide, thus forming the variable arm of the inter- 
ferometer. The wave is guided over the whole forward 
uid return path. The explosive is initiated from the 
distant end of the stemming, and the interference 
pattern is recorded together with time markers. 

“A typical oscillograple record of the pattern is 
shown Fig. l. This is for a stable detonation in 
a 0-6 in. external diameter brass mould of a 2 in. x 
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Fig. 1. An oscillogram showing complete detonation in mn 
the penetration of a polytetrafluorethylene window and the 
subsequent event in the rectangular wave-guide 


0-152 in. diameter stemming of 1:39 gm.em.-? tetryl. 
The trace from A to B corresponds to the progress 
of the detonation in the explosive stemming ; B to C 
represents the bursting of the polytetrafluorethylene 
window and the reforming of an adequate reflexion 
front in the rectangular wave-guide. The remaining 
portion of the trace is due to reflexion oceurring in 
the rectangular wave-guide from the shock front, or 
perhaps from the detonation products travelling with 
a considerably reduced velocity. The time base shows 
mierosecond marker intervals. For this particular case 
the detonation velocity derived from the oscillogram 
is about 6,600 m.sec.-! and the velocity of the front 
in the wave-guide after detonation is about 3,600 
m.8ec.-!, 

To derive the velocities from the oscillogram, all 
that is required is a knowledge of the guide wave- 
length appropriate to the region. For the case of the 
detonation velocity determination, in addition to the 
microwave frequency, the dielectric properties (per- 
mittivity and loss factor) of the explosive must be 
known. Measurements of these properties have been 
made over a range of densities by the usual cavity 
techniques for a number of high explosives. In all 
cases the loss factors are sufficiently low to cause no 
appreciable attenuation. In the example given above 
the relative permittivity was 2-73, and the micro- 
wave frequency was 34-50 kMc. 

While no extensive detonation velocity determina- 
tions have yet been made by us, an estimate of the 
likely error for the initial form of the equipment 
indicates that the detonation velocity determined 
should lie within + 1} per cent of the true value. 
This error is of much the same order as the errors in 
other methods. It will be clear, however, that since 
the reflexion arises entirely from the interior of the 
explosive, the main advantage of the new method 
does not derive so much from the ability to measure 
detonation velocities with great absolute accuracy, 
as from its other possibilities. These include the 
observation of relative variations due to density, 
diameter or confinement, the observation of contact 
transmission, instability and other effects under con- 
fined conditions, and the avoidance of external 
effects during detonation from luminosity, shock- 
waves or detonation products. Any degree of con- 
finement may be used, from very thin metal foils 
upward, and other materials may be used with thin 
internal metal deposits. x 


*~ 
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In the oscillograms obtained it is easy to diserim- 
inate four phase points in each period, and thus a 
definite distance from some arbitrary fixed point in 
the explosive is located at about every millimetre in 
the example discussed. This distance defines the 
degree of continuity in the present observations, but 
developments in the recording system are immediately 
possible and a finer distance resolution will result. 

Full details of the method and associated dielectric 
measurements will be given elsewhere. This com- 
munication is published by permission of the Chief 
_Scientist, Australian Commonwealth Department of 
"Supply. 

Joun L. FARRANDS 
G. F. CAWSEY 
Department of Supply, 
Australia. July 25. 
1 Penney, W. G., Proc. Roy. Soc., A, 204, 1 (1950). 
? Koch, B., C.R. Acad. Sci., Paris, 936, 661 (1953). 
3 Cook, M. A., Doran, RB. I. and Morris, G. J., J. App. Phys., 26, 
426 (1956). 
* Froome, K. D., Proc. Roy. Soc., A, 218, 123 (1952). 


Search for Point Source of Cosmic Rays 


In order to search for possible point sources of 
cosmic rays, an alt-azimuth Geiger—Muller counter 
telescope of narrow angular resolu- 
tion (5° x 5°) was made, and kept 
nearly horizontal (zenith distance 
Z = 80°) so that the effective 
cosmic-ray particles were free from 
complicated geomagnetic deflexion. 
After scanning over the celestial 
sphere, especially large intensities 
were observed at two positions 
as noticed in our earlier paper’. 

In order to confirm one of them 
(declination 8 = 0°, right ascen- 
„sion a = bh. 30m., before entering 
“into the geomagnetic field), observa- 
tions of a small part of the celestial 
sphere including the position have 
been repeated since Aprl 1954, 
with the telescope (No. 1) de- 
scribed above. Meanwhile, another 
telescope (No. 2) with higher accur- 
acy was built, which can observe 
five adjacent declination bands at 
once with narrow angular resolu- 
tion (4? x 5°). Observations with 
two telescopes have been repeated 
since July 18, 1955. Observations 
were carried: out at the zenith 
distance Z = 80°, twice a day at 
two azimuths, A = 85° and A = 
255°, respectively. The following 
results were obtained from the 
observations up to August 18, 
1955. 

The relative intensities in the 
part of the celestial sphere (3 = 0°, 
4h. 10m. < « < 6h. 30m.) are 


N—N 





VNo 
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N — N, = + 0:157 N, = + 5:2 VNo 


or the significance-level is about 10-6. Thus, this 
position was confirmed to be a point source of cosmic 
rays. This is the frst example of a particular point 
source, though the existence of point sources was 
presumed throvgh the statistical arguments in our 
previous paper?. 

The results aver a little larger part of the celestial 
Sphere are shawn in Fig. 1, where the statistical 
accuracies correspanding to the various points are 
not -constant. Therefore, the ordinate 1s not the 
relative count (N — N,y)/No, but the count divided 
by the standard deviation corresponding to the 
observation of each point, (N — N.) VN o where No 
is not censtant. From the Observations up to August 
18, no point source except that described above was 
found in the part of the celestial sphere shown m 
the figure, provided that fluctuations less than 2-5 
standard deviations are regarded as insignificant. 

The increase at the point source was 20 + 8 per ` 
cent by telescope No. 2, which includes no effect of 
side showers. It was 19 + 4 per cent by telescope 
No. 1, after carrecsion for the side showers. Thus, 
the intensity of cosmic rays from the point source 
is 20 + 4 per cent of the background cosmic rays 
in the solid angle 5° x 5°, so the point source con- 


























shown in the central part of Fig. 1, 
where the eight points were ob- 
served with equal statistical accur- 
acy. The count at the position 
marked by the previous scanning 
(a = bh. 30m.) is N = 1,264, while 
the average of the other seven posi- 
tions ‘is N, = 1,091-6. .. Therefore, 


made with high an 
Horizontal lines: 





Right ascension, a 


A part of the celestial sphere observed with alt- sazimuth cosmic-ray telescopes _ 


No)/ VNo. In the central 
‘uniform accuracy, tl 
N-No=ivNo 


t of the figure, where observations werc 
ordinate is scaled also by (V—N,)/No 
Dotéd curves: (N —N)/N, = + 2:5 per cent 
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tributes 0-016 per cent of total cosmic rays in the 
same energy region. The angular width of the pomt 
source was estimated by various methods to be not 
more than 5°. Increase of cosmic rays at the position 
was observed at both azimuths. Positions observed 
at the two azimuths were identified through the 
correction for the geomagnetic deflexion, which de- 
pends on the charge and momentum of effective prim- 
ary particles. They were presumed statistically to be 
positive and 2 Stermers (P = 240 GeV./c.) respect- 
ively by the previous scanning, and were shown to be 
correct through the observation of this particular 
point source. 

We thank Prof. Y. Hagihara and Prof. T. Hatanaka 
for their interest and discussions. 


Y. SExIDO 
S. YosHIDA 
Y. KAMIYA 
Physieal Institute, 
Nagoya University, 
Nagoya, Japan. 
August 23. ’ 


1 Selado Xe Yoshida, 8., and Kamiya, Y., J. Geomag. Geoelect., 4, 22 


The Near Ultra-Violet Bands of 
para-Dichlorobenzene 


Tun bands in the near ultra-violet of p-dichloro- 
benzene were first studied in absorption by Wollman 
and reported by H. Sponer! who gave a general 
analysis and description of the bands. Recently, 
T. ‘Anno and T. Matubara? have published a detailed 
analysis of these absorption bands obtained at differ- 
ent temperatures. Work on these bands, in absorp- 
tion as well as in emission, has been in progress in 
this laboratory for some time past. Comparison of 
our results with those of earlier workers is thought 
worthy of advance publication, since the spectrum 
has also been obtained in emission and there are & 
few interesting points of difference m analysis. 

The position of the zero band as measured by us 

is 35,755 cm.-! in absorption and 35,702 cm.-! in 
emission. The divergence is within experimental 
error. The value is again in agreement with that in 
absorption reported by Anno and Matubara; namely, 
35,750 cm.-!, but differs from that given by Sponer, 
namely, 35,743 cm.-!. 
' The main progression, which consists of doublet 
bands, involves the upper-state frequencies near 
1,061 and 1,051. Anno and Matubara correlate these 
frequencies "with the ground-state frequencies 1,164 
and 1,102 respectively, observed in absorption 
and Raman effect. But in the emission spec- 
trum obtained by us, there is a broad band 
at 34,672 cm.-1, which perhaps represents two 
unresolved bands involving the ground-state 
frequencies 1,084 and 1.071. The ground-state 
frequencies 1,164 and 1,102 do not seem to 
occur in the emission spectrum. Further, from 
the polarization measurements of the Ramen 
lines, Saxena and Narain? suggest that perhaps 
1,084 and 1,071 form a Fermi doublet. Thus the 
data of the emission spectrum and the intensity 
and polarization of the Raman lines appear to 
favour the correlation of the upper-state fre- 
quencies 1,061 and 1,051 to the ground-state 
frequencies 1,084 and 1,071 rather than to 
1,164 and 1,102 respectively. 

The ground-state frequency 248 observed by 
us and also by Anno and Matubara does not 


Half-wave potentials relative to 
sat. calomel electrode (V.) 
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seem to have a corresponding Raman line, unless 15 is 
a very faint line at 232 cm.-1 reported by Kohlrausch 
and Paulsen‘ (and referred to by Sponer and Nord- 
heim5). In emission, there is a band of medium inten- 
sity on the longer wave-length side of the zero band at 
@ separation of 251 cm.. This band probably 
corresponds to the ground-state frequency 248 
observed m absorption, 

The totally symmetric ground-state frequency 331 
is correlated with 244 in the excited state by Anno 
and Matubara. But the intensity of the band involv- 
ing the frequency 244 is low, and although this is not, 
by itself, an argument against its being totally 
symmetric, we prefer to regard it as a satellite of the 
band involving the upper-state frequency 329. This 
assignment has also been suggested as an alternative 
one by Anno and Matubara. 

The prominent difference-frequencies of about 25 
and 85 are observed by, all workers. Of the other 
difference-frequeneies 9 and 16 reported by Anno 
and Matubara, only the first occurs in association 
with weak bands on our plates, while there is no trace 
of the bands involving the difference-frequency 16. 
This is no doubt due to the fact that we restricted our 
studies to room temperature, about 30° C., where this 
difference-frequeney is either absent or very weak. 

The occurrence of the ground-state frequencies 
302 and 486 is regarded as rather uncertain by us, 
as the bands involving these frequencies can have 
alternative assignments. 

A detailed treatment of the bands obtained in 
absorption and emussion is to be published elsewhere, 

R. K. Asunpi 
B. D. Josm 
Department of Spectroscopy, 
Banaras Hindu University, 
Banaras 5. Aug. 12. - 


1Sponer, H., Rev. Mod. Phys., 14, 224 (1942). 

* Anno, T., and Matubara, I., J. Chem. Phys., 28, .796 (1955). 

? Narain, H., and Saxena, B. D., Ind. J. Phys., 25, 79 (1951). 

* Kohirausch, and Paulsen, O., Monatsh. Chem., 72, 268 (1989). 
5 Sponer, H., and Nordheim, G., J. Chem. Phys., 11, 253 (1948). 
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Correlation of Nuclear Quadrupole 
Interaction Frequencies with Polarographic 
Half-Wave Potentials ` 


Waen the nuclear quadrupole interaction fre- 
quencies of some aryl iodo-compounds are plotted 
against the eee ge half-wave „potentials of 
these compounds. at pH 7 (Fig. l)'& "general linear 
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trend is obvious; but the departure from lnearity in 
the case of the iodoanilines i is more serious (points not 
shown on graph). The-data are‘taken from results 
obtained by E. Gergely and me!, those of Colichman 
and Liu*, and the quadrupole interaction measure- 
ments of Hatton and Rollin’, and of Barnes, Miller 
and Wooten‘. Colichman and Liu have attempted 
a correlation of their polarographic data on 10do- 
compounds with Hammett’s o-function. Hatton and 
Rollin have attempted a similar correlation of their 
quadrupole data and Hammett’s o for bromine and - 
iodine compounds. However, Colichman and Liu 
found the same misbehaviour of p-iodosniline as we 
did, and it 1s equally obvious that the m- and p-di- 
iodobenzenes (as evidenced from our own results which 
are not substantially different from theirs) would not 
fit their straight line. On the other hand, Hatton 
and Rollin found, in their quadrupole — o relation: 
ship, that these three substances fell very well into 
line. It is clear that the triangular agreement we 
expect to find from the results of these four groups 


' of workers is very imperfect, and the interrelation 


of the three phenomena greatly in need of clarifica- 


F tion. 


Quadrupole resonances are invariably measured 
with the substances studied in the crystalline form, 
whereas polarographic studies and reaction kinetics 
are undertaken in solution. This distinction is only 
of importance when crystal forces can seriously 
modify the nature of the bonding of the relevant 
atom. At least we know the nucleus is moving in a 
crystalline, electric field, different sometimes from 
that where the molecule is gaseous or in the dissolved, 
liquid state. Moreover, change of vibrational level 
can modify the quadrupole frequency’. 

Hammett’s* co, defined as — A/j2-303 R, is said to 
measure the tendency of the substituent to displace 
electrons. A has the dimensions of an energy 
term, and might be expected to represent a 
variation in some energy of activation necessary 
to overcome a potential barrier". The same/is true 
of the half-wave potential, although the idea behind 
this may be more elementary, involving the ĉon- 
ception of an electron adding on to a molecule as a 
preliminary step in cathodic reduction. We would 
say that the greater the electron density at the 
region where the electron is expected to add on, the 
greater would be the half-wave potential. 

Variations in the quadrupole frequency (or the 
quadrupole coupling constant, 20/3 times the first 
frequency in the case of iodine’) are due to changes 
in the asymmetry: of the field modifying the nuclear 
‘motion. The half-wave potential may be regarded 
8s some measure of the field in a region remote from 
the nucleus, but its variations may be of the same 
order as the variations m quadrupole frequency. ,I 
hope to accumulate more observations to test the 
relationships described in this communication, which, 
at present, must be regarded as forming the basis 
of only tentative hypotheses. 

T. IREDALE 


Department of Chemistry, 
University, Sydney. 
Aug. 11. 


1 J. Chem. Soc., 3226 (1953). 

?J. Amer. Chem. Soc., 76, 913 (1954). 

3 Trans. Farad Soe., 50, 358 (1054). 

t J. Chem. Phys., 22, 946 (1954). 

5 Duchesne, J. Chem. Phys., 20 1804 (1952). - ^ 

* J. Amer. Chem. Soc., 59, 96 (1937). Jaffé, Chem. Rev., 53, 191 (1053). 
7 Robinson, Dehmelt and Gordy, J. Chem. Phys., 22, 511 (1054).. 
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Crystal Structure of Glycyl-L-Alanine 
Hydrochloride 


Ix the course of a programme of research into the 
crystal structures of simple synthetic peptides under- 
taken in the laboratories of the Wool Industries - 
Research Assoviation, glycyl-t-alanine has been 
synthesized and the structure of its hydrochloride 
elucidated using two-dimensional methods. As 
indicated m an earlier communication!, the hydro- 
chloride and hyürcbromide `of glycyl-u-alanine are 
isomorphous, with -he following cell constants : 


Hydrochloride Hydrobromide 
a fA- t 10 62 10 69 
b (A. 5-98 6 13 
ec (A. 7-67 7 03 
8 109? 2' 108° 36’ 


and from the systematic absences observed the space 
group may be inferred to be P,,. The density of the 
hydrochloride by fictation is 1-465 gm. cm.-?, which 


. necessitates the presence of two molecules of peptide 


and two molecules of water of crystallization in the 
unit cell. The existance of the latter was confirmed 
analytically. 

The general features of the structure in projection 
along the b-axis had already been determined for the 
hydrobromide!, and. the atomic’ co-ordmates were 
refined by successive Fourier syntheses using the 


“hydrochloride intensity data (reliability index 0-18). 


From the various atomic arrangements possible 
along the c-axis, it was not found possible to select the 
correct one on the basis of a limited number of. 
structure-factor calculations. However, the final 
choice was readily made by consideration of the 
double Fourier projection as employed by Bijvoet 
et al.?, and Smits and Wiebenga?. The Ak0 intensities 


of the hydrobramide and hydrochloride were em- . 


ployed to derive the phase angles with & sign am- 
biguity, and ‘the structure factors were then inserted* 
into the synthesis w-th both signs thereby, obtaining- 
& projection of the correct structure together with its 
mirror image. Successive applications of the least- 
squares method to the selected structure in order to 
minimize P,?—7F.,* improved the percentage agree- 
ment rapidly from 3) per cent to 13-7 per cent. 

Comparison of-the x-co-ordinates obtained from the 
(010) and (001) projections gave a probable error of 
0:02 A. for atoms resolved in both projections. The 
poor resolution observed m the c-axis projection 
necessarily limits the accuracy of certain of the cal- 
culated bond-length3- and angles; but the values 
obtained are in good. agreement with those observed 
in related structures (Fig. 1). 

The dimensions of the amide group accord closely 
with those given by Corey and Pauling‘, and it is 
in the trans configuration. It shows, however, a 
significant departura from - planarity, since the 
carbonyl oxygen is 0-6 A. out of the plane containing 
the remaining atoms, of the amide group. 

The glycyl-t-alanme molecules are hydrogen- 
bonded into contmuous spirals by the water mole- 
cules, which form two hydrogen bonds of 2-77 A. , 
and 2-62A. with O, and O’, (Fig. 1). The angle 
between them is 105% These spirals are joined later- 
ally by other N—H -.. O and N—H ... Cl bonds. 

The Cl- ion is su-rounded by 8n approximately 
tetrahedral. disposition of three terminal —NH,+ 
groups and a nitrogen atom,in the amide group of 
an adjacent molecule all at distances of between 
3.23 A. and 3-36 A.. that is, within the required 
lumits for hydrogen konding. The terminal —NH;* 
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Fig. 1. Bond-lengths nnd -angles : 


€,0. 120A. OO, 1214. LOCO, 129° 

-QO 1-244. OC, 152A. Z OCG, 125° 
ON, 1504. N,Cl 3184. Z O,0,04 105 
CIN; 132A. 


group, therefore, participates in the formation of threo 
hydrogen bonds with surrounding Cl- ions and forms 
a fourth N . . . H—O bond of 2-87 A. with the 
carboxyl group of a neighbouring molecule. 

The structure conforms with Donohue's postulate’ 
concerning the maximum use of the hydrogen- 
bonding capacities of the NH and OH groups present 
in the molecule for structures of this type. 

A detailed account of this structure will be 
presented elsewhere. I am grateful to the Director 
and Council of the Wool Industries Research Associa- 
tion for permission to publish these results, and to 
the British Nylon Spinners, Ltd., for the facilities 
afforded for the completion of the work. - 

T. C. Tranter 
Research Department, 
British Nylon Spinners, Ltd., 
Pontypool, Monmouthshire. 
Sept. 28. 


. M Tranter, T. C., Nature, 173, 221 (1954). 


a Bokhoven, C., Schoone, J. C., and Bijvoet. TM. 4c/a Cryst., 4, 275' 


3 Smits, D. W., and Wiebenga, E. H., Acta Cryst., 6, 531 (1953). 
‘Pauling, L., and Corey, R. B., Proc. Roy. Soc., B, 141, 10 (1953), 
+ Donohue, J., J. Phys. Chem., 58, 502 (1952). 


A New Method for determining 
Ketohexoses in the Presence of 
Aldohexoses 


A SLIGHTLY modified anthrone methodi? has been 
described? which is suitable for the quantitative 
estimation -of carbohydrate in chromatographic 
fractions. 10 ml. of a 0-02 per cent (w/v) solution 
of anthrone in 70 per cent (v[v) sulphurie acid is 
mixed with 1 ml. of the tesb solution, heated for 

: 7-5 min. in a boiling water-bath and the optical 
density of the cooled solution read at 625 my. against 
a blank. When solutions containing sucrose were 
analysed by this method, it was noted that, if the 
mixed solutions were allowed to stand before heat- 
ing, there was a slow development of colour in the 
cold that was not apparent with solutions of aldo- 
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` Table 1. INOREASE IN THE OPTICAL DENSITY AT 625 Mu OF MIXTURES 
OF SUGAR SOLUTION AND ANTHRONE REAGENT ALLOWED TO STAND 
AT 15°C. (COLEMAN UNIVERSAL SPEOTROPHOTOMETER, 1 OM. LIGHT- 




















PaTH). 
Time elapsed after mixing 
Qnin.) 
Sugar Molerity z 
40 

Glucose 0 02 001 0-01 0 02 
Galactose 0-002 01 0-01 0-01 
Mannose 0-002 0:01 001 0-01 
Maltose 0 02 0 01- 0-02 0-08 
Lactose 0-002 0-01 001 0-01 
Cellobiose 0-02 001 0-01 0-02 
Sorbose 0-002 011 0-19 0-27 
Fructose 0 002 0:17 0:31 0:41 
Sucrose 0-002 0:17 0-31 0 45 
Turanose 0-002 0-23 0-39 0-56 
Raffinose 0-002 0-15 0 27 0-41 
Melezitose 0 002 0-19 0:36 0-52 
Xylose 0-02 0-06 0:12 0:17 
Arabinose 0-002 0-01 0-01 0-02 
Ribose 0-002 0-01 001 0 02 
Rhamnose 0-02 0 12 0:18 0-28 
Glueurone 0-002 001 001 0-01 
Galacturonle acid 0-02 0-01 001 0:02 
Glucosamine HCl 0-02 0 01 0-01 0 01 
N-Acetylglucosamine 0-002 001 0:01 0:01 
Heptose | 0 002 0-01 0-01 0-01 
Digitoxose 0-002 0 07 0-08 | 0-08 








hexoses or of oligosaccharides built up of aldohexose 
units. Table 1 gives a quantitative picture of the 
observed differences. 

The temperature of the mixed reactant solutions 
in a 0-75-in. ‘Pyrex’ test-tube rose from 17° to 33° C.;_ 
but this heat of mixing was almost totally dissipated 
after 15 min., whereas the optical density continued 
to increase for periods up to 24 hr. 7 - 

The blue-green colour developed by the rhamnose 
and pentose solutions in the cold showed a similar 
absorption maximum (about 625 mp) to that from 
the ketose solutions. The digitoxose solutions rapidly 
developed a golden-brown colour with an absorp- 
tion maximum at about 470 my, some half the final 
optical density being attained 1 min. after mixing. 
This reaction appears to be characteristic of .2-deoxy 
sugars, since deoxyribonucleic acid solutions slowly 
develop a similar colour in the cold whereas ribo- 
nucleic acid solutions do not. Moderate excess of 
ribonucleic acid has no influence on colour develop- 
ment by deoxyribonucleic acid solutions... ` 

It is apparent that in the absence of methyl- 
pentoses, excess of pentoses (ten-fold excess of xylose 
over fructose gave æ 40 per cent error) and large 
excess of aldohexoses (fifty-fold excess of glucose 
over fructose gave a 15 ver cent error) this method 
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Fig.1. Curve A, total carbohydrate by hot anthrone technique 
(fractions diluted 1 in 15). Curve B, ketose by cold anthrone 
technique (undiluted fractions, 20 min. standing). 


Curve C, 
reducing sugar (ref, 4) 
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may be used for giving a quantitative estimate of 
ketohexoses and their derivatives. Optical density 
at{625 mp is proportional to ketose concentration 
in the range 0-001—0.003 M. ‘The method is less 
sensitive than the-estimation of total carbohydrate 
by heating, but in the system investigated (elution 
of sugars from charcoal columns) the-concentration 
of sugars in the fractions was sufficient to give 
satisfactory results. Fig. I shows the application of 
the method to the incompletely resolved peaks of 
sucrose and lactose eluted from a charcoal column. 


M. A. JERMYN 
E Biochemistry Unit, 
Wool Textile Research Laboratories, 
Commonwealth. Scientifie and ^ 
Industrial Research Organization, 
Parkville, Victoria. 
Aug. 17. 


1 Dreywood, R., Indust. Eng. Chem., Anal. Edit., 18, 499 (1940). 
? Black, H. O., Anal. Chem., 23, 1792 (1951). 

* Jermyn, M. A., Aust. J. Biol. Sei., [8, 543 (1955)]. 

* Nelson, N., J. Biol. Chem., 153, 376 (1944). . 


Enzymatic Identification of the 
Anthocyanin Pigment of Blackberry 


Karrer and Pieper reported in 1930 that the 
principal pigment of blackberry, Rubus fructicosus L., 
was either identical or isomeric with chrysanthemm 
or_cyanidin-3-8-monoglucosidet. They obtained com- 
pact polyhedral rhombs of a' pigment chloride which 
was indistinguishable in colour properties from an 
authentic sample of chrysanthemin chloride, and 
differed from it only in respect of crystal form. 
Natural chrysanthemin chloride from Chrysanthemum 
indicum 1.8, and the chloride of synthetic cyanidin- 
3-B-monoglueoside? were known to crystallize in 
diamond-shaped leaflets. It was suggested that the 
observed difference might be due to traces of im- 
purity in the product from blackberry’. Afterwards, 
blackberry was shown to contain a second un- 
identified anthocyanin by paper chromatography?. 
More recently, I have isolated from blackberry^ a 
crystalline anthocyanin chloride, essentially free from 
the second minor-component. The product was 
obtained in leaflets, and appeared to bear a reasonable 
resemblance to the crystals of chrysanthemin chloride 
shown in & published microphotograph*, However, 
an air-dried sample of this material was analysed 
correctly as a monohydrate’, while chrysanthemin 
chloride crystals had previously been found- to con- 
tain lj moles of water of crystallization’. - No 
analysis for an air-dried sample was provided by 
Karrer and Piepert, I 

The data available55 indicate conclusively that the 
, anthocyanin from blackberry is a cyanidin-3-mono- 
glucoside. Its identity with chrysanthemin would 
require that it be a &-glucoside. Confirmation on this 
point, however, appeared desirable in the light of 
results acquired in & study on the decolorization of 
berry fruit anthocyanins by fungal enzymes. It was. 
found that the process involved, first, an enzymatic 
hydrolysis of the anthocyanin to anthocyanidin and 
sugar, and secondly, a spontaneous conversion of the - 
aglucone into colourless derivatives’. Thus, if the 
blackberry pigment were actually a p-glucoside, the 
classical 6-glucosidase of almond emulsin, which is 
capable of hydrolysing a variety of phenolic f-. 
glucosides?, would be expected to be an effective 
decolorizing agent. Emulsin, nevertheless, was found 
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to have no measurakle decolorizing action on black- 
berry anthocyanin. _ 

It was possible so resolve the nature of this 
apparent ‘discrepancy {when a specimen of synthetic 
cyanidin-3-8-monoglucoside chloride became avail- 
able. Equimolar quantities of the synthetic pigment 
and the blackberry product were each subjected to 
the action of anthocyanase CN 558 and of almond 
emulsin respectively: Both samples were dried at 
50° C. in vacuo for 24 hr., and used in the anhydrous 
state. The enzyme preparations and exper:mental 
conditions were the same as those described pre- 
viously’. The results are summarized in Fig. 1. The 
curves for the decalorization of the natural and 
synthetic pigments by CN 558 are evidently identical. 
They demonstrare conclusively, therefore, that the 
blackberry anthoryanin is chrysanthemin. Differences 
m crystal form and amount of water of crystallization 
noted earlier are corsequently of minor importance.’ 
Furthermore, Fig. I shows that neither sample is 
attacked by emulsin. Lack of hydrolysis is accord- 
ingly & manifestation of the inherent specificity of 
emulsin B-glucosidas, and need not be taken as 
indicating the passtbility that the glucosidie linkages 
in the substrates might be ın the «-configuration. 

I thank Sir Robert Robinson for the gift of a, 
sample of synthetic chrysanthemin chloride. 

H. T. Huana* 

Research Laboratcries, i 
Rohm and Haas Co., 

Philadelphia, Pa. 

Oct. 13. 


* Present address: Research Laboratories, Chas. Pfizer and Co., 
Inc., Brooklyn, New York. 
3 Karrer, P., and Pieper, E., Helv. Chim. Acta, 18, 1067 (1930). 
2 Willstatter, R., and Boltcn, E. K., Ann., 412, 130 (1916). 
* Mukarami, S., Robertson, A., and Robinson, R., J. Chem. Soe., 
2606 (1931). 
* Bate-Smith, E. C., Natura, 161, 835 (1948). 
* Huang, H. T., J. Agric. Food Chem., 3, 141- (1955). 
* Yoibel, S., in “The Enzymes: Chemistry and Mechanism of Action", 
ted by Sumner, J. B., and Myrback, K., 1, Pt. 1, 583 (Academic 
Press, New York, 1950». : 
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Blood Groups of Brazilian Indians 
: (Carajás)™ 


“Tm Carajás Indians of, Bananal Island, found by 
Golden! to melude 51 per cent of persons of group B, 
are exceptiónal.àmong South American Indians, who 
. all belong to group O. The late Dr. E. M. da Silva 
died while working among the Carajás. He found 
the following distribution, in- 113 of them:_ ~~~ 

O=104; A= l; 


B=3; AB — 5. 


«1 
Such an incidence is mmpossible; but it shows that 
the Carajás do not possess a high percentage’ of 
group B. Golden, as well as da Silva, used slide 
methods, which are not’ suitable for testing anæmic 
people. Last July one of us (P. C.J.) went to the 
Carajás village and bled sixty-six Indians. The tests 
were made m our laboratory in Rio de Janeiro for 
the following blood-group systems: ABO, Rh-Hr, 
MNS, P, Kell, Duffy, Lutheran and Lewis. The 
complete results will be published elsewhere, after 
we have tested larger numbers of people; but two 

. points are of special interest. The first is that all 

N sixty-six Indians tested with anti-A, anti-B and 
.anti-AB sera, by the minimum volume technique, 
belonged to group O. Using slide tests, we obtained 
doubtful results with the same bloods. This probably 

- accounts for Golden and da Silva’s results. The 
second point is related to the Duffy system : , among 
fifty-five Indians we found ‘twenty-three Duffy 
positives. This observation seems important, since 
1t is contrary to the results of Pantin and Junqueira? 
among other Brazilian Indians, and it indicates a 

- lower ‘incidence than those obtained by Pantm and 
Kallsen?*, and several others working on North 
American Indians. 

This work was made possible by the co-operation 
of the Serviço de Proteção aos Indios and the Brazilian 
Air Force, to which we are very grateful. We should 
like to thank Hetty Brendel, nurse at Bananal 
Island, for help in examining the Indians. 


P. C. JUNQUEIRA 
Research Department, 


Blood Bank of P.D.F., 
n S P. J. WISHART 
'' Section of Hematology of L.A.P.I., 
$m Rio de Janeiro. 
Aug. 18. E 


‘Golden, G., Lancet, ti, 278 (1930). 7 


iiit» A. M., and Junqueira, P. O., J. Phys. Anthrop., 10, 395 


* Pantin, H Mand Kallsen, R., Amer. J. Phys. Anthrop., 11, 91 


The Diego Blood Factor. : 


Iw 1953 a new low-incidence blood factor, Diego 
or- Dit, responsible for hemolytic disease, was 
described with the aid of an antibody produced by a 
mother living in Caracas, Venezuelab?, The antibody, 
anti-Di#, reacted with the blood of the affected child 
(propositus) and two of the three siblings of genera- 
tion IV. The blood- factor was also present in the 
father and three of his jx siblings of generation III, 
The factor was transmitted to them by the paternal 
grandmother (generation IL) of the propositus, who 
received it from her mother of generation I. . The 
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factor was present in the blood of nine out of "od 
nine members of the Diego family tested. 

The antibody reacted only in the indirect anti- 
globulin test to a titre of 1:512. Anti-Di* failed to 
reacb with the red cells of a thousand group O 
individuals living in the United States—mainly 
eaucasoids. 

Study of the antigens for Dis, ABO, MNSs, Rh, 


Kk, Fy*, Jkt, Let and P in this family failed to: 


reveal obvious linkage. Nor was there any linkage 
to the sex chromosome. A 

More recently, it became possible to demonstrate 
that Dis was serologically independent of seven other 
low-incidence blood factors (Mis, Ven, Ca, Bet, Wr, 
By?, Rm) among the twelve listed by Hart, Bosman 
and Van Loghem?. (Levine and Robinson demon- 


strated duplication in the list of the Dutch investi- - 


gators because V% was shown to be identical with 
Mia (Miltenberger).) The factor was also independent 
of the following: Cv, Cz, Ev, He and V:` Nor was 
there any demonstrable serological or ‘genetical rela- 
tionship to such high-incidence blood factors as H (for 
group O), U, Vel or Tje. These facts could. be.estab- 
hshed in tests with the rare essential antibodies and 
selected test cells preserved in the frozen state. 

In the 'eourse of the studies of the’ four generations 
of the Diego farnily, it was observed by Layrisse and 
Arends that some of them showed physical features 
indicative of admixture with native Indians. Accord- 
ingly, studies were carried out on caucasoids and 
Indians living in Venezuela‘. The results of their tests 
on the Venezuelan Indians have been briefly discussed 
by Layrisse, M., and Arends, T. (“A High Incidence 
Blood-Group found in Venezuelan Indians" (in the 
press)). These findings, including those with the 
thousand caucasoids of the Unite - States and ae 
eight Indians of Brazil5, are sprésented ineTgble,1. 

= > a 


Table 1. INCIDENCE OF Dis ít. 4 





No. No 
tested positive’ 


, Per cent 
Population tested pine p 
Caucasoid, United States 
Random, Caracas 
Random, Barcelona, 
Venezuela : 
Caribe Indians—Cachama 
Arawaco Indians 
Mixed Negroes, Venezuela 
Kainganges Indians, Brazil 





1,000 


The studies with Venezuelan. population were made: by Layrisse, 
Arends and Sisco‘, The anti-Di» serum for the study or the Brazilian 
Indians was made available to Fernandez et al.5 by Dr. Layrisse. 


_ Among the forty-nine individuals in the Aribe 
group of the Caribe Indians, there were. two:large 
families many of whom were Di9-negative; and -Lay- 
risse et al.‘ offer this as an explanation for the lower, 
incidence of Di* as compared to that of the Cachama 
group. Among the 170 members of both groups all 
but one were in group O and all were Rh-positive. 
The occurrence of the blood factor in caucasoids 
of Venezuela is apparently indicative of admixture 
with native Indians characterized by & high incidence 
of the blood factor. Dit may not be completely 
absent in the caucasoid population free from admix- 
ture with Indians, since a second example of anti-Di^ 
was recently found m the serum of a mother of an 
infant with hemolytic disease (Levine, P., and Stroup, 
M., unpublished’ observations). The specimens, 
submitted to: the Ortho Research Foundation by 
Witebsky and Rosamilia, were derived from a Polish 
family living in New York State, and there is no 
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reason to suspect an Indian origin for the blood 
factor shown to be present in the father" s blood and 
ET prosent in the affected infant's toasted red blood 
ce. gat i 

These findings indicate that a factor of extremely 
low incidence in & general population may have a 
much higher incidence in other population groups. 
To a lesser degree this applies also to other blood 
factors, such as the well-established differences in 
incidence of type Rho in caucasoids and African 
negroes. The point at issue here is the usefulness of 
the term ‘low incidence’ to characterize certain blood 
factors. ‘Low incidence’ is preferable to ‘family’ or 
‘private’, and the term is still helpful because it 
characterizes the. first observations made ‘with a 
particular blood factor. E 

Most significant is the occurrence of a high in- 
cidenee.of matings incompatible for a particular 
blood factor capable of causing hemolytic disease 
in a population which is almost exclusively Rh- 
positive’. It can be safely predicted that, in the 
Caribe Indians or in any population with a high 

incidence of incompatible matings for Dit, this factor 
may play a part in causing hemolytic disease com- 
parable in importance to the D(Rho) factor in 


caucasoids provided that the two factors have the. 


same degree of antigenicity. 

If the genetically related Dib and anti-Di^ exist, 
the antibody should be sought among the homo- 
zygotes of genotype DitDit of the Caribe Indians. 


MIGUEL LAYRISSE 
TULIO ARENDS~ 
R. DowrxauEs Sisco 


Purre LEVINE ` 
E. A. ROBINSON 


~ 


Division of Centro de 
Immunohematology, î 3- Investigaciones, 
Ortho Research. * E Banco Municipal 

Foundation, Te de Sangue, 


Raritan; s Now Jersey. - Caracas, Venezuela. 


e P., Koch, E., McGee, R., and Hill, G., Amer. J. Clin. Path., 
a 24, 292 (1984). 

«Levine, P., Fifth International Congress of of Blood Transfusion, 
Reports. and Communications, Par 

ee "ad yonder, Bosman, H:, and Van cone J., Vou Sang., 4, 

« Tayo aL, PPrepais T, a and Sisco, R. D., Acta Medica Venez., 3, 
182 11955), Ta. 

* Fernandes etal. „personal ‘communication from Dr. P, C. Jungueira, 
Rio de Jane 0, Brazil.» 
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The Diego Blood NBC Brazilian Indians 


Ir has been pointed out! that what- appears to be 
a rare, private or family antigen in one population 
may be fairly frequent in another. For example, the 
antigen which had sensitized an Amerindian bicis 
so that she lost the child of her ninth pregnan 
through erythroblastosis was found in the blood Of 
her husband and of some of her children, but not 
in the blood of 794 other Amerindians, and it was 
therefore considered to be rare. However, when 
tested with the blood of Caucasians, the antibody 
could be shown just to be anti-Kell, the Kell ‘factor 
being quite frequent in the Caucasian saniple. 

An analogous situation also involving Amerindians 
and Caucasians is provided by the Diego. factor 
recently described by Levine, Koch, McGee and 
Hill. This factor, discovered to be the cause of an 
erythroblastosis case in a Venezuelan family, was 
first considered to be rare because two hundred 
whites tested in the United States were all negative. 
However, Layrisse, Arends and  Sisco?, 
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-266 people from Caracas and 61 from Barcelona 


(Venezuela), found 6-(2.3 per cent) and 2 (83.3 per 
cent), respectively, to be Diego-positive, and they 
ascribed this finding to Indian admixture. Testing 
two groups of Caribe Indians—121 in Cachama and 
49 in Santa Clara of Aribi—they found»43 (35-6 per 
cent) Diego-positives :n the first group and 7 (14:3 për 
cent) in the second. In addition, 8 (5-3 per cent) 
Diego*positives. were found among 152 Guajires 
Indians belonging to the Arawco group. 

We had the opportunity of testing two groups of 
Brazilian Indians wish the anti-Diego serum using 
the anti-globulin meshod. The first group of 48 
Kaingángues, living in a reservation near Palmas, 
State of Parana, included 22 (46 per cent) which 
gave a positive reaction. The second group consisted 
of 36 Carajás living a3 Santa Isabel, Bananal Island, . 
among whom 13 Diego-positives (36 per cent) were 
found. Both groups of Indians belong to the linguistic 
family of the Ge and live some 1,100 miles apart. 

If the Diego factor, as at present seems possible, is 
universally common among Amerindians and absent 
or mostly absent among whites, it might provide 
some indication of the degree of Amerindian admix- 
ture in many American populations. Studies of its" 
infiltration and ‘af the resulting antigenic incom- . 
patibility might &lso be rewarding. 

Thanks are due to Dr. M. Layrisse for a gift of 
anti-Diego serum and to-Dr. J. Dausset; for its 
transport. See ns 

P. C. JUNQUERA 
P. J. WISHART 


Secao Investigacaco Cientifica, 3 
Banco Sangue P.ILF., - ` Dt 
^ Rio de Janeiro 
F. OrrENSOOSER : 
R. PASQUALIN ` 


Laboratorio Paulista Biologie, ~ 
São Paulo. 
P. LOUREIRO FERNANDEZ 


Department of Anthropology, 
University of Parana, 


Curitibe. 
H. KALMUS 
Galton Laboratory, = 
University College, Landon. Rae 
Nov. 6.. e. 
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Absence of Abnormal Hemoglobins in 
some Australian Aboriginals 


. Wuen the sickle vell trait was found to be present 
in a number of Veddoid communities of southern 
India, it was also found. that their rhesus chromosome 
distribution showed festures differing from those of 
other Indian populations, and that it was more like 
those found in South-East Asia, Australasia, .and 
‘especially m the Australian aboriginals. We therefore 
examined seventy-two Australian aboriginals for the 
presence of the sickle cell trait, but found that none 
of them showed this &baormality*. Since then, other 
abnormal hemoglobins besides the sickle cell heamo- 
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globin have been discovered. One of them, hemo- 
globin E, was found in the Veddas of Ceylon?, and 
while the presence of sickling was confirmed in those 
Veddoid populations of India io whom it had been 
originally described, several other Veddoid popula- 
tionst—including the Veddas themselves?— were found 
to be free from sickling. We decided, therefore, to 
examine once more Australian aboriginals, this time 
for the presence of hemoglobin Z. 

We collected blood from a hundred and sixty-six 
aboriginals in Queensland ; a hundred and forty-eight 
were of unmixed Australian ancestry according to 
their own accounts and also to their appearances. 
Of the others, seventeen had some European, one 
some Indian, and one some Chinese forbears. The 
bloods of fifty-five were collected on a visit to the 
Mona-Mona Mission, of fifty-five from a mission near 
Daintree, and of fifty-six from one near Yarrabah. 
The blood was taken under sterile conditions and 
arrangements were made for speedy transport with 
coohng on the way, so that the specimens were 
examined in London less than ten days after they 
had been obtained in Austraha. All bloods were 
submitted to filter-paper electrophoresis. A barbitone 
buffer of pH 8-6 and of 10nie strength 0-05 was used. 
All hemoglobins moved as a single band in the posi- 
tion of normal adult hemoglobin controls. Hence 
not only did these Australian aboriginals not carry 
hæmoglobin E, butfalso-the presence of all other 
known abnormal variants of adult hemoglobin could 
be excluded as well. 

It is still too early to assess the extent to which 
the distribution of sickle cell hemoglobin and of 
malarial infection are related’. It would be even 
more premature to speculate on the correlation of 
the distribution of malaria with that of other hæmo- 
globins such as EZ. Nevertheless, it is noteworthy 
that malaria is thought to be & recent importation 
into the Australian mainland, and that its aboriginals, 
unlike most of the older populations of tropical Africa 
and Asia, do not seem to possess multiple hemo- 
globins. 

W. R. HonsFALL 
Commonwealth Health Laboratory, 
Cairns, Australia. : 
: H. LEHMANN 
St. Bartholomew’s Hospital, 
London, E.C.1. 
Nov. 18. 
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Stability of Iso-alleles 


Tux high stability of most genes when kept under 
natural conditions is deduced from the relative rarity 
of spontaneous mutations which produce striking 
deviations from normahty. The existence of wild- 
type iso-alleles, that 1s, of different alleles usually 
causing the same normal phenotype although 
distinguishable by thejr effects under special con- 
ditions, raises the question whether mutations from 
one iso-allele to another are more frequent than 
mutations with more obvious new effects. 
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In order to obtain relevant data, males of a wild- 
type ('Canton-S") stock of Drosophila melanogaster, 
which had been made isogenic some time before the 
experiments, were crossed to homozygous ci ey® 
females (ci = cubitus interruptus, ey® = eyeless- 
Russian ; both located ın chromosome 4). The result: 
ing F, ci ey®/+ + individuals were expected to have 
uninterrupted fourth veins m their wings, since the 
Canton wild-type allele, +0, is dominant over the 
ct allele. In case a mutation had occurred, from +? 
to an iso-allele of the type of +°? which has reduced 
dominance}, the appearance of interruptions on the 
wings would have been expected, the frequency of 
this event being dependent on the penetrance of the 
new ‘ct/+* genotype. Similarly, iso-alleles of cz 
might have been expected which would give vein 
interruptions in a new genotype ‘ci¥/+C’. 

More than 31,000 F, flies were raised, partly at 
26°C. and partly at 18°C., the lower temperature 
providing a more sensitive environment in view of 
the known increasing penetrance and expressivity 
of the c? phenotype with decreasing temperature. 
Most of the P, fles had normal venation, but five 
females and fifteen males had the very weak ci or 
ci-like phenotype of class 1?, characterized by localized 
thinning of the cubital vein (Table 1). 


Tablel F, FROM ci eyR/cr ey2 x CANTON oc. 











Normal ci-like 
Temp 99 óé 99 Cx 
26° 9,745 9,236 2 . 8 
18° 6,669 5,392 3 7 





Seventeen of these twenty possibly mutant flies 
were individually tested in crosses to flies homozygous 
or heterozygous for ci ey®,- (The other three individuals 
left no progeny.) Sixteen of the seventeen flies did not 
produce any further non-eyeless c?-type offspring. 
The deviant parents had apparently unchanged 
ci eyR|[ +C -- genotypes, and their cz or ci-like pheno- 
type was simply an expression of rare penetrance of 
ci in ci] +C heterozygotes. The seventeenth individual, 
a female, proved to have been heterozygous for a 
new recessive mutant allele symilar to the c? mutant 
employed in these crosses but with peculiarities m 
expression of its own, notably frequent interruptions 
in the inter-crossvem section of the fourth vein. This 
new ci mutant had arisen from the +7 allele. 

There is thus no evidence among some 31,000 
tested gametes for mutation from + © to a recogniz- 
able wild-type iso-allele, or from ci to a recognizable 
mutant iso-allele, ın contrast to the finding of a 
typically deviant c? mutant from +°. It must be 
added, however, that at the temperatures used, 
incomplete penetrance could have kept a considerable 
fraction of wild-type iso-alleles from phenotypic 
expression. 

A priori, no close relation between type of effect 
and frequency of mutation should exist. The limited 
experiments reported here agree with this expectation. 


Arona M. HANNAH 
: Corr STERN 
Department of Zoology, š 
University of California, 
Berkeley. 
Aug. 13. + 
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Bulinus (Pyrgophysa) forskalii (Ehrenberg) 
as a Vector.of Schistosoma haematobium 


In a recent communication, McCullough! stated 
that although the snail Bulinus (Pyrgoph ysa) forskalii 
was known to be a vector of urinary bilharzia in 
the Gambia and in Mauritius, there was no direct 
evidence that it acted in a similar capacity in the 
Gold Coast ; moreover, snails of that species collected 
in the Gold Coast were wholly resistant to experi- 
mental attempts to infect them with the miracidia of 
the causative organism, Schistosoma haematobium. 

Tt seems appropriate to try to throw light on some 
aspects of this recurrent problem. First, no laboratory 
infection experiments can ever show beyond doubt 
that & species of snail is or is not a vector of a certain 
schistosome. Only by the finding of ‘wild’ snails 
shedding cercariz and the infection of definitive hosts 
by. those cercariz, with the subsequent recovery and 
identification of the adult worms, can the role of a 
molluse vector be established. Secondly, the apparent 
differenco in receptivity to infection of a snail species 
in different countries can only be analysed when the. 
identity of the snails is established beyond doubt. 
McCullough quotes his own work in collaboration 
with Duke? in the Gambia and that of Adams? and 
Cowper! in Mauritius -to show that B. forskalii is a 
vector in those areas. In the first case, the evidence is 
largely epidemiological ; but in the second, successful 
infection experiments were carried out. McCullough 
admits the possibility of separate and distinct species 
of snails being"involved in the Gambia, Mauritius 
and the’ Gold Coast; but he maintains that if this 
is so, the differences "between them have not been 
recognized. - 

So far as the Gambia is concerned, Smithers (in the 
press) has shown that the vector identified by 
McCullough and Duke as B. forskalii_is in fact a 
different species which was identified by Mandahl- 
Barth as B. senegalensis Müller. My own observations 
(Wright, in the press) confirm the conclusion that the 
vector in the Gambie is a species distinct from B. 
forskalii; but I tentatively identify it with B. 
ludovicianus (Mittre). It is only by further taxonomic 
work, which is now in progress, that this difference 
of opinion can be resolved; but there can be no 
reasonable doubt that the important vector in the 
Gambia is not B. forskalii (which also occurs in that 


area) but another Bilinus which can be differentiated _ 


fróm it on both morphological and ecological grounds. 

The evidence of Adams and Cowper from Mauritius 
rests also on an incorrect identification of the 
molluscan host. Specimens of Adams’s material in 
the collection of the British Museum have been 
compared with the type series of Bulinus cernicus 
(Morelet), and there is no doubt that it is to this 
species that the Mauritian vector should be assigned. 
Adams states that his snails were identified by 
Connolly, who used the work of Germam', and it is 
this author who is responsible for the incorrect in- 
clusion of Morelet’s species in the synonymy of 
B. forskalii. 

C. A. WRIGHT 
British Museum (Natural History), ` 
London, S.W.7. 
Nov. 23. 
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Initial Absorption of lons by Plant Tissue _ 


RECENT papers heve stressed two aspects of the 
initial entry of ions into plant cells and tissue,, 
namely, diffusions? and ion exchange” 4, It is 
important to realize that these processes are merely 
two aspects of the œe system. Since the unity of 
the experimental fasts may not be obvious, it is 
thought necessary to review some of the evidence, 
and to attempt to produce agreement amid apparent 
contradictions. 

A proportion, depeading on the medium concentra- 
tion, pH, etc., of a piece of plant tissue is penetrated 
by both ions of a salt, such as potassium chloride, 
reversibly, in 20-40 mins, The time ‘depends. on 
the geometry of the system*5, The proportion of 
the tissue which app2ars to reach the external con- 
centration in the initial uptake has been termed the 
‘apparent free space’, a term originally due to G. E. 
Briggs. This varies from a few to more than 30 per 
centb55, Since the initial uptake and subsequent 
‘accumulation’ are to a large extent independent, the 
vacuoles, which pecupy a large proportion of the 
tissue volume, and into which the ions are finally. 
accumulated, are thought not to be part of. the 
apparent free space, which"therefore includes inter- 
cellular spaces, cell-wall spaces and, very probably, 
some cytoplasm. 

The dependence of the initial uptake and apparent 
free space on pH and concentration? of thé medium 
is consistent with a Connan equilibrium between the 
medium and a predominantly anionic phase in the 
tissue. The magnitud» of the free space suggests that 
it includes some, if not all; of the cytoplasm as well’ 
as the aqueous phase associated with those -cell-wall. 
constituents which aze anionic. 

The mean concenization ‘A of the Donnan (in- 
diffusible) anions in the free spaces has been estimated? 
to be between 0:006 M and 0-04 M in maize and 
bean roots, depending on the age of the tissue. From. 
measurements of the phase-boundary potential 
differences, Vervelde’ estimated the. surface of the 
roots of barley, oats. etc., to have the equivalent, 
of 0-02-0-06 M of immobile anions at pH 5-5. 

At external concentrations C, (of a single salt) 
comparable with or Higher than. A, the equilibrium 
concentration of mobi'e anions and balancing cations 
(C,) in the cytoplasm. is appreciable: for example, 
if 4-001 and 9, = 0-01 M, C; = 0-0062 M. 
In addition to this Ciffusion of ions ‘of both signs. 
when C,> A, external cations’ will exchange with 
those initially paired with the immobile anions of 
the free space. This efect, as can be seen from Fig. 1, 
becomes increasingly important in comparison with 
the entry of ion pairs at external concentrations less. 
than A: for examp.e, if A =0-01M and OC, = 
0-001 M, C; = 0-0001 M. - This accounts for the 
conclusion by Scott Russell and Ayland‘ that diffusion. 
in their experiments was unimportant compared with 
ion exchange. 

In the Donnan’ system envisaged for the cytoplasm. 
of the free space, catian exchange will depend on the. 
affinity of the immobie anions (proteins and others), 
and the exchanging cations‘. The specificity of bind-. 
ing found by Epstein Aas lately been referred to the. 
ion carriers of accumulation® and not to the initial 
uptake. . Exchange between anions adsorbed’ to. 
cytoplasmic indiffusible cations and anions from the. 
medium is unlikely. At pH 7, dissociation of the. 
acidic groups of the surface of the protoplast is com- 
plete and cationic: grcups are unlikely to exist, as. 
shown by See studies (MeLean, personal, 
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Fig. ls Concentrations of moblle anions and cations in a Donnan 

phase with concentration of immobile anions A = 0-01 mol/l. 

plotted agamst external concentration C,. The dotted Ime 

represents | equality of concentration. The portions 1 and 2 of 

the total mobile cation concentration are those diffusible and 
« potentially exchangeable respectively 


communication); In any event, the initial uptake 


of anions is much less than that of oations*, consistent. 


with a Donnan equilibrium. 

The time of equilibration in the initial uptake?, the 
potential-difference drifts with time when tissue en- 
countors a new concentration! and the time to reach a 
new level of respiration on adding salt are all consist- 
ent with the absence of & high-resistance membrane 
at the cytoplasmic surface. Vervelde’ also stresses 
the threo-dimensional nature of the equilibrium. 

The cation exchange and apparent free space 
would depend où any metabolic changes in the cyto- 

E plasm which influence the concentration of immobile 
ions A.  Butler* found that 2,4-dinitrophenol in- 
creased the apparent free space of wheat roots, for 
the chloride ion from 24 to 34 per cent. Scott Russell 
and. Ayland* found a reduction of casium ion uptake 
(exchange) in the presence of dinitrophenol. Both 
effects. may be consistent with a lowered A. 

It is concluded that the hypothesis of a complex 


Donnan systém can account for most of the óbserva- - 


' tions on the initial absorption of ions by plant cells. 
In ‘addition to this system, a.process dependent 
on respiration must be postulated to explain the 
Subsequent irreversible absorption (accumulation) 
probably into the uoles. 

è A. B. Hors 


i . R. N. ROBERTSON 
Plant Physiology Unit, 
Commonwealth Scientific and 
Industrial Research Organization, ` | ‘ 
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Effect of Stréptomycin on Acetobacter 
capsulatum and, its Associated Dextran— 
Dextrinase Enzyme System 


.Iw an earlier publication}, we have reported that 
Acetobacter capsulatum .N.C.I.B.4943 failed to grow 
in & yeast extract- glucose medium containing 
1 pgm. per ml. of streptomycin sulphate. More 
recently, we have found that A. capsulatum is sensi- 
tive to 1 ugm. per ml. of streptomycin’ sulphate at 
pH. 4-5 and to 0-01 vem. per ml. ‘at’ pH 6-5 during 
48 hr. incubation ‘at; 25° in the same medium. The 
effect of pH on antibiotic activity is already well 
recognized; but phe extreme intolerance of A, 
capsulatum to stréptomycin would seem to be 
unusual and worthy of note. 

We ‘have previously. suggested! that this high 
sensitivity of A. Caggulatum might be related to the 
fact. that the organism is remarkable in its ability 
to convert dextrin-into dextran?, and in view of the 
fact that Barker, Bourne, Stacey and Ward? have 
shown that streptomycin inhibits certain carbo- 
hydrate-synthesizmg and ‘degrading enzymes, we 
have examined further the effect of | streptomycin on 


- A. capsulatum dextran—dextrmase. 


Experiments have been based on the observation, 
that there is a linear relation -between relative vis-" 
cosity and concentration of A. capsulatum dextran 
in 0-6 M acetate buffer (pH 4-6) between 0:0 and 
1-0 mgm. per ml. At pH 4-6, the, addition of 
streptomycin (1 per cent w/v) had ng effecteon the 
synthesis of dextran by the isolated: enzyme? with 4 
substrate concentration of I-per- -cènt w/v, the ratio 
of inhibitor to substrate being comparable to that 
used by Barker ef al. Attempts to detect inhibition 
of the enzyme system at-pH 6-2 failed, as no enzyme 
activity could be detected at this pH value 'in the 
absence of streptomycin. Since the enzyme is not 
active at the higher “pH ( the optimum pH. for growth 
of A. capsulatum), it máy be concluded that in- 
hibition of the growth of A. capsulatum by strepto- 
mycin is not due to disturbance of its dextran- 
dextrinase enzyme system. Further, we have shown 
that this enzyme 1s extracellular, and would therefore 
not be expected to play a vital part in the develop- 
menií'of the organism under normal conditions of 
growth. On this basis, it would appear that strepto- 
mycin affects a more fundamental metabolic pios 
of the organism ; further work is in progress. 

We are grateful to Dr. T. K. Walker for his con- 
tinued interest. 

"B. H. AgNOLD 
A. N. Hawn 7 

College of Technology, i 

Manchester. Aug. 15. 
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Evidence for the Presence of 
Noradrenaline in Submicroscopic 
Structures of Adrenergic Axons 


Tum presence of sympathomimetic activity in 
adrenergic nerve tissue has been demonstrated by 
several authors! The active substance later was 
shown to possess the characteristic biological and 
chemical properties of noradrenaline’. A comparison 
of the relative contents of noradrenaline in splenic 
nerves (10-20 ugm. per gm.) and the spleen (2-4 ugm. 
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per gm.) suggests that the transmitter is accumulated 
in the terminal parts of the nerves. Certain substances, 
Buch as acids, detergents and digitonin, which release 
catechol amines from adrenal medullary cell granulis, 
also release the adrenergic transmitter from a per- 
fused organ‘. Moreover, since the adrenergic nerves 
may be regarded as homologues of the adrenal 
medullary cells, ıt may be expected that their specific 
action substance is similarly stored. 2 

In order to test this hypothesis, experiments have 
been undertaken involving catechol analysis of 
granular fractions of homogenized splenic nerves of 
the ox and splenic tissue from ox and rat. Nor- 
adrenaline was estimated biologically and its identity 
checked by’ paper chromatography. Histaminé was 
also determined in some cases. 

The nerves were cut into 2-3 mm. pieces and 
homogenized in 15-50 ml. 0-3 M sucrose in a Waring 
blendor for 1 min. at 40,000 r.p.m. After centrifuga- 
tion in an angle centrifuge for 6 min. at 800 g, the 
upper part of the homogeneous supernatant, free 
from visible sediment, was again centrifuged for 
60 min. at 6,800 g at + 12^ C. The small amount 
of sediment was suspended in 5—7 ml. water to which 
0-2 ml. of 0-6 N sulphuric acid was added. The 


. results of five experiments are given in Table 1. 
t 


» 


LT Table 1 


Totalamount| Per cent of | Total amount 
of noradren- | total nor- -| of histamine 
&hne (pgm./ | adrenaline (ugm /gm. 
*gm. nerve) z activity in nerve) 

E tsediment 


Per cent of 
total 
histamine 
activity in 

sediment 











Of the total activity found in the supernatant 
after the first separation, 15-19 per cent was present 
in the sediment after the second centrifugation as 
seen in Table 1. The sediment contained only very 
fine granules, less than l p in diameter, but no 
fibre structures. No granules visible with light micro- 
scopy were found in the supernatant after the second 
centrifugation. The granules of the, sediment 
apparently had a high density, since they were 
separated and packed well on centrifugation. The 
noradrenaline content of the small volume of the 
supernatant present in the sediment accounted for less 
than 10 per cent of the amount found in the granular 
sediment. Resuspension and washing the sediment 
with 0-3 M sucrose did not alter the results. 

The total noradrenaline figures of the nerve 
homogenate were determined in two cases and found 
to be 8-8 and 9-1 ugm./gm., which agrees with pre- 
vious estimations’. Secondary adsorption of nor- 
adrenaline on the granular sediment seems ‘unlikely, 
since sediment obtained in the same way from liver 
did not take up noradrenaline from a 0-3 M sucrose 
solution. E E 

In two experiments the histamine content of the 
supernatant and the sediment was also estimated. 
The total amount in the homogenate was 82 and 
105.ugm.[gm.,,in agreement with previous findings‘. 
Of this, less than 2 per cent was found in the sedi- 
ment, which is evidence against histamine being a 
constituent of the same granular fraction as contaims 
noradrenaline. 

In nine experiments the noradrenaline content 
was determined in the corresponding fractions of ox 
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spleen homogenized. by the Potter-Elvehjem method. 
The homogeneous supernatant was recentrifuged once 
or twice: The sediment contained 16-44 per cent of 
the total activity, on an average 32 per cent. Similar 
results were obtained in five experiments with rat 
spleen (14-29 per cont, average 23 per cent). 

While the experiments reported here have demon- 
strated the presence, of noradrenaline in a readily 
sedimentable granular fraction from adrenergic nerves, 
analogous to the form of storage found in the chrom- 
affin cell, detailed statements as to the nature of 
these particles must await further experiments. 
Histamme, although present in large amounts in 
the adrenergic nerves of the ox, is not present in 
these structures. E 

. U. 8. von EULER 

Department of Pkysiology, 

Faculty of Medicine, . 
Stockholm. 
N.-À. Huan» 

Department of Histology, 

University, Lund. 
Sept. 26. 
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? Hillarp, N.-À., Lagersted;, S., and Nilson, B., deta Physiol. Scand., 
29, 251 (1953). Hillerp, N.-A., and Nilson, B., Acia Physiol. 
Scand., 81, Supp..113, 79 (1954). Blaschko, H., and Welch, A. D., _ 
Arch. exp. Path. u. Pkarmakol., 219. 17 (1953). 

t Eliasson, R., Euler, U. S. v., and Stjärne, L., Acta Physiol. Scand.; 
Supp 118 (1955). Eur, U. S. v., and Stjärne, L., Acta Physiol. 
Scand., 38, Supp. 11& (1955). 


* Euler, U. S. v., Acta Physiol Scand.,19, 85 (1949). 


Simultaneous Recording of Inspired 
Oxygen Concentration and Peripheral 
Tissue Oxygenation 


Ir is often of great convenience in physiological 
work to secure continuous rather than intermittent 
records of the.variab:es under investigation. Recently 
an apparatus was described for analysing continuously 
the gas mixture presented to infants undergoing 
treatment in nursery incubators}, and an extension 
of this principle has now been used in some animal 
experiments with the view of examining the response 
of the organism to changes in oxygen content of its 
inspired air. By a combination of such records it 
should be possible to jerive an estimate of the minimal 
change in inspired oxygen which will produce a 
significant change in the peripheral tissues of the 
animal or infant. p 

The method employed for measuring oxygen 
tension in the tissues is a development of the polaro- 
graphic techniques irtroduced by Davies and Brink?, 
and afterwards exterded by Montgomery and his co- 
workers at the University of Philadelphia’. . The 
electrodes used are & cathode of 0-005 in. diameter 
platinum wire, insulated except for a length of about 
0-5 mm. near the tip with 'Diamel' enamel, and a 
non-polarizable &noda of 0-01 in. diameter silver wire 
electrolytically coated with silver chloride’. (When 
suitably apphed, “Diamel’ enamel gives a tough yet 
flexible high-resistance insulating coating to the 
wire.) These slecsrodes were inserted through 


„truncated hypodermi» needles for a distance of about 


2 mm. through the skin of a rabbit's back. The 
points of insertion were coated with collodion, and 
the area, covered wita transparent plastic tape. The 
rabbit, anesthetized with ‘Nembutal’, was placed 
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* Fig. 1. Upper curve: 


in a closed chamber into which varying mixtures of 
oxygen and air could be admitted from gas cylinders. 
The oxygen content of the gas in the respiration 
chamber was recorded by means of a magnetic instru- 
ment, based on that of Naumann® but designed to 
record continuously from zero to 100 per cent oxygen 
concentration at or near atmospheric pressure (Kay, 
R. H., and Hobson, A., unpublished). Simultaneously, 
the polarographic eurrent passing between the elec- 
trodes when an e.m.f. of 0-6 V. was maintained 
across them was amplified and recorded. The final 
‘display was an Elliott six-channel potentiometer 
recorder, insprred-oxygen concentration being fed 
to the even-numbered channels, polarographic elec- 
trode -currents to the odd. Fig. 1 shows a record 
obtained in a typical experiment. 

It was necessary to be sure that the oxygen tension 
registered by the electrodes was determined by the 
circulation and not by diffusion across the skin of 
the rabbit. This is shown by the last portion of the 
curves in Fig. 1 where, on abolishing the rabbit's 
respiration by a large additional dose of barbiturate, 
it was possible to observe a fall in electrode current 
to zero when the rabbit was exposed to air (A), while 
& subsequent exposure to pure oxygen produced no 
rise in the tissue tension (BO). 

To summarize briefly the results of these prelim- 
inary experiments, which were carried out at room 
temperature: (1) when the oxygen content of the in- 
spired gas is varied cyclically between 21 per cent 
and 100 per cent (as in Fig. 1), the recorded tissue 
electrode current begins to rise or fall within one 
minute of the beginning of the rise or fall of 
concentration of the inspired oxygen. (2) The initial 
rate of change of both tissue-electrode current and 
concentration of inspired oxygen are usually closely 
similar, provided the latter does not change more 
rapidly than 1 min. to half-total change. (3) There is 
evidence that a rapid reduction (from 100 per cent) 
of inspired oxygen concentration is more quickly 
reflected in the tissue response than is a similarly 
rapid increase (froni 21 per cent) of concentration 
of inspired oxygen. od 

The amplitude of the tissue-current response, 
corresponding to the five-to-one change in concentra- 
tion of inspired oxygen, is usually of the order of 
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recorded by the magnetic oxygen meter. Lower curve. 


three to one. This order of magnitude corresponds: 
well with intermittent tissue-tension measurements 
by subcutaneous gas depots in animals’. 

Although it is extremely diffieult to oalibrate the 
electrode current in terms of absolute oxygen tension 
in the tissues (this is easy in vitro), nevertheless 
there is good reason for supposing that "the changes 
recorded reflect the ratio of oxygen tensions under 
different conditions quantitatively. 

Similar records have been obtained from monkeys 
with electrodes in the back and scalp, and it is pro- 
posed to use this technique on human subjects in 
order to study their response to inhaled oxygen. The 
method is now repeatable and safe. Detailed results 
will be published later. 

We thank Johnson Matthey and Co., Ltd., for 
advice and assistance on the enamelling of platinum 
wire. 


R. H. Kay 
R. V. Coxon 
University Laboratory of Physiology, 
Oxford. 
Aug. 15. 


1 Banister, P., Coxon, R. V., and Kay, R. H., Lancet, i 777 (1954). 

* Davles, P. W., and Brink, F., Rev. Sci. Instr. , 18, 524 (1942). 

3 Montgomery, i. d Horowitz, O., J. Clan. Invest., 29, 1120 (1950). 

* Meyer, J. S., H. "m and Denny Brown, D., Arch. Neurol. 
Psychiat., a "386 (1954). 

5 Naumann, p Siemens Z., 26, No. 3, 134 (1952). 
ë Donald, K. "Oxygen Poisoning in Man”, Adm 
mental Ding Unit Report, No XVI (1940). 

J. Physiol., 108, 204 and 269 (1949). 


jralty Experi- 
Taylor, H. J., 


Autoradiographic Localization and 
Measurement of Intracellular Antibody, 
using Labelled Antigen 


' Fornowmye on work in „which much indirect 
evidence implicated the plasma-cell as the site of 
antibody produetion!, mieroscopie demonstration of 
antibody in plasma-cells was effected by a fluorescein- 
conjugate technique*: However, this method is 
limited to some extent by the difficulty in studying 
the morphology of antibody-containing cells, by the 
possibility of non-specific staining and by its in- 
ability to yield quantitative results. Further, since 
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opns ot x ae showing fixation of labelled poly- 
te Kodak DOR d stripping 
Exposure are 40 day Stained with Leishman-Giemsa 


this Mane renders both antibody and antigen in 
fluorescent, it would be difficult to exclude 
= resence of a small amount of antibody in the 
ourhoed"of persisting injected antigens 
E - the pried investigation, rabbits were 
immunized with a formalin-killet culture of a 
Klebsiella. "louch-preparations of spleen and lung 
» on slides were fixed in 95 per-eent ethanol at 37? C. 
"for 30 min. The same organism was grown in a 
synthetic medium with sodium acetate-1-MC as 
the sole source of carbon. The polysaccharides were 


extracted’ and had a specific activity of about. 


‘1 pe. per mgm. (kindly determined by Dr. A. S. 
McFarlane). 

The  touch-preparations were covered with 
labelled polysaccharide (0-1 mgm./ml. in saline) 
for 1-2 hr. at room temperature, and tneombined 
material washed off. Autoradiographs were made, 
with ee of 30-40 days, and the preparations 


 Radioaotivity due to fixation of polysaccharide 
DOR presence of antibody in a proportion of 
o evidence of radioactivity was seen over the 

many reticulo-endothelial cells present. 
The number of silver grains over individual cells 
was counted.and, since the specifie activity of the 
polysaccharide was known, this enabled the amount 
of ee deposited per cell to be estimated. 
a sample of the serum of one rabbit, 1 mgm. 
of d iei ride precipitated 4:2 mgm. of antibody. 
When the serum was dried, fixed in ethanol and re- 
dried in the same way as were the tissue preparations, 
the antibody ‘suffered an eight-fold reduction im com- 
bining power. Accordingly, the amount of ody 
per cell was calculated by multiplying the amount of 
polysaccharide de by 4-2 x 8. The result 
varied from 5 to per cell. ‘This would corre- 
spond to*about 3-33 per 2 of the protein of a cell 

of 1,000 u? volume. 

Although, owing to initially inadequate touch- 
p rica vad technique, the morphology of the anti- 
ody-containing cells is not clear, this method offers 
- the possibility of correlating antibody content with 
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cell morphology and with the level of circulating 
antibody. The production, storage and release of 
antibody may thus be studied quantitatively, and 
on a cytological level. The method may also be applied 
to the study of allergic states. 

I am indebted to Dr. H. Loewenthal for continued 
interest and for the provision of facilities. 
M. C. —_— 
Department of Pathology, 

Chase Farm Hospital, 
Enfield, Midcx. 
Aug. 22. 

* Present address; Research Division, 
Greenford, Middlesex 
Mincir Acta Mel. Scand. ds PM 204 (1948) > 


* Coons, A. H., Leduc, E. E., an lly, J. M., Fed. Proc., 12, 439 — 
(1953) ; J. Exp. Med. “2. n (1965). P E.H | A. H., 


Glaxo red) Ltd., 


d Connolly, J. M., J. Exp. Med., 102 102, 61 1959). 
Coons, A. H., and Cornolly, J. M., F. x id: 
J. Exp. Med., 102, 73 (1955). 


* Palmer, J. W., and Gerloagh, T. D., Science, 92, 155 (1940). 
* Pelc, S. R., Nature, 160, 749 (1947). Lajtha, L. G., J. Phot. Sci.. 
2, 130 (1954). ~ 
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* Pollen Grains of the Ephedra Type in 
Australian Tertiary Deposits 


" mapu grains with’ the same shape, approximate 
and exine characters as those of Ephedra 
ad Welwi ia have been found recently in certains 
Lower Tertiary depesits in south-eastern Australia. 
The pollen of Ephedra and Welwitschia! are 
characterized by the more or less prominent eg 
tudinal ridges into which the exine is raised, and the 
structureless nature ef the exine itself; but, whereas 
those of Welwitschia nave a distinct germinal furrow, 
the pollen grains of most species of Ephedra have no 
furrow. The absence of a furrow from the ee 
fossil pollen grains in question suggests that they are 
more Diac relaied so Boda than to Welwitschia. 


In the southern pe the living species of 
Ephedra aro restricted th 


America, M wien they 
are most abundant mn the region of Bolivias 


and Paraguay; they also southward to. Chile . 


and Patagonia. Ths occurre of pollen grains 
of the Ephedra type in Australian, Lower Tertiary 
deposits, therefore, r F adioateE that Ephedra was more 


widely distributed in the southern hemisphere during 
early Tertiary times € is at present. M 

Fossil pollen grains of the Ephedra type hav n 
secondo fon: Pest-glacial de; sed and Her 
sediments in Tierra del Fuego nia? ; 
Eocene Green River oil shales, United A ry 
Paleocene deposits in the Province of Hanover‘; L 





Ww 4. 


1) Acetolysed peor abe kine. x e. 600. (2)-(4). 
Ghi - cain pollen i mi Ve pu^ Australian Tertiary 
sedimen 
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Cretaceous deposits in Iraq, Nigeria and Venezuela’ ; 
and an Upper Eocene deposit in the United States*. 

The Australian pollen grains of the Ephedra 
type have been found in sediments situated near 
Launceston, Tasmania," near Nelson, Victoria, ‘and 
near Lake Frome, South Australia, that range in age 
from Paleocene to Eocene. Their occurrence in these 
sediments is extremely sparse. 

ISABEL C. COOKSON 
Department of Botany, 
University of Melbourne. 
Aug. 10. 

1 Wodehouse, R. P., “Pollen Grains" (McGraw-Hill Book Co., N.Y.). 
* Auer, V., Acta Geog., 5, 1 (1935). Auer, V., Salmi, M., and Salminen, 

K., Ann Acad. Sci. Fennicae, A, 3, 3 (1955). 
? Wodehouse, R. P., Bull. Torr. Bot. Club, 60, 479 (1938). 
* Thiergart, F>, Jahrb. Reichsstelle f. Bodenforschung, 61, 109 (1942). 


* Kuegl, 0. S . Muller, J., and nari H. Th.. Geolog en Mijnbouw, 
17. 49 (1955). 


Lipide (Sudan Black Positive) Corpuscles 
in the Bovine Lens 


During the course of histochemical investigations 
on lipides in the adult bovine lens, I observed certain 
sudanophilic corpuscles which do not appear to have 
been previously described. These bodies were, dis- 
covered because of their intense staining with sgudan 

*blaek B (and also with its acetylated derivative’), 
which was applied to frozen sections “of thin lens 
slices that had been fixed in calcium chloride formol 
immediately after death, They are'to be found in a 
restricted zone (l mm. or so wide in the radial 
direction) which lies, 2-3 mm. from the lens equator 
and extends a few millimetres on either side of the 
equatorial plane. 

The bodies were present in all twenty bovine lenses 
examined; they lie between the lens fibres and are 
seemingly ‘embédded in thé cement substance, which 
also stains with sudan black. In eqtiatorial .sections 
they are found along the broad sides of the unequal 
hexagons which are characteristic for cross-sections 
of the.lens fibres in this Zone (Fig. 1). These corpuscles 
possess an ovoid form which is elongated in a direction 
concentric with the lens nucleus, as cari.be deduced 
by. ¢omparing their appearances in equatorial and 
meridional sections (Figs. 1 and 2). They vary con- 
siderably in size, with a length ranging from 2 to 15g. ; 
but the larger forms are more frequent. “Prolonged 
staining with sudan black B causes many of them to 
become intensely, almost homogeneously, blaekened. 
When only lightly stained (for example, for 5 min. 
in à saturated solution of sudan black in 70 per cent 
alcohol at room temperature) a dense outer rim and 
a paler central core can be discerned in these struc- 
tures. When sections of the lenses were cut parallel 
tó the plane of an equatorial tangent, many of the 
corpuscles were seen to contain a fine, often crenated, 
filament forming an incomplete circle in the peri- 
pheral zone. This filament is only occasionally 
evident in meridional (Fig. 2) and equatorial sections. 
Sometimes, minute, strongly sudanophilie granules 
are present in the interior of the corpuscle (Fig. 2). 

Once these corpuscles had been located with sudan 
black, it was then possible to submit them to other 
histochemical and tinctorial tests. Other fat stains, 
such as sudan IV and Fettrot 7B, coloured these 
objects in pale shades of orange. The usual chromatin 
stains, including the Feulgen reaction, were negative. 
After applying the periodie acid — Schiff routine the 
corpuscles were faintly positive; the performic 
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Frozen sections of the bovine lens. 


Fixation in calcium 
chloride formol. Stained with sudan black B. Both x 1,500. 


and i 1. An equatorialsection illustrating sudanophilic corpuscles 
their relationship to the broad sides of adjacent lens *hexa- 
ns’. The cement substance, in which the corpuscles appear to 

be embedded, is also sudanophilic. 


Fig»2. A meridional section, The Se comes of oof corpuscles to 

the cement matefial and to the lens fibres evident. 

Several corpuscles exhibit a dense rim and Ae e core, One 

corpuscle (indicated by arrow)shows the coiled filament and minute 
granules described in the text 


acid — Schiff technique and direct Schiff reaction were 
both negative. 

The nature and significamee of these corpuscles 
remains, at present, obscure. One is struck by the 
resemblance which they bear to nuclei; this resem- 
blance, however, ‘is superficial, for their morpho- 
logy, tinctorial and Nistedhemnicel properties, together 
with their lecation between the fibres and their situa- 
tion in a zone lying some distance from that of the 
true nuclei, all point very strongly against a nuclear 
relationship. 

In view of the notorious ease with which artefacts 
can occur in microscopic sections of the lens, an 
attempt was made to eliminate this possibility. 
Fresh frozen sections of material preserved by freezing 
(— 80°C) immediately after death were examined 
with the’ phase-contrast microscope ; the corpuscles 
were well seen and their relationship to the cement 
material again-confirmed. Examination with the* 
polarizing microscope did not reveal bire 

Similar corpuscles were also observed in lenses from, 
the cat and the dog. As I have been unable to find any 
previous reference to these structures, I should be 
most grateful forcomments or additional information. 


: A. J. DARK 
` Sub-Department of Histology, 
Department of Anatomy, 
University College of Seath Wales 
and Monmouthshire, 
Newport Road, 

Cardiff. 

Aug. 17. 
! Casselman, W. G. B., Quart, J. Micr. Sci., 95, 321 (1954). 
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(Meeting marked with an asterisk * s open to the public) 


Monday, January 9 


ASSOOIATION OF APPLIED BroLoaists (joint meeting with the 
SOCIETY OF CHEMICAL INDUSTRY, PESTICIDES GROUP, in the Large 
Chemistry Lecture Theatre, Imperial College, Imperia] In titute Road, 
South Kensington, London, S.W.7), at 10.80 a.m. and 2 15 p m.— 
Symposium on ‘‘The Resistance of Insects to Inseetici les”. 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Plice, London, 
et 5.30 p m —Discussion on “The Efficient Use of Technical 
ersonnel”’, ] 


SOCIETY oF CHEMICAL INDUSTRY, LONDON SEOTION (joint meeting 
with the Foop Group, at the Chemical Society, Burli) gton House, 
Plecadilly, London, W 1). at 6.30 p.m.—Mr. Rupert Car : “Manage- 
ment and Food Science”. 


ROYAL GEOGRAPHICAL SOCIETY (at 1 Kensington G re; London, 
S.W.7), at 8.30 p.m.—Miss Freya Stark: ''Some Mino Battlefields 
of Alexander in Asia Minor", : i 


Tuesday, January 10 


INSTITUTION OF CHEMICAL ENGINEERS (joint meetiig with the 
CHEMIOAL ENGINEERING GROUP of the SoorkTY O? CHEMICAL 
INDUSTRY, at the Geological Society, Burlington Hous , Piccadilly, 
London, W.1), at 5.80 p.m.—Mr. J. H. F. Smith: “Ep plosions and 
Poisons—A Comparison of American and British Prec: utions"', 


ILLUMINATING ENGINEERING SOCIETY (at the Royal So dety of Arts, 
John Adam Street, Adelphi, London, W.0.2), at 6 p.m —Mr. G. T 


Winch: “Recent Developments in Photometry and Co! »rimeíry?, 


INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
CIRCLE (joint meeting with (he EDUCATION GROUP of the [NSTITUTION 
OF MEOHANIOAL ENGINEERS, at Savoy Place, London W C.2), at 
6 p.m.— Discussion on “Teaching Electrical Engineering t » Mechanical 
Engineering Students’. i 


INSTITUTE OF METAL FINISHING, ORGANIC FINIBHIN | GROUP (at 
the British Institute of Management, 8 Hill Street, L mdon, W.1), 
at 6.80 p.m.—Atr. R. J. Brown and Mr. A. J. Birch: ‘ Performance 
Testing of Paint Films". ; 


ROYAL AERONAUTICAL SOCIETY (at 4 Hamilton Pi. ce, London, 
md at 7 p.m.—Prof. W. 8. Hemp: “Some Moderna Structural 
roblems’’, 


SOCIETY FOR VISITING Screnvists (at 5 Old Burln gton Street, . 
London, W.1). at 7.30 p.m.—Discussion Meeting on ‘Hopes and 
Aims of the International Geophysical Year". Chalrma) : Sir David 


Brunt, F.R.S. Speakers: Dr. Lloyd V. Berkner and Sir Graham 
Sutton, F.R.8. 


ROYAL SoorgTY OF MEDIOINE, PSYOHIATRY SEOTION (1 t 1 Wimpole 
Street, London, W.1), at 8 p.m.—Prof. L. S. Penrose: ' he Prospects 
of Genetical Research in Mental Illness’; Dr. J. Fraser Roberts: 
“Some Preliminary Results of Two Surveys on Mental Deficiency” 


^ 


Wednesday, January |1 


SOCIETY FOR APPLIED BAOTERIOLOGY (joint meeting with the 
MICROBIOLOGY GROUP of the SOCIETY OF CHEMICAL INDUSTRY, at the 
Institution of Civil Engineers, Great George Street. Westminster, 
London, S.W.1), at 10.45 a.m.—Symposium on ‘‘Anaerobes”’. 


GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m. —Dr. Frank Dixey : ‘The East African Rift 
ystem". ` ` 


INSTITUTE OF PHYSICS, LONDON AND HOME COUNTIES BRANCH 
(at 47 Belgrave Square, London, S.W.1), at 6.30 p.m.—Dr. D. T. 
igermala Jones H “Modern Methods of Geophysical Prospecting for 


ANTIQUARIAN HOROLOGICAL Socrery (at the Science Museum, South 
Kensington, London, S.W.7), at 7 p.m.—Dr. Joseph Needham, F.R.S, : 
“Time Measurement in Ancient and Medieval China^,* 


Thursday, January 12. 


BRITISH PSYCHOLOGICAL SOOIETY, INDUSTRIAL SECTION (in Room 
424, Birkbeck College, Malet Strect, London, W o at 1 p.m.— 
Mr. A. Crawford: “The Study of the British Road ger", 


PHYSICAL SoorETY, LOW TEMPERATURE GROUP (in the Lecture 
Theatre of the Royal School of Mines, Prince Consort Road, London, 
S8.W.7), at 3 30 p.m —Dr. H. M. Rosenberg: “The Fatigue of Metals 
at Low Temperatures", 


ASLIB (joint meeting with the SCIENTIFIC FILM ASSOCIATION, at the 
Royal Society of Arts, 8 John Adam Street, Adelphi, London, W.C.2),, 
FAN p.m.—Sir Arthur Elton. “The Documentation of History by 

ilm", * 

ROYAL AERONAUTICAL SOCIETY (at the Royal Institution, Albe- 
mario Street, London, W.1), at 6 p.m.—Mr. N. E. Rowe: Presidential 

ess ` 


SoorETY OF INSTRUMENT TEOHNOLOGY (at Manson House, 26 Port- 


land Place, London, W.1), at 7 p.m.—Mr. B. W. Balls: ‘Liquid. 
Flow ControP'. 


Friday, January [3 


ROYAL ASTRONOMIOAL SOCIETY (at Burlington House, Piccadilly, 
London, W.1), at 4.15 p.m —Geophysical Discussion—‘‘Irregular 
Changes in the Rotation of the Earth". Chairman: Sir Harold 
Spencer Jones, F.R.S. Speakers: Mr. T. Gold, Dr. W H. Munk and 
Prof. S. K. Runcorn. 
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APPOINTMENTS VACANT 


* APPLIQATIONS are invited for the following appointments on or 
before the dates mentioned 

PRINOIPAL SOIENTIFIO OF-IOER (with at least a second-class honours - 
degree In metallurgy or pkysies or equivalent qualifications, and a 
sound knowledge of thecretical physical metallurgy) with the 
Industrial Group of the U.K.A.E.A., Research and Development 
Branch, Windscale, SellafleHl, Cumberland, to lead a team engaged on 
the study of materials of interest associated with nuclear reactors— 
The Recruitment Officer, United Kingdom Atomic Energy Authority, 
Industrial Group Headquarters, Risley, near Warrington, quoting 
Ref, 1215 (January 10). : 1 

MATHEMATIOIAN/STATISTDIAN (with an honours degree in mathe- 
matics or statistics and some experience in the analysis of experi- 
mental data) IN THE SOIEKTIFIO DEPARTMENT at London H Q., for 
duties which include provicing advice on scientific problems, design 
of experiments and analysts f experimental data obtained by scientists 
in the coalfields and involva some travelling—National Coal Board, 
Staff Department (Personnel) Hobart House, Grosvenor Place, 
London, 8.V1, quoting 53/160 (January 12). 

ASSISTANT LECTURER (with an honours degree in agricultural 
botany or botany, and preferably some teaching experience) IN 
AGRICULTURAL BotTaxy—The Secretary, Edinburgh and East of 
Scotland College of Agricalture, 13 George Square, Edinburgh 8 
(January 14). 

CHEMIST (under 35, with a degree or equivalent qualification in 
chemistry, and preferably with training in physics or geology) IN 
THE DRPARTMENT OF RESEARCH AND SPECIALIST SERVICES, Federal 
Ministry of Agriculture, Federation of Rhodesia and Nyasaland, for 
duties which include routine and research work on soil fertility and on 
all related agricultural products and problems, and may necessitate 
eriods of up to six months In the fleld on soil surveys—The Secretary, 

hodesia House, 429 Strand, London, W.C.2 (January 14). 

HOSPITAL PHYSICIST (with n first- or second-class honours degree 
in physics and at legst five years experience in the medical feld, 
including radiotherapy), tc take charge of a laboratory engaged in 
experimental and routine work for the medical staff—The House 
Governor, King’s College Hospital, London, S.E.5 (January 14). 

ASSISTANT (with a degres ın electrical engineering and preferably 
some research or industrial experience) IN THE DEPARTMENT OF 
1 Weare’ Secretcry, The University, Edinburgh (January 


LECTURER, Grade TI (graduate tn mining with underground ex- 
perience, and preferabty with research experience) IN COAL MINING— 
The Registrar, The University, Edgbaston, Birmingham 15 (Janu- 


ary 16). 

* Paysioan CHEMISTS (witk a good honours degree) for work covering 
fundamental and applied research on coal (Ref. 88/140); and SCIEN- 
TIFiC TECHNICAL OFFICERS [with experience In physical or analytical 
chemistry) (Ref. $8/141)—The National Coal Board, Coal Research 
Establishment, Stoke Orchard, near Cheltenham, Glos, quoting 
appropriate SS Ref. No. ‘January 17). 

RESEARCH ASSISTANT (with a university honours degree, or equiva- 
lent, in botany) AT THE DEPARTMENT OF AGRICULTURE Cereal Station, 
Ballinacurra, Midleton, Co. Cork—The Secretary, Civil Service 
Commission, 45 Upper O'Connell Street, Dublin (January 17). 

Crest (with a goad horonrs degree or equivalent) in the National 
Coal Board's Coal Survey Laboratory, Edinburgh, for analvtical 
investigational work-—The National Coal Board, Staff Department 

Personnel), Hobart House, Grosvenor Place, London, $ W.1, quoting 

8/148 (January 21). 

LECTURER Or SENIOR LECTURER IN THE DEPARTMENT OF ELECTRONIO 
ENGINEERING, and a LECTURER IN THE DEPARTMENT OF ELECTRIO 
POWER ENGINEERING—Thz Registrar, The University, Liverpool 
(January 21). 

LEOTURERS/SENIOR LECTURERS (2) IN GEOLOGY at the University 
of Sydney, Australia—The Secretary, Association of Universities of 
the British Commonwealta, 86 Gordon Square, London, W.C.1 
(Australia, January 21). ae 

LECTURER (first-class honours graduate in mathematics, and pre- 
ferably with a special mterest In some branch of applied mathematics 
or in statistics) IN MaTHEMATICS—The Registrar, College of. Tech- 
nology, Manchester 1 (Jantary 23). 

ASSISTANT LECTURER (wth an honours degree in agriculture or a 
pass degree in agriculture with a postgraduate diploma, or equivalent 

ualifications) IN AGRICUZTURE—The Registrar, The University 

eading (January 28). ; 

JOHNS-MANVILLE SENIOR FELLOW IN THE CHEMISTRY DEPARTMENT, 
to assist ln research on autoclaved Portland cement—The Secretary, 
Marischal College, Universizy of Aberdeen (January 31). 

LEOTURER or SENIOR LECTURER IN JNORGANIO CHEMISTRY at the 
University of Tasmania arti Hobart Technical College—The Agent 
General for Tasmania, 457 Strand, London; W.C.2, or The Secretary, 
Association of Universities of the British Commonwealth, 36 Gordon 
Square, London, W.C.1 (Hobart, January 31). 7 

RESEARCH OFFICER (re-ent graduate) WITH THE AUSTRALIAN 
LEATHER RESRARCH ASSOCIATION, Lane Cove, near Sydney, New 

. South Wales, Australia, fo? duties which will involve the study by 
chemical and phyaical-mears of the properties of tannins, other than 
wattle, in Australian nativerflora, or in exoties cultivated in Australia 
(principally Pinus radiata) with various eucalypts and mangroves as 
the subjects of stibsidiary investigations —The Director, Australian 
Leather Research Assasiaticn, c/o Mr. W. Ives, Chief Scientific Llalaon 
Officer, Australian Scfentifis Liaison Office, Africa House, Kingsway, 

London, W.C 2 (January 81). 

I.C I. RESEARCH EELLO' YS IN BIOCHEMISTRY, CHEMISTRY, ENG- 
INEERING, PHARMACGLOGY PHYSICS or CHEMICAL TECHNOLOGY— 
The Secretary, The Univevsity, Edinburgh (February 13). 

REGIUS PROFESSOR OF GEOLOGY ANB MINERALOGY 1n the Univer- 
sity of Edinburgh—The Private Secretary, St. Andrew’s House, 
Edinburgh 1 (February 18). 2 

ABSTRACTOR (with a. degree, higher national certificate or equivalent, 
and a knowledge of lcnguages, particularly German)—The Assistant 


> 


4 NAT 


50 


ine S. t « 
* e à 
Secretary, Ref. B 67, British Coal Utiliz&tion'Research Association, 
Randalls Road, Leatherhead. , i ed 
ASSISTANT LECTURER, Grade B (graduate of a: British university) 
IN INORGANIO CHxAMISTRY-—The Clerk to the Governing Body, Batter- 
sea Polytechnic, London, S.W.11. f E: - 
ELECTRICAL ENGINEER (with a first- or second-class honours degree 
or equivalent in electrical engineering) at the Royal Aircraft Establish- 
ment, Farnborough, Hants, to work on research in and development of 
radio and other fuzing techniques for guided weapons and bombs— 
mhe Ministry of Labour and National Service, Technical and Scientific 
Register (K), 26 King Street, London, S.W.1, quoting’ D.580/5A/TA. 
ENGINEERS and PHYSIOISTS (particularly with electronics}, Senior 
Scientific Officer and Sctentific Officer grade (with an-appropriate 
first- or second-class honours degree or-equivalent high professional 
attainments) in Royal Naval Scientific Service Experimental Estab- 
lishments, chiefly in the Weymouth and Portsmoutlr areas and home 
counties—The Ministry of- Labour and National Service; Technical 
and Scientific Register (K), 26 King Street, London, S.W.1, quoting ` 
A.844/54. - NE ERA ; 
a nn MATHEMATICIANS and PHYsICISTS (with a first- or 
- gecond-class honours degree or equivalent qualification) at the National 
Gas Turbine Establishment, near Farnborough, Hants—The Ministry 
of Labour and National Service, Technical and "rova Register (K), 
26 King Street, London, S.W.1, quoting C.661/5A/AA. 
PROFESSOR OF CHEMICAL ENGINHERING—The Head, Department 
of Chemistry, University of Saskatchewan, Saskatoon, Sask., Canada. 
SOIMNTIFIO OFFICER, PuysiorsT (with a first- or second-class honours 
degree in-physics or mechanical engineering), to assist in a group 
studying the effects of vibrations and impulse stresses on weapon 
assemblies—The Senior Recruitment Officer, Atomic Weapons Re- 
search Establishment, Aldermaston, Berks, quoting A.703/34. 
SorgNTIFIO OFFICER (with an honours degree, preferably in engineer- 
ing) for dairy engineering research, initially in connexion with machine 
milking—The Secretary, National Institute for, Research in Dairying, _ 
` Shinfield, Reading, quoting 55/26.. n, - : . "n 
SENIOR BIOCHEMIST (with experience in «clinical chemistry“or 
hormone assay), and a BIOCHEMICAL ASSISTANT (with some research 
experience) to work in a Clinical ‘Research Laboratory—The House 
Governor, Royal Marsden Hospital,-fulham Road, London, S.W.3. 
“SENIOR Puysios MasTER—Lhe Headmaster, School House. Oran- 
brook, Kent, OU 
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SCIENCE, TECHNOLOGY AND MAN-POWER 


HE report entitled “Notes on Science in U.S.A., 

1954" recently issued by the British Common- 
wealth Scientific Organization, North America (see 
p. 76 of this issue), emphasized the continued pre- 
occupation of the United States with problems 
of man-power and its increasing awareness of the 
challenge of the U.S.S.R. in this field. There is 
no doubt that Americans have been surprised by 
Soviet achievements, and this alone may result in an 
increased emphasis on the importance of fundamental 
science to the United States. More recently, Mr. 
Lewis Strauss, chairman of the Atomic Energy Com- 
mission, has expressed the opinion that the United 
States is rapidly falling behind the Soviet Union in 
training engineers and scientists, and that in ten 
years it might be hopelessly outstripped. The United 
States, he said, is ‘turning out less than half the 


number of scientists and engineers it requires, and . 
while there are about & million trained scientists and - 


engineers in the Soviet Union and in the United 
States, only about 35 per cent of those in the United 
States are working at their profession. Last year the 
United States had about 23,000 science and engineer- 
ing graduates compared with the Soviet Union's 
53,000, and between 1950 and 1960 the Soviet Union 
` was expected to produce 1,200,000 trained engineers 
and scientists compared with the United States 
900,000. Moreover, 250,000-400,000 high-school 
students in the United States are being taught 
mathematics and science by teachers not trained to 
teach these subjects. 

Such comparisons must be accepted with reserve 
and taken as indicating no more than trends, for 
the supply of professional personnel, and to a great 


extent its qualitative characteristics, depend upon” 


the ability of an educational system to adjust itself 
to the changing needs of a society and upon the 
ability of that system to train a sufficient number 
of persons for a variety of specialized tasks. They 
depend, accordingly, both upon the nature of the 
educational system and upon the nature of the 
society which it serves. These must both be 
considered in attempting any comparisons of this 
kind, and even ‘as between Great Britam and the 
United States figures can be very misleading if 
allowance is not made for such qualitative differences. 

The difficulty is particularly acute in comparisons 
with Soviet Russia, and this is brought out well in 
- the scholarly study of the availability and growth of 
the specialized man-power resources of the U.S.S.R. 


earried out by Mr. -Nicholas De Witt under the. 


auspices of the National Academy of Sciences— 
National Research Council, with the support of the 
National Science Foundation*. Mr. De Witt examines 
the evidence provided by the Soviet, “educational 
effort during the past twenty-five years which, 
because the type of training given aims definitely at 
* Soviet Professional Manpower: Its Education, Training 
Supply. By Nicholas De Witt. Pp. xxviii+400. (Washingto D.C. of H 


National Science Foundation, 1955. Coples obtainable from U.S. 
Government Printing Office.) 1.25 dollars. 


preparing a specialist in a narrow field of professional 
activity, thus diminishing the opportunities of 
changing his professional occupation, is more’useful 
for the purpose taan the census enumeration or 
statistics of the employment of specialists. The 
Soviet policy of plecing graduates in jobs coinciding 
with their field of formal training and their occupa- 
tional specialities, and various totalitarian control 
measures, act in tha same way. 

Despite the pitfalls to which he directs attention, 
Mr. De*Witt believes that it is possible to gain a 
fairly accurate ides of the general position in the 
Soviet Union ; and spart from this his several chapters 
give clear and concise accounts of the general setting 
of the Soviet educational system—of primary and 
secondary education and of secondary semi-pro- 
fessional -training—before he deals specifically with 
higher education and professional traming, with 
research trainiuzg programmes and advanced degrees 
and, finally, presents his conclusions on the supply 
and quality of Soviet professional and specialized 
man-power. It is shese latter chapters that are of 
most interest to the scientist and technologist, and 
they are relevant to the current discussion on the 
expansion of technological education in Britain and 
the problems that sre indicated in the report on the 
recruitment of sc-entists and engineers by the 
engineering industry which the Advisory Council on 
Scientific Policy has now released". ‘The earlier 
chapters, neverthelsss, should not be overlooked. 
They bring out the major premises on which Soviet 
educational philosophy rests: the reliance on the 
central planning of education and research to advance 
science and technology ; the belief that scientific and 
educational effort are primarily to be directed to the 
advancement af the national interests; and the 
static view of human life, of nature and of the 
universe, which leaves the teacher and the scholar 
with no further task than to demonstrate and apply 
established truth. 

These premises gc far to determine the strength or 
weakness of th Soviet man-power situation, and 
Mr. De Witt finds that in fact the expansion of pro- 
fessional training in higher educational establishments 
is not new and 1s unlikely in the future to be handi- 
capped by a lack of satisfactory candidates from the 
secondary schoals. Indeed, he expects a better and 
wider selection of candidates to be available in 
future; complaints, comparable with those voiced 
by some engineerizg firms in Britain, are already 
being made that school leavers are boing directed to 
higher educational establishments when they should. 
be directed to become skilled workers or craftsmen. 
It appears that thers is a particular shortage of what 
would be termed in Britain technicians, and that a 
determined effort -s being made to increase the 
numbers of such men. - 


* Office of the Lord President of the Council. Advisory Council on 
Scientific Policy: Committee on Scientific Manpower. Report on the 
Recruitment of Sciertists and Engineers by the Engineering Industry 
Pp. 31. (London: H.M. Stationery Office, 1955.) 1s. $d. net. 
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Mr. De% Witt gives a fairly full general account of 
the thirty-three Soviet universities, which together 
have only accounted over the past twenty-five years 
for 8-12 per cent of the output of higher education 
graduates, most of whom come from the 758 institutes 
that give no general education and teach enough 
theory to permit the acquisition of applied knowledge 
in a given field. Thus they differ sharply from the 
basis on which even technical education is organized 
in Britain ; but De Witt thinks it probable that in the 
universities the undergraduate chemist, for example, 
probably receives a training comparable with, but 
more extensive than, that in American universities, 
although there may be reservations on the tegching of 
selected topics. About half the Soviet students gradu- 
ate with a major in the humanities and social sciences, 
and the other half with a science major. Moreover, 
there seems to be some correlation between academic 
performance and the positions to which graduates 
are assigned—the best going to research and those 
only average into school teaching. 

Advanced degrees in the U.S.S.R. are obtained in 
research institutes as well as in regular higher 
educational establishments, and up to 70 per cent of 
them are obtained in scientific fields; while, even 
more than in the United States, those who acquire 
such degrees tend to remain in the academic field. 
Nevertheless, the ratio of professional technical 
workers in industry to production workers appears 
to have increased over the past twenty-five years by 
more than fourfold; and a substantial number of 
engineers are employed in administrative or man- 
agerial positions. Mr. De Witt suggests that in 
recent years the total number of trained engineers 
and the ratio of engineers to production workers in 
industry in the Soviet Union has been about the 
same as in the United States or even slightly higher. 
Likewise, the 160,000 scientists estimated as in the 
U.S.S.R. in 1952 is about four times as great as in 
1930, and of these more than a third held advanced 
degrees. 

_ When all allowance is made for the many reserva- 

tions which Mr. De Witt emphasizes, he believes that 
higher education is more accessible in the United 
States than in the U.S.S.R., and for 1953 he gives 
the number of those with completed higher education 
as 5-8 million and 2 million, respectively. In engin- 
eering, medicine, agriculture and like fields, however, 
the U.S.S.R. had as many as, or even more trained 
men than, the United States: for example, about 
500,000 professional engineers compared with 530,000 
in the United States ; about 280,000 physicians (but 
only 20,000 dentists) compared with 195,000 (and 
90,000 dentists); and 170,000 agriculturists com- 
pared with 150,000. In proportion to the population, 
the number of trained professional men is lower in 
the U.S.S.R. than in the United States, but higher 
in relation to the workers not engaged m agriculture. 
Moreover, of the two million teachers, only about 
37 per cent had completed higher educational courses, 
compared with 70 per cent of the 1-4 million teachers 
in the United States; and in 1952 there were only 
90,000 teachers in higher educational establishments 
compared with 210,000 (in 1953) in the United States. 
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Figures such as these need to be kept in mind in 
comparing the man-power situation in the Soviet 
Union with that elsewhere, and its orientation 
primarily to the training of specialists in engineering, 
agriculture and medicine, and in considering the 
rather alarmist picture which Lord Simon of Wythen- 
shawe presented recently in his annual report to the 
Court of the University of Manchester. At present, 
Lord Simon said, Britain is turning out only roughly 
half as many scientists and technologists per thousand 
of population as the other great powers, or roughly a 
fifth of the number produced by America and an 
eighth ofthe number produced by the U.S.S.R. 
Those figures do not agree with Mr. De Witt’s ; but 
much more important than any such comparison is 
a sound estimate of Britain’s own man-power require- 
ments and her available resources to meet them. 
We need some reasonable estimate of the country’s 
needs for scientists and technologists of particular: 
kinds, and of. the supporting technicians. It is only 
on that basis that we can wisely begin to plan both 
how to provide the necessary supply, and also the 
measures to ensure that effective use is made of what 
at best is always a limited resource and unlikely ever 
to. be in excess of demand. 

There is even yet very little accurate information 
as to Britain’s real needs, which may well differ from 
the apparent demand. Last spring, Sir Harold 
Hartley estimated the number of research scientists 
in Britain as about 58,600, a figure which may be 
compared with a total of 90,000 scientists which the 


-increased output of 5,000 qualified scientists a year 


recommended by the Barlow Committee in 1946 was 
expected to achieve by 1955. The report which has 
just come from the Committee on Scientific Man- 
power of the Advisory Council on Scientific Policy 
covers only the engineering industry, and it indicates 
rather the difficulties with which the problem 
bristles. Statistically, it examines the recruitment 
of scientists and engineers by some fifty engineering 
firms, thé average annual inteke of which during 
1951-53 was 7,156. Of these, 935 possessed first 
degrees (mainly technologists), 39 higher degrees and 
70 first degrees in other subjects. Since university 
first degrees in engineering awarded to internal 
students averaged 2,300 over the period, and the 
nationalized industries took 203, while a considerable 
proportion found employment in the Civil Service, 
local government, teaching and the Atomic Energy 
Authority (some firms complained of intense com- 
petition from the Civil Service: and the Atomic 
Energy Authority), the inquiry covered some 50 per 
cent of industry's intake of engineering graduates ' 
from the universities, &nd the total recruited was 
25 per cent below the number required. 

The Committee recognizes that this figure may be 
misleading and may even be an under-estimate, as 
the demand for such men is rising with the general 
level of industria! activity. Sir Ben Lockspeiser, for 
example, has strongly emphasized the need in Britain 
for greater numbers of research scientists, techno- 
logists and technicians, and for the infusion of' 
management with a strong element of technological 
experience, particularly in relation to fully automatic 
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production engineering, the fruits of which will 
not otherwise mature. Many firms, moreover, 
remarked that too few of-the graduates possessed 
real qualities of leadership and suggested that more 
attention should be paid to general education and 
the development of character. Most of the firms 
which co-operated in ‘the inquiry stressed the im- 
portance of quality. It was also contended that 
“engmeering is not attracting its fair share of the 
available talent, and there was overwhelming support 
for recruitment at the first- -degree stage except for 
research posts. ,. 

The University Grants Commutied has already 
expressed concern at the conflict between the 
immediate need of industry for technologists and the 
claims of postgraduate work, and the Committee on 
Scientific Manpower quotes a passage from a note 
from the University Grants Commuttee to certain 
‘universities regarding special recurrent grants for 
higher technological education during 1954-857, which 
asks for a broad view of the national interest to be 
taken in planning postgraduate developments. For 
this reason, the plans for the expansion of the 
Imperial ‘College of Science and Technology recently 
outlined by Dr. R. P. Linstead will be examined 
with special interest. The University Grants Com- 
mittee does not consider it opportune to make 
any further suggestions about the development of 
technology. 

That position, however, is only reasonable on the 
understanding that in the meantime the opportunity 
is taken to acquire, as & matter of urgency, much 
fuller and more atcurate information about the 
requirements of Great Britain for trained man-power 
and its present distribution, and that plans are pre- 
pared, at least tentatively, to deal with the impending 
increase of some 50 per cent in the potential number 
of university students. By September 1956, when 
the universities have decided on their development 
plans for the quinquennium 1957-62, that increase 
will be hard upon us. Sir James Mountford estimates 
that by 1963-64 university numbers could be in- 
creased by 50 per cent without affecting quality if 
we can provide places and funds. 

It 1s indeed reasonable that we should consider the 
shape and detail of further development in the light 
of the achievements of the past three years of the 
present quinquennium ; but we should also av least 
be considering at this stage whether the national 
interest would not'suggest that the universities should 
raise their standards and also that a large proportion 
of this impending ‘bulge’ should go to the technical 
colleges and not to the universities. Further, 1t must 
be remembered that; as Sir James Mountford points 
out, even the present expansion of British universities 
lags far behind what was planned for the seven years 
1947-54 in terms of new building. Within that 
period expenditure of some £56 millon on new 
bulding was approved. While costs have risen 
steeply, only £22-5 million was actually expended. 
As against the £80 million that the University Grants 
Committee stated in July 1946 would be required for 
new sites, buildings and equipment during the decade 
1947-56, up to the end of July 1952 Sir James 
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estimates that, in terms of 1947 prices, no more than 
£10 mullion had been completed. 

This gives force to his contention that the expendi- 
ture of £40 million on university building in Britain. 
during the next fiv» or six years would give double ` 


_the return to the nation of twice that sum later. 


The fear that the expansion of higher technological 
education might be detrimental to the interests of cer- 
tain, sections of th» engineering mdustry noted m 
the report on recruitment by that industry did“not 
impress the Commiitee which prepared the report; 
but it points ta the need.for some closer inquiry as 
to the balance to be struck between technical and 
technological educazion. Industry requires recruits 
from both sources—good graduates as well as good 
apprenti¢es—armd there is substance to-day in the 
argument that, under present social and taxation 
conditions, industry may draw in as apprentices boys 
of leadership and ability from middle-class homes 
with a long traditicn of responsibility who formerly 
would have entered the universiby. 

None the less, th»re is undoubtedly an inereasing- 
tendency for the ablest boys and girls to go to the 
universities, amd the chances of recruiting out- 
standing talent except from such sources are 
diminished by the whole trerid of educational and 
taxation policy. There is this to be said, moreover, 
for expediting as a matter of urgency the plans for 
new university building set in train nearly ten years 
ago: their executicn, apart from permitting in due 
course @ temporary increase of perhaps 30 per 
cent in the number of students of science and tech- 
nology, as the bulge passes from the secondary 
schools, could be used to effect a permanent rise in 
standards, through the additional laboratory and 
library facilities and the increase in number of 
teachers. If a dstermined attempt is made to 
ascertain the real national needs, plans already in 
being should provice much of the flexibility needed 
to meet those needs without any considerable 
modification or further expansion. 

The essential conditions are not indeed in-conflict 
provided, as the Committte suggests, the universities 
and industry consult, and mdustry both makes its ` 
needs known precisely and co-operates in meeting 
them. The universities must examme their under- 
graduate courses in engineering, technology and 
science, and ensure that they are not too narrow 
and specialized pr too cramping to men and women 
of initiative and of wide and origmal interest. But. 
the, supply of gaod recruits for apprenticeship courses 
requires more sttertion than the Advisory Council 
on Scientific Policy or its Manpower Committee 
suggests, and in particular the position of the tech- 
nical colleges may well be a key. If Britain 1s to 
solve her problems of scientific and technical man- 
power, she must make the best use of her resources 
in that respect. To do so means giving both the 
average and the brilliant student the type of educa- 
tion from which they can best profit; and pérhaps 
it is not so much a arge expansion in university and 
technological education, especially at the post- 
graduate level, that is needed, as a great increase in 
the number of students of average ability who 


D MM 


at 


NATURE 


" January 14, 1956 


VOL. 177 


proceed to “the technical colleges instead ' of,. as “at + with the statistics of the scintillation” ‘counter (E. 


present, to the university. Nor is this view incon- 
sistent.with Sir. Alexander Todd’s suggestion that 
industry needs many more men with & good general 
science degree: 

In this connexion, 1b 18 worth. noting that Sir Eric 
Ashby has suggested that technology may hold the 
key to general culture. Unlike science, it involves an 
understanding of popular art and of commerce and 
psychology, something of morals and justice and 
some skill in the art of communication. It is the 
spirit of pursuit that matters, and we would be wise 
to explore such possibilities carefully. Further, there 
may be more substance in the criticism bat the 
engineering research carried out at the universities is 
concerned with topics of little value to industry than 
the Committee on Scientific Manpower seems disposed 
to admit. All such matters are best discussed in the 
light of & review of the distribution of Great Britain's 
scientific effort, in térms not only of man-power but 
also of finance and materials, which should be a 
constant preoceupation of the Advisory Committee 
on Scientific Policy no less than of the Defence 
Research Policy Committee. The primary need is 
that these resources should be continually reviewed, 
not in relation to the efforts of other countries, but 
in relation to our own changing needs, in the broadest 
possible perspective. It is only in the light of such 
a factual survey that measures for the expansion of 
technical and university education or for any.redis- 
tribution of effort and resources can be soundly 
planned. 


RECENT. ADVANCES IN NUCLEAR 
SCIENCE 


Progress in Nuclear Physics '. 

Edited by Prof. O. R. Frisch. Vol. 4. Pp. vii+379. 
(London and New York: Pergamon Press, Lid., 
1955.) 70s. net. 


OL. 4 of this series, offering & survey of various 
fields in nuclear physics, seems the most read- 

able one of those published up to now. All the 
articles are of interest, the problems properly 
formulated and the English of great clarity, due no 
doubt to the pains taken by the editor. The topics 
dealt with are: photodisintegration experiments with 
nuclear emulsions (E. W. Titterton); scintillation 
spectrometer statistics (Ernst Breitenberger); meson 
phenomena and the meson theory (R. H. Dalitz) ; ; 
focusmg in high- -energy accelerators (T. G. Pick- 
avance); isotopic spin and nuclear reactions (W. E. 
Bureham); heavy ions of high energy (D. Walker); 
nuclear properties of the very heavy elements (J. O. 
Newton); the preparation and chemistry of the 
transuranium elements (H. A. C. McKay and J. 
Milsted) ; and neutron spectroscopy (D. J. Hughes). 
To pick out one or the other article for comment 
seems unfair, but one has one's preferences. The sum- 
mary on photographic plate studies of the nuclear 
photo-effect (E. W. Titterton) is excellent, as it does 
not go too much into technical details but. shows up 
the power of the photographic-plate method, discusses 
the main results and very thoroughly the theoretical 
implications. A particularly useful contribution deals 


“ Sex and Morality 


Breitenberger). Those very versatile tools, the ‘gen- 
erating functions’, are developed to the point where a . 
physicist can-use them, and the author fias followed, 
with their help, the many statistical effects which 
influence the width of a spectral line caused origmally 
` by a monochromatic quantum radiation. -It is to be 
hoped that this article, which seems more like a piece 
of research, will encourage physicists to treat, their 
fluctuation probleyhszwith the help of generating“ 
functions. Another impressive piece of reporting 
comes from the pén of Prof. Burcham on the use of 
isotopic spin.’ The -crystal-clear .&nd didactically 
outstanding introduction to the, at, first, abstract _ 
notion of isotopic spin.is very valüable, since the ` 
concept is so very uséful in low- “and high-energy 
nuclear and meson «physics. I would appeal, tothe 
“theoretical physicists to study it closely and find out 
how not to create a potential mountain for the experi- 
mentalist when explaining theoretical concepts. 

The two companion articlés on the physics and the 
chemistry of the very heavy elements are. very 
timely; but it is & pity that they were writien- just 
before a large mass of information was bemg 
declassified for the Geneva Conference. For a 
physicist it is fascinating to watch the chemist 
separate in cation-exchange columns such tough 
problems as mixtures of the rare earths or the 
actinide series (see p. 321). This section is of con- 
siderable interest to the chemist and the physicist. 
Thè printing and reproduction are excellent. 

E. BRETSCHER 


SEXUAL MORALITY 5' ` 


By Prof. Abram Kardiner. Pp. 274! (London: 
Routledge and Kegan Paul, Ltd., i -18s. net. - 


Homosexuality DM 
By Dr. D. J. West. Pp. xii -p 145. (Lindon Gerald ? 
Duckworth and Co., Ltd., 1955.) 15s: nef." 


Tisa surprising thing ‘that we do not know for | 

certain what is the normal psychosexual develop. 
ment of a human beitig, or even an animal in the 
wild. We know, of course, through Freud's patient 
researches, how human "beings develop i in our culture 
and, through anthropological investigations, we have ' 
some idea, how they develop psychosexually in other \ 
cultures; but it is impossible to isolate man from 
his environment and discover how he would grow up 
uninfluenced by custom. 

Prof. A. Kardimer, in his interesting book “Sex 
and Morality”, points out various developments such 
as liberalism which made women feel they should be 
freer, the romantic movement which stressed equality, 
and finally feminism which urged that women should 
have careers the same as men. These were protests 
against previous oppression, but produced profound 
effects on morality. The invention of successful 
contraceptive devices and medical advances against 
venereal diseases freed women from moral impedi- 
ments and tended to break down custom still further. 

Women’s attempt to escape from the kitchen and 
the home and to substitute a career for famuly life 
led to compromise and often failure. When there 
were children there was inevitably some rejection of 
them, and such rejection has a profound effect on 
development. It can lead to aggression, which may 
appear later so’ that the child becomes a’ juvenile 


we 


. Sexuality, or finally to neurosis. Joe 


-since he has done considerable anthropological work, | 
-.is.able to draw on his experiences to check his’ parasites of domesticated animals. He also discusses 
conclusions. Far from being purely negative, Kar- 
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délinqüent heading towards a life of erme. > Maternal ~:says;.“at is,obviour™. .'.'that the, battle 1s far from 
rejection’ can. also lead to perversion such sas.homo-: ‘won. In 1947 Stoll made the startling estimate that . 
= $ -there are in'the world to-day 2,200.million helminthic 


‘Th examining’ our culture-and_ methods: of investi- infections [of man]—enough: for one for every in- 


: gating ‘it, Kardiner discusses -thé work óf-Fréud and `: habitant [of the world] if they were evenly dis: 


Kinsey.” He gives one of thé best commentaries on., -tributed": | Nor is the author concerned with human: 
Kinsey’s work which have sò far beeri published and, parasites alone. He has extended, in this edition,- 
i the text that desit in earlier editions with the 


the spirochaetes, ricketüsias and filterable viruses 


diner's criticisms enable him to'give sensible remedies that are transmitted to man by arthropods. A 


- for many of the troubles which endanger modern number of chapters or sections have been entirely 


'- eivilizations. His book-is an interesting one.and well 
. worth reading for its forthright’ views, although not 


seer gat 


re-written, and changes have been made on every 


"mr 


every psychiatrist will agree with them. It is a; pity 
that it- is mot provided with~a better index. 
'Dr..D. J. -West’s book on “Homosexuality” is more. 


page. , These changes are the measure of the advances 
that haye been mad» since the eighth edition appeared 
in 1949. / i : 

This, therefore, is not a reprint of a formerly ' 
successful book. 


of a popular medical one and should be easily com- Although the general plan of the 
prehensible to the non-medical reader. He gives & book has not been substantially altered, the reader 
careful outline of every aspect of homosexuality. It is given a new and up-to-date account of this subject, 
is considered in different communities,- including the importance of which the author so graphically 
ouf*own, and discussed’ from the: point of view of describes in his introduction. The illustrations, 
different types with their-effect in creating legal and formerly not adequate for so valuable a book, have 
social problems. Two ‘typical’ cases are given. 
Dr. West examines the influence of the endocrine enabled the author to lighten the text by trans-- 
glands, -inheritance and psychological factors in  ferring to the illustrations much of the morphological f 
causation. He discusses the relatioùship of homo- detail that some readers often find rather heavy 
sexuality to mental abnormality and concludes his going. Besides, it is precisely here, in conjunction 


now been greatly improved. They have, no doubt, : 


€ 


ry 


work with a somewhat sketchy chapter on treatment with the drawings themselves, that’one finds this " 


and prevention. This suggests that he has not had kind of detail most zonvenient. Mr. George Newman, 


much practical experience in the therapy of the” of the University of Texas Medical School, who drew 
homosexual, most of the new illastrations, is to be congratulated 
Medically this is not a controversial book, and ıt on his work. 
is easy to agree With nearly all that he says ; in fact, 
it is what many psychiatrists have been preaching classification and texonomy are given only in so far 
for the past two decades. His outlook, however, is, as they help the student to understand the general 
generous, kindly and reasonable, as one would expect relationships of the major groups of parasites; but 


Another feature of the book is the fact that . 


from & medical man educated in psychiatry. The 
adverse criticism one is inchned to make is that he 
is, over-cautious regarding treatment, which is well 
‘Worth while in,-the less-severe cases. There are an 


: excellent ‘index and along list of a hundred and sixty 


references in the bibliography. There is also a list of 


'.novels which have homosexuality as a subject. 


zi 77 ChorrorD ALLEN. 
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.OUTLINE OF PARASITOLOGY 


Introduction to Parasitology, with Special Refer- 
ence to the Parasites of Man 


800. (New York: John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1955.) 685. net. 


“THE ninth edition of this book, which began its 

successful career as long ago as 1918, reflects on 
every page the remarkable advances in knowledge 
that have so greatly increased our control of animals 
parasitic in man and other hosts. The book has 
always been one of the most readable of all books on 
parasitology. Its author, Prof. Asa C. Chandler, has 
the gift of the graphic and imaginative phrase; he 
can put, often in a simple arresting sentence or two, 
the complex relationships of the parasite and its 
environment; and-man, who has good reasons for 
thinking that he has conquered some, at any rate, of 
his parasites, is warned against patting himself too 
complacently on the back. ‘In spite of spectacular 
advances in our struggle with parasites,”~Chandler 


^ 


- 


simple keys for the identification of arthropods are- 
given, and these ara set in small type;.só;that they 
can be omitted if the reader wishes to dd.this. The. 
emphasis is on the biological aspects of the subject—- 
on hfe histories, epidemiology, host-parasite relation- 
ships and the prirerples on which treatment and 
prevention are based. 

References ta the literature are given at the ends 
of the chapters, noz all together at the end of the | 
book, as many readers would prefer. A list of journals ^ 
and books from which further information can be... 
obtained will help the reader who is not familiar with : 
the literature. The make-up of the book has cer- 
tainly now acquirec a new look; it is brighter,and 


generally more attractive to read. This edition will . 
By Prof. Asa C. Chandler. Ninth edition. Pp. xiv-+ undoubtedly hold fcr this book the place that former ' č 


editions have given it. G. LAPAGE 
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MODERN DAIRY FARM PRACTICE 


Dairy Cattle’ E 
Selection, Feeding, and Management. By Prof. 
William Wodin Yzpp and „Prof. William Barbour 
Nevens. Fourth ed-tion. (Wiley Farm Series.) Pp. 


:xn--420. (New York: John Wiley and Sons, Inc. ; 


London: Chapman and Hall, Ltd., 1955.) 388. nét. 


AIRY husbandry, depending on many branches 
of biology, changes as these sciences develop. 
During the past two decades these changes have been 


‘rapid and sometimes revolutionary in character. For 


example, before the Second World War artificial 
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insemination of cattle was little used in commercial 
dairy farming, whereas at present half the cows in 
England and Wales are bred by this method. The 
third edition of Yapp and Nevens’s book issued in 
1941 was therefore due for revision, and in the fourth 
edition the authors have greatly improved the book 
by completely re-writing the whole to include more 
recent experimental findings and modern trends in 
dairy farm practice. 

The book remains primarily a student's text-book ; 
but is written in a simple style and can be followed 
by a reader with little technical knowledge of the 
subject. Nevertheless, the book covers a very wide 
field including genetics, nutrition and physiology, and 
for teaching at university-level an expansion of those 
sections dealing with the technical background of the 
subject would seem to bo desirable. It must be 
admitted that this would make the book more 
voluminous and less attractive to the practical man. 

To the farmer and student in Britain, Yapp and - 
CNevens's book will be very useful so long as the 
reader is familiar with the differences in milk pro- 
auction between the United States and Britain. 
Apart from Brown Swiss cattle in America, the 
breeds of dairy cattle are the same in the- two 
countries. In other respects, however, there are 
differences. The social and economic background of 
milk production in the United States is the family 
farm. „In that country the summers are warmer and 
the production of good-quality bulky foods is, on 
average, easier. Maize and lucerne can be produced 
in many areas with’little risk of a light crop or of a- 
poor-quality product? Since land is plentiful com- 
pared with Britain, milk production is often carried 
on with little purchased feeding-stuffs. 

There are certain aspects of the subject that are 
important in Britain, but which apparently barely 
merit mention by Yapp and Nevens. One of these is 
the use of the electric fence for 8trip-folding grass and 
fodder crops. Another is the tactical use of nitro- 
genous fertilizers for flushing swards. However, these 
are exceptions; and if the differences in environ- 
ment and differences in terminology and values are 
borne in mind, this new book on dairy cattle would 
still merit & place among the most useful half-dozen 
books on dairy husbandry for the British reader. 

It is unfortunate that any book on dairy husbandry 
begins to be out of date as soon as it is published. 

- Thus, the chapter on artificial breeding was written 
before the development of techniques using deep- 
frozen semen. The implications of these changes may. 
be profound, but they must await the next edition ; 

“and it is hoped that the fifth edition may follow the 
fourth: before the back-log of new developments 
beeomes too great. S ARTHUR S. Foor 


NORTH AMERICAN MOSQUITOES 


Mosquitoes of North America (North of Mexico) 
By Stanley J. Carpenter and Walter J. La Casse. 
Pp. vii +360 + 127 plates. (Berkeley and Los Angeles: 
University of California Press; London: Cambridge | 
University Press, 1956.) 75s. net. 


Qor the publication of the comprehensive 
works of Howard, Dyar and Knab (1912-17), 
Dyar (1928) and Matheson (1944), our knowledge of 
North American mosquitoes has greatly increased, 
and recent literature on the subject has become vast: 
and seuttered ; nevertheless, a great deal remains to 
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be done. But before taking further steps, it is wise 
to pause and survey what has already been accom- 
plished, and from such a survey to compile a summary 


. which will enable us to see more clearly what still 


remains unknown. In this book the authors have 


. presented such a summary. They have attempted to 


bring together in one-volume much of the published 
knowledge on the mosquitoes of this region, and they | 
have endeavoured at the same time to present the 
information in as concise’ and up-to-date a form as 
possible. They have also kept in mind the needs. of: 
the “systematic entomologist, the technician and the 
field worker engaged in mosquito control”. 

The first point is well covered, for all statements 
are fully documented, and throughóüt ihe text 
numerous references occur to the bibliograpHy, which 
contains nearly eight hundred titles. Regarding other 
aims, it is well realized that scientific investigation 
of any’ organism demands, before anything else is 
started, that the identification of the organism be 
established beyond doubt. The authors have there- 
fore first given a general account of the life-history 
of the mosquito and some instructions on collecting 
and preparing material for study. They then pass 
to descriptions of the external anatomy of all stages 
and the internal anatomy of the female. In classi- 
fication they have closely followed the system of 
Edwards and have divided the family Culicidae into 
three sub-families—Dixinae, Chaoborinae and Culici- 
nae. A rather full account is then given of the North 
American genera ahd species of the sub-family’ 
Culicinae, which includes all the true mosquitoes. 

The descriptions of some hundred and forty species 
occupy three hundred pages or so, ‘the names being 
arranged alphabetically under genera or sub-genera. 
Each description is illustrated with figures of dis- 
tinguishing morphological features of the adult and 
larva of that species and is accompanied by brief 
notes on biology, geographical distribution (first in 
the world and then by States and provinces of North 
America) and on medical importancé wherever-this' 
applies. In addition, keys Rave ‘been constructed to 
assist in the identification of females, male terminalia 
and fourth-stage larve,-and 127 females are figured 
on as many full-page plates. All this is rounded off. 
with a systematic index of six pages. 

The work is thus an entomological tool to be used 
rather than a book to be read, and the real value of 
a tool is only assessed in use. The systematic 
entomologist or the mosquito specialist may at first 
regret that the taxonomic niceties of variations 


"among species and the .relationships in species 


‘complexes’ are not more fully treated. The tech- 
nician may think that his side has received insufficient 
attention, and the field-worker engaged in mosquito 


_ control will not find a section devoted to his special 


activities. But, to include discussions on these 
matters would have made an already large book even 
larger, and might even have necessitated a two- 
volume work. The interested reader will find the 
titles of relevant publications in the bibliography. 

It is clear that it was not the authors’ intention to 
develop these aspects of their subject, but to -con- 
centrate first on the- essential identifications, and 
then to provide a starting-point from ‘which workers 
could proceed further. It is certain that not only 
those mentioned but also many other people ‘will 
have frequent need to consult this book, and because 
of the convenient lay-out they will find it easy: 
to use as a work of reference for some years to 
come. 
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Numerical Tables for Nuclear Physics 
By Charles Noel Martin. (French and English 
Texts. Pp. viu--268. (Paris: Gauthier-Villars, 
1954.) Paper 36s. 9d. ; ‘cloth 44s. 11d. 
HIS book is devoted solely to tabulations from 
a number of semi-empirical formula. The first 
half contains tables of nuclear masses, alpha and beta 
decay energies, etc., from von Weizsacker’s mass 
formula. All the computations were made by hand 
without benefit of a machine, and graphical checks 


were employed. I find it hard to believe that the 


computational effort put into this book-by M. C. N. 
Martin is in any sensé justified. The mass formula 
has already been extensively tabulated by Metropolis 
and Reitweisner in America and merits nothing more 
than a thorough exposition of its many defects. 

M.- Martin would have done & better service if he 
had himself confronted the formula with experimental 
fact, and would have realized that for this purpose, 
and especially for comparisons with beta-decay data, 
it is more useful to have tabulations of the parameters 
usually connoted by M4, B4, Z4, 84. It does not 
seom to be generally appreciated even now that the 
reliable experimental data are confined exclusively to 
the trough of the mass valley, so that the parameters 
B4 and Z4 aro relatively ill-determined ; on the 
other hand, nuclei further removed from beta stability 
(and for which no experimental data are available) 
are high up the parabolic walls, and their masses and 
decay energies are particularly sensitive to correct 
choice of the parameter Z4 of most stable charge. 

Many of the tables in the second half of the book 
are rather trivial and suffer from too extensive tabula- 
tion: that makes the book more expensive and more 
complicated in use. For example, the recoil correc- 
tion Em|M arising m nuclear bombardments and in 
alpha decay can be speedily and accurately. assessed 
with a slide-rule. So far as nuclear radii and geo- 
metrical cross-sections are concerned, it would suffice 
to tabulate the cube roots of A and A*. On the 
other hand, ‘Coulomb barrier heights in MeV. and the 
barrier penetration factors mvolve several steps in 
computation and are more usefully tabulated. To be 
just ıt is necessary to add that, given the need for 
a table of semi-empirical masses, then M. Martin's 
production is well presented, well illustrated with 
examples, and convenient to handle. J. S. STORY 


Seismology 


By Prof. K. E. Bullen.  (Methuen's Monographs 


on Physical Subjects. Pp. viii4-182. (London: 
Methuen and Co., Ltd.; New York: John Wiley 
and Sons, Inc., 1954.) 8s. 6d. net. 


HE small book under review is a worthy 


addition to the well-known series of ‘“Methuen’s 
Monographs on Physical Subjects”. The chapter 
headings are as follows: the significance of 
seismology in physics; macroseismology; instru- 
mental seismology; P and S waves; fitting elastic 
wave theory to the Earth; seismology and geology ; 
seismic rays, phases and travel times ; Earth models 
based on seismology ; microseisms—seismology and 
meteorology; and some interesting earthquakes. 
The first three and last two chapters are shorter than 
the others. In addition, there are in the text eleven 
small line-diagrams, three large graphical diagrams, 
one map and an index. 

Prof. K. E. Bullen, who is professor of applied 
mathematics in the University of Sydney and 
president of the Section of Seismology and Physics 
of the Interior of ‘the Earth of the International 
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Union of Geodesy and Geophysics in the present 
triennium, is a very brave man to try to get the 
whole of seismology into some forty thousand words, 
even though he limits the meaning of the word 


` seismology and also freely employs mathematical 


symbolism including differential equations and triple 
integrals. His own researches have keen largely con- 
cerned with travel-time tables and the determination 
of the numerical v&lues of the physical constants of 
materials likely to 5e found at various great depths 
in the Earth. In this book he states the parts of the 
scientific method which he has used in his-researches, 
grves the theoretics! basis for his calculations, and 
summarizes the resalts so far obtainad. 

In fact, Prof. Bullen has -dipped his ‘spoon’ of 


-mathembitics into the ‘basin’ of seismology, and 


mathematical phyeicists will be grateful for the 
‘taste’ he offers trem. Should they desire to go 
further, I would mcommend them to begin with 
“Léctures on Seisrrometry", by Prince B. Galitzin, 
in addition to Prof. Bullen's larger book, “An Intro- 
duction. to the Theory of Seismology” (second edition, 
1953). Ernest TILLOTSON 


Collected Papers en Aviation Medicine — - 
Presented at Aeronautical Panel Meetings of the 
Advisory Group for Aeronautical Research and 
Development, Palas de Chaillot, Paris. (AGARD- 
ograph No. 6.) Pr. vi+209+38 plates. (London: 
Butterworths Sciertifie Publications, 1955; pub- 
lished for A.G.A.R.D.) 37s. 6d.; 6 dollars. 


IGHTEEN different papers presented at various 
meetings of fhe Aeronautical Panel of the 
Advisory Group for Aeronautical Research and_ 
Development, North Atlantic Treaty Organization, 
are published in this volume. ` The selection of the 
various papers in no way covers the field of aviation 


medicine in systematic form. Instead, the reader is 


confronted with an unusually random -choice of 
topics, the standard_of which varies from the informal 
and superficial to tks advanced and original academic 
paper one might expect to find in a specialist tech- 
nical journal. This is due to the different arms of the 
meetings and also the function of the various authors. 
In this type of publication, therefore, there is an 
mherent diversity f approach &nd level of treat- 
ment, all the more £pparent dwing to lack of editorial 
supervision. Such criticisms, however, have some- 
times been regardec as offset by refreshing variations . 
in style, and in adcition the book is very well illus- 
trated. One cannot help feeling, however, that a 
more limited choice of papers could, with advantage, 
have been supplemeated by the inclusion of discussion” 
abstracts on the m»re controversial subjects. 

Much of the progress of aviation medicine is con- , 
cerned primarily with research in basic physiological 
and psychological problems, so that this type of 
publication should rave its appeal to the specialists 
in these sÓiences also. A detailed paper by John P. 
Stapp covers his more important and original work 
on body tolerances to crash decelerations, and other 
topics include such subjects as a theoretical approach 
to cockpit layout, arctic survival, high-intensity noise 
and visual probleme. Of particular interest is a short 
critical survey of present concepts relating to explosive 
decompression. 'lh-oüghout, the reader is left in no 
doubt that avistior medicine research depends on a 
detailed application of electrometrical recording tech- 
niques, which are also introduced by a composite 
paper describing recent advances in this field. 

F. LATHAM 
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/ PHYSIOLOGICAL CONTROL OF POPULATION GROWTH 


By Sir SOLLY ZUCKERMAN, C.B., F.R.S. 


University of Birmingham 


i os heavy consumption of raw materials during 
the war years of 1939-45, and the phases of 
shortage that have punctuated the post-war period, 
have tended to encourage the belief that one day— 
in the words of the-now-famous Paley Report of 
1982*—the world will lack the material means to 
sustain its civilization. The emphasis of the dis- 
cussion has now begun to shift. To-day we are being 
increasingly led-to believe that modern technology 
can be relied upon to provide new resources in place 
of old: nuclear energy for coal; synthetic for natural 
fibres; and even factory-made food for the food that 
now grows in the fields. At the same trme, however, 
we are hearing more about the raising of living 
standards in the under-developed countries, where 
the bulk of the world’s population now lives and 
multiplies in abject poverby. 

The present fear is not that the world's physical 
resources are in any immediate danger of exhaustion 
as Such, but that plens for the economic growth of 
‘resource-needy’ countries are going to be frustrated 
by the unrestrained growth of population. This view 
1s the underlying theme of “World Population and 
Resources”, a study recently issued by Political and 
Economic Planning (Nature, January 7, p. 5). It is 
given further point in the report of the October 1955 
meeting of the Consultative Committee for the 
Colombo Plan (Cmd. 9622), which indicates that popu- 
lation is increasing in the Asian countries far more 
rapidly than new developments are creating new jobs ; 
and the fear could not be better stated than it has 
been by the Economie Commission for Asia and the 
Far East (April 19, 1955) in the words : “despite the 
strenuous efforts made in the post-war years to 
Increase output and raise levels of living, most 
countries of the region still found themselves, nearly 
& decade after the war, with per capita real incomes 
that were either lower than before the war, or barely 
at pre-war levels”. Schemes of economic develop- 
ment may therefore well be nullified if the means are 
not found for adjusting both sides of the ‘population- 
resources equation’ in those ‘over-populated’ countries 
where the two are most out of balance. 

In these circumstances it is highly encouraging 
that certain American’ organizations are making 
urgent efforts to focus attention on the need to study 
the problems that are involved in attempts to limit 
the growth of population. After some preliminary 
discussions between the Planned Parenthood Federa- 


tion and the Committee on Reproduction of the . 


National Research Council, the National Academy 
of Sciences in 1952 convened a meeting out of which 
emerged a new organization called the Population 
Council. This was set up with the support of Mr. 
John D. Rockefeller ITT ; and the next step was the 
appointment of Dr. Warren O. Nelson, professor of 
anatomy in the State University of Iowa, as medical 
director of the Council, with offices in the Rockefeller 
Institute. Dr. Nelson has made it his business to 
become acquainted with all work, whorever it may 
be taking place, that bears on the problem of the 
control of fertility ; and in October 1955 the Council 


* Resources for Freedom. In 4 volumes. h 0, : Gov. 
Printmg Office, 1952 ) CH ? 
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assisted the International Planned Parenthood 
Federation to gather together at a meeting in Tokyo 
a number of economists, social workers and students 
of reproductive physiology. The ‘result was an 
up-to-date assessment of the present position about 
the physiology of birth-control. 

Reports about population and economic growth, 
given by the spokesmen of the resources-needy and 
impoverished countries of Asia, arid of countries like 
Egypt, all struck the same note. Everywhere 
population was growing much more quickly than 
new resources were being created, and nowhere was 
there any adequate method of checking present rates 
of reproduction, which were high not because of any 
increase in fertility, but because of sharp declines in 
mortality-rates brought about by such events as the 
elimination of malaria following the discovery of 
DDT. In Japan the situation had become so serious 
that abortion had been legalized m an effort to 
reduce the stram of increasing numbers on an 
economy which has been struggling desperately to 
recover from the destruction of war. : 

The physiological papers dealt with possible means 
of checking or limiting the actual process of repro- 
duction at one of its many stages, and were. mainly 
concerned to show which lines of research held the 
greatest promise. In a general review, Dr. Nelson 
considered the various steps of the process, emphas- 
izing particularly those which appear ‘vulnerable’, 
and therefore susceptible to ‘designed interference’. 
For example, one of the more vulnerable stages of 
spermatogenesis ıs the meiotic division which primary 
spermatocytes undergo during the process of chromo- 
somal reduction. The nitrofurans and related com- 
pounds can inhibit these changes; but their use in 
human subjects is contra-indicated because they 
produce undesirable side effects such as nausea and 
vomiting. Dr. Nelson’s view was, therefore, that 
research along these lines is no more than “mildly 
encouraging’. Such, too, was his general opinion of 
current efforts to use steroid hormones, and certain 
plant extracts (for example, species of the genus 
Lithospermum), to interfere with the action of 
gonadotrophic hormone. 

Dr. S. N. Sanyal, of India, who announced some 
years ago that there was an anti-fertility substance 
in the legume Pisum sativum, presented & paper in 
which further claims were made for the anti-fertility 
properties of m-xylohydroquinone, the presumably 
active substance in the pea. Clinical trials were 
referred to; but the published results are difficult to 
The results of animal experiments which 
Sanyal had reported earlier have not been fully 
corroborated by researéh workers either in Great 
Britain or the United States. 

Work on plant extracts was also referred to by 
Dr. A. S. Parkes, of the National Institute for. 
Medical Research, Great Britain, who in addition 
directed attention to earlier work on anti-gonado- 
trophins. Both he and Dr. M. C. Chang, of the 
Worcester Foundation for Expermmental Biology, 
U.S.A., dealt with the part played in mammalian 
fertilization by hyaluronidase and hyaluronidase- 
inhibitors; but again the disappointing conclusion 
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was reached that there was no likely prospect that 
conception could be controlled by the systematic 
administration of an inhibitor which could inactivate 
spermatozoal hyaluronidase—an idea, which was once 
thought to hold considerable promise. 


New work on anti-gonadotrophins was reported. 


by Dr. W. O. Maddock. When an animal is injected 
with gonadotrophins prepared from the tissues of 
another species, antibodies are formed which are not 
species specific, so that an animal so treated -may 
become ‘immune’ to its own gonadotrophins. By 
proceeding along these lines, Dr. Maddock and his 
collaborators induced anti-hormone formation in a 
number of men and women who were receiving daily 
injections of sheep or hog follcle-stimulating hor- 
mone. One month after the cessation of injections, 
anti-hormone titres were at their maximum, and 
they usually remained at 'detectable levels! for 2—4 
months. Spermatogenesis was apparently unaffected 
during the first month after treatment; but it was 
inhibited, as shown by a variety of tests, including 
testicular biopsies, during the second month. Cor- 
responding signs of the suppression of endogenous 
gonadotrophin were also observed in the ‘female 
patients, and in both males and females it was 
believed that the inhibitory effects of the anti- 
hormones were more pronounced during succeeding 
courses of treatment. 

The expense, as well as the dependence on medical 
services of the procedures involved, scarcely en- 
courage one to believe that methods of birth-control 
deriving from this approach are likely to have any 
general application in the greater part of the Asiatic 
world. The experimental results are, however, dis- 
tmetly encouraging, and it is conceivable that they 
hold a key to-the practical control of reproduction. 
Another physiological observation which may do the 
same was outlined by Dr. M> C. Shelesnyak, of the 
Weizmann Institute of Science in Israel. It has long' 
been known that mechanical irritation of the endo- 
metrium during the luteal phase of the estrous cycle 
will provoke the formation of decidual cells, and it 
has also been appreciated that this response can be 
related to the manner in which a placenta is formed 
when the endometrium reacts to the presence of an 
implanting blastocyst. Shelesnyak took as a working 
hypothesis the idea that a common factor, probably 
histamine, 1s always involved when a decidual 
reaction occurs. This hypothesis proved valid, and 
further experiment showed that ‘histamine antagon- 
ists’ inhibit the formation of deciduomata. It was 
then found that a single subcutaneous injection of 
ergotoxine will interrupt pregnancy in the rat. This 
physiological observation can be related to the well- 
established clinical fact that ergot may sometimes 
act as an abortifacient, although m circumstances 
_which are not clearly understood. 

The two communications which excited most 
attention dealt with the influence of progesterone 
and related compounds on ovulation, and with the 
abortifacient effects of a variety of substances 
described generally as ‘anti-metabolites’. The clinical 
results of the first set of studies remain equivocal, 
although as Dr. Gregory Pincus, of the Worcester 
Foundation for Experimental Biology, pointed out, 
there is no doubt that progesterone can inhibit 
ovulation in rabbits and apparently, also, in rats. 
According to his own studies, the indications are that 
progesterone, when taken by mouth, will also inhibit 
ovulation im women, as determined by various 
indirect indices. This view was not, however, shared. 
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by Dr. Massomi Ishikawa, whose clinical trials had 
failed to provide ary indication of the suppression of 
ovulation, though rt was possible that the changes 
induced by the hormone in the cervical mucus might 
interfere with the penetration of sperm sufficiently to 
prevent fertilization, nor by Dr. A. Stone, of Now York, 
who also reported on the negative eifeots of the oral 
administration of progesterone. These discouraging 
observations were, to some extent, counterbalanced 
by a few observations, also reported by Dr. Pincus, 
which suggest that-19-nor-17-ethinyl-testosterone and 
17-sthiny] cestraeneolone,may be more effective than 
progesterone in inhibiting ovulation. - 

The most dramstic story was that of Dr. J. B. 
Thiersch, of the University of Washington, who dis- 
cussed ‘the abortiZacient action of certain anti- 
metabolites which are related to various aspects of 
nucleic acid metabclism, and some of which resemble 
in ther moleculer structure navurally-oecurring 
compounds. The investigation began with the 
observation; made by chance during the course of 
work on the suppression of cancerous growth, that 
the folic-acid-antagonist 4-amino-PGA (aminopterin) 
will destroy the lit;ers of mice, rats and dogs when 
given in the first srimester of pregnancy. Twelve 
anti-metabolites were then systematically studied, 
and nine were found to have a similar effect when 
given to rats on the seventh or eighth day of gestation. 
None was &ble to destroy the whole litter if given 
before implantation of the embryos, and no com- 
pound was effective when given late in gestation. 
When the drugs feiled to destroy all the fostuses, 
those ,young which survived usually developed 
abnormally, and were born in a malformed state. It 
was also observed. that tho placentas frequently 
survived even when the embryos were destroyed, 
and also that in cərtain cases the anti-metabolites 
had toxic effects upon the maternal organism (for 
example, on the bone-marrow). The most successful 
abortifacient in rate was azaserine, or azaserine given 
m combination with 6-mercaptopurine. 

Aminopterin has now been given a clinical trial on 
twenty-six patiente in whom pregnancy had to be 
terminated for medival reasons. The idea was that the 
anti-metabolite would be tried first, and in case of 
failure would be followed by operation. In the great 
majority of patients the drug acted as an effective 
abortifacient ; but ih the remainder there were com- 
plications (for example, either an abnormal foetus 
was born, or it was necessary for the surgeon 
to intervene, in which case an abnormal foetus 
was found; or general ill-effects occurred in the 
mother). s ee 

It was clear from this, as from all the other-physio- 
logical papers of the conference, that the practical 
goal of these urgently needed researches—the dis- 
covery of a ‘pill’ which can be taken by mouth, and 
the only physiclogizal effect of which would be that 
of mhibiting the development of the fertilized ovum, 
or of suppressing ovulation or gametogenesis at will 
—is so remote fror realization that at this stage no 
one can say how, when or even whether success will 
ever be achieved. Other communications made it 
equally obvious that much study will have to be 
earned out in the eld before it wil be possible to 
say how different peoples are likely to react. to 
efforts, officially sponsored or not, to spread a know- 
ledge of birth control. The pressure of population on 
resources is being f9lt most acutely in those parts of 
the world which Lave never known anything but 
illiteracy, poverty, cvercrowding and squalor. Exper- 
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ence has proved that Western methods of birth 
control can scarcely be used m such conditions. 
Moreover, however much some of the people con- 
cerned would lke, to have small families, most of 
them are either too ignorant or too resigned even to 
take the trouble to understand the simple facts that 
are involved in human reproduction. Great efforts 
have been made in & few.areas to overcome these 
obstacles; but so far with results that are trivial 
in relation to the size of the problem. 

The situation would obviously be transformed if 
the ‘pill’ were ever discovered. But the ‘pill’ would 
need to be essentially 100 per cent certam, and com- 
mercialization would have to be resisted until the 
most rigorous clinical trials had been carried out, 
and until it had been shown that there’ was no 
danger of any long-term deleterious effects. The 
Asian peoples are not provided with lavish medical 
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services, and it would be unthinkable to encourage 
the use of a drug which was not virtually certain m 
its aetion, if its failure meant that & medical man 
would have to be called in. Moreover, if the drug 
only affected germ cells or an embryo deleteriously, 
without destroying them fully, the results could be 
even more disastrous to the future than the un- 
restrained growth of population. The West will, 
therefore, be hurting, not helping. the under- 
developed areas of the world, and would be doing 
irremediable harm to the good name of Western 
physiological science, if a ‘pill’ were launched upon 
the world before its capacity to satisfy all the 
desiderata, scientific and social, had been established. | 
But the West will be doing nothing but good if it 
continues to press on with the kind of physiological 
research of which the Tokyo meeting provided so 
useful a résumé. 


THE SCIENTIFIC WORK OF BENJAMIN FRANKLIN 
© By Pror, E. N. da C. ANDRADE, F.R.S. 


IX 1740 Benjamin Franklin received from Peter 
Collinson, of London, a glass tube suitable for 
carrying out experiments on frictional electricity, 
with directions as to how to use 1t*. He set to work 
on the subject with enthusiasm, writing “For my 
own part, I never was before engaged in any study 
that so totally engrossed my attention and my time 
as this has lately done". He was thus forty years of 
age (having been born on January 17, N.S., 1706) 
when he first took up the subject which was to make 
his name immortal m the world of science, and for 
seven full years thereafter he was engaged in pioneer- 
-ing experiment, shrewd deduction and simple but 
‘penetrating theory. The results of his electrical 
researches were communicated in a series of letters, 
beginning in 1747, to Collinson, who was a Fellow 
of the Royal Society. The publication of these 
letters as a book in 1761 made Franklin famoüs 
throughout Europe and two supplements were 
issued, the last in 1754. In 1757 Frankhn came to 
England as official representative of the American 
Colonies, and after that date, although he continued 
to take a lively, stimulating and practical interest in 

scientific matters, the pressure of his public duties as 
a negotiator and statesman made the systematic 
pursuit of experiment impossible. 

One of Franklin’s earliest observations, of which 
he made full use, was on the power of a metal point 
to discharge an electrified- conductor, in his case a 
large shot insulated by being placed on a clean, dry 
glass bottle. He generously acknowledged that the 
first experiment was made by his friend Hopkmson, 
who, apparently, did nothing to follow it up. If a 
pointed bodkin was attached to the shot it rapidly 
lost its charge, as it also did if the bodkin, earthed 
by being held m the hand, was presented, even at 8 
distance of 8 m., to the shot. If the bodkin was 
insulated, no such effect took place. He later carried 
out & similar experiment with a very large charged 
cylinder made of pasteboard covered with metal foil, 
when he showed that an insulated man, presenting 
the point of a needle, became charged. Franklin 
hkewise observed the glow at the point that accom- 


* With regard to an erroneous date given in Franklin's ‘“Auto- 
biography" and to the general history of Franklin's introduction to 
the study of electricity, which has been somewhat obscure, see Heath- 
cote, N. H. de V , Isas, 46, 29 (1955). 


panied the discharge. He put forward an explanation 
of the discharge from a pointed conductor m terms 
of the attractive force by which the charged body 
retained its electrified atmosphére: at a point there 
was a very small attractive surfaée and a relative 
inability to hold the charge. These experiments were 
to lead to the lightning rod. 

Very early Franklin carried out experimenis in 
which a man on an insulating base (a block of wax) 
electrified a glass tube by rubbing and then com- 
municated a charge to another man similarly insu- 
lated. By variations of circumstance, including an 
earth provided by a man standirig on the floor, he 
came to the sound conclusion that, as he put it, 
electricity was not created by friction, but collected 
—that there was a separation of electricity which 
left behind it a corresponding defect. In consequence, 
he introduced the terms ‘positive’ and ‘negative’ 
electricity, as still used, the electricity of the rubbed 
glass being positive. His theory was therefore called 
the ‘one-fluid theory’. He also brought into regular 
use-the terms ‘non-conductor’ and ‘conductor’ (the 
term ‘conductor’ had already been used by Desagu- 
liers) in place of ‘electric per se’ and ‘non-electric’ 
then in general use. 

His work on the Leyden jar, which had been dis- 
covered in & primitive form by von Kleist m 1745 
but brought into general notice by Musschenbroek, 
of Leyden, in the following year, added clarity to 
what was a very obscure subject. He showed that 
the two coatings were oppositely charged and, in 
particular, that one costmg had to be earthed while 
the other was electrified. Hoe showed the large part 
played by the glass in the action—in fact, he declared 
that the whole power of the jar to give a shock lay 
in the glass. The correct elucidation of the action 
of the dielectric had to wait for Faraday. While 
carrying out this work, he simplified the whole matter 
by. making the first plane condenser, of sheets of 
glass between plates of lead, the so-called Frankhn 
panes, which enabled the coatings and the glass to 
be readily separated and conjoined. (Franklin has 
a note to his Letter IV, of 1748, “I have since heard 
that Mr. Smeaton was the first who made use of 
panes of glass for this purpose", but I have been 
unable to trace any record of this work of Smeaton's.) 
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It was, of course, Franklin! s work on lightning and 
ihe lightning-rod th&5 was chiefly responsible for his 
scientific fame. He was not the first to direct attention 
to the resemblance of the light and sound of the 
electric spark to lightning and thunder. Hauksbee . 
(1705), Wall (1708), Newton (1716) and Gray (1735) 
had all referred to it casually, the last-named saying, 
for example, “that power [electricity] which by 
several experiments . . . seems to be of the same 
nature with that of thunder and lightning". It was. 
however, left to Franklin to show systematically 
that there was something more than a superficial 
resemblance, that thunder clouds were actually seats 
of electric charge which could be shown to behave 
like normal charges and that the action of pointed 
conductors, which he had so thoroughly investigated, 
might be used to dissipate the charge or, if this action 
was insignificant, to attract the lightning discharge 
and carry ıt harmlessly to earth, so as to protect 
buildings. He proposed what is known as the 
Philadelphia experiment: that a sentry box should 
be placed on a high building, with a long pointed 
rod, well insulated, protruding upwards. He antici- 
pated that, when thunder clouds were overhead, a 
man in the box would be able to draw sparks from 
the rod by presenting to it an earthed wire, held by 
an insulating handle. The experiment was first 


. carried out in France, in May 1752, by D'Alibard at 


Marly and by Delor in Paris independently. It met 
with a full success, which created a sensation, Delor 
obtainmg sparks nearly an inch long. 

It was later that Franklin carried out the famous 
kite experiment, described in a letter dated October 
19, 1752. The‘lower end of the string of the kite, 
which became conducting when wet, was attached 
to & silk ribbon, which insulated it from the hand. 
Sparks were obtained, a Leyden jar charged and 
other standard electrical experiments performed. 
Among the last experiments made by Franklin were 
some on the sign of the charge on thunder clouds, 
which he found to be in most cases negative, although 
oceasionally positive charges occurred, which modern 
observation has confirmed. 

Of Franklin’s design of lightning rod, pointed 
above and earthed below, it will suffice here to quote 
the modern lightning expert Dr. B. F. J. Schonland : 
““Franklin’s specifications for the rod . , . have proved 
substantially correct”. 

Other effects of atmospheric electricity were also 
studied by Franklin. He recognized the aurora 
borealis for a phenomenon of electric discharge. He 
stated that the atmosphere at above a certain height 
was so rare as to be almost a vacuum and therefore 
& good conductor of electricity. The discharge he 
supposed caused by electrified vapours rising from 
the sea and proceeding to the pole, where the non- 
conducting nature of the ice played a part—an 
explanation on scientific lines at & time when greater 
correctness could not be expected. He may be said 
to have foreseen the ionosphere: “Who knows but 
there may be, as the Antients thought, a region of 
this fire [the electric ‘fire’] above our atmosphere, 
prevented by our air, and its own too great distance 
for attraction, from joining our earth ?’’. 

While it was for his experiments on electricity 
that Franklin was best known, these constitute by 
no means his only claims to consideration as a man 
of science. Among meteorological phenomena he was 
much interested in whirlwinds and waterspouts, 
which he recognizéd as due to the same cause, a 
very rapid local circulation of the air, with a con- 


NATURE 


‘between itself and the fireplace proper. 


61 


— region of low pressure in the neighbourhood 
of the axis. He taought, however, that the water- 
spout consisted of water, whereas it is a cloud of 
water drops and droplets, and so was puzzled by 
the height, for he 2learly recognized that the atmo- 
spheric pressure could not hold up & volume of water 
more than 30 ft. in height. 

There are a host of original observations to be 
found in Franklin's collected papers. He makes the 
generalization that good conductors of heat are good 
conductors of elecuricity, long before the days of 
voltaic electricity. He explains that clothes keep 
the body warm by retaining and confining the 
natural heat, wool being warmer than cotton because 
it isa much poorer conductor. He has some pene- 
trating remarks or the cooling produced by evap: 
oration, from -which he proceeds to explain the 
beneficial effects of perspiration in keeping down the 
body temperature 1n hot weather. 

Everywhere his acuteness is evident. For example, 
he was, after looking closely into the matter, strongly 
in favour of inaculstion against smallpox ; but, after 
systematic trial, considered that electric shock from 
the discharge of a Leyden jar was of no use as a cure 
for paralysis and such-like uls, saying that he had 
never known any advantage that was permanent. 
This was at a time when John Wesley was writing 
of the most extraordinary cures, even of blindness, 
produced by electrice shocks and when Priestley wrote 
that “electricity is now become a considerable article 
in the materia medica". 

As an inventar Franklin 1s best known for his stove, 
his ‘Pennsylvamian Fire-Place'. He pointed out that 
with the fireplaces shen ın use the hot air passed up 
the chimney, its place being taken by air coming 
as a violent draught through crevices, which was a 
great promoter of the common cold. In Franklin’s 
invention the stove stood & foot or so in front of the 
wall. From the-front part where the fire was burning 
the hot air within the stove rose to strike a horizontal 
plate and was then led down a pipe of rectangular 
cross-section, whica enclosed a so-called air-box 
This pipe 
entered the chimney at floor level. The hot air thus 
heated the whale stove and, m particular, the sides 
of the air box, as well as the wall. The fresh air 
was supplied through a pipe under the floor. In 
pointing out the seving of fuel and the absence of 
violent draught Franklin, ever a man of sense and 
of the senses, directed attention to the fact that one 
did not lose the pleasant sight of the fire and could 
also, use the flat top to warm flat irons or keep food 
warm. Among his cther inventions the most familiar 
to-day is that af bifocal spectacles. 

It may be fitting z0 conclude these very brief notes 
on Franklin’s scientific work with words that appear 
to be little known, though spoken by one of England's 
greatest natural philosophers, Sir Humphry Davy. 
They cannot well be bettered. “The experiments 
adduced by Dr. Franklin in support of his hypothesis 
were most ingentously contrived and happily 
executed. A singular felicity of induction guided all 
his researches, and by very small means he estab- 
lished very grand t-uths. The style and manner of 
his publication are almost as worthy of admiration 
as the doctrines. 1t contains. He has endeavoured to 


‘remove all mystery and obscurity from the subject ; 


he has written equally for the uninitiated and for 
the philosopher; «nd he has rendered his details 
amusing as well as perspicuous—elegant as well as 
simple". 
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STATISTICS AND AERODYNAMICS OF THE SEA SURFACE 


ap importance of physical oceanography to 
meteorology arises partly because of similarities 
in the circulation patterns in the atmosphere and in 
the ocean and partly through the exchange processes 
at the shared boundary between them. The atmo- 
sphere is thermally driven, the ocean in part thermally 
but mainly by the frictional drag of the wmd. The 
sunilarity of their circulation patterns, which exists 
m spite of their different boundaries, is presumably 
due to the rotation of the Earth. No realistic theory 
of the general circulation of either the atmosphere or 
the ocean is, however, possible without an extension 
of our knowledge of the transfer of heat, water vapour 
and momentum at the sea surface. 

With this m mind, the Council of the Royal 
Meteorological Society recently invited papers on 
physical oceanography for publication in its Quarterly 
Journal. Several such papers have now appeared, 
and the Society organized two symposia on oceano- 
graphie subjects. The first, a joint meeting with 
the Challenger Society, was held in London on 
June 15, and the second formed part of the Society’s 
summer meeting, held during July 22-23 at Ashburne 
Hall, University of Manchester. At both symposia 
the main topic was the statistics and aerodynamics 
of the sea surface. 

The mechanism by which water waves are initially 
generated by wind is not yet understood. Distinct 
from this is’ wide variety of problems, ranging from 
the reflexion and refraction of electromagnetic 
radiation to the motion of ships, the solution of which 


needs an adequate description of the statistical" 


structure of the sea surface. One mathematical 
model which has recently been found to give realistic 
results is obtained by regarding a physical quantity, 
such as the height of the sea surface at a given point, 
as the resultant of a spectrum containing a large 
number of sinusoidal components of differing fre- 
quency the phases of which are uncorrelated. Such 
a model has been intensively studied by Rice! as a 
description of the statistics of random-noise currents 
in electronic devices. The word ‘random’ here implies 
the mathematical model already mentioned and is 
often replaced by the word -‘gaussian’, since on this 
model instantaneous amplitudes have a gaussian dis- 
tribution. Many of Rice’s results can be directly 
applied to the statistics of sea waves, for example, 
the change of height of the sea surface observed”.at 
a single point; they are being extended by Longuet- 
Higgins and others to take account of the movement 
of sea waves in different directions. 

At the joinb meeting of the Royal Meteorological 
Society and the Challenger Society in June, Dr. 
M. S. Longuet-Higgins gave an account of his paper? 
in which he discussed the distribution of wave 
heights, measured from crest to preceding or suc- 
ceeding trough, for the case of a narrow spectrum. 
In this case the result is the well-known Rayleigh 
distribution, which has been found to agree closely 
with observation by several workers, including 
Commander C. R. Darlington’, who has recently 


analysed waves automatically recorded by ingenious - 


apparatus in an ocean weather ship. The good agree- 
ment exists in part because the wave records examined 
have been made by equipment which attenuates 
components of higher frequency, so that the spec- 


trum is artificially narrowed. Rice has also derived 
an expression for the siatistical distribution of 
maxima in gaussian noise with an arbitrary energy 
spectrum. The expression is complicated, but 
depends on a single parameter which can be derived 
from the energy spectrum or otherwise ; it is applic- 
able to & wide range of geophysical variations. Mr. 
D. E. Cartwright described his application of the 
formula to the distribution of the maxima in records 
of ship motions and ocean waves, the maxima now 
being measured from the zero line and not, as in Dr. 
Longuet-Higgins's paper, frorn an adjacent ruinimum. 
The theoretical distribution is in good agreement 
with those observed for energy spectra of different 
shape. It is clear from Mr. Cartwright’s paper that 
the mathematical model of gaussian noise, and any 
extension to it, will be useful in the interpretation of 
many geophysical time-series, particularly records of 
ocean waves, and may well suggest physical ideas 
about the mechanisms which are involved. 

From the statistics of the sea surface the meeting 
then turned to its aerodynamics. One of the most . 
important problems common to oceanography and 
meteorology concerns the mechanism by which 
momentum is transferred to the sea surface. The 
drag and some of the statistics of the sea surface 
must be closely related ; but, since as yet it is not 
clear which of the statistics are relevant, both 
statistics and drag are usually discussed in relation 
to the wind at a known height. The remainder -of 
the meeting was devoted to observational estimates 
of the'drag of the wind on the sea, expressed in terms 
of the stress coefficient C defined by the equation 
To = Cpu?, where v, is the surface shearing stress, 
p the density of the air, and u the wind speed at a 
known height, usually about 10 m. above the surface. 

Mr. J. S. Hay read his paper on air flow over the 
seat. He had measured the vertical distribution of 
wind velocity to a height of 8 m., from a large raft 
moored some 800 m. downwind of a Hebridean 
island. In neutral and unstable conditions, the wind 
inereased linearly with the logarithm of the height; 
but when the sea was colder than the air, the profiles 
were slightly curved, being convex to the log z axis. 
Wind profiles over land in neutral conditions are well 
known to be represented by 


ulus = (ijk) log(z[z,) d (1) 


where v is the velocity at height z, tiẹ is the friction 
velocity defined by To = pu4*, k is von Kármán's 
constant (= 0-4) and z, is a length known as the 
roughness parameter which is thought to be determ- 
ined by the statistics of the surface. Making the very 
reasonable assumption that wind profiles over the 
sea can be expressed by the same equation, Mr. Hay 
determined C and z, from his observed profiles. 
Both C and z, varied approximately linearly over 
the range of wind speed of 650-1,150 cm./sec. at 
10 m., the former from 0-0016 to 0-0024 and the 
latter from 0-05 to 0-25 em. Uncertainties introduced 
by possible errors in the height of the anemometers 
were estimated and found to have little effect. Others, 
such as those due to the platform and to tidal 
streams, could not be assessed, but the profiles were 
considered typical of the sea surface in spite of a 
cliff 60-90 m. high about 1 km. upwind. 
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Dr. H. U. Roll, a guest of the Society from Ham- 
burg, then gave an account of an investigation he 
had made* by comparing Beaufort force estimates of 
wind at sea, apparently based on the appearance of 
the sea surface, with the measured wind in relation to 
the temperature difference between sea and air. In 
spite of the experimental scatter, it was clear that for 
a given Beaufort force the wind was stronger in stable 
conditions than ın unstable conditions. He had also 
found that the estimates of Beaufort force were 
linearly proportional to the wind speed 50 em. above 
the surface and, by combining the two results, had 
made estimates of the drag coefficient in neutral, 
stable and unstable conditions. In neutral conditions, 
he found that the drag coefficient increased roughly 
linearly from 0-0008 to 0-002 as the wind at 19 m. 
varied from 2 to 15 m./sec. Dr. Roll considered these 
values were in fair agreement with what he thought 
were the most reasonable earlier estimates, although 
there was some evidence that at low wind speeds the 
drag coefficient increased as the wind speed decreased. 

After some interesting observations by Dr. H. 
Arakawa on the complicated wave trains produced 
by fast-moving typhoons, Mr. J. Darbyshire gave an 
account of estimates* of drag coefficient made by an 
old method, that of observing the tilt to leeward of 
an enclosed body of water under the influence of 
wind. The slope of the surface of Lough Neagh in 
Northern Ireland had been determined from con- 
tinuous records of water-level at four points near the 
shore, and the corresponding winds were taken from 
anemometer records at Aldergrove nearby. The 
experimental scatter was such that the variation of 
drag coefficient with wind speed ‘could not be 
determined ; there was some indication that the drag 
increased as the wind speed was raised to & power 
between two and three. Stability appeared to’ have 
a marked effect, the drag coefficient for moderate 
instability being about twice that for moderate 
stability. The drag coefficient also appeared to vary 
linearly with the distance between the observing 
points, indicating a possible effect of fetch. This is 
an important point which has not been brought out 
in previous investigations; it deserves further 
investigation. 

It was clear from this joint meeting of the Chal- 
lenger Society and the Royal Meteorological Society, 
and from the discussion which followed, that experi- 
mental determination of wind stress by any known 
method is a matter of some difficulty, so that estimates 
made by different workers are significantly different. 
Nevertheless, there is a growing belief that the drag 
increases with velocity rather more quickly than u? 
but slower than uè. At the summer meeting of the 
Royal Meteorological Society at Ashburne Hall, two 
attempts were made to deduce the variation with 
wind speed, but both were necessarily hypothetical 
and tentative. 

The first’, by Prof. W. H. Munk, was based on 
various assumptions, one being that the drag due to 
skin friction can be linearly added to that of form 
drag against the waves to give the total drag. The 
remainder of the paper is concerned with the estimate 
of form drag, using an extension to Jeffreys’s shelter- 
ing theory to cover the case when there is a spectrum 
of waves and not a simple sinusoidal wave-train. It 
turns out that the relevant statistic is the mean- 
square slope. Cox and Munk® have recently estimated 
the mean-square slope from photographs of the sun's 
glitter on the sea surface and find that it varies 


linearly with wind speed. The overall result is then 
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that the form drag varies as the wind speed cubed. 
If the drag due to skin friction, approximately pro- 
portional to wind speed squared, is added, then the 
total drag varies with wind velocity in the expected 
way. Further, since the drag is associated with the 
slopes of the waves rather than with their heights, 
the effect of fetch. would be expected to be small. 
Prof. Munk’s pape: could be, and was, criticized on 
many points of detail, but thére was general admira- 


- tion for this new and deductive attempt to clarify a 


major problem—the relation between real and aero- 
dynamic roughnesz—which has not ‚been resolved 
even for the simpler case of solid surfaces. 

Munk’s treatment is in terms of the wind speed at 
‘anemometer’ height, but he is well aware that the 
variation of wind vith height is an important factor, 
the aerodynamic roughness usually being defined 
from the wind profile. Wind profiles over water have 
been investigated by Mr. H. Charnock, whose paper 
supplemented that 5f Munk and was read immediately 
after it. From cereful measurements over a large 
reservoir, he fourd that the wind speed varies 
linearly with the logarithm of the height as in 
equation (1). To characterize the profiles, their slope 
tylk is plotted agsinst their intercept log z,. This 
allows a direet comparison with other profiles, 
including those measured in the laboratory. The 
agreement is better than expected, and it is surmised 


‘that z, is comparatively independent of fetch and 


stability, but is determined largely by u. The 
relation between w, and z, agrees roughly with the 
simplest non-dimensional relation between them, 
Ux? = constant X z œ so that one is led to a generalized 
wind profile for flcw over a water surface : 


ulus = (Iik) log(gz/us*) + constant, 


which specifies the ‘rag, given the wind at one known 
height, the constant being approximately 12-5. This 
expression is in rcugh agreement with earlier work 
but the experimenzal scatter is large. 

These two papers attempted to deal with the same 
problem from completely different points of view. 
The conclusions agreed to some extent and pointed to . 
the need for more precise observations. Dr. Longuet- 
Higgins described an attempt to measure the form 
drag of the larger waves by making detailed recordings 
of pressure at the 3ea surface. The equipment, con- 
structed at the Netional Institute of Oceanography, 
consists of a flat circular buoy about 6 ft. in diameter 
and arranged to ffoat low in the water. Inside are 
two gyroscopes to record pitch and roll, a vertical 
accelerometer from. which vertical displacements can 
be: dbtained, and a sensitive micromanometer to 
record small variations in air pressure. Successful 
recordings have azready been made at sea and are 
being analysed. 

Other discussion ranged over a wide field and 
showed the common interest of meteorologists and 
oceanographers ir problems of the sea surface. 
Judging from these meetings, the Council of the 
Royal Meteoralogisal Society has no cause to regret 
its decision to regard physical oceanography as a 
reasonable extension of its sphere of interest. 

H. CHARNOCK 
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FRUIT AND SEED PRODUCTION" 
By Sir EDWARD SALISBURY, C.B.E., F.R.S. 


Director, Royal Botanic Gardens, Kew 


EEO who owns & garden in which fruit is 
grown soon becomes aware that the crops of 
plums and apples are liable to great fluctuations. 
For these fluctuations the weather is popularly 
blamed, but is in fact only in part responsible. In 
80 far as we can blame the vicissitudes of our climate, 
it is important to remember that the flower rudiments, 
which must be formed for fruit to eventuate, are laid 
down ten or eleven months before the frfíit tree 
produces flowers. So that the failure of a fruit crop 
as affected by weather may be due to conditions 
operating at any one of the critical phases in flower 
and fruit development, either directly, or indirectly 
as by affecting the growth hormones. For example, 
16 may be the effect of frost when the flower initials 
are laid down in June, it may be cold winds at 
polhnation time that prevent the bees visiting the 
flowers, or late frosts that check the growth of the 
germinating pollen and inhibit fertilization. But, in 
addition to these hazards of nurture extending over 
a period of more than a year, there are inherent 


idiosyneracies of the kind of plant with which we are 


concerned. ` 

Some plants only fruit once in their life-time—a 
characteristic that we are apt to assume is mevitable 
for the annual. But in fact some annuals, if most of 
their flower buds be removed, will not only survive 
from year to year but also can be permitted each 
season to set a limited amount of seed. Moreover, 
the fruiting period of annuals varies greatly in 
length. In many this is quite brief, while m others, 
such as some strains of the chickweed, flowering and 
fruitmg may extend over months. In a biennial such 
as the mullein (Verbascum thapsus) there is a period 
of accumulation by the rosette stage durmg one 
season, followed by fulfilment in the second, and here 
again prevention of flowering and fruit formation can 
prolong the life of the plant. Thore are, however, a 
number of unquestioned perennials which only fruit 
once in a life-time and then die. A classical example 
is the talipot palm (Corypha wmbraculifera) that 
remains in the vegetative state for about forty years, 
.and then all its accumulations of food are spent in 
one magnificent display of flower and a prodigious 
production of fruit. Similarly, some bamboos in 
India exhibit prolonged vegetative growth and ¢hehi 
simultaneously flower and fruit over an extensive 
range of country, with important economic and social 
consequences. 

All these and other such examples might seem to 
suggest that food accumulation and its depletion 
were the primary factors, and that all are mere 
variations on the same theme, since most trees and 
shrubs have to attain a certain maturity before they 
produce fruit. ` 

It has been shown by numerous experiments on a 
variety of plants that the mutiation of flower rudi- 
ments is greatly influenced by the relative length of 
daylight and darkness, which may thus not only 
regulate the seasonal flowermg of a species but also 
its geographical range. It must, however, be emphas- 
wed that though photoperiodic stimulation and tem- 


* Substance of a Friday Evening Discourse delivered at the Royal 
Institution, London, on October 28. 


perature are clearly important external factors in 
determining flower initiation and subsequent develop- 
ment, yet for these to operate a certain internal 
environment is requisite which Klebs termed ‘“ripe- 
ness to flower", and the ratio of carbohydrates to 
mineral nutrients, although not causal as at one 
time supposed, is probably an important aspect of 
these mternal conditions. ‘ 

When I was a child the commonly cultivated 
Cosmos was a markedly short-day plant, so much so 
that it was only stimulated to form flowers so late 
in the season that the plants would attain a height 
of six or seven feet and get cut down by frost before 
the flower-heads opened. The common annual 
mercury, on the other hand, is indifferent to day- 
length, but its time of flowering was shown by M. 
Troupin to be greatly influenced by the temperature 
at night. If this were high, flower-buds might be 
formed twelve days after germination, whereas with 
low night temperatures these might not appear for 
four weeks. " 

Nevertheless; the variation in time that elapses 
before sexual maturity 1s often a characteristie of the 
species or variety. Particular interest is attached to 
the fact that scions obtained from the same individual 
apple variety grafted on to one type of root-stock 
always come mto bearing early; grafted on another 
type of root-stock they fruit some years later. Thus 
ib is the vegetative part of the dual organism pre-, 
sented by the grafted apple tree, and not the repro- 
ductive partner, that mainly determines the period 
of fruition. 

But whatever root system upon which we graft, 
we see evidence of the mdividuality of the repro- 
ductive portion from the fact that certain apple 
varieties such as Ribstone Pippin tend to bear crops 
every year, whereas many other varieties, such as 
Blenherm Orange, normally fruit appreciably in 
alternate years only. The forester also is famihar 
with the periodic fruiting of oaks and beech trees, 
which exhibit mast years at intervals, the regularity 
of which is mainly influenced by climatic conditions. 
These may shorten or lengthen the interval between 
heavy crops, but not sufficiently to obscure the general 
periodic character of their occurrence. 

Many trees that occur as natural dominants appear 
to exhibit periodicity in some degree ; and it may well 
be that this, as I have suggested for herbaceous 
species of intermittent habitats, has a definite survival 
value imn tending to evade the build-up of large 
populations of pests and predators. Copious inter- 
mittent seed production and ‘seedling populations 
might thus have marked advantages over the steady 
annual output at a lower level of fru:tfulness. 

What determines periodic fruitfulness still remains 
to be determined ; but the fact that drastic thmning 
of apples early in the year of marked fruitfulness, or 
prior removal of fruiting spurs, only in part over- 
comes the biennial fruiting habit, suggests that 
accumulation and exhaustion of food reserves is but 
one aspect of a complex problem. 

Apart from the more striking mtermittences of 
fruitfulness, there is, in temperate climes at least, a 
periodicity imposed by the seasons. Quite commonly 
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the seasonal production of seed does not comoide 
with the conditions favourable for germination, and 
when these recur the advent of temperature and 
moisture conditions that would mduce germination 
may occur at times unfayourable to survival. 

We now know that many seed coats contain water- 
soluble substances that tend to mhibit germmation 
until removed. Thus seeds of succulent frurts, 
despite the access of moisture and warmth, remain 
dormant until after the seed is shed. In very wet 
seasons these inhibitors may become washed out so 
that the seeds germinate precociously, and the 
apparent inconsistence of an mhibitor 1s realized. in 
fact, as an asset that, like the dormancy imposed by 
many seed coats, owing to their impermeability until 
they have undergone some measure of decay, 18 in 
reality & feature which confers a degree of temporal 
distribution on seedhng production that i8 an 
insurance against catastrophic elrmmation. 

The seed has a resistance to extreme conditions 
and a capacity for survival of adverse circumstances 
far surpassmg that of the plant itself. Seeds have 
been known to survive the temperature of liquid air 
and that of boiling water. Moreover, the evidence of 
the seeds of the lotus (Nelumbium speciosum) from 
the Manchurian peat indicates a capacity for the 
retention of viability for perhaps a millennium. The 

has & marked feature of the 
desert, where the adverse season is evaded by the 
resistant seed phase. Further, the abbreviated span 
of life that many annuals have assumed has not only 
fitted them for areas with short growmg seasons due 
to natural causes, but also for the artificially limited 
growmg seasons imposed by man’s cultural opera- 
tions. This short life-history of but a few weeks can, 
under more contmumg favourable conditions, be 
translated into a succession of life-cycles so that if 
all the offspring of each generation were to survive. 
the total population at the end of one year would be 
numbered in thousands of millions. Thus by sheer 
pressure of potential offsprmg them successional 
frequency ıs well-nigh assured, and many such have 
become notable weeds. 

If a high seed production be one important factor 
favouring success, and studies carried out on & large 
number of British species warrant this conclusion, 1t 
is nevertheless clear that for a given capacity for 
food manufacture, determined in large measure by 
the total leaf surface of the plant and the environ- 
mental conditions in which it 1s situated, the number 
of seeds produced must in some considerable degree 
be inversely related to the seed size. 

The size of the seeds of one and the same species does 
not usually exhibit any great variability. Indeed. 
the gram of primitive wheats was, as we know, a 
measure of weight to which the nomenclature of the 
curiously antiquated system of Britain still bears 
witness. But variation m seed size is by no means 
negligible in. some species, and this has an important 
bearing on. dispersal as 16 affecta competition. 

When we consider the diversity m sıze of individual 
seeds of different kinds of plants, the range 1s 
astonishingly large. On one hand we have the 
minute seeds of many epiphytic orchids and parasitic 
plants that sre dust-like and of which more than 
thirty-five million would be required to weigh an 
ounce. At the other extreme there 1s the double 
coconut (Lodoicea sechellarum), the single-seeded 
fruit of which may weigh 40 Ib. It 1s not surprising 
that the palm which produces these prodigious fruits 
does not start fruiting until 1t is 20-80 years old, and 
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that each fruit takes about a decade to mature. The 
baby palm after she seed has germinated is not 
weaned from its bcttle for several years, but such is 
the plentitude of food provided for the young plant 
that apart from any catastrophe ite establishment 19 
almost assured. But such a large fruit can only be 
dispersed by water, and its very restricted dis. 
tribution bears wimess to the fact that ıt suffers 
from the defects of its virtues, as 13 also shown by 
records of seedlings that have perished from the 
burden of their inkeritance when stranded with the 
plumule underneata. > 

Some years ago, from an extensive study of the 
seeds of British plants, I was able to establish the fact 
that there was & =narked association between seed 
size and the natural habitat conditions of the species 
concerned. 

The more &dvan:ed the type of plant community 
of which the species was a normal colonmer, the 
heavier the seed o7 frut tended to be. The more 
open the vegetation and the less shaded the habitat 
the smaller would sppear to be possible the seed size 
without detriment to survival. Put m other terms, 
this seems completely plausible, since the more closed 
and shaded the community of plants the larger the 
food reserve requite to enable the seedling to raiso 
1t8 foliage mto a >osition where it can obtam the 
essential iluminaton. 

It is undoubtedly true that genetical factors govern 
seed size and that, ın general, related plants tend to 


seeds of sumilar dimensions. Most members ' 


of the Onagracene, for example, have very small 
seeds like the willowherbs. The fuchsies, which are 
largely plants of the forest margms of South America, 
have seeds that a-e not much larger, though the 
enchanter’s nightshade (Circaea) has quite sizable 
one-seeded fruits amd 18 a shade plant. Since certam 
families are often sasociated with particular types of 
habitat, 15 might be thought that any kind of relation 
between seed size aad situation was purely fortuitous. 
Comparison, howevsr, of the seeds of species belonging 
to the same genus but occupymg differmg types of 
habitat does revea: that the same relation generally 
obtams, namely, o^ the smaller seed with the more 
open type of community. 

Tt is not withoct significance that many of the 
most striking af tke apparent exceptions are plants 
which, because of their special modes of nutrition, 
are to a greater or leas extent immune from the 
effects of shading. Thus, saprophytic and 
plents m general, even those of deep e, have 
normally minute eds. An exception among the 
parasites w the -oothwort (Lathraea squamaria), 
which is definitely & shade species, but as it 18 parasitic 
on the hazel, lume end wych elm it may well be that 
the larger food reserve 18 requisite for the seedling to 
penetrate to suffident depth to establish contact 
with the roots of tie host plant. Nearly all orchids, 
whether saprophytic or not, have minute seeds ; but 
many, and perhape most of these, are largely if not 
wholly saprophytic in the early stages of development, 
and. the seedlings are notoriously tolerant of shade. 

Some idea as to the small size of orchid seeds can 
be gained from eon udermg those of the sweet-scented 
orchids of the chak downs of Britain, of which it 
would require more than fifty milion to weigh one 
pound. The seede of the parasitic broomrapes are 
not quite so light; but an ounce of these would 
represent about a milion and a half seeds. 

Seed size then, I cuggest, is to be regarded as mainly 
determined by the average requirements for estab- 
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lishment. 'The larger the food supply provided by 
the parent the better, so long as this does not conflict 
with other assets of survival value, of which the 
necessity for dispersal to diminish competition 
between the offspring and with the parent is one, 
and number of seeds produced is another. Natural 
selection has imposed a compromise between these 
conflictmg requirements. It is in the light of such a 
concept that we must consider fruit and seed pro- 
duction. ` 

It is manifest that species of open habitats, par- 
ticularly those which are pioneers on bare soil, are 
m the best position to dispense with a large food 
reserve, and they are also those which can most 
benefit from a large seed output because such habitats 
offer ample colonizing space. It is, in fact, among 
such that the smaller seeds and the larger outputs 
are to be encountered; but, apart from the speciai 
nutritional classes already referred to, the maximum 
outputs appear to be associated with what I have 
termed the species of intermittent habitats—those 
environments such as woodland clearings or bare 
mud exposed during periods of drought which offer, 
periodically, habitats for the opportunists of the 
vegetable kingdom. In the woodland the foxglove and 
the mullein are examples, while on the mud we might 
cite Chenopodium rubrum and Veronica anagallis. The 
individual fruits of the foxglove usually contain more 
than & thousand seeds, there being normally more 
than eighty capsules on one plant, and the average 
seed output of a plant is moro than 85,000. The 
largest. specimens, however, may produce well over a 
million seeds. The stupendous populations that are 
sometimes encountered on areas of felled woodland 
are in marked contrast to the few individuals that 
are to be found at the woodland margins during the 
intervening period. So, too, the mullein (Verbascum 
thapsus) produces more than 226 capsules, each con- 
tainmg about six hundred seeds; the average output 

-is therefore about 136,000 seeds, and the largest 
specimens I have seen must have produced more 
than 1,200,000 seeds. A single pod of a vanilla orchid 
was estimated to contain some sixty thousand seeds, 
and a single plant may produce more than thirty 
such, or some two million seeds. 

The red orache (Chenopodium rubrum) is often seen 
on manure heaps and rich garden soil; but, as a 
really wild plant, 16 1s & feature of the exposed mud 
of ponds and reservoirs, where almost pure stands 
sometimes occur, developed from seeds dormant in 
the mud for many years, and a rough estimate of the 
productiveness of such plants was well over 250,000. 

It is worth noting that what has been described as 
the smallest British flowering plant, the chaffweed 
{Centunculus minemus), grows on exposed mud, 
and having regard to the very small leaf area it 
presents 1ts output is remarkable, namely, an average 
of 245 seeds, but these, needless to state, are very 
small, weighing only about 0-00003 gm. 

Herbert Spencer believed, and the view was widely 
accepted, that seed output of a plant was proportional 
to the risks of its survival. It is obvious that such 
risks must be covered by an adequate insurance, and 
the comparative stabilty of plant populations over 
long periods might lend colour to this view. But that 
it is entirely misleading is obvious from the fact that 
those species which would be expected to take out 
the highest premiums in the form of a large output 
have taken out a low one. Indeed, ıt is usually the 
rarest species and those which demand the most 
specialized conditions that have the smallest seed 
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production, while it is the commonest and most wide- 
spread that form large numbers of seed. The common 
pink centuary (Centaurium umbellatum), so wide- 
spread on the chalk downs of Britain and in wood- 
land rides, has an average production of about eleven 
thousand seeds, whereas the local Centawreum | 
littorale produces an average of approximately two 
thousand. The water plantam (Alisma plantage), 
that is to be found in almost any shallow pond, 
averages some thirty-six thousand, whereas the rare 
and local starwort (Damasonium alisma) produces a 
meagre 230, of which perhaps not more than one- 
quarter are viable. 

It is probable that one of the reasons why many 
species are rare 18 because they are unable to exert 
sufficient population pressure. That they are able to 
survive despite the low premium they pay in seed 
output may well be in part due to greater precision 
in dispersal as, for example, by birds that frequent 
the particular type of habitat that they and the plant 
share. Moreover, it is generally true that the more 
specialized the habitat conditions the fewer the 
number of species associated with them. If we think 
of plants for our present purpose as belonging to 
two categories, namely, the specialists and the 
general practitioners, the former at the sacrifice of a 
more limited range of possible habitats are likely to 
be confronted with a smaller range of competitors 
and perhaps fewer of them. Thus the probability of 
Similar demands in time and space from their 
associates are appreciably lessened. 

It follows from what has been said that, ın general, 
trees will possess the heaviest seeds because so many 
of them are natural inhabitants of shady places, and 
in the British flora the trees with light fruits, such as 
the birch, the pine and the ash, are colonizers of the 
open and pioneers, while the trees of the closed 
woodland, such as the oak and the beech, have fruits 
with appreciable food reserves. In the tropics, how- 
ever, many tree fruits are very large. The double 
coconut is a shade species of palm, while the fruits 
of Caryota mitis, a palm which grows 1n open situa- 
tions, are comparatively small. We are all familiar, 
too, with the large stones of the avocado pear and 
the mango, both of which are shade trees. The seeds 
of Paulownia, one of the few scrophulariaceous trees, 
are small, like those of other members of the family. 
Again, jungle climbers may have very large seeds, 
and in this connexion the genus Entada 15 of interest 
as illustrating effective water dispersal which obviates 
one disadvantage accruing to large seeds. Some few 
years ago, when staying with the Van der Byles at 
Caledon, Cape Colony, Lord de Saumarez came in to 
dinner bringing with hum to show me two seeds that 
he had picked up on Cape Agulhas, the southernmost 
pomt of the African continent. One was Entada 
scandens and the other Entada gigas, the latter a 
native of the West African forests and the former 
of the forests of the Amazon valley. From the 
distribution of the ocean currents it is probable 
that the large seeds of the Entada gigas were washed 
into the sea off the West African coast, carried 
across the southern Atlantic towards the mouth 
of the Amazon, and thence carried back in com- 
pany with its congener, Entada scandens, to the 
beach at Cape Agulhas. Seeds of E. scandens often 
reach the coast of Cornwall and have been found 
to be viable, and I have little doubt that these 
from South Africa were also. Similarly, the dan- 
gerously hooked fruits of Harpagophyton are so 
efficiently dispersed by animals, whose death they 
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not infrequently bring about, that their large size is 
not detrimental except in so far as it limits their 
number. g 

The seeds of many members of the marrow family 
are of only moderate size, but the fruits in which 
they are contained are among the most diverse in 
size and form, and some attam large dimensions even 
m the wild state. They are dispersed by flotation, 
and after the fruits cease to be buoyant the seeds will 
often float for weeks. 

Unless the dispersal of fruits or seeds be reasonably 
efficient, it is manifest that no advantage will accrue 
from a large output and little from a large food 
supply, and the great diversity of so-called dispersal 
mechanisms is evidence of their considerable survival 
value ; but beyond a certain efficiency the higher the 
output consistent with adequate reserves in the seed 
for establishment, the greater the frequeney of the 
species 1s likely to be. 

It is worth noting that man, in the cultivation of 
his fruits, has often selected out seedless types. 
Sometimes this is the outcome of hybridization and 
resultant genetic infertility ; sometimes it is the 
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accompaniment of the mere replication of chromo- 
somes. The seedless banana, the seedless orange and 
the pineapple are Zamiliar examples of such fruits, 
which emphasize for us that fruit formation and seed 
production, though rommonly associated phenomena, 
may be independens of one another. We can indeed; 
by the use of artifical growth-promoters, cause pears 
to develop which contain no fertile seeds. In the wild 
state we find that chromosome replication is not 
infrequently accompanied by a reduction in fertility 
but an augmentation of vegetative propagation. 
Thus, many woodland species that have low seed 


outputs spread rapidly by runners, of which a 


striking example is afforded by the lesser periwinkle 
(Vinca minor), which flowers freely but very rarely 
fruits, yet spreads with remarkable rapidity. The 
vegetative mode of sropagation has many advantages 
in & shady habitat. 

All the evidence ve at present possess would appear 
to lead to the conclusion that seed output is an 
important factor ir successful colonization, and its 
magnitude is as much a character of the species as 
height or any other of its variable qualities. 


OBITUARY 


Prof. P. A. Buxton, C.M.G., F.R.S. 


THE news of the death of Prof. P. A. Buxton on 
December 13 at his home, Grit Howe, Gerrards 
Cross, shocked and sorrowed his friends and admirers 
in all parts of the world. Only a year previously 
he was travelling through difficult forest country in 
Central America, a few months ago he was still 
castigating committees with his caustic wit, and right 
up to the end he was giving that critical help to his 
colleagues and students for which they will never 
find a substitute. - 

Buxton was born on March 24, 1892. He read the 
Natural Sciences Tripos at Trinity College, Cam- 
bridge, and received his medical education at St. 
George's Hospital. He became acquainted with 
tropical conditions first durmg the First World War 
in Iraq and Iran, then for two years in Palestine and 
later for two years in the Pacific Islands. In 1926 
he became director of the Department of Entomology 
of the London School of Hygiene and Tropical 
Medicine, and in 1933 professor of medical entomo- 
logy of the University of London, appointments which 
he held until his death. He was elected a Fellow of 
the Royal Society in 1943, was made C.M.G. in 1947, 
received the Mary Kingsley Medal of the Liverpool 
School of Tropical Medicine in 1949 and was awarded 
the Linnean Gold Medal in 1953. 

Buxton altered the course of medical entomology 
from museum systematics to the study of the living 
insect, its physiology and its relationship to the 
environment. His highly origmal mind was drawn. 
to this practically unexplored field, and a series of 
classical papers followed. From these observations 
he was able to synthesize the findings in five books, 
characterized by the most lucid exposition of the 
subject. The first, “Animal Life in Deserts”, was 
' roprinted in 1955, and is in constant use by a circle 
of workers much wider than entomologists. Then 
after his visit to the Pacific appeared three volumes 
dealing with medical conditions and entomology in 
Samoa and other islands. His book on the louse 
went into two editions and is a perfect example of 


his outlook. Fimally, two works on trypanosomiasis 
and the tsetse fly appeared, first a preliminary 
memoir and then, just before his death, the compre- 
hensive ‘Natural H-tory of the Tsetse Flies", a book 
which all workers ii Africa have been awaiting for 
years. . 

Buxton's creed may be summed up in his own 
words: “field obse-vations are a necessary prelim- 
inary, but their function is to set problems which 
should be solved in the laboratory". He communic- 


ated this point of view to some carefully chosen | 


students, all of wħom have attamed positions of 
eminence in this fie-d; he thus founded a school of 
thought which has the strongest influence wherever 
entomology is studied. Buxton’s own journeys 
helped this dissemmation, for not only was he widely 
travelled but also foreigners found him sympathique. 

The part that Buxton played in mtroducing the 
synthetic insectacides into medicine is perhaps not 
fully recognized. Early in 1943, the insecticide DDT 
was brought to hint from Switzerland, where it had 
recently been resynthesized ; he immediately appre- 
ciated its significance, and he was largely responsible 
for its rapid introdaction as an insect killer in the 
various theatres of ihe Second World War. 

Buxton’s advice was sought more and more 
frequently by commutiees or councils at home and 
abroad, and much cf his time latterly was occupied 
in this way ; hemever really liked this diversion from 
his research and teaching, but felt that it was his 
duty as a scientist »o give advice to official bodies ; 
and they always got it in forthright terms. He was 
due for ‘retirement’ in two years time, and he had 
already acquired a subject which would have kept 
him busy for years; he had started studying the 
breeding of Diptera m fungi, and only twelve months 
before his death he bought a binocular microscope 
with which to observe these flies at his house in 
Gerrards Cross. Maay people all over the world will 
remember his garder there, its interesting plants and 
trees, and above all, the welcome they received. 

P. C. C. GARNHAM 
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NEWS and VIEWS 


Geology at Bedford College, London : 
Prof. Leonard Hawkes, F.R.S. 


Tue retirement of Prof. Leonard Hawkes from the 
chair of geology at Bedford College, University of 
London, 18 a milestone in a life devoted to the estab- 
lishment of a university department renowned for 
the liberal and cultural bias of its geological teaching. 
Between the World Wars, as the first occupant of 
the chair, Prof. Hawkes brought to his task experi- 
ence gained in the Universities of Durham and 
Kristiania, and enlivened the substance of his 
teaching with much original research, some of it 
exploratory research in difficult ground, on the 
voleanic history, the petrology and the geomorphology 
of Iceland. For many years he has been a wise 
counsellor in geological affairs, notably in the 
activities of the Geological Society, of which during 
1934-42 he was an honorary secretary and afterwards 
a vice-president; and he is known with affection 
and regard by many younger geologists as a tolerant 
and generous friend. His qualities as scientist, 
educator and administrator were recognized by the 
award by the Geological Society of the Murchison 
Medal to him 1n 1946. His Department did not escape 
the devastation of war, and in 1945 he was faced 
with the burden of planning its rebuilding. He 
leaves Bedford College in the sure knowledge of 
foundations well laid and superstructure well designed 
in both material and academic senses. 


Dr. Basil C. King 


Pror. HawxEss's successor, Dr. Basil King, has 
had a varied career in the Colonial Survey service 
and in universities. A graduate of Durham, London 
and Glasgow, he was for more than ten years & 
petrologist and field-geologist in Uganda and. Nigeria, 
where he contributed greatly to knowledge of Pre- 
Cambrian and igneous rocks, and to the exploitation 
of economic minerals. Returning to Britain m 1948 
to become senior lecturer in the University of Glas- 
gow, he has achieved high distinction for his researches 
on petrogenesis, notably on rock transformations m 
the granitic suite. His work on ancient volcanoes is 
illustrated by reconstructions of former conditions in 
Arran and in Africa—a contment in which he con- 
tinues to take an active interest most recently 
expressed by the survey of an igneous field in 
Bechuanaland. Latterly, structures m the Scottish 
Highlands have attracted his attention and are being 
studied by a small research team under his super- 
vision. -A lucid and persuasive lecturer, he is an 
effective tutor and admmistrator in university extra- 
mural work. By a happy coincidence, he returns to 
Bedford College as professor in the Department in 
which he received his first professional appomtment 
twenty years ago. 


Physical Chemistry In Queen Mary College, 
London : ; Prof. K. W. Sykes 


Dr. K. W. Svxxs, senior lecturer ın the University 
College of Swansea, has been appointed to the newly 
created chair of physical chemistry in the University 
of London, tenable at Queen Mary College. Dr. Sykes 
read chemistry at Oxford, where he held the Rigge 
Exhibition and Percival Benefaction at the Queen’s 
College. After obtaining first-class honours in 1943, 
he carried out research on war-time problems under 
Sir Cyril Hinshelwood for his D.Phil. He remained 
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in Oxford for a further three years às an LCI. 
Fellow, and m 1948 was appointed to a lectureship, 
and in 1951 to a senior lectureship, in the University 
College of Swansea. At Swansea Dr. Sykes had the 
task of completely reorganizing the course in physical 
chemistry and establishing a school of research. Dr. 
Sykes's own researches have been mainly in the field 
of solid — gas reactions, to which he has made dis- 
tinguished contributions; he has also published 
important papers on the ferric — iodide reaction and 
on complexes of the ferric ion. Dr. Sykes is a chemist 
with wide interests, and his appointment will be a 
great asset to the growing school of chemistry at 
Queen Mary College. 


Capper Pass Awards for Papers on Metallurgy 


Tag following Capper Pass Awards have been made 
by a joint committee representing the Institution of 
Mining and Metallurgy and the Institute of Metals . 
for papers published during 1954 im the Transactions 
of the Institution and the Journal of the Institute: 
£100 to G. Lawrie Fairs (& method of predicting the 
performance of commercial mills:in the fine grinding 
of brittle materials); £100 to F. King and Dr. A. N. 
Turner (control of quality in the hot and cold rollmg 
of alummium and aluminium alloys); £50 to G. L. 
Hopkm, Mrs. J. E. Jones, A. R. Moss" and D. O. 
Pickman (are melting of metals and its application 
to the casting of molybdenum) ; £50 to Prof. M. Rey 
(flotation of oxidized ores of lead, copper and zinc). 
'The Awards are made from a fund given by Capper: 
Pass and Son, Ltd., for the encouragement of scientific 
and technical papers on processes and plant used in 


extraction metallurgy and on the subject of assaying, 


and also papers and processes used ın all branches of 
the non-ferrous metal industry. 


Government Support of Agricultural Research in 

Britain 
- Tue Agricultural Research Bill, which received an 
unopposed second reading in the House of Commons 
on December 13, provides that, except for Scotland, 
the financial and general administration of the grant- 
aided résearch institutes in England and Wales, as 
well as their scientific direction, will be unified under 
the Agricultural Research Council; the institutes 
will accordingly be transferred from the Vote for the 
Ministry of Agriculture, Fisheries and Food to the 
Vote for the Agricultural Research Council, which 
will be removed from that of the Treasury and 
appear under a separate head. It is also proposed 
to reconstitute the appropriate Privy Council Com- 
mittee so that m future it consists only of the Lord 
President of the Council, the Minister of Agriculture 
and the Minister representing the Scottish Depart- 
ment, and to amend the Charter of the Council so 
that the two Departments have direct representation 
on the Council. To avoid constituting the Council 
as a separate government department and making 
certain research workers Civil servants, an Agri- 
cultural Research Fund is to be set up, which will 
receive an annual Parliamentary grant-in-aid. 

The Bill was introduced by the Mmister of Agri- 
culture, Fisheries and Food, Mr. D. Heathcoat Amory, 
and was also welcomed by Mr. Thomas Williams for 
the Opposition, who urged the importance of m- ' 
creasing the support for agricultural research. Sir 
Leslie Plummer pointed out the necessity of planning 
research for more than one year at a time, and this 
was widely supported in the debate. It was also 
suggested that the Agricultural Research Council 
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should make increasing use of the universities for 
research. In replying to the debate, Mr. G. R. H. 
Nugent, the Parliamentary Secretary to the Mmistry 
of Agriculture, Fisheries and Food, admitted the 
need for such long-term plannmg, but pointed out 
that an annual Vote would be needed, even with a 
quinquennial programme. He thought the arrange- 
ments for disseminating the results of research are 
working well, and, in reply to questions as to a 
veterinary research council, said that this had been 
considered by the Lord President but was thought to 
offer no advantage at the present time. Eleven of 
the sixteen experimental farms and six out of seven 
horticultural experimental farms have been estab- 
lished. 


British Section of the International Union for the 
Study of Soclal Insects 


A NUMBER of entomologists present in Amsterdam 
at the ninth International Congress of Entomology 
in 1951 felt that an organization should be formed to 
bring together those scientists who were engaged m 
studying the physiology, biology or systematics of 
the social insects. Thus the Union Internationale 
pour l'Étude des Insectes Sociaux was initiated, under 
the presidency of Prof. P.-P. Grassé. The purpose 
of the Union has since been expanded to include 
researches on gregarious insects. A Congress was 
held in Paris in 1952, followed by a highly successful 
one at Würzburg earlier this year ; the next Congress, 
in 1957, will again be held in Paris. The international 
journal Insectes Sociaux, published in Paris, is com- 
pleting its second volume. National Sections have 
been formed in many countries, but until recently 
British workers in this field have been members of 
the French Section; however, & British Section has 
now been formed under the chairmanship of Dr. J. D. 
Carthy. The subscription to the Section 1s 10s. a 
year, which includes membership of the International 
Union, and the Union supplies members with lists 
of current papers on the subject and notes concerning 
the activities of the Union as a whole. The cost of 
Insectes Sociaux is 2,000 francs a year for members 
and 3,000 francs for non-members, The honorary 
secretary of the new Section is Dr. C. G. Butler, of 
the Bee Department, Rothamsted Lodge, Hatching 
Green, Harpenden, Herts, from whom further 
information can be obtained. 


The Breeding of Laboratory Animals 


Iw the past, experiments on animals were usually 
` done in qualitative terms. To-day biological research 
has become quantitative in character, and with this 
approach it is becoming evident that healthy, vigorous 
and uniform stock is essential for controlled experi- 
mental studies and for assaying drugs and other 
therapeutic agents not susceptible to chemical 
standardization. What is needed are standardized 
animals or ones nearly so; Mr. A. L. Bacharach 
suggests that a standardized animal is to the biologist 
what a pure reagent is to the chemist. The way in 
which these animals might be bred was described 
at a symposium organized by the Laboratory Animals 
Bureau on May 9, 1955. The subjects discussed 
included some aspects of animal production for 
routine biological assay; genetical aspects of the 
breeding of laboratory animals; the value of litter- 
mate controls in endocrinological research ; pre-natal 
and post-natal reproductive wastage; and the 
problems of a curator of a small animal breeding 
station at a university. The papers, and some of the 
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ensuing discussion, have now been put together in 
book form and ean be obtained from the Laboratory 
Animals Bureau, Medical Research Council Lab- 
oratories, Holly Holl, Hampstead, London, N.W.3 
(7s. 6d.). 


Linen Research Association : Annual Report 


Iw proposing the adoption of the report of the 
Council of the Lmen Research Association and the 
accounts at the &nnual general meeting of the 
Association on Dezember 16, the chairman, Mr. 
H. B. McCance, seid that the trade subscriptions 
now amount to £32,385 compared with £7,033 in 
1939, and the floor space of the Institute has been 
increased from 33,408 sq. ft. to 45,837 sq. ft. In 
seconding the moticn, Mr. M. Wallace expressed the 
opinion that any fundamental change in the basic 
methods of preparing and spinning flax is unlikely, 
but that the servo-drafting control mechanism is an 
example of how: new control methods can be applied 
to improve an ald process. The director of research, 
Dr. A. J. Turner, in his report, instanced the reduction 
of lick-up on the rollers of preparing frames by 
simultaneous application of a number of auxiliary 
devices, as an example of the real progress being 
made towards the solution of obstinate spinning 
problems. In the Weaving Department attention 
has been concentrazed on the improvement of the 
preparatory processes, while in the Chemistry 
Department much further experience has been 
obtained of synthezic resin finishes and promising 
resulis obtained in applying new synthetic com- 
pounds in waterproofing flax canvasses. After 
stressing the new opportunities for research and the 
importance of mainsaining a scientific staff of high 
calibre, Dr. Turner said that the Institute’s studies 
of the processing af such fibres as acetate rayon; 
nylon, ‘Terylene’ and ‘Orlon’ have already accumu- 
lated a considerable store of knowledge on these 
fibres, individually and in blends; he expressed the 
belief that man-mede fibres could be introduced 
with advantage into the textile economy of Northern 
Ireland and thatthe Jry-spinning industry in Scotland 
would hkewise benefit from these investigations. 


Peaceful Uses af A-omic Energy 


Tue Association of Scientific Workers and the 
Labour Research Department have produced & useful 
pamphlet on the 'Feaceful Uses of Atome Energy" 
(pp. 16; 1955; 
is designed to give she ordinary citizen a clear idea 
of the nature of nuclear science and the nature and 
possibilities of nuclezr power, particularly for Briten, 
meluding the uses of radioactive materials. The 
pamphlet is simpler and much shorter than that of 
the Central Office of Information on ‘Nuclear 
Development” or th» White Paper “A Programme of 
Nuclear Power". Though the pamphlet does less 
than justice to British developments with radio- 
active isotopes, ib can be commended as likely to 
assist the general understanding of potentialities in 
this field. Little is said of the demand its develop- 
ment may make om our resources of materials or 
of scientific man-power. 


Chemistry of Colouring Matters : 
London 
A symposium on ‘Recent Advances in the Chem- 
istry of Colouring Matters” has been arranged by the 
Chemical Society and will be held in. the Royal 
Institution, Albemazle Street, London, W.1, durnng 
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the afternoon and evening of February 2. There will 
be two sessions, under the chairmanship of Dr. R. P. 
Linstead and Sir Alexander Todd, respectively, at 
which papers on the following topics will be read: 
steric effects in azo and indigoid dyes (Wallace R. 
Brode) ; cis-trans isomerism in azo-dyestuffs (R. H. 
Peters and E. Atherton); synthesis of azaporphins 
and related macrocycles (J. A. Elvidge); synthetic 
carotenoids (O. Isler, H. Lindlar, M. Montavon, R. 
Riiegg, G. Saucy and P. Zeller) ; and modern theories 
of colour (M. J. S. Dewar). The papers and subsequent 
discussion will be published later as No. 4 in the 
Society’s series of “Special Publications”. Advance 
proofs of the papers and admission tickets for those 
other than Fellows of the Society can be gbtained 
from the General Secretary of the Society at Burling- 
ton House, London, W.1, to whom all inquiries 
relating to the symposium should be directed. 


University of London: Appointments 


Tue following appointments have been made in 
the University of London: Mr. J. G. Ball, head of 
reactor metallurgy in the Metallurgy Division of the 
Atomic Energy Research Establishment, Harwell, to 
the University chair of physical metallurgy tenable 
at the Imperial College of Science and Technology ; 
Dr. Walter Murgatroyd, principal scientific officer, 
Atomic Energy Research Establishment, Harwell, to 
the University chair of nuclear engineering tenable 
at Queen Mary College ; Prof. H. O. W. Richardson, 
professor of physics in the University of Exeter, to 
the Hildred Carlile chair of physics tenable at Bedford 
College; Dr. L. Fowden, lecturer in botany at 
University College, to the University readership in 
plant chemistry tenable at that College; and Dr. 
C. W. Jones, lecturer in applied mathematics in the 


University of Liverpool, to the University readership 


in applied mathematics tenable at the Imperial 
College of Science and Technology. : 


Oversea Service Diyision, Colonial Office 


Tux following appointments have recently been 
made in the Oversea’ Service Division, Colonial 
Office: D. R. E. Jackson (agricultural officer, 
Eastern Region, Nigeria), senior agricultural officer, 
Eastern Region, Nigeria; A. Johnston (plant 
pathologist, Federation of Malaya), semor plant 
pathologist, Federation of Malaya; N. W. Smyth 
(agricultural officer, Sarawak), agricultural officer, 
Bechuanaland Protectorate; G. A. Southwell (agn- 
cultural officer, British Honduras), agricultural officer, 


.Grenada, Windward Islands; R. M. Steven (senior 


agricultural officer, Sierra Leone), principal agri- 
cultural officer, Sierra Leone; J. W. Bride (assistant 
conservator of forests, Sierra Leone), assistant con- 
servator of'forests, Northern Region, Nigeria; J. L. 
Coldwells (assistant conservator of forests, Gold 
Coast), assistant conservator of forests, Nyasaland ; 
J. E. M. Horne (assistant conservator of forests, 


Federation of Nigeria), principal, Forestry School, ~ 


Federation of Nigeria; J. J. Lawrie (assistant con- 
servator of forests, Somaliland Protectorate), principal 
forestry officer, Somaliland Protectorate; J. S. 
Lightbody (assistant conservator of forests, Nigeria), 
assistant conservator of forests, Kenya; L. A. W. 
Hayward (senior scientific officer, Federation of 
Nigeria), principal scientific officer, West African 
Stored Products Research Unit, Department of 
Marketing and Exports, Federation of Nigeria ; 
D. L. Johns (research officer, East African Tsetse and 
Trypanosomuasis Research and Reclamation Organ- 


NATURE 


January 14, 1956 vo.. 177 


ization), senior scientific officer, East African}Tsetse 
and Trypanosomiasis Research and Reclamation 
Organization; R. Hill, agricultural officer, British 
Solomon Islands Protectorate; I. M. Johnson, 
agricultural officer (soil conservation), Kenya; J. M. 
Bigg and J. R. F. Lushington, assistant conservators 
of forests, Tanganyika; R. F. Mackenzie, assistant 
conservator of forests, Northern Region, Nigeria ; 
W. S. Moffat, geologist, Gold Coast; T. L. Gracey, 
assistant bacteriologist, Medical Department, 
Jamaica; F. Lothe, pathologist, Medical Depart- 
ment, Uganda ; M. W. Service, entomologist, Malaria 
Service, Federation of Nigeria; M. C. Round, field 
zoologist, Veterinary Department, Kenya; J. R. 
Wells, veterinary officer, Uganda; M. J. Cawderry- 
Hope, scientific officer, East African Tsetse and 
Trypanosomiasis Research and Reclamation Organ- 
ization; G. A. H. McClelland, scientific officer, East 
African Veterinary Research Organization. 


Announcements 


Tae Royal Academy of Sciences in Sweden has 
elected the following to foreign membership: Prof. 
T. H. Goodspeed, professor of botany in the Univer- 
sity of California, Berkeley; Dr. Mervin J. Kelly, 
president of the Bell Telephone Laboratories; and 
Sir Geoffrey Taylor, of Cambridge, Yarrow research 
professor of the Royal Society. 


Tur Esso Development Company has made a 
grant (for one year in the first instance) to the 
University College of North Staffordshire to support 
& postgraduate research student in the Department 
of Chemistry. The work will be concerned with 
eationie polymerization, under the direction of 
Dr. P. H. Plesch. i 


THREE new appointments to senior positions have 
recently been made in the United Nations Food 
and' Agriculture Organization: Mr. Joseph L. Orr 
(United States), since 1951 special assistant to the 
Director-General, wil be the Organization’s liaison 
officer at the United Nations Headquarters; Mr. 
Harold L. Vogel (United States) will be the repre- 
sentative of the Director-General in North America ; 
and Mr. Adolfo Alarcén (Mexico) will be the regional 
officer for Mexico, Central America and the Caribbean. 


Tau Medical Research Council is offering a further 
series of fellowships in clinical research, tenable at 
centres in the United Kingdom during the academic 
year 1956-57. The fellowships, which may be 
renewed up to a maximum of three years, are worth 
£950—£1,100 a year, and are open to medical graduates 
with some clinieal experience who wish to prepare 
themselves for a career in clinical research. Appli- 
eation forms, to be returned by March 1, and further 
information can be obtained from the Secretary, 
Medical Research Council, 38 Old Queen Street, 
London, S W.1. 


A SYMPOSIUM on “Perspectives in Marine Biology" 
wil be held in the Scripps Institution of Oceano- 
graphy, La Jolla, of the University of California, 
during March 24-31 under the joint sponsorship of 
the Institution and the United Stetes Office of Naval 
Research. The discussion will be centred on potential 
developments in marine biology rather than on past 
accomplishments, and a large number of scientific 
workers from outside the United States Mave been 
invited to participate. Those wishing to attend 
should write to Prof. A. A. Buzzati-Traverso, Scripps 
Institution of Oceanography, La Jolla, Calif. 
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GENERAL ELECTRIC RESEARCH LABORATORY, SCHENECTADY 
NEW METALS AND CERAMICS BUILDING 


By ROBERT L. FULLMAN - 


Materials and Processes Section, 
AND 


ROBERT M. PARKE 


Materials Application and Evaluation Seczion. 
Research Laboratory, General Electric Company, Schenectady New York 


A NEW Metals and Ceramics Building was 
dedicated late last summer in Schenectady, 
N.Y., as the facilities of the General Electric Research 
Laboratory were enlarged. The new building reflects 
the current widespread interest in research into 
metals and ceramics, and is part of a 15-million 
dollar expansion programme now being undertaken 
at the Laboratory. 

The programme of work to be undertaken m the 
new building includes the following: (1) to ascertain 
and analyse the areas of most critical need for 
materials and processes; (2) to develop new pro- 
cesses for new businesses; (3) to develop new 
materials to improve products; (4) to study existing 
materials and obtain a better understanding of their 
properties and processing ; (5) to operate pilot plants 
and obtain economic data. 

Dr. J. Herbert Hollomon, manager of the Metal- 
lurgy and Ceramics Research Department, has stated 
that the constant growth of the General Electric 
Co.—and the ever-increasing diversity of the Com- 
pany’s needs—have necessitated the expansion of 
the facilities available for such work. ‘In addition," 
he says, “it is now more important than ever that 
the Research Laboratory’s scientific understanding 
should be used for helping to solve any critical prob- 
lems relating to materials and processes that may 
stand in the way of Company progress. The organiza- 
tion of the new Metals and Ceramics Building includes 
the establishment of a group of scientists to seek out 
and solve problems pertaining to materials and 
processes wherever they may appear in the Company. 
Thus, in the new building, amid facilities of both 
laboratory and industry size, the promising findings 
of our outstanding group of metallurgists, ceramists, 
physicists and chemists can be applied to the kind of 
problems now creating a bottleneck at the designer’s 
level." 

One field in which the Metals and Ceramics 
Building is expected to make significant contributions 
18 in studies of the effect of the ‘scale factor’ on the 
properties and processing of materials. Investigation 
of the effect of large increases in the scale of operations 
durmg the transition from laboratory work to pro- 
duction previously has been among the least explored 
fields of metals and ceramics research. Studies in 
this field will include the feasibility and the probable 
cost of factory-size operations. 

The General Electric Metals and Ceramics Building 
18 for this reason one of the few facilities in existence 
which makes avaiable to the research worker pro- 
duction-size equipment unrestricted by the scheduling 
demands of actual production. When the building 
was being planned, the size of the machines was to a 
large extent determined by the quantities of material 
that would have to be produced m order to make 
possible a realistic evaluation from the point of view of 


production. The size of some furnaces, for example, 
was determined. by the smallest quantity of metal 
that would permit she manufacture of at least one 
complete product, sach as a transformer, for evalua- 
tion purposes. The advice of manufacturmg com- 
ponents of the Company was, therefore, sought in 
ascertaining practical limits of equipment capacity 
for pilot-plant prodaction. 

In order to allow the most efficient use of the 
variety of equipment, the building has been con- 
structed for maximum flexibility, using what has 
been referred to as the 'erector set’ principle. In this 
method of construcsion thousands of bolt holes are 
aligned throughout the structuro of the building, 
permitting easy relocation of equipment. Con- 
sequently, as one research project is completed, 
another may be set up with a minimum of time and 
effort. 

The available prccessing equipment includes arc- 
melting furnaces capable of melting highly refractory 
metals under vacuum and in inert atmospheres. 
Furnaces of this type are needed because many 
alloys now under investigation cannot be melted by 
normal commercial techniques. Vacuum are-melted _ 
ingots of 300 Ib. car be produced at the rate of three 
a day, while it is expected that in the future, by a 
continuous process, it will be possible to produce 
ingots weighing fou- thousand pounds or more. An 
industrial-type three-phase arc furnace for the 
preparation of one-ton heats of steel, and induction 
furnaces for melting metals and alloys in vacuum, 
controlled atmospheres or in air are also available. 

Forming equipment includes a hydraulic extrusion 
press of 1,250-ton zapacity, specially designed for 
rapid extrusion of super-alloys; a 2,500-lb. drop- 
hammer; 250-lb. end 2,500-lb. forging hammers ; 
swaging equipment z and a new reversing, two-stand, 
rod-rolling mill. Ths rod mill has been designed for 
high-speed operation, permitting super-alloys to be 
formed to final siz» before they cool significantly 
from the annealing temperature. M 

A Sendzimir colé mill for rollmg metal foils to 
thicknesses less thar. a thousandth of an inch, and a 
Sendzimir planetary hot mill, one of the first, have 
also been installed in the new building. 

Much of the equipment for metal processing will 
also be used for the melting, heatmg and shapmg of 
ceramic materials; but certain ceramic presses, 
furnaces and other equipment have been installed 
in separate arens io avoid contamination of the 
material. 

The research staf have available throughout the 
building compressed air, high- and low-pressure 
steam, city gas, nitrogen, oxygen, standard hydrogen, 
dried hydrogen (— 90? C. dew point), rough vacuum, 
distilled water, coolmg water, and hot and cold tap 
water. 
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THE TEACHING OF CHEMICAL 
PRINCIPLES | - . 


pnr os B (Chemistry) and L (Education) of 
the British Association held & joint discussion on 
September 6 on “The Teaching of Chemical Prmciples 
in School and University". In connexion with this 
discussion an exhibition of teaching models and 
demonstrations was arranged by the - Chemistry 
Departments of the University of Bristol. , 

Opening the discussion, Prof. D. H. Everett 
(Bristol) said that in the past twenty or thirty years 
teachers of chemistry have been faced with new 
problems reminiscent of those raised at the end of 
the past century by the advent of physical chemistry. 
There is, he said, less need now to emphasize the 
principle that the physical basis of chemistry should 
form a framework for the teaching of chemistry ; 
instead, the more important questions are concerned 
with the stage at which modern theoretical ideas— 
quantization of energy and of radiation; wave 
mechanics ; atomic and molecular orbitals ; statist- 
ical mechanics and thermodynamics—should be 
introduced, and with the way m which, the abstrac- 
tions with which they deal can be explained to the 
uninitiated. 

The usual university honours course in chemistry 
has long since ceased to deal with more than a very 
small fraction of the total extent of chemical know- 
ledge. However, specialization at an early stage in 
an honours course, with the object of achieving a 
detailed coverage of a small part of the subject, is 
undesirable in itself and obseures from the student 
the power of the underlying principles to unify the 
subject. It seems more than ever important that 
chemical education should not only provide the 
student with a basic knowledge of the facis of 
chemistry, but should also develop in him an 
intuition which will enable him to appreciate the 
significance of new facts as he meets them. It was 
argued that there should be a place in the university 
curriculum for a course in chemical principles which 
"would acquaint the student with the more important 
features of & wide range of phenomena, and which 
would show how these are linked by fundamental 
theory. (An extended essay on this theme is to be 
found in “The Structure of Physical Chemistry”, by 
Sir Cyril Hinshelwood : the treatment in this book 
is, however, on a more advanced plane than that 
foreseen by Prof. Everett.) Some more highly 
specialized topics would be crowded out of the 
undergraduate into the postgraduate curriculum, but 
this is not a serious disadvantage. The understanding 
derived from a course of this kind is more important 
than an encyclopedic knowledge of chemical facts. 

The physical concepts upon which the principles 
of chemistry are based are nearly all abstract in 
nature. The ability to appreciate abstract thought 
develops slowly, and there are in consequence two 
opposing views concerning the method of intro- 
duction of these ideas. Either they should be deferred 
until the student is more mature, or they may be 
introduced early in the university course so that he 
may have time to understand their value by the end 
of the course. Because of mathematical difficulties, 
it is impossible to give a rigorous discussion, and so 
we must be satisfied with an introductory treatment 
based on models and analogies, which gives a partial 
understanding. All such simplifications are, however, 
half-truths, which if applied incautiously can lead to 
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confusion ; but if the models and analogies are care- 
fully chosen, and presented with the right emphasis, 
the dangers of the ‘simple introduction’ can be 
minimized. Some ideas implanted in an early course 
may have to be rejected later, but the student must 
be prepared to develop his ideas throughout his 
training: this evolutionary process is characteristic of 
the development of science as & whole, and a realiza- 
tion of this fact is important to the student. 

Prof. Everett expressed the opinion that many of 
the fundamental ideas can be explained to students 
at an early stage in their course (Inter. B:Soc. or first- 
year degree course) by means of simple mechanical 
models designed to illustrate macroscopic analogies 
of the molecular situation rather than to represent 
the actual atomic or molecular state of affairs. He 
then demonstrated a series of models illustrating, 
among other things, the quantization of orbits in the 
hydrogen atom; absorption and emission of energy 
in definite quanta ; the development of the periodic 
system of elements in terms of the electronic energy- 
levels; atomic orbitals; molecular orbitals; the 
free-energy relationships in an allotropic change, and 
in the solution of a solid in a liquid. More detailed 
descriptions of these models will be published in tlie 
Advancement of Science. 

Prof. C. A. Coulson (Oxford) read a paper on the 
“Teaching of Quantum Mechanics to Chemists”. He 
said that no greater change in chemical understanding 
has ever taken place in modern times than that 
associated with the advent of quantum mechanics. 
As a result, to-day no chemical education is worth 
considering” which fails to take account of this 
development. Yet quantum theory itself is too wide, 
and too complicated, to present to chemistry students 
at a university. For practical purposes it seems as if 
wave mechanics must bear the effective emphasis. 
This is, by comparison with other forms of quantum 
theory, relatively simple, and makes more use of 
conventional ideas such as probability. i 

Wave mechanics in chemistry is based on two 
concepts : the idea of quantization, and the descrip- 
tion of electron properties. Neither of these is likely 
to be obvious, despite the efforts of the popular Press. 
Hence we seek some simple analogy, or model. These 
analogies and models seem to be of first-rate im- 
portance, since without them there is little or no 
chance that the student will acquire & ‘feel’ for these 
modern interpretations. But they are dangerous, and 
have often led to serious confusion. 

Quantization can be approached via the de Broglie 
relation and the familiar example of standing waves 
m a violin string. Electron properties—for the 
chemist—resolve themselves chiefly into probability 
distributions (or, more simply, the idea’ of a charge- . 
cloud) and spin. In the first of these the most 
important factor to stress is shape. It is unimportant 
in earlier stages to relate these to magnetic properties. 
There seems no simple model or analogy for electron 
spin, and all attempts to provide one seem doomed 
to cause great confusion later. (Physicists may be 
able to understand the vector model of an atom, eto., 
but ıt is doubtful if chemists should be expectedto 
do so.) A simple version of the Pauli exclusion 
principle is easily written down, adequate to deal 
with most ground-states of atoms and molecules, and 
Hund’s rules for incomplete shells, can be stated 
plausibly. ie 

Prof. Coulson expressed the view, that every 
chemist should have some familiarity with wave 
functions, and suggested that the two lowest-energy 


^ 


No. 4498- January 14, 1956 


states of the hydrogen atom could be worked out by 
students—this would give confidence that more com- 
plete treatments for more complex systems would in 
fact yield the correct answer. 

As an example of the dangers in all elementary 
accounts, Prof. Coulson cited the frequent misuse of 
the word ‘resonance’. A critique of this concept 
should be regarded as part of any course on wave 
mechanics, and leads easily and naturally to a dis- 
cussion of the true status of wave mechanics, as & 
most valuable conceptual tocl, which gives insight 
into chemical phenomena, but which is severely 
limited if accurate ab initio calculations are desired. 
No electronic computer will replace a chemical 
laboratory. 

The third main paper was read by Mr. G. I. Brown 
(Eton), who gave as the duty of a science master that 
of understanding the developments in science and 
interpreting and presenting them ın a sumplified form 
to the uninitiated. He considered it important that 
there should be no undue delay in incorporating new 
advances into school teaching. This is no easy task 
for the teacher, and Mr. Brown urged more laison 
between active teachers in universities and schools. 
He welcomed the opportunity for this discussion, 
also, because it provided a chance of emphasizing 
the attractions of a teaching career. The teach- 
ing of chemistry can be made both interesting 
and attractive by the variety of possible ways of 
presenting it, and by the different requirements of 
students. He stressed that the advanced course of 
chemistry at school must never be a narrow one, but 
should give some indication of the importance of all 
the aspects of chemistry. Each teacher must to some 
extent decide on the type of approach to be adopted. 
However, the recent trend towards an undue emphasis 
on the social and economic aspect was deprecated as 
' one which can too easily give the impression that 

chemistry is solely concerned with such things as 
nylon underwear. 

Mr. Brown considered that the basis of the course for 
sixth-form science students should be a theoretical 
one, involving a study of fundamental chemical 
principles. Of these the most useful as a unifying 
"framework is modern valency theory. Chemistry is 
often criticized as a school subject on the grounds 
that it can bo learnt simply by perseverance and 
hard work, and that it involves too little real thinkmg. 
It is true that, below sixth-form level, chemistry 
cannot fail to be largely a matter of routine learning 
of apparently unconnected facts—but young boys 
make no objection to learning the facts, and many 
have little difficulty in doing so. What is difficult, at 
this stage, is to exercise the mind of the student in 
the same way as it is exercised in the learning of, 
say, mathematics or Latin. There comes a time, 
usually while still at school, when a boy begins to 
ask more fundamental questions—and then his mmd 
must be stimulated by something more than a mere 
catalogue. Mr. Brown expressed his belief that 
modern valency theory provides the necessary 
interest, and that despite the criticisms levelled 
against its introduction 1n school-teaching, the 
benefits derived from its use far outweigh the reduc- 
tion in factual knowledge implied by a change in the 
balance of study. 

Mr. Brown was critical of examining bodies who 
continue to set questions requiring for their answer 
the recollection of far too many unimportant facts, 
and pointed out that the quickest and most effective 
way of changing the character of school-teaching is 
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to change examinetion syllabuses and the nature of 
the examination questions. 

The two mam vontributors to the general dis- 
cussion which folowed were Mr. J. ©. Stredder 
(Tonbridge) and M>. A. C. Cavell (Uppingham). Mr. 
Stredder, while not rejecting the mcorporation of 
more recent theorBs in teaching at school, stressed 
the dangers of such a policy. He was particularly 
concerned that an experienced pupil, who is unable 
to eriticize—and perhaps unable to understand—the 
experimental evideace on which modern theories are 
based, must either allow his critical faculty to be 
dulled, or must accept such theories as fairy-tales in 
which he^may one day believe. There is a danger 
that not only facts but also theories will be learned 
parrot-Yashion. Furthermore, the introduction of 
many modern ideae must depend on the pupil having 
a sufficient background in physics; and often this 
cannot be provided adequately at school. Mr. 
Stredder was of th» opinion that, with some excep- 
tions, boys are scercely ready to be introduced to 
subjects such as tre wave nature of the electron, .. 
atomic orbitals, resonance and molecular orbitals 
until they enter a university. 

Mr. Cavell was anxious that developments in 
chemistry teaching in schools should take account of 
the educational as well as the more specialized 
technical aspects. He expressed the view that both 
schools and universities are attemptmg to teach too 
wide a syllabus in science, and that by introducing 
too much deteil, insufficient time is available for 
dealing with basic principles. While agreeing with 
Mr. Brown that modern valency theory helps to 
make sense of chemistry, and encourages thought 
and discussion, Mr. Üavell said that in his experience 
the evidence provided by school certificate scripts 
suggests that either this approach is not being widely 
used, or that candidates are averse to using ıb in 
answering examinasion questions. His agreement 
with Prof. Everett that a rational rather than a 
strictly historical approach is to be preferred, was 
qualified by the view that one of the fundamental 
educational weaknesses of science is that it deals 
more with things taan with people. Consequently,- 
he argued, no oppcrtunity should be lost of intro- 
ducing historical and biographical detal in an 
attempt to humanize the subject. Mr. Cavell also 
appealed for closer 20-operation between teachers in 
school and universisy, especially in connexion with 
the revision of school syllabuses, the -provision of 
courses for science teachers at universities, and on 
detailed techniques of science teaching. 


PROPERTIES AND DISTRIBUTION 
PROBLEMS OF RAW .COTTON 


ONE-DAY ccnference on “Raw Cotton, its 

Properties and. Distribution", arranged by the 
Manchester and Listrict Section of the Textile 
Institute, was, held m Liverpool on November 23 to 
facilitate the participation of raw-cotton merchants . 
in discussmg currerct problems in the growing and 
marketing of raw cotton with the spinning and 
weaving sides of th» cotton industry. It was also 
hoped that the conference would illustrate part of 
the wide field of &ct-vities undertaken by the Textile 
Institute and so encourage the formation of a Liver- 
pool section. Four papers were presented for con- 
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sideration and discussion: genetics, by Prof. 8. C. 
Harland (professor*of botany in the University of 
Manchester); cotton quality and its‘ assessment, by 
E. Lord. (British Cotton Industry Research' Associa- 
_tion) ; spinners’ requirements, by A. Draper (William 
Birtwistle Allied Mills, Ltd., Preston); and supply 
and marketing, by W. B. Hutchinson (Major Cleaver 
and Co., Liverpool). 

Partly through necessity, the cotton industry is 
accustomed to handling variable material, and both 
marketing and industrial processing are organized to 
minimize the effects of quality variations. Prof. 
Harland outlined how large differences between the 
main groups of commercial cottons are mainly 
genetical in character, but environmental factors also 
produce appreciable effects. Variability in th$ many 
characters of the fibres in a given cotton sample 
Starts with marked regional variation over the 
Surface of the seed and is progressively increased by 
additional variation associated with seed to seed, 
boll to boll and plant to plant differences. Samples 
. of the same strain, but different origin, often show 
pronounced locality and seasonal effects. Yield is of 
paramount importance to the grower and so far has 
received the most attention in the breeding pro- 
grammes of various research stations. Nevertheless, 
cotton quality can be improved appreciably by the 
applications of genetical methods, both by reducing 
the variability and increasing the average fibre 
quality. Some past achievements along these lines 
in various countries were reviewed, and Prof. Harland 
also pointed out that as yet we are not able to 
formulate or even envisage the future upper limit 
that it may be possible to reach by cotton breeding. 
A valuable development durmg recent years is the 
increasing use of spinning tests to measure directly 
particular yarn features in preference to the previous 
almost complete dependence on a range of individual 
fibre tests. 

For ‘many years, and still to a large extent, the 
various features of raw cotton have been appraised 
commercially by subjective methods, particularly by 
making assessments based on the visual appreciation 
‘of appearance and on tactile impressions noted 
during manual manipulation of the fibres. A high 
degree of skill in the classification of cotton quality 
may come with long experience; but it remains 
largely a personal matter. Mr. Lord reviewed many 
of the ‘laboratory’ methods which have been 
developed to furnish separate objective evaluations 
of the various characteristics affecting cotton quality 
and commented on their accuracy, ease of use, 
limitations and scope of application. Determination 
of fibre length. may be effected in several ways. In 
some methods;-complete estimation of the several 
aspects of the ‘distribution of fibre length may be 
made by teste largely dependent on the skill of the 
operator. In others, special fibre arrangements may 
be prepared and measured by the use of photo- 
electric scanning devices. The cotton fibre is a 
hollow, flattened and twisted single cell which grows 
out of the epidermis of the seed. Both perimeter and 
„the degree of wall thickening are of industrial im- 
portance; but direct rapid measurement of these 
' features is not generally feasible because of difficulties 
of technique and the high inter-fibre variation. Tests 
based on the determination of the weight per unit 
length and on the microscopical classification of 
swollen fibres have beon developed to furnish indirect 
estimates ‘of fineness and thickening. These methods 
have found’ widespread application, although they 
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are slow in the light of classers’ S equisint. 
Measurement of the air permeability of compresseds 
plugs of cotton fibres affords a rapid and reasonably 
accurate method of assessing specific fibre surface. ` 
The specific surface is determined both by the fibre 
fineness and the cell-wall thickening, and™hence ‘the 
practical interpretation of flow estimates demarids 
egre. Fibre strength is of prime technical importance 
and is most easily measured on bundles of ‘parallel 
fibres. The structure and growth of cotton are such 
that weak places occur at irregular intervals along 
each fibre, and this leads to a marked dependence of 
measured fibre strength on the length of test 
specimen, so that no single set of experimental con- 
ditions affords a means of fully assessing the separate 
strength characteristics. Cotton ‘grade’ was another 
feature briefly reviewed at the conference. The 
‘Shirley’ analyser is a mechanical tester for the 
determination of the trash or foreign content of 
cotton, one quantity largely influencing the classified 
grade. The assessment of particular reflectance 
characteristics of cotton may be made on the auto- 
matic Nickerson—Hunter cotton colorimeter. Observa- 
tions on this instrument correlate well with the visual 
grade classifications of American cotton. Commercial 
applications of the colorimeter are limited by the 
price, but its use in maintaining a regular check on 
the choice and formation of physical standards of 
grade is now established in the United States and 
should prove valuable in avoiding small but pro- 
gressive changes which have occurred in the past 

Mr. Draper commented further on the application 
of fibre and spinning test methods to the choice 
and classification of raw cotton. Most objective 
tests are still too lengthy to permit their being 
applied to all commercial samples. Nevertheless, 
there is a strong need for representative scientific 
data to be available to the grower, merchant and 
spinner in order to encourage the production of 
more suitable material and to detect quickly those 
growths in which deterioration is occurnng. He felt 
that in some instances the side of the industry con- 
cerned with growing might have exploited scientific 
tests to indicate how closely quality can be cut 
without incurring undue complaint instead of- 
exploring more fully the possibilities of developing 
new strains of better general quality or with special- 
ized characteristics for competing or blending with 
man-made fibres. Mr. Draper also outlined in detail 
some of the ways in which practices of merchanting 
raw cotton in Great Britain might -usefully be 
extended in:order to meet more satisfactorily the 
requiremehts:óf-he spinner. 

Mr. Hytchirison surveyed the basic, “principles of 
the organization: "of cotton marketing. `, "The. present 
pattern in-Britain has been gradually “developed to 
fill many varied needs. It must provide à selling 
link between the small grower and[the consumer and 
maintain classification methods to ensure réasonable 
contmuity in quality despite regional and’ seasonal 
fluctuations. Marketing organization on a wide scale 
requires & complex price-structure to cope with 
rapidly changing supply and demand, with inter- 
mittent government interference through monetary 
controls and crop limitations, and with the problems 
arising through price changes during the often 
lengthy period which elapses between harvesting the 
crop and the final production of textile articles. The 
use of scientific tests to determine cotton quality is 
a development of significance which cannot be 


ignored. Merchants must examine- “those methods 


` be 
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&nd place them in proper perspective in the general 

“framework of trading. Stress was laid by Mr. 
Hutchinson on the need for merchants and also 
spinners to"have the fullest information available 
about the, various characteristics of both main 
growths and new varieties. He said that at first it 
would probably be found better to superimpose any 
new tests on the established systems of classifications 
than to set up new systems. Nevertheless, marked 
additional sub-classification would certainly give rise 
to serious marketing difficulties. Sellmg would be 
made more complicated because many test results 
cannot be used as & basis for trading values, choice of 
material'might be more restricted, and prices would 
be increased by higher classification costs, while 
adequate cover against price changes could not be 
arranged to cope with a multiplicity of qualities. 
There might be more scope for the use of scientific 
tests in normal ‘spot’ trading of cotton for immediate 
consumption than in ‘futures’ trading for covering 
price changes. 


SYMPOSIUM ON THIOCTIC ACID 


SYMPOSIUM on the chemistry, biochemistry 

and pharmacology of thioctie acid was held 
durmg November 28 and 29 at the Institute of 
Pharmacology of the University of Naples. There 
were about a hundred participants, including Profs. 
Bovet, Chain, Condorelli and Rossi-Fanelli (Rome), 
Prof. Theorell (Stockholm) and Prof. Vannotti 
(Lausanne), apart from the speakers. 

The symposium was introduced by Prof. D. 
Marotta, director of the Istituto Superiore di Sanita 
(Rome), and the first lecture was given by Prof. M. 
Calvin (California), who discussed the part played by 
thioctic acid in the photosynthetic cycle. Prof. Calvin 
reported the isolation, with the help of ?5S-labelled 
thioctic acid, of the natural active form from 
the plastids of algae. It is probable that, m 
this form, the carboxyl group of thioctic acid is 
bound in an ester linkage to a hydroxyl group of 
glycerol. 

Prof. E. A. Braude (London) followed with an 
account of the synthesis of thioctic acid. He described 
& new method which affords a good overall yield in 
few steps and represents the first application of the 
Prins reaction (addition of formaldehyde to an olefin) 
to the synthesis of a natural product. 

The pharmacology of thioctic acid, "was discussed 
in a lecture by Prof. L. Donatelh,'who stated that 
the lethal dose in rabbits, mice and-other.animals lies 
between 100 and 220 ml. per kgm. waight. A strong 
antitoxic action of thioctic acid was demonstrated 
for acute and chronic poisoning by mercuric chloride, 
arsenite, arsenobenzoles, carbon tetrachloride, aniline 
and isonicotinie acid hydrazide. A remarkable 
diuretic and choleretic effect was also observed in 
the rabbit. 

' - The second day was devoted to the physiopathology 
and therapeutic applications of thioctic acid. Prof. 
P. Larizza (Cagliari) reviewed present knowledge on 
the part played by thioctic acid in biochemical pro- 
cesses and illustrated his experiments on phosphorus 
poisoning and steathogenic (Handler) diets in which 
thioctic acid normalizes the fat content of the liver. 
Prof. F. Rausch (Bad Rothenfelde) reported on the 
applications in human pathology, particularly in the 
awakening action on liver coma patients. This effect 
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was confirmed by Prof. A. Colarusso (Naples), who 
also discussed the iver-protecting action m hepatic 
cirrhosis and variovs forms of hepatitis. He noticed 
a remarkable diurezic effect on some of his patients 
with liver cirrhosis and congestive heart failure. The 
dose used was of the order of 20-50 mgm. per day, 
usually injected intravenously. 

From these lectures and from the lively discussion 
which followed, it was clear that thioetie acid, apart 
from playing an important part in plant metabolism, 
may be a useful therapeutic agent, especially m 
diseases of the liver. A. SEGRE 


WATER RESOURCES OF GREAT 
BRITAIN 


LONG with the news of the reconstitution of the 
Central Advisory Water Committee (Nature, 
October 22) comes the welcome reappearance of 
“The Surface Wate? Year Book of Great Britain"*. ' 
A complete survey of inland water resources involves 
details of rainfall, surface water and ground water. 
The ‘Year Book" -provides information about the 
surface water resources of most drainage areas and 
their rainfalls, and rather more detailed information 


relating to rainfall alone is issued annually n “British 


Rainfall’, published by the Meteorological Office. 
Details of ground water resources are not yet avail- 
able, but active steps are being taken to acquire and 
issue this information. 

The first three “Sarface Water” volumes dealt with 
the periods 1935-3€, 1936-37 and 1937-45, and the 
fourth and present volume with the eight water years 
1945-53. In the fires two volumes the measurements 
reported were collected from various public and: 
private organizations, and the distribution of the . 
records was very ureven. This was improved'in the 
third volume, and ¢ further notable increased cover- 
age occurs in the fourth volume largely as a result of 
the River Boards Act of 1948. 

In the present volume Great Britain is divided - 
into 103 areas, each area corresponding to one or 
more river basins. Within each area there is, first, a 
general description cf the region, the gauging stations ^ 
and the records available. Monthly evaluations of 
the average general rainfall over the drainage area 
for the standard period 1881-1916 are given, and 
then follow tables o2 monthly discharges and run-off, 
together with monshly evaluations of the general. 
rainfall. An indication of extreme discharges 1s also 
given. ita 

Thus the presentation of the dat sg'rfar as the 
monthly flow records are concerned, ólosely follows 
the pattern of the third volume, but the new volume 
does not give daily lischarges for each station or the 
tables of frequencies. The possible inclusion of these 
data and other reevant information is, however, 
under consideration. for the next issue, which it is 
hoped will cover orly one water year. Meanwhile, 
the issue of the fcurth volume is a notable step 
towards the systematic collection and dissemination . 
of the basic data necessary for the formulation of a 
much-needed national water policy in Great Britain. 

W. G. V. BALCHIN gy 

* Ministry of Housing and Local Government: Seottish Office. . 
The Surface Water Year Book of Great Britain, 1946-53. (Hydro- 
metric Statistics for British Rivers, together with related Rainfalls 


for the Eight Years ended 30th September, 1953.) .Pp. xi--107. 
(London: H.M.8.0., 1055) 35s. net. s 
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SCIENCE IN THE UNITED STATES 
DURING 1954 


HE third report of the British Commonwealth 
Scientific Office in Washington, D.C., entitled 
“Notes on Science in U.S.A., 1954"*, covers 1954 
and is not so specifically linked with the United 
States fiscal year as the two previous reports. During 
the period under review, the only legislative activity 
directly affecting science was the passing of the new 
Atomic Energy Act, which permits an inoreased 
release of information on atomic energy to American 
industry and exchanges with other countries. While 
the possibilities of exchanging military-type informa- 
tion are limited, there is wide scope for co-operation 
on the peaceful uses of nuclear énergy. The five-year 
nuclear power programme of the Atomic Energy 
Commission, which was approved in March 1954, 
calls for research and development at a cost of 8:5 
million dollars a year and a total estimated expendi- 
ture of 199 million dollars on five specific projects on 
reactors of the following type: pressurized water ; 
sodium graphite ; boiling water ; homogeneous ; and 
fast breeder. Besides this, the United States Navy 
has expanded its programme of nuclear-powered 
vessels, and the Air Force is developing nuclear- 
powered aircraft. For the Army, a power plant, the 
so-called Army Package Power Reactor, is being 
constructed; this will develop about 2,000 kW. of 
electricity, and the components will be transportable 
by air. The Commission has replaced the previous 
‘study’ agreements with industry by three types of 
participation agreements, and it was estimated that 
perhaps a hundred new participating agreements would 
be signed in 1955 in addition to the twenty study 
agreements by the end of 1954. In the field of particle 
accelerators the Commission has approved the design 
and construction at the Brookhaven National Labor- 
atory -of an ultra-mgh-energy alternating-gradient 
synchrotron for producing beams of protons of 
energies ranging up to 25,000 MeV. The value to 
industry of radioisotopes is now estimated at a 
hundred million dollars a year, and that of the 
ancillary industry of making instruments for the 
detection of radiation is expected to reach thirty-five 
millon dollars a year by 1956. The Commission is 
constructing a new 200,000-dollar plant for pro- 
cessing radioiodine and has made available to industry 
the irradiation facilities of the high-intensity 30,000- 
kW. Materials Testing Reactor at Arco, Idaho, while 
8 90,000 dollar gamma-radiation plant is being con- 
structed at Argonne primarily for use by the Army 
in studying food preservation. A note on nuclear 
developments. in Canada directs attention to the 
valuable fnformation which has been gained in 
restoring thé 30,000 kW. reactor at Chalk River 
(called NRX). The reactor is now operating at 
40,000 kW., and this greater power will reduce the 
time for research experiments and the production of 
isotopes, as well as permit tests on components for 
the new reactor to be made under irradiation more 
nearly comparable with actual conditions of exposure. 
Referring to the President’s Executive Order of 
March 1954, reiterating his support for the National 
Science Foundation, the report points out that the 
Order is important as indicating the Administration’s 
intention that the Foundation shall be the corner- 
stone of the basic research effort of the United States. 


* British Commonwealth Scientific Organization (North America). 
Nes on Solenca in U.S A., 1954. Pp.1v--F39. (London: H.M.S.O., 
1955.) 25. net. 
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Federal expenditure on research and development m 
1954 1s estimated at 2,095 million dollars, or 3:1 per 
cent of the total budget, and roughly half the national 
expenditure on research and development. Of this, 
1,530 million dollars went to the Department of 
Defense, and, including all the work of the Atomic 
Energy Commussion and of the Advisory Committee 
for Aeronautics, the proportion concerned with 
defence was 90 per cent. About 250 million dollars 
was spent on new facilities and equipment. In view 
of the complexities of the relation between the 
National Academy of Sciences and the National 
Research Council and of the slight understanding of 
those outside the United States of the relation of the 
Academy to the Government, the functions of both 
bodies are explained at some length. During 1952-53 
about three-quarters of their income of 6 million . 
dollars came from government contracts and grants. 

Academic research on solid fuels was reduced in 
volume during the year; but in view of the state of 
the coal industry a programme to develop new, and 
maintain existing, markets for coal has been initiated. 
A joint survey of the comparative economics of the 
electric furnace and the open-hearth furnace for the 
produetion of low-carbon steel indicated substantial 
advantages for the electric furnace ; but a complete 
change-over to electric furnaces would require a 12 
per cent increase in the output of electricity and 
25 million tons a year increase in coal consumption. - 
In the new programme on synthetic liquid fuels 
emphasis has been placed on catalyst development, 
while in coal hydrogenation the aim is a one-stage 
high-pressure process giving high yields of gasoline ; 
the chemistry and physics of the processes are 
receiving more fundamental study. Little further 
work on the gasification of coal at atmospheric 
pressure is contemplated, but construction of an 
improved pressure-gasifier at the new research station 
at Morgantown continued ; this may permit a two- 
thirds reduction in the cost of compressing synthesis 
gas before its use in methyl alcohol, ammonia or 
Fischer-Tropsch synthesis. The possibility of trans- 
porting liquid methane in ships containing tanks 
internally insulated by a thick layer of cemented 
balsa wood sections is being examined, and increasing 
attention is being given to atmospheric pollution, on 
which ninety-eight laboratories in the United States 
were working during 1953. In the Detroit (Michigan)- 
Windsor (Ontario) area an International Air Pollution 
Study is in progress ın which an international tevh- 
nical advisory board co-ordinates the activities of 
both United States and Canadian authorities, and co- 
operation has also been secured in attempts to reduce 
smoke emittéd by vessels plying the Detroit River. " 

Interest in ‘solar energy 1s expanding, and at a 
conference ‘at Madison, Wisconsin, in June 1953 
graphical methods were demonstrated for analysing 
the economics of collector design ; the basic mechan- 
ism of photosynthesis was discussed from the poit 
of view of quantum mechanics and thermodynamics, 
and of photolytically induced endothermal chemical 
reactions, while the Bell Telephone Co., Inc., has 
announced & photoelectronie cell consisting of a very 
thin plate of metallic silicon yielding, in full sunlight, 
power at the rate of about 50 watts per sq. yd. The 
mass culture of algae is also recervmg much attention, 
and a feature of a symposium at the Boston meeting 
in December 1953 of the American Association for 
the Advancement of Science was the disclosure that 
much of the present work ‘is with algae- other than 
Ohlorella. à B 
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Although water is an abundant resource in the 
United States, it can no longer be taken for granted, 
and the rapid increase in the use of ground water for 
air conditioning appears to be causing concern; but 
there appear to be insufficient data on water losses 
in all phases of the cycle of water supply and use. 
Active work continues on the desalting of water; but 
nothing yet published suggests that provision of 
irrigation water in quantity by this method is 
approaching economic possibility. In agriculture the 
main development during the year, especially m the 
western States, was the use of liquid fertilizers. 
Several nitrogenous solutions are on the market, and 
other solutions, contammg nitrogen, phosphates and 
potash, are avaiable for use with low-pressure spray- 
mg equipment or for insertion mto irrigation water. 
As regards insecticides the present trend is to con- 
centrate on substances which can be absorbed into 
the plant system and, by their presence in the plant 
cells, prevent attack by insects or infection by 
disease. Growth-regulating substances are being used 
not only for removing unwanted plants but also for 
controlling the rate of development of ornamental 
shrubs, to delay the flowering of fruit trees, and even 
to retard the growth of lawn grass. In animal produc- 
tion, the main developments on the nutrition side 
have been the use of antibiotics to accelerate the 
fattening of cattle, and the evolution of a system by 
which pigs can be weaned at five days old. In 1952, 
about 30 per cent by weight of all antibiotics produced 
in the United States was fed to farm anmals. Further 
developments by industrial interests and by the 
official research centres during 1953 and the first half 
of 1954 may well make 1954 the last ‘experimental’ 
year in regard to the full-scale commercial production 
in the Americas of kenaf, the jute substitute. The 
problem of mechanical harvesting has not been 
solved, however, but chemical rettmg may go far to 
place the industry in a strong position. 

In metals and metal physics, work on the sintermg 
of iron ores has received considerable impetus, and 
many trials have been made with a high proportion 
of sinter in the burden. Attention is bemg given to 
the development of domestic sources of supply of 
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titanium, and a new plant, with an annual output of 
a hundred thousard tons of ilmenite, 1$ under con- ^ 
struction m Florida; it is of the ‘travelling lake’ 
type and uses a kattery of Humphrey spirals on a 
raft which floats in a lake of its own makmg and 
proceeds through tne deposit as ore is taken in at the 
front of the raft and waste material discharged at 
the rear. Several firms have been working on the 
casting of titanrum and titanium alloys, and the 
major difficulty of surface contammation appears to 
have been overcame. The potentialities of the 
Colorado Plateau as a source of uranium were 
emphasized durmg the year, and the release of 
the classified metallurgical work on beryllium has 
permutjed a comprshensive view of the present state 
of beryllium metaLurgy in the United States. Satıs- 
factory methods are now available for the metallo- 
graphic examinaticn of beryllium and its alloys ; but, 
apart from an alummium casting, no beryllium-rich 
alloy is known to te in use, although beryllium might 
find extensive use in reactors if the cost were reduced 
to 25 dollars/lb. cf pure beryllium raw metal. In 
fundamental research, much work is bemg done on 
single-crystal specimens, whereby grain-boundary 
effects and same other variables are elimmated. 
Interest 1s widespread in the development of chemical 
methods for the extraction of metals, in place of 
normal smelting procedures, to which low-grade ores, 
tailings and slags are often not amenable, and con- 
siderable attention has been paid to low-grade 
domestic sources of manganese, as well as to the 
extraction of copper, nickel, cobalt and uranium from 
low-grade ores. In 1953 the sale of synthetic deter- 
gents m the United States exceeded for the first time 
that of soap, and this increasing use is presenting 
problems of sewag» disposal and water supply, par- 
ticularly the growing use of non-ionic materials, 
which now account for 10 per cent of the production. 
There 1s also evidence that detergents may have a 
deleterious effect an the sewage-digesting bacteria. 

Several research groups are considering the possi- 
bilities of mechanical aids to translation, and a 
feature of this report is a brief but excellent biblio- 
graphy of regent srticles and reports. 


DETECTION OF ATMOSPHERIC DUST AND TEMPERATURE 
INVERSIONS BY TWILIGHT SCATTERING 


By Dr. E. K. BIGG 


Division of Radiophysics, Commonwealth Scientific and Industrial Research Organization, Sydney 


Ts detection of meteoritic dust and the tracmg 
of its passage through the atmosphére is impor- 
tant m view of the evidence produced by Bowen: 
that rainfall (when added for many stations or many 
years) 18 correlated with the advent of meteor showers. 
Discontinuities in the scattered sunlight durng 
twilight have been reported by Grandmontagne* and 
de Vaucouleurs?, and the hope of displaying these 
more prominently and perhaps identifymg them with 
regions of dust led to the experiments to be described. 

During twilight, light received from a cone of 1° 
vertical angle was recorded by a photocell with filter 
at the focus of a large lens. The light was interrupted 
250 times per sec. by a rotating slotted disk, and the 
alternating current from the photocell amplified and 
balanced agamst a fixed voltage, the difference 
between the fixed and varying voltages being read at 


10-sec. intervals. Whenever the difference reached 
a certain level, it was reduced to zero “by adjusting 
the gain of the axrphfier. The rate of change of the 
deflexion of this meter was then approximately 
proportional to tke ratio of the rate of change of 
illumination (dI/df) to the illumination (J). 

To emphasize tke contribution of dust particles to 
the scattered light, the large forward scattering of 
particles comparable in size with the wave-length was - 
utilized by locking ın the vertical plane containing 
the sun at an angle of 20° to the horizon. Height 
was defined by the intersection of the grazing ray 
from the sun’s certre with the line of sight, with a 
fixed allowance of 68’ for refraction. "To make the 
shadow as sharp as possible, only. light of red 
and infra-red wave-lengths was accepted by the 
equipment. 
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The present resulis were obtained during October 
l9-November 30, 1954, near Alice Springs (lat. 
23? S.) 1n. Central Australia, a dry, cloudless climate 
being essential for the expermments. There was 
& nearby radio-sonde station from which tempera- 
ture soundings were 
made daily shortly after 30 
noon. A fuller de- 
seription of the observa- 
tions at this and two 
other sites has been 
submitted for publica- 
tion to the Journal of 
Meteorology. 

Scattered light was 
detected for shadow 
heights exceeding 100 
km., but was not re- 
corded because of the 
high proportion of 
secondary scattering. 
Regular features of 
the twilight curve of 
E were a large 
I a s " 
maximum near 15° 20 0 
km., a long constant 0 10 
portion and second 
maxımum near 80 km., 
the relative sızes in 
arbitrary units being 
15-50, 10, 10-13 re- 
spectively. <A typical 
example is shown in 
Fig. 1. 

A specific example 
serves to illustrate the 
nature of the lower max- 
imum. In Fig. 2 as 
shown a temperature 
sounding showing' in- 
versions A-E and the 
following twilight curve 
with maxima  A'-E' 0 
The interpretation of the 90 
similarity is that a max- 
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different dust content—a boundary usually bemg a 
temperature inversion. In cases where the only 
1 af 
I dt 
was also usually single, and the heights of the tropo- 
pause and the peak varied from day to day m a 
similar way. The size of the largest maximum in the 
twilight curve varied greatly and was correlated 
remarkably with surface pressure 60 hr. later. This 
is thought to mean that instability in advance of 
cyclonic conditions led to upward transport of dust 
which accumulated at the tropopause. The possi- 
bility of detection of meteoritic dust by the twilight 
method at this level is therefore slight, because of the 
relatively large quantities of dust of terrestrial origin. 


The long part of += between 25 and 75 km. 


occurs at the boundary of regions of 


inversion was the tropopause, the peak in 


was, on the average, constant but contained some 
short-lived irregularities which had usually dis- 
appeared by the followmg twilight. If these repre- 
sented falling dust layers, the mference is that the 
dust was patchy or soon mixed vertically. 

The maximum in the curve near 80 km., although 
smaller than that at the tropopause, was of great 
interest as it seemed likely to be associated with the 
temperature inversion known to exist there. Cal- 
culations mdicate that molecular scattering alone is 
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unlikely to account for the day-to-day variations 
found at this height, so that they are due, at least 
partly, to scattering from larger particles. The area 
under each curve was therefore integrated between 
90 km. and 40 km. to obtain an arbitrary criterion of 
*dustiness' in the upper atmosphere, and ıt was found 
that some systematic variations existed. These are 
. shown in Fig. 3, and 1t can be seen that, in spite of 
scatter, there seems to be a tendency to maximum 
values at about the time of maximum of moteor 
showers. 

Because the meteor showers of this period have 
relatively broad and ill-defined maxima, they are not 
well suited to test Bowen’s theory of the meteoritic 
influence on rainfall. The maxima shown in Fig. 3, 
though somewhat subjective, provide fairly definite 
dates which can be used to check the 30-day lag 
which Bowen found between the advent of the 
meteoric dust in the atmosphere and the associated 
rainfall peak. A compilation of fifty years rainfall 
from about 250 stations for this period, prepared 
by Bowen (private communication), has maxima 
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on November 27, December 5 and December 29— 
each about thirty days after high values of 
'dustiness'. 

'The average height of the upper maximum in the 
twihght scattering curve, which is believed to be 
associated with the temperature inversion at about 
that height, was foand to be 81-1 km. for the thirty- 
two occasions m this period when it was well defined, 
the extreme variability being +5km. An interesting 
feature of the scitering near 80 km. was the 
formation of a double maximum, which oecurred on 
days near the peals in Fig. 3. 

The experiments described offer a novel method 
for detecting inversions in the troposphere and for 
studying the heigkt and form of the discontinuity 
near 80 km. The observations so far made are 
consistent with Bcwen’s rainfall-meteor dust hypo- 
thesis, but provide ho conclusive evidence to support 
it. [July 28 
! Bowen, E. G., Aust. J. Phys., 8, 400 (1953). 

* Grandmontagne, R., Amn. Phys. (xi), 16, 253 (1941). 
? de Vaucouleurs, G., 0.2 Acad. Ses , Paris, 232, 342 (1951). 


OF THE PHENOLASE COMPLEX 


By Da. H. S. MASON 


Department of Biochemistry, University of Oregon Medical Schcol, Portland, Oregon 


HE phenolase complex, widely distributed 
throughout the phylogenetic scale, consists of 
two enzymic activities, phenol o-hydroxylase (‘éreso- 
lase’, equation 1) and o-diphenol dehydrogenase 
(‘catecholase’, equation 2). These activities have 


(1) 
(2) 


now been investigated for sixty years’, and from the 
results which have been obtained, two interesting 
problems have emerged: What is the chemical basis 
of cresolase activity ? And what is the relationship 
between cresolase and catecholase activity ? In this 
communication I propose to develop a new theory of 
the mechanism of reactions catalysed by the phenol- 
ase complex, a theory which appears to give the 
most plausible solution of these two problems. 

The catalytic activities comprising the phenolase 
complex possess the following characteristics : (a) they 
occur together*3, and have been found associated 
with the same electrophoretic and ultra-centrifugal 
component‘ ; (b) in any preparation of the phenolase 
complex, they are mhibited to the same degree by 
metal-binding reagents, and substrates for one 
activity competitively inhibit the other5-8 ; (c) each 
activity has been found" proportional to copper 
eontentí?-; (d) both activities are lost when copper 
is removed from holoenzymic preparations and 
reconstituted when copper is added to the inactive 
&poenzymie product9?, Furthermore, it has not 
been possible to remove catecholase from cresolase 
activity 7,1012, 

While the two reactions catalysed by the phenolase 
complex are very dissimilar, the corresponding 
enzymes appear to be associated with the same active 
site. Since the catalysis of two types of reaction by 
a single catalytic configuration is a situation rare m 
biochemistry, the possibility of its occurrence deserves 
close scrutiny. Thus, it has -not been possible to 


Monophenol +40, = o-diphenol 
o-Diphenol + $0, = o-quinone +H,0 


Ed 
remove catecholase activity from cresolase, but 
considerable purifization of catecholases themselves 
has been achievec?)?.8. During these purifications 
the cresolase activity is, however, destroyed rather 
than separated, and the ratio of the two activities m 
the phenolase complex can readily be altered by mild 
physical treatment, such as warming or adsorption, 
or even standing at —72° in lyophilized form. In 
addition, the resicual cresolase in high catecholase 
preparations has a characteristic lag or induction 
period toward monophenolie substrates which is 
absent in crude exsracts and is specifically abolished 
by traces of o=liphenolic substrates for cate- 
cholase^$;99, A cuantitative (inverse) relationship 
exists between the concentration of this o-diphenol 
and the length of the induction period. Non- 
specific shortening of the induction period also takes ' 
place in the presence of reducing agents such as 
ascorbic acid and hydroquinone, which are not 
themselves catalytically oxidized by the phenolase 
complex®s44, 


Mechanism of Cresolase Action 


A number of mechanisms have been proposed to 
explain these observations. The reader is referred 
to recent review articles for historical and biblio- 
graphic details concerning them?*%. For the 
present purposes, it is sufficient to recall that these 
hypotheses fall -nto enzymic and non-enzymic 
classes. Accordinz to the latter concept, the quinon- 
oid product of the catecholase reaction (equation 1) 
is an active oxidant in the cresolase reaction, in the 
sense shown by equation 3: . 


Monophenol +o-quinone+H,O = 2 o-diphenol (3) 


Molecular oxygen. is thus consumed ‘only to form’ 
o-quinone, and the oxygen of the freshly introduced 
hydroxyl group must arise from solvent water. In 
order to test this theory and to learn more of the 
mechanism of cresolase action, we have recently 
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conducted the hydroxylation (of 3,4-dimethylphenol) 
in environments of oxygen-18 and water, and oxygen 
and heavy water (H,*O), and have determined the 
heavy-oxygen content of the 4,5-dimethyleatechol 
which was formed in each ease!*, The results are 
given in Table 1. Clearly, the oxygen of the newly 
introduced hydroxyl group arises from molecular 
oxygen. None comes from solvent water, nor is 
there any apparent exchange of solvent oxygen with 
molecular oxygen during the process. It is therefore 
certain that the mechanism described by equation 3 
cannot operate during cresolase action. This is quite 
consistent with a number of other observations which 
make a non-enzymic basis for cresolase activity 
unlikely, such as the ortho-position and ,optical 
specificities of  oresolase!*5;4, the inability of 
quinones generated by other enzymes to hydroxylate 
monophenols!5;", the high level of cresolase activity 
possible m the presence of strong reducing agents‘, 
and the changing ratios of cresolase to catecholase 
activity during purification‘. 

Table 1. UPTAKE OF OXYGEN-18 FROM OXYGXN-18 AND FROM H,O 


DURING THE ENZYMIO HYDROXYLATION OF 8,4-DIMETHYLPHENOL IN 
THE PRESENCE OF MUSHROOM PHENOLASE 


Experiment Per cent of theoretically possible 
uptake of oxygen-18 

1. at + H,O 88 88, 95 

2. O, + H,*0 0, 6 


Since, therefore, cresolase activity 1s an enzymic 
rather than a non-enzymie process, molecular oxygen 
- must combine at some stage with enzyme or enzyme- 
substrate complex. There is a growing consensus of 
opinion '5,15,17-19, to which I subscribe, that the o-di- 
phenol-sensitive induction period of cresolase, the 
changing ratios of activities and the dependence of 
both activities upon a copper-containing protem can 
best be explained in terms of a single enzyme possess- 
ing two characteristic activities. In the form proposed 
by Dawson and his co-workers‘, this hypothesis 
provides that, during the oxidation of an o-diphenol 
by the phenolase complex, a portion of the enzyme 
becomes momentarily activated or primed, so that 
it can bring about the hydroxylation of mono- 
phenols. It is for this reason that the enzyme is 
cresolase-active when simultaneously oxidizing o-di- 
phenojls5,3521-2:, The changing ratios of cresolase to 
catecholase activity during purification of the 
phenolase complex are ascribed to fragmentation of 
the phenolase complex, and to loss of copper-free 
portions of the enzyme which must in some way be 
important to cresolase activity. The molecular sizes 
of different preparations are thus different, but the 
number of copper atoms per molecule (four) presum- 
ably remains constant. Since copper forms only a 
portion of the cresolase-active centre according to 
this concept, only the catecholase activity should be 
proportional to the copper content of high cate- 
cholase preparations, and this is indeed the case. 
However, the terms ‘priming’, ‘activation’, and 
‘fragmentation’ are vague and their physico-chemical 
basis is ambiguous; considering that it has not been 
possible to obtain cresolase preparations sufficiently 
homogeneous. 

On the other hand, evidence concerning the 
number and valence of the copper atoms at the 
catalytic sites of the phenolese complex together with 
‘the results of the oxygen tracer study make it pos- 
sible to offer a more plausible explanation of the 
mechanism of catecholase and cresolase reactions 
catalysed by the same copper protein (phenolase). 
Thus, in the presence of one molecule of o-diphenol, 
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two cupric atoms 1n phenolase are reduced to cuprous 
atoms’. Since hydroxylation by phenolase cannot 
take place in the absence of o-diphenols!:5?1-M or 
other reducing agents®:14,20, cresolase activity has its 
initial basis in reduced phenolase, that is, cuprous 
enzyme. o-Diphenols act as the heat-stable sub- 
stances which Keilin and Mann’ have suggested as a 
requirement for cresolase activity, and thus have a 
dual function as specific cresolase activators and as 
Furthermore, one molecule 
of carbon monoxide is bound per two atoms of 
euprous phenolase copper®. It is therefore likely 
that the catalytie configuration involved in cresolase 
activity consists in two neighbouring cuprous atoms 
attached to protein, and that one molecule of oxygen 
may combine with this structure, which accordingly 
bears a strong analogy to that of hzmocyanin*.?5,5, 
Differences in the mode of attachment of copper to 
protein which lead to æ different distribution of 
electrons around the oxygenated complex may account 
for the reversible coupling of molecular oxygen by 
hemocyanin on one hand, and hydroxylation of the 
benzene ring by phenolase on the other. On these 
grounds, the mechanism of cresolase action may be 
expressed by equations 4, 5 and 6. One atom of 
oxygen is consumed by the hydroxylation reaction 
durmg this sequence. The second atom is reduced 
to water, @ process which requires two electrons. Two 
euprous atoms supply them, and at the end of the 
hydroxylative phase (equation 5) this pair must then 
be in the cupric or inactive state, and require reactiva- 
tion by the oxidation of o-diphenol, as depicted in 
equation 7. It also seems probable that steps 5, 6, 
and 7 occur in one stage, as shown in equation 8, 
the phenolic substrate displacing a water of hydration 
at the copper to form an activated ternary complex, 
which dissociates directly to o-quinone. 


Protein —Cut, +0, = protein—Cu,—O, (4) 


Protein —Cu, — O,+monophenol + 2H+ = Protein — 
Cutt, + o-diphenol + H,O (8) 


Protein —Cut+, — +2e- = protein—Cut, (6) 


Protein —Cut+, +0-diphenol = protein — Cut, + 
o-quinone + 2H+ (7) 
Protein —Cu, —O,-+monophenol}= protein —Cut, 


+o-quinone+H,0 (8) 


This hypothesis explains the close association of 
catecholase with cresolase activity, and also provides 
a basis for the facile loss of cresolase activity during 
purification. The power of the oxygen complex, 
which we postulate as the cresolase-active site, to 
act as a locus of hydroxylation must depend upon 
the orientation of the electrons around the complex, 
and this in turn must depend upon the positions of 
the copper atoms relative to one another, Since the 
relevant valence states and bond angles are unknown, 
little can be said about this structure beyond the 
possibility that ıt may take one of the forms illustrated 
in Fig. 1, in which the positions of the copper atoms 
in the complex have been estimated from the structure 
of hydrogen peroxide?*, Of the three configurations 
shown, one cis (A), one trans (B), and one containing 
a co-ordinated oxygen atom (C), the last is preferred 
for its asymmetry, which suggests a straightforward 
hydroxylation mechanism mvolving interaction of the 
oxygen atom with pi-electrons of the benzene ring. 
A change in the relative positions of, and the distance 
between, these two atoms of copper (3, 4, or 5 A.) 
must result not only in a change of oxygen-binding 
power but also of hydroxylating power, which will 
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Fig. 1. Scale drawings depicting possible configurations of the 
cresolase-active copper-oxygen complex. The large circles 
represent copper atoms, the small circles, oxygen 


therefore be sensitive to any small twist or spread 
of the protein backbone or amino-acid side-chains 
involved in the attachment of copper. 

We designate this fixed, cresolase-active configura- 
tion ‘closed phenolase’. Active enzymic sites which 
have been altered in respect to the positions of the 
copper atoms as a result of erther physical or chemical 
influences we designate ‘open phenolase’. The struc- 
tural configuration of such a site may still exhibit 
- much of its specificity towards substrate phenols, but 
may contain only one atom of copper either as a 
result of separation or loss of a mobile or loosely 
bound member of the pair. Since copper atoms 
attached to non-specific protein display pseudo- 
catecholase activity?»**, there is no a priori reason 
for believing that the open configuration should have 
less catecholase activity than the closed structure. 
The ease with which the closed configuration is 
transformed into the open during purification may 
vary with the protem and its associated copper 
bonds, which are apparently of low stability in 
mushroom phenolase, of intermediate stability in 
potato phenolase, and are stable or protected in 
highly organized macrostructures such as mammalian 
melanin granules. The stability of cresolase activity 
must therefore bear a relationship to the characteris- 
tics of the aggregate upon which it occurs. Because 
of this sensitivity toward environmental changes, 
cresolase activity has resisted purification, and high- 
cresolase preparations resemble original extracts and 
differ from high-catecholase preparations in respect 
to solubility, copper content, behaviour towards 
adsorbents, and isoelectric pH, as well as in enzymic 
character. 


Structure and Function 


Elsewhere, oxygen transfer and electron transport 
by the phenolase complex have been related to the 
formation of the o-diphenolic precursors of the 
flavonoids, lignins, cuticulation diphenols of arthro- 
pods, ete.9*. Although students of plant respiration 
have tended to lay emphasis on the catecholase 
aspect of the function of the phenolase complex, it 
follows from the present hypothesis that preparations 
of the high-catecholase type may be artificial m the 
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sense that they bear a catalytic configuration which 
is produced m the process of isolation of the enzyme 
and which differs Xom that of the enzyme present 
within the cell. The high-cresolase (closed) form 1s 
the more nearly ratural state of the enzyme. In 
this state a prevailng oxidation potential sufficiently 
high to keep the enzyme in the cupric form will 
prevent hydraxyletion even in the presence . of 
appropriate substrete and oxygen, but this inhibited 
phenolase complex: may be activated by reduction. 


` Thus, closed phenolase may occur in vivo as a reduced 


enzyme active towards both mono- and di-phenols, 
or as an oxidized farm mert but activatable towards 
monophenols althongh already active towards o-di- 
phenols. The open phenolase which is produced as 
a resul€ of processes of purification 1s active towards 
o-diphenols bus relatively mactive towards mono- 
phenols, which may act as substrate only owing to 
the residual closed form present in the. enzyme 
preparation. 

Finally, it is interesting to observe that the two 
series of metalloproteins involving hem on one hand 
and copper on the other have striking similarities in 
ther range of function. Each series contams an 
oxygen carrier cependent upon reduced metal 
(hemoglobin and nemocyanm), an electron carrier 
(cytochrome end catecholase), and an oxidizing 
enzyme (peroxidase and cresolase) 


I wish to thank Sir Alexander Todd for the hos- 
pitality of his Department while this paper was. 
being written. Tae United States Public Health 
Service and the American Cancer Society have 
supported this work. : 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
~ for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Measurements of Natural Freezing Nuclei 
at High Altitudes 


A NUMBER of determinations of freezing nuclei has 
been made in aircraft. These form part of a pro- 
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gramme of investigation into (a) the distribution and ` 


properties of freezing nuclei at high altitudes (where 
they are thought to play & part in the formation of 
ram by the Bergeron process) and (b) the question 
of whether the rainfall singularities reported by 
Bowen?, and attributed by him to the arrival in 
the lower atmosphere of meteoritic dust, are accom- 
panied by corresponding fluctuations in the concen- 
tration of freezing nuclei. Daily measurements were 
made near Sydney, Australia, during January 1954 
and January 1955, and near Tucson, Arizona, United 
States, in January 1955. In addition, in January 
1955 measurements using a somewhat similar method 
were carried out on a mountain top in the Hawauan 
Islands. The results to date are summarized below. 
The month of January was chosen because the meteor 
dust — rainfall hypothesis was based on statistics for 
that month. 


The airborne measurements at Sydney and Tucson 


were carried out as described by Smith and Heffer- 
nan*, using cold chambers of 100-litres capacity. 
These were filled with air from outside the aircraft 
and cooled at 4 deg. C. per mm., water vapour being 
added to form a fog. The concentration of ice crystals 
was observed at various temperatures, the threshold 
of detection being 0-1 crystal per litre. Samples 
were taken at various altitudes, but in this com- 
munication only results at altitudes exceeding 3,000 
metres are given. On some days, two readings at the 
same altitude were made, and the mean is given. 
Fig. 1 shows the daily variation m the warmest 
temperature at which one ice crystal per litre was 
observed, the three curves representing Sydney 1954 
(full), Sydney 1955 (dashed) and Tucson 1955 (dotted). 
It can be seen that in both years this temperature 
varied markedly at Sydney, but much less at Tucson. 
The consistency of several readings on the same day 
is such that, while the temperature variation recorded 
at Tucson may not be significant, that recorded at 
Sydney ıs. If similar variations occur in the tem- 
perature of formation of ice crystals in natural super- 
. cooled clouds, then sub- 
stantial differences in cloud 
behaviour should -be ob- 
served on the correspond- 
mg days near Sydney but 
not near Tucson. The 
range of values recorded, 
from —16°C. to —33? C., 
appears to be consistent 
with the temperatures at 
which cumulus clouds are 
observed to glaciate. 
Measurements in the 
Hawaiian Islands were 
taken at the top of the ex- 
` tinct voleano Haleakala on 
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Readings were taken at night in order to reduce the 
chance of sampling aerosols of local origin. A cloud 
chamber was used of a different design from those in 
the aircraft, and the measurements are not directly 
comparable. Its capacity was 50 litres. However, 
on certain days, namely, January 10, 23 and 29, the 
number of ice crystals observed at temperatures 
greater than — 25°C. was far larger than was the 
case on other days in January. These days are 
indicated on Fig. 1 by the letter H, all times being 
given as G.M.T. 

Cwilong? has reported independent determinations 
of freezing nucleus in Panama using a small expansion 
chamber. Increases in the temperature at which 
effective. nuclei were observed occurred on January 
13, 18 and 31. These dates are indicated on Fig. 1 
by the letter P. The dates on which fifty years total 


` rainfall is abnormally high in Sydney are given by 


Bowen! as January 12-13, 22-23 and 31. These are 
indicated on Fig. 1 by the letter R. 

If the rainfall singularities are associated with 
increases m concentration of freezing nuclei of cosmic 
origin, ib mught be expected that these various 
determinations of such nuclei would exhibit peaks 
at about the same time, and that the peaks would 
recur from year to year. It is therefore of interest 
to examine Fig. 1 from this point of view. 

It can be seen that the two years measurements 
in Sydney do not agree well in the early part of 
January ; but in the latter part of the month there 
are several features in common. The first rainfall 
peak, on January 12-13, coincides with peaks in the 
Sydney 1954 and 1955 curves, and with a peak at 
Panama. There is also & peak in Sydney (1954) on 
January 14. The second ramfall peak on January 
22-23 again coincides with peaks in the Sydney 
1954 and 1955 curves, and with a peak at Haleakala. 
The third rainfall peak, on January 31, coincides with 
a peak m Sydney (1954) and Panama, but peaks in 
Sydney (1955) and Haleakala occur two days before. 
The Panama peak of January 18 appears to be 
isolated. 

It is not yot known what degree of consistency is 
to be expected from year to year and from place to 
place.; and the present measurements, although not 
sufficient to confirm the theory, do show certain 
comeidences between rainfall singularities and peaks 
in the concentration of freezing nuclei at different 
geographical locations and at different times. It 18 
hoped that the measurements can be continued in 
later years and in more places in order to help clarify 
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Fig.1 Freezing nucleus measurements, Temperature at which one ice crystal per litre was observed ` 
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the question of whether there is a relationship between 
the concentration of freezing nuclei, meteor dust and 
the weather. 
E. J. SMITH 
A. R. KASSANDER* 
S. Twomey 
Division of Radiophysics, 
Commonwealth Scientific and 
Industrial Research Organization, 
Sydney, Australia. Aug. 31. 
* Institute of Atmospheric Physics, University of Arizona, Tucson, 
Arizona, . 
1 Bowen, E. G., Aust. J Phys., 6, 490 (1953). , 
? Smith, E. J., and Heffernan, K. J., Quart. J. Roy. Met Soc., 80, 
182 (1944). - 
> Owilong. B. M., Nature, 176, 129 (1955). 


Electrolytic Desalting with lon-Exchange 
Membranes 


SEPARATION of amino-acids and other substances 
by paper chromatography must often be preceded by 
the removal of inorganic salts. The common methods? 
require careful supervision, and under optimal con- 


ditions a loss of 10-20 per cent of many amino-acids , 


may occur with 50 per cent loss of arginme by con- 
version to ornithine?. A simplified form of desalter, 


employing ion-exchange membranes, as suggested by. 


Astrup and Stage’, has been used in this Department 
for the routine preparation of plasma, urme and 
cerebrospinal fluid for paper chromatography. The 
apparatus consists of a small ‘Perspex’ container 
separated into three compartments by ion-exchange 
membranes (Fig. 1). The solution to be desalted 
in the centre compartment (3 ml.) is separated from 
the anode by an anion exchange membrane (‘Perma- 
plex’ A.10) and from the cathode by a cation mem- 
brane (‘Permaplex’ C.10, both obtainable from 
Permutit, Ltd., London, W.4). The anode and 
cathode chambers are filled with 0:2.N sodium 
hydroxide and sulphuric acid respectively. 

When a current 1s passed, the anion exchange 
membrane allows anions to move out of the centre 
compartment while preventing the ingress of cations, 


Platinum electrode (negative) Air Platinum electrode (positive) 





5 

0:2 N 

sodium 
hydroxıde 

Cation Specimen Anion 
membrane compart- membrane 
e ment . 

Fig. 1. Apparatus for electrolytic desalting with ion-exchange 


membranes 
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Table 1. RECOVERIES O7 ELECTROLYTES AND AMINO-NITROGEN FROM 
VARIOUS SOLUTIONS ALTER DESALTING FOR 6 AND 10 MINUTES 


























Concentrations i 
Sodium Chloride | Amino nitro- 
Solution Initia (m.eq / (m.eq./ gen (mgm. 
pH litre litre) per cent) 
6 
(min.) (min.) (min ) 
A, Salts + 
Glycine 
Alanine 
Phenyl- 7:2 126 55 37 | 100 52 29 5653458 
alanine 
Yaline 
B. Salts + 
Glycine 
Alanine 
Glutamic 73 124 56 22 | 103 49 31 605846 
aqd 
Arginine 
C. Salts + 
Glutamic 
acid 72 127 49 80 | 100 50 27 0:2 4:2 4:3 
Aspartic 
acid Aud 125 63 28 | 100 45 30 6249 44 
D. Salts + 
Arginine 7:8 130 65 25 | 105 47 33 634440 
Lysine 88 130 60 20 | 105 53 30 6353 50 
Serum ultra- 
filtrate 71 139 40 19 — 1099070 








and the cation membrane permits the passage of 


cations, but retains-anions. The net result is a loss of 


electrolyte from the centre compartment with an 
increase in the salt concentration in the outer com- 
partments. The rurrent is supplied by a 6-V. 
accumulator, and a variable resistance (0-500 ohms) 
regulates the imtia_ current to 50 m.amp. 

Some loss of amino-acid is mevitable, and depends 
upon the dissociation of the various acids and also 
on the relative mobility of their ions. The rates of 
loss of the principal electrolytes of serum and of 
amino-acids were measured under standard conditions. 
A double-strength solution of plasma electrolytes was 
mixed with equal volumes of 0-01 M solutions of 
amino-acids, and desalted for 6 and 10 min.; the 
analytical results are shown in Table 1. The loss of 
neutral amino-acids was slight with an initial pH of 
7-2 in the desalted solution. The greater losses of 
acidic and basic amino-acids could be reduced by. 
bringing the initial pH nearer the zscelectric point 
of the ammo-acids concerned.  Desalting of serum 
ultrafiltrates and casein hydrolysate solutions gave 
similar results. 

A steep fall ın eu-rent occurred after 6 mm., when 
the salt concentration fell to about 30 per cent of 
its initial value; this level permits satisfactory 
separation on paper of amino-acids in serum, cerebro- 
spinal fluid and corcentrated urine samples. A fall 
in the pH of the solution during desalting occurs 
which increases the loss of basic amino-acids. This 
can be largely overcome by the addition of 0-1N 
potassium carbonate to adjust the mitial pH of the 
solution to 8-0. Jor routine chromatography of 
biological materal “or diagnostic purposes, neutral. 
ization of the sampies is all that is necessary, since 
25 per cent differences in concentration are the least 
that can be detected on paper. 

J. D. BLAINEY 
à H. J.. YARDLEY 
Department of Experimental Pathology, 
University of Birmingham. Sept. 7. 
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Destruction of Thyroxine by Electrolytic 
Desalting 


“Im is well known that artefacts and serious 
distortion can be caused during paper chromato- 
graphy if acids are present in the solution being 
chromatographed, and that they can be eliminated 
by initial electrolytic desalting. In a recent com- 
munication’, Acland confirmed that trichloracetic 
acid can be “largely” removed by desalting the solu- 
tion electrolytically ; as an example, he showed that 
the , chromatographic picture from a mixture of 
thyroxine and trichloracetic acid was very distorted, 
whereas that from a mixture of thyroxine and 
‘desalted’ trichloracetic acid was relatively un- 
distorted. . 

It might therefore be supposed that electrolytic 
desalting of thyroxine extracts contaming trichlor- 
acetic acid would improve their chromatographic 
investigation. We wish to point out that this is not 
the case, as the electrolytic desalting of thyroxine 
solutions leads to rapid reductive deiodination. After 
10 mgm. of thyroxine, dissolved in 1 ml. of aqueous 
methanol containing trichloracetic acid or any othor 
acid, had been subjected to electrolytic desalting at 
500—250 m.amp. for 10 min., paper chromatography 
showed only thyronine to be present (ninhydrin 
reagent), „with no detectable organically bound 
iodine (ceric, sulphate — arsenite reagent, which would 
have shown as little as 1 per cent remaining?). 
Desalting for shorter periods (1 min.) gave inter- 
mediate products identified as various iodo-thyron- 
ines. When an aqueous solution of trichloracetie acid 
(1 ml. containing 10 mgm.) was desalted at 500— 
100 m.amp. for 7 min. its pH rose to 5-5, indicating 
virtually complete removal of the acid. 


Further work on the stepwise dehalogenation of ' 


polyhalogen derivatives of tyrosine and thyronine 
wil be reported elsewhere’. 

‘ J. B. JEPSON. 
I. Suerre 


Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical School, 
London, W.1. 
Nov. 1 
1 Acland, J. D., Nature, 176, 694 (1955). 
| ne gungen, N. F., and Wilkinson, J. H., Biochem. J., 


3 Smith, I, Stevens, B. J., 


and Jepson, J. B., Proc. Biochem. Soc., 
November meeting, Biochem. 


J. (in the press). 


Use of Gas ~ Liquid Partition 
Chromatography as a Preparative 
Method 


THe sharp separations obtamable by gas-liquid 
partition ehomatography! would make it a useful 
alternative to distillation as a method for the purifica- 
tion of volatile compounds if the quality of the 
separations could be maintained on large columns. 
Evans and Tatlow* have described a column, 16 ft. 
long by 3 om. internal diameter, which is suitable 
for the separation of 2-8 gm. of fluorocarbons. It is 
not yet clear, however, how much further the increase 
in size can be carried; but m any event, as so far 
developed, chromatography remains a batch process. 
Hence another lme of approach to the problem of 
processing large amounts of material would be the 
automatic repetition of the cycle of batch operations, 
that is, injection of the charge and isolation of the 
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pure material as it emerges from the column. This 
approach would be applicable whatever size columns 
are finally adopted. 

Under fixed column conditions, each substance y- 
emerges at a constant time after mjection, and this^ ` 
suggested that a clock might be used for controlling 
the cyclic process. We have constructed such a clock 
and used it successfully in the separation of C, hydro- 
carbon gases. In itself, the chromatographic appar- 
atus is similar to those previously described, except 
that the column is somewhat larger (1 m. long by 
15 mm. internal diameter) and two solenoid-operated 
valves are incorporated in the flow line. The gaseous 
sample is admitted to the column through one valve 
and the outlet gas can be deflected, from one to 
another of two collecting traps by means of the 
other valve, which 1s located immediately after the 
detector*. The clock comprises a ‘Londex’ PRIS 
timer and & 50-position uniselector arranged to give 
a cycle of variable length divided into fifty equal 
intervals. At the beginning of each cycle, the inlet 
valve opens and a charge of the hydrocarbon gas 1s 
admitted to the column inlet, the amount depending 
on the pressure and the length of time the valve is 
open. The recorder trace for the detector is observed, 
and those positions of the uniselector corresponding 
to the peak required are wired together to operate 
the outlet valve and divert the flow of gas; in this 
way the wanted material is separated from the 
remainder. At a given column temperature the times 
of emergence of the component peaks can be varied 
by altermg the rate of flow of the carrier gas which, 
together with the length of cycle, is arranged so that 
all the remainmg components are eluted from the 
column before the next appearance of the peak 
required. So far, we have used cycles of 15-20 min. 
duration, (nitrogen) carrier-gas rates of about 30 1./hr. 
and a charge of somewhat less than 1 gm. (giving a 
daily throughput of between 70 and 80 gm.). Low- 
boiling materials prove difficult to remove from the 
earrier-gas stream, and it has been found most satis- 
factory to fill the collecting traps with activated 
alumina gel. In use they are immersed in a Dewar 
vessel containing solid carbon dioxide, and the gas 
can easily be recovered on warming. 

The success of the method depends upon the pattern 
produced on the recorder remaining in phase with the 
clogk. Such constancy in the times of emergence of 
the components of a mixture has been achieved in 
the trials so far carried out by attention to three 
factors: the temperature of the column (which was 
packed on ice), the rate of flow of the carrier gas, and 
its presaturation with the solvent used. In these 
conditions successful runs, lasting several days, have 
resulted m the expected separation and no adjust- 
ments to the clock have been required. 

"The work described has been carried out as part 
of the programme of the Chemical Research Labora- 
tory, by permission of the Director of which this 
communication 18 published. 


D. AMBROSE 
R. R. COLLERSON 


Chemical Research Laboratory, 
Teddington, Middlesex. 
Oct. 28. 
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Determination of Chromium, Vanadium 
and Tungsten by Activation Analysis 
using Low-Level Neutron Sources 


A RADIOCHEMICAL method for the determination 
of chromium, vanadium and tungsten by means of 
radioactive silver was suggested by J. Govaerts. 
Insoluble silver salts can be prepared by means of 
these elements. Using a solution of radioactive silver 
nitrate, a standard curve is obtained indicating the 
activity of the precipitate as a function of the quantity 
of metal present. The purpose of the present work 
was to use the same silver salts in order to determine 
the amount of element present by means of thermal 
neutron activation of silver (T, = 22 sec. and 
2-3 min.), which quantity is proportional to that of 
the unknown element. 

Preliminary investigations indicated that chromium 
and tungsten are not activated by a thermal neutron 
source of 270 mgm. radium-beryllium when exposed 
during 10 min. -Under the same conditions, vanadium 
is fairly well activated (7, = 4-5 min.) and this 
activity adds to that of silver. Up to 25 mgm./em.*, 
no corrections for self-absorption are required for 
either of the three insoluble silver salts. 

By means of a neutral solution of silver nitrate, 
chromium is precipitated as silver chromate*, van- 
adium as silver vanadate? and tungsten as silver 
tungstate’. A Geiger-Müller tube with thin mica 
window is used for the measurements of radioactivity. 
The compounds. are collected in a uniform and 
reproducible manner. One of the techniques used 1s 
similar to that described by R. H. Hendricks ef aij. 
for mounting barium-14 carbonate on a flat circular 
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disk of aluminium by gravity settling, except that 
we have used ‘Plexiglas’ plates, which are not 
activated by neutrms. A demountable centrifuge: 
tube ean also be used®, With certain precautions 
the precipitate can be collected quantitatively. 
Using different amounts of silver salts, standard 
curves are obtained indicating the activity of the 
precipitate as a fimesion of the quantity of the metal 
present (Fig. 1). The procedure to determine an 
unknown concentration is to collect the precipitate 
on & fritted-glass filter; the precipitate is dried and 
weighed. The total precipitate, or a known aliquot 
part, is then callecced on a ‘Plexiglas’ plate and 
activated ; the same geometrical conditions are used 
for all radioactivity measurements. The amount of 
the element present on the plate is read on the 
standard curve. 

The method described is very quick, sensitive and 
well suited to routine use. 

I wish to thank Prof. G. Gueben for the oppor- 
tunity of working in she Institute of Nuclear Studies, 


Liège, and Prof. J. Sovaerts for his mterest. 


M. HuaniNGA* 
Institute of Nucleer Studies, 
University of Liège. 
Sept. 6. 

* On leave from the San Marcos University of Lima. 
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Infra-Red Absorption Spectra 
and Prctein-Sugar Interactions 


BronoGiCAL materBls consisting largely of protein 
and carbohydrate give rise to infra-red absorption 
spectra which show zhe main characteristic absorp- 
tion bands of the protein and carbohydrate structures. 
A more detailed study of the spectre of such bio- 
logical materials reveals a number of important 
differences from the spectra expected by the direct 
addition of the typ:cal protein and carbohydrate 
spectra, and these drferences confirm the suggested 
interaction of the pro-ein with the carbohydrate. 

The infra-red spectra of most sugars show a series 
of sharp absorption bands in the 1,060 em.-* region}, 
similar to those shovm in spectrum A (Fig. 1). In 
biological materials containing sugar these sharp 
bands are replaced by bands of much broader 
structure, similar to those shown in spectrum B. 
Such broad bands can be observed in the published 
infra-red spectra of bacteria? and tissues’, and also 
in unpublished spectra obtained from dried milk 
and freeze-dried bovine uterine cervical secrotions. 

This protein-sugar -nteraction and its effects upon 
the infra-red spectra. can be demonstrated by the 
spectra of casein and lectose shown in Fig. 1. Spectrum 
A was obtained from a dry intimate mixture of 
casein (soluble, commercial product) and lactose 
(freeze-dried monohydrate) made up in the same 
proportions as are present in cow’s milk, that is, 
approximately 3 parts by weight of casein to 5 parts 
of lactose. Spectrun- B was obtained by dissolving 
the same mixture in water at room temperature and 
then freeze-drying. Similar results have been obtained 
for easein-glucose and casein-sucrose mixtures. 
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Fig. 1. A, lactose-casein dry mixture; B, lactose-casem, 
freeze dried from aqueous solution 


It is probable that this interaction of casein with 
sugars forms the first stage m the series-of reactions 
studied by Les and his co-workers‘ in relation to the 
browning of milk. 

Since the carbohydrate absorption bands in the 
1,050 cm.-! region are generally associated with the 
C—O stretching and the O—H bending vibrations, 
1t seems likely that the carbohydrate and protem 
molecules are held together by a hydrogen-bonding 
mechanism. Such interaction would be expected to 
affect the carbohydrate bands in this region of the 
spectrum as well as in the more usually studied 3p 
region. 

The spectra were obtained with a double-beam 
Grubb Parsons S34 infra-red spectrometer fitted 
with a rocksalt prism. Samples were examined in 
potassium bromide disks, and similar results were 
also obtained using the ‘Nujol’ mull technique with 
the same samples, 

. J. D. S. GourpEN 
Physics Department, 
National Institute for Research in Dairying, 
University of Reading. 
Aug. 29. 
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Separation of the Isomers of Benzene 
Hexachloride by Reversed-Phase Paper- 
Partition Chromatography 


A SIMPLE and rapid paper chromatographic method 
was required for separating mixtures of isomers of 
benzene hexachloride. The paper chromatographie 
method of Moynihan and O’Colla}, further developed. 
by O'Colla? and Mitchell’, gives a satisfactory separa- 
* tion, but the acetic anhydride, used as the stationary 
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phase, is an unpleasant reagent to handle. The use 
of ‘Vaseline’-impregnated strips has been previously 
described for the separation of DDT derivatives', 
and there was some evidence that separation of 
isomers of benzene hexachloride could be achieved 
by the application of a similar technique’. The method 
has been adapted as follows. 

Whatman No. 1 filter paper strips were washed 
overnight by allowing distilled water to travel down 
the strips as in chromatography m order to remove 
an inorganic halide contaminant present in the paper. 
The strips were then dried, dipped in a 5 per cent 
ethereal solution (w/v) af Paraffinum Molle Album, 
drained and dried. The mixture of the isomers m 
acetone solution was applied as a small spot near the 
top of a strip. The mobile phase, consisting, by 
volume, of 70 per cent methanol and 30 per cent 
distilled water, was allowed to descend the.gtrip in 
the normal way. The strip was left at laboratory 
temperature for 18 hr., during which time the solvent 
had travelled approximately 40 em. 

The strip was dried and the positions of the isomers 
detected by dipping it in redistilled monoethanol- 
amine, heating at 100° for à hr. and then dipping in 
& 0-1 N solution of silver nitrate acidified with con- 
centrated nitric acid (10 vol. silver nitrate solution : 
1 vol. acid). On exposure to ultra-violet light 
(c. 254 mu) brown. spots appeared corresponding 
to the positions of the isomers. It was essential to 
remove all the monoethanolamine before dipping in 
silver nitrate solution, otherwise a background colour 
developed which masked the spots. The alpha-, beta-, 
gamma- and delta-isomers moved with mean Rp 
values of 0-33, 0-00, 0-40 and 0-58 respectively. The 
method of detection was sensitive to less than 
5 pgm. of the alpha-, gamma- and delta-isomers, 
but was less sensitive in the case of the beta-isomer, 
5 pgm. of which was only just detectable. 

This communication is published by permission of 
the Department of Scientific and Industrial Research. 


R. G. BRIDGES 
A. HARRISON 
F. P. W. WINTERINGHAM 


Pest Infestation Laboratory, 
London Road, 
Slough, Bucks. 

Oct. 20. 
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y-Tocopherol (7-Methyltocol): a New 
Tocopherol in Rice 


Recent publications have confirmed the existence 
of two previously unknown natural tocopherols in 
the lipid fractions of cereal grains (s- and C-toco- 
pherols) and have described methods for their 
separation by paper chromatography’. Thus six 
of the seven possible tocol structures produced by 
methylation of the tocopherol chroman nucleus have 
been identified, and ıt was of interest to search for 
the remaming tocopherol (7-methyltocol) among 
natural sources. 1n a comprehensive study of the 
vitamin E content of various foodstuffs, Harris, 
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Quaife and Swanson‘ reported some years ago that 
50 per cent of the total tocopherols in rice were 
y- and 8S-tocopherols. These authors used the diazo- 
coupling method of analysis® for this identification. 
Since .this observation conflicted with our own 
observations on tocopherol patterns in cereal pro- 
ducts, we have ro-investigated the vitamin E content 
of rice. 

The lipid fraction was extracted with ether from 
ground whole Japanese rice. After the usual purifica- 
tion by alkahne saponification and treatment with 
floridin earth, the vitamin E complex was analysed 
by two-dimensional chromatography*. The papers, 
after spraying with ferric chloride —dipyridyl reagent 
in ethanol, showed three well-defined spots in the 
a-, e- and C-positions; y- and 8-tocopherols were 
absent. However, the spot in the e-position, on 
spraying with diazotized o-dianisidine in alkaline 
solution, showed a strong positive reaction, given 
only with tocopherols having a free, non-methylated 
5-position. The known «-tocopherol does not react 
with this reagent, and, by methods of separation to 
be described elsewhere, it was shown that rice con- 
tains little or no e-tocopherol. From its chromato- 
graphic behaviour (which assigns it the structure of 
8 monomethylated tocopherol) and reaction with the 
o-dianisidine reagent, therefore, the new spot was 
considered to be due to 7-methyltocol, which, accord- 
ing to custom, has been named y-tocopherol. Rice 
contains o-, č- and y-tocopherols in the proportion 
47 : 26 : 27. 

Extraction of 200 gm. of whole rice followed by 
saponifieation of the oil, chromatography and isolation 
by two-dimensional paper chromatography on 
multiple papers by methods already described? gave 
nearly 3 mgm. of almost pure y-tocopherol. The new 
tocopherol could be assayed normally with the 
Emrmerie-Engel reagent and coupled immediately 
with the o-dianisidine reagent. It had an absorption 
maximum at 293 my (E(I per cent, 1 cm.), 78) and 
gave a yellow nitroso derivative with nitrous acid. 
Oxidation with nitric acid, according to Smith e£ al.*, 
gave the red o-quinone, with absorption maximum 
at 477 mp (E(l per cent, 1 cm.), 56). The identity 
of y-tocopherol with 7-methyltocol was finally con- 
firmed by direct methylation on 1 mgm. of the 
substance by reaction with formaldehyde, hydro- 
chloric acid and stannous chloride". The methylated 
product, on two-dimensional paper chromatography, 
gave two new spots, identified by R and Rr values 
and chemical tests as æ- and ¢-tocopherols. 

All seven possible tocopherols with methyl groups 
in the chroman nucleus have.now been shown to 
occur in Nature. 


J. GREEN 
S. MAROINKIEWICZ 


Walton Oaks Experimental Station, 
Research Laboratories of Vitamins, Ltd., 
Dorking Road, 

Tadworth, Surrey. 

Nov. 11. 
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Thermodynamic Aspects of the Action of 
Phosphehexoseisomerase 


THE isomerization cf glucose-6-phosphate = fructose- 
6-phosphate is catatysed by the enzyme phospho- 
hexoseisomerase', and at equilibrium a mixture of 
aldose and ketose in che proportion of 6/4 is present* 3. 
Although Bruns and Hinsberg? have investigated the 
kinetics of this isomerase system by the method 
which was also empl»yed in the present experiments, 
the thermodynamic properties of this reaction have 
not been studied. 

The free-energy change and activation-energy 
change of the isamerzation process can be calculated 
from earlier data.concerning the effect of temperature 
on reaction velocity. From the equilibrium constant 
K calculated fram ihe molar concentration of the 
reactants, 


— |Glucose-6-phosphate] 
[E-uctose-6-phosphate] 
the free-energy chenge of — 84 cal. mole-! was 
obtained based on tae equation 
AP = —RTnK (2) 
The reaction kinetics are of pseudo zero, order in 
the presence of an excess of glucose-6-phosphate and 
may be formulated ia the following way, 
= k, ES, (3) . 
where v, is initial -eaction velocity, S, is initial 
concentration of substrate, E is enzyme concentra- 
tion and i, is reaction constant. 
If k, is expressed in terms of the Arrhenius 
equation*:5, 


(1) 


= PZ exp(— AE|RT) (4) 


then, from earher results! when v; was studied as a 
function of T over the range 23°-40°C., log v, is 
proportional to 1/7', and the activation energy, AE, 
can be evaluated as — 11:8 keal./mole-}. 

When Eyring's equations, 


-FeC or) € 


is applied, AH*, the heat of activation, can be 
estimated. From th» proportionality of log v;/T to 
1/T, AH* (10-4 kcel./mole) also can be evaluated 
using the slope of = plot of log v,/T versus 1/T. 
A diagram demonstrating the energy relationship of 
this reaction is showa in Fig. 1. 

The activation.ene*gy can be estimated from bond 


energies. If we assume the following ‘activated 
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complexes' ‘of the hypothetical intermediary ene-diols 
with the isomerase, 
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the differences of the bond energies? in the activated 
complexes as compared with glucoso-6-phosphate or 
fructose-6-phosphate are about — 9 kcal./mole or 
— 14 keal./mole, respectively. In this estimate the 
energy of formation of the hydrogen bond is assumed 
to be 5 keal.[mole. Although the exact structure 
of the ‘activated complex’ is unknown, the activation 
energy estimated on the basis of the above structure 
is in reasonably good agreement with the values 
calculated from kinetic experiments. Since the.activa- 
tion energies based on other possible structures of 
the activated complexes deviate considerably from 
those obtained from the experimental observations, 
the structure of the ‘activated complex’ proposed 
above does not seem unreasonable. Such a postulated 
complex in the isomerase system should have an 
activation energy of about 10 keal./mole. This 
excludes complexes with a saturated C—C bond or 
those involving electrostatic forces between oxygen 
' and the enzyme. 

The linear relationship of log v, to 1/7 holds at 
higher temperature, and therefore AE of denaturation 
by heat may be calculated from equation (4). As 
a result, a value of 26-8 kcal./mole is obtained, which 
is of an order comparable with that reported for heat 
denaturation of other enzymes’. 

This investigation was supported in part by the 
U.S. Atomic Energy Commission. 
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Department of Experimental Radiology, 

University of Rochester 
School of Medicine and Dentistry, i 
"+ Rochester, New York. 
Aug. 4. 
* Max Kade Fellow. Present address: Physlologisch-Chemisches 

Institut der Medizinischen Akademie, Dusseldorf. 

1 Lohmann, K., Biochem. Z., 262, 137 (1933). 

* Bruns, F., and Hinsberg, K., Biochem. Z., 825, 532 (1954). 

3 Bodansky, O., J. Biol. Chem., 202, 829 (1958). 


4 Lewis, G. N., and Randall, M., “Thermodynamics”, 264 (McGraw- 
Hill Book Co., Inc., New York, 1923). 


ë Glasstone, S., Laidler, K. J., and Eyring, H., “The Theory of Rate 
Process" (McGraw-Hill Book Co., Inc., New York, 1948). 


'* Pauling, L., “Nature of the Chemical Bond” (Cornell Univ. Press, 
Ithaca, New York, 1948). Pitzer, K. S., “Quantum Chemistry", 
170 (Prentice-Hall Inc., New York, 1958). 


? Stearn, A. E., “Advances in Enzymology”, 9, 25 (1949). 


^ 


Bacterial Degradation of Heparin 


A som bacterium has been isolated in pure form 
by repeated transfers on a liquid medium which 
contained 0-1 per cent heparin, 0-1 per cent am- 
monium sulphate, and trace amounts of magnesium, 
calcium, manganese, ferrous iron and molybdate in 
0-1.M phosphate buffer (pH 7-4) and on silica gel 
plates with a simular medium evaporated on the 
surface. The organism is an aerobic, Gram-negative, 
non-spore forming, very small, motile rod which had 
been identified as a Flavobactertum. It is able to 
use heparin as its sole source of carbon, nitrogen 
and sulphur, although its growth is enhanced by the 


NATURE 


January 14, 1956 vor. 177 


addition of small amounts of glucose and ammonium 
sulphate. Optimum growth occurs at pH 6-5 and 
24°; the bacterium will not grow 
at 37? and its growth is inhibited 
—H—QG—O0-—Hu by carbon dioxide and agar. (when 
P grown on heparin. When grown 
on heparin silica gel plates. the 
| bacteria form clear, lemon-yellow, 
,round, microscopic colonies; on 
trypticase-phytone agar plates the colomes are 
larger and dark orange-yellow in colour. 

Due to its high cost, heparin cannot be used as 
substrate for large-scale bacterial preparations. In 
order to obtain cells in large quantity, the bacteria 
were cultured on a medium which consisted of 1-7 per 
cent trypticase, 0-3 per cent phytone, 0-25 per cent 
glucose, 0-5 per cent sodium chloride and 0-25 per 
cent dipotassium hydrogen phosphate in tap water. 
The cells were harvested after two weeks and washed 
free of medium with 0-1 M phosphate buffer (pH 7-4). 
They were then adapted to heparin by the following 
procedure. A thick suspension of washed cells was 
aerated at 24° for a starvation period of 2 hr 
Heparin (35 mgm. per 100 ml.), casein hydrolysate 
(50 mgm. per 100 ml.) and yeast extract (5 mgm. 
per 100 ml.) were added and the aeration continued. 
Adaptation occurred within three hours (the adapta- 
tion period was halted when 50 per cent of the 
heparin had disappeared). The cells were collected, 
washed with distilled water, lyophilized and stored 
in a vacuum desiccator at — 20°. 

Dried cells prepared in this manner metabolized 
heparin both aerobically and anaerobically. In both 
instances, as was also the case for growth and adapta- 
tion of the organism, the reaction proceeded ‘optimally 
at 24° and not at all at 37°. The disappearance of 
heparin was more rapid under anaerobic conditions. 
The dried cells appear able to degrade heparin by 
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Hg. 1. Accumulation of reaction products during the degradation 
of heparin by dried cells. The incubation vessels contained 2 mgm. 
of heparin and 6 mgm. of dried cells in 2 5 ml. of 0-1 M phosphate 
buffer, pH 7-4. The vessels were incubated at 24? in an atmosphere 
of nitrogen-carbon dioxide (95 : 5). At each of the times indicated 
one vessel was removed and analysed for heparin (ref. 1) e, 
reducing groups (ref. 2) x, periodate titratable groups gor 3) A, 
and glucosamine (ref. 4) O. Heparin determinations were 
performed on aliquots of 0:02 ml., reducing groups on aliquots 
of 0 10 ml., periodate titrations on_aliquots of 0-1 + and 
glucosamine on aliquots of 0-2 ml. Values obtained in control 
vessels in which dried cells were incubated without heparin 
have been subtracted in all cases 
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two different mechanisms. Thus, aerobically, heparin 
was degraded. more rapidly at pH 6-5 than at 8:5, 
wheréas anaerobically the reverse was true. In 
preliminary experiments with borate buffer under 
aerobic - conditions, heparin was degraded more 
rapidly at pH 8-5 than at 6-5. There may, then, be 
one. reaction sequence (with optimum pH 6-5) which 
requires. both oxygen and phosphate, and another 
(with optimum pH 8-5) which functions in the 
absence of either oxygen or phosphate. 

In preliminary experiments with wet cell suspen- 
sions of the adapted bacteria, it. was found that 
“neither acids nor carbon dioxide are formed during 

» the anaerobic metabolism of heparin. When heparin 
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of Adenine-8-*C by Whole and 
Fractional Amebe 


Y, Goldstein and Plaut! have obtained 
ence for the synthesis of cytoplasmic ribo- 
sid by the nucleus in Amoeba proteus. The 
ation by Brachet and Szafarz? that enucleate 
f the unicellular alga Acetabularia 
sa exhibit a distinct turnover of a precursor 
ueleie acid (orotic acid) has been interpreted 
* as indicative of cytoplasmic synthesis of 
eie acid in the absence of a nucleus. If these 
dings are both applicable to cells in general, 
W ud conclude that there are two basic systems 
of synthesis of eytoplasmie ribonucleic acid : one 
< centred in the nucleus, and the other a cytoplasmic 
"system which is independent of the nucleus. In order 
to investigate this possibility, we have undertaken a 
study of the incorporation of the ribonucleic acid 
precursor adenine-8-4O0 into whole and fractional 
amcebe. For a valid comparison of the rates of 
synthesis of cellular constituents it is necessary, first 
of all, to ascertain the intracellular availability for 
synthesis of a labelled precursor in whole and nucleate 
and enucleate half-cells*; otherwise an impaired 
ability to transfer a material across the cell mem- 
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Table 1, UPTAKE €F ADENINR-8-"C BY WHOLE (W), NUCLEATE 
HALF (N) AND ÉNUCLEATE HALF (E) AMŒBÆ 

l | Incubation time (hr.) i 
| | 3 43 51 | 
I p 2106 (25) | 2-66 (50) | 8-24 (25) | 
Counts/min./ 1-02 (24) | 271 (60) 
amaba E . | 
(No, of cells NC 0-69 (25)] 212 (0)12-58 (22); 
in sample in ^ 9-88 (17)|2:03 (43) s i 
parenthesis) i 
| | gp 0°38 22 130 (50165 (D| 
| | 7 035 (24)| 0-90 (60) | | 
eee ER ety ee SE coe ae LD od — 
WIN 1:93 | 130 1386 | 
Ratios i 
NIE 2315 | 2-08 1:66 








Counts are corrected for:a background based on samples of the last 
wash-water, which never Ciffered significantly from the general back- 
ground: 51-12 counts per min, 5 


brane might be mistaken for a reduction or loss of. 
synthetie capacity. 

Amcebz (A. protzus) were cultured for 24-hr. in 
food-free medium. Some of them were then cut, 
free-hand, with:& fine glass needle into nucleate and 
enucleate halves. After separation of the nucleate 
and enucleate halves, the cells, including a sample 
of whole amcebe, were washed twice to remove 
possible debris and sransferred to a food-free medium: 
containing 1-7 pe. of adenine-8-40 per ml. (0-13 mgm. 
per ml.). This riboaucleie acid precursor was chosen 
since experience in our laboratory has shown that it 
is readily incerporated into ribonucleie acid by 
amb’, During the incubation period, samples 
of all. three experimental groups were withdrawn at 
different times. dred on planchets after sufficient 


' washing in inactive. medium to remove external 


isotope, and assayed in a windowless gas-flow 
counter. 

Taking the volume of an average whole amceba’ as 
8 x 105 u? and that of a half amceba as 4 x 10* p", 
we obtain, for equivalent volumes of labelled medium, 
an activity of abou: one count per minute correspond-. 
ing to the whdle call and 0:6 count per minute for 
the half-eell. It can be seen from Table 1 that the 
measured. activity of the cells and the half-cells 
reaches a higher level. From this comparison and 
from the evident linearity of the curves in Fig. 1, 
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we conclude that there is a continuous uptake of 
adenine-8-«C and not a passive equilibration of cells 
with the medium. , 

Our results indicate that, as with other substances’, 
the presence of the nucleus is not essential for the 
uptake of adenine. However, the ratio of 1-31 
between whole amceb:e and nucleate halves shows 
thafa doubling of the amount of cytoplasm increases 
the uptake by only 30 per cent. This fact, together 
with the distinctly higher ratio of 2-1:1 between 
nucleate halves and enucleate halves, demonstrates 
the importance of the nucleus in adenine uptake 
during the early incubation period. The value of 
the 5l-hr. point for enucleate half amob: is ques- 
tionable, because of the small size of the sample ; 
but it is being rechecked in a series of experiments 
designed to elucidate the uptake and incorporation 
pattern of adenine over a longer period of time. 

There are at least two possible interpretations 
for the higher activity within the cell than 
outside it ; a mechanism may be in operation for the 
active uptake of adenine against a concentration 
gradient, or the intracellular adenine may be con- 
verted into other products. Whatever the reason, 
the fact that adenine enters the enucleate half-cell 
demonstrates its intracellular availability for incor- 
poration or conversion processes if such processes 


take place, 


~ 
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A Virus in Chronic Respiratory Disease 
of Turkeys 


IN. the chronic respiratory disease syndrome 
of chickens and ducks, both a virus and pleuro- 
pneumonia-like organisms have been etiologically 
implieated!. Serological studies on infectious sinusitis 
of turkeys, utilizing a hemagglutination-inhibition 
test, indicated that there is a relationship between 
presence of antibodies against the pleuropneumonia- 
like organisms and a clinical sinusitis*. However, in 
some birds, infection with the pleuropneumonia-like 
organisms did not result in development of a sinusitis. 
Observations on field-outbreaks of chronic respiratory 
disease and their relation to the onset and severity 
of sinusitis in turkey flocks seemed to indicate that 
the pleuropneumonia-like organisms did not serve to 
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Fig. 1. 


Pocks on eleven-day old chorioallantolc membranes 
produced by viruses isolated from (a) chickens, (b) ducks and 
(e) turkeys Infected with chronic respiratory disease 


define the etiology of these syndromes. This became 
apparent in two outbreaks when it was demonstrated 
that a large percentage of the birds were serologically 
positive to the pleuropneumonia-like organisms prior 
to the onset of respiratory symptoms, and furthermore 
that sinusitis was observed in only 2-5 per cent of 
the birds. Within two weeks after the onset of the 
respiratory symptoms, 40 per cent of the birds in 
one flock and 60 per cent of the birds in the other 
flock developed sinusitis, 

During the acute stage of the respiratory disease, 
turkeys from both outbreaks were killed, and attempts 
to isolate a virus were made by procedures om 
have proved practical for isolating viruses from 
similar clinical conditions in other fowl’, Arr agent 
which showed filterability, resistance to antibiotics 
and inability to be demonstrated with a variety of 
stains under the light microscope was isolated, from 
both outbreaks. This agent, which is ively 
presumed to be a virus, grew in the y and 
chorioallantoie sae of chicken embry produced 
poeks on the chorioallantoie membrane, Specific 
embryo deaths followed inoculation into the chorio- 
allantoie sac in 24-48 hr. and maximal pock pro- 
duction was observed on the chorioallantoic mem- 
brane in 72 hr. Fig. 1 compares the pocks produced 
by one of the turkey strains with those of chicken 
and duck strains of a virus with similar properties. 
It should be emphasized that this agent was not a 
pleuropneumonia-like organism, although these organ- 
isms were also isolated from the infected flocks. 
Another strain of the virus was*isolated from a flock 
of turkeys experiencing a mild and transient respira- 
tory disease. This isolation was of interest since the 
turkeys were free of infection with the pleuro- 
pneumonia-like organism, and infection with the 
virus did not result in sinusitis in any of the birds. 

In an effort to identify this virus, serum neutraliza- 
tion tests were carried out in either the chorioallantoic 
sac or on the chorioallantoic membrane, using sera 
containing antibodies against infectious bronchitis, 
Newcastle disease and infectious laryngotracheitis 
viruses. No neutralization of the turkey virus could 
be demonstrated in any case, nor would sera from 
birds inoculated with the turkey virus neutralize any 
of the above viruses. This would seem to exclude 
the possibility that this new virus bears a P-Q 
relationship to infectious laryngotracheitis, since in 
Pulsford’s work the Q variant produced antibodies 
fully active against laryngotracheitis virus’. 

The findings of a virus in chronic respiratory disease 
of turkeys with characteristics identical with those 
isolated from chickens and ducks would seem to 
indicate a common etiological factor in these syn- 
dromes. Proof of this contention, however, must 
await serological and cross-infection studies. The 
exact relation of this virus to the onset and incidence 
of sinusitis in turkeys infected with the pleuro- 
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prieumonia-like organism similarly remains to be 
determined. 
J. E. FAHEY 


Connaught Medical Research Laboratories, 
University of Toronto. 
. Aug. 29. 
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(1954). Fahey, J. E., Poultry Sei., 84, 397 (1955). 
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* Pulsford, M. F., Nature, 172, 1193 (1953). 


Abnormal Colour Responses of the 
Minnow resulting from Inhibition of 
Movement 


Waes a minnow (Phovinus phoxinus L.) is allowed 
‘to swim freely on an illuminated white or black 
ibückground, it becomes correspondingly pale or 

and remains so indefinitely. However, 
cept stationary by confining it on a 
lack background in a glass tube containing 
1 water, its colour responses become 












the first hour or so of confinement, the fish 
5 but later, escape reactions cease and the 
ins quiescent on the floor of the tube. Under 
conditions on either a white or a black back- 
"ground the fish fails to become fully white- or black- 
it assumes an intermediate tint and main- 
indefinitely. However, if the fish confined 










rostatic pressure, it will suddenly 
dark in tint and then in the following 
dy: revert to the intermediate colour. 


an abnormal black background response to 
mə. No response to an extraneous stimulus 
n a fish confined on white has been observed; the 
fish remains an intermediate tint. 
“The minnow melanophores are under the control 
vof both nerves and, pituitary hormones, and spinal 
‘section anterior to the fifteenth vertebra eliminates 
contral nervotis control, résulting in very slow back- 
à Onses effected by hormones’, Confine- 
(ek does not interfere with the slow 
r of such a spinal fish, and an extraneous 
never resulis in a momentary darkening. 
hen central nervous control is eliminated 
the anterior region of the body by sym- 
stomy and the fish confined on black, this region 
mes fully dark, while the posterior region 
ermediate in colour. In this case an 
stimulus results in à momentary darken- 
posterior body region, but has no effect on 
` the anterior region. On the other hand, hypophysec- 
^tomized fish confined on black maintain an inter- 
mediate tint and show a darkening response to an 
extraneous stimulus. Therefore, the abnormal tint 
,eaused by confinement appears to be due to inter- 
ference with the nervous rather than the hormonal 
chromatic mechanism. 

In an unrestricted environment the minnow is an 
extremely active fish. Confinement thus abolishes 
continuous somatic motor activities, imposing a learns 
inhibition on the central nervous system. It seems 
probable that this inhibition becomes generalized and 
affects the brain centres controlling colour change. 

, An extraneous stimulus appears to remove tempor- 
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arily the central inhibition, permitting for a time a 
normal black-background response. 

The abnormal respense resulting from confinement 
on white is less easy so explain. Under these condi- 
tions normal, spinal and hypophysectomized fish 
alike remain intermediate in colour and show no 
reaction to an extraneous stimulus. Both nervous ' 
and hormonal mechanisms appear to become ab- 
normal under these conditions, and the absence of 
a sudden paling in response to an extraneous stimulus 
in the case of normal or hypophysectomized fish 
remains at present unexplained. 

Acknowledgments are due to Dr. E. G. Healey 
for supervision and to the Medical Research Council 
for a research scholership. 

y! E. G. Gray 
Department of Anatomy, 
University College, 
London, W.C.i. 
Aug. 29. 
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Role of Ergothioneine and Catalase in 
Infection by Ergot Fungus (Claviceps 
purpurea Tul.) 


I mave already shown that the activity of” 
peroxidase and catelase in rye is altered by ergot 
infection'. It seems to be very? probable that this 
cireumstence indicates formation of peroxide in the 
host-plant. The present communication deals with 
the effect of hydrogen peroxide on germination of 
ergot conidia. 

Ergot was cultivated on malt agar. Conidia of a 
culture 3-5.weeks old were germinated at 20—22? C. 
in hanging drops ox a culture medium of the com- 
position: KH,PO, 1-0 gm., MgSO,.7H,0 6-6 gm., 
CaCl, 0-5 gm., asparegine 2-0 gm., saccharose 30-0 gm., ~ 
distilled water 1 litre. To this culture medium was 
added hydrogea peroxide, ergothioneine and, the 
centrifuged conidia-free substances of honey-dew. 

We have foand that hydrogen peroxide in a 
concentration cf 5 x 10 M entirely inhibits the 
germination of conidia. This inhibition çan be 
removed by 5 x 10- M  ergothioneimes Ergo- 
thioneine by itself kas no effect on germination. We 
were unable to demonstrate ergothioneine in sapro- 
phytic conidia by the Hunter diazo-reaction*. 

It is known that conidia of parasitic origin (honey- 
dew) are more aggressive than saprophytic ones?. 
Honey-dew was gashered from Petkus rye; it was 
diluted with water in the ratio of 1: 50, then centri- 
fuged and examinec for ergothioneine, We were able 
to prove that the conidia do not contain ergothioneine ; 
on the other hand, ergothioneine was present in the 
conidia-free substances of honey-dew. The conidia- 
free sap from 50 million conidia (about 0-1 ml. 
honey-dew) contains 0:2-0-6 mgm. ergothioneine. 
It should be notec that another substance present 
also gives the diazo-reaction ; this substance shows 
a maximum absorption at 6300-7000 A. At the same 
time, we have alsc found that the catalase activity- 
of washed honey-dew conidia and saprophytic conidia 
was weak. During 5 min., 0-27—0-85 mgm. hydrogen 
peroxide was decomposed in vitro. Honey-dew sap 
shows a high catalase activity; during 5 min., 
4-54 mgm. hydrogen peroxide was destroyed. 

When honey-dew sap was added to saprophytic 
conidia, a weak stimulation of. germination and an 
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Table 1. INHIBITING EFPEOT or HYDROGEN PEROXIDE ON GERMINA- 

TION OF ERGOT CONIDIA OF SAPROPHYTIO ORIGIN (PER GENT) AND 

YPHÆ (MICRA); ERDBNEHON. OF EXHIBITING 
DEW Sap. 


ON GROWTH or GERM H 
ErrkOTS ny ERGOTHIONEINE AND BY How 











Conidia germinated during 
Culture medium + . : 
No. (per cent) Length (z) 


inhibitor and protector 





5 x 107* M hydrogen peroxide 0 0 
5 x 107* M ergothioneine 15 110 
5 x 107? M erzothioneine + 

5 x 107* M hydrogen peroxide 13 90 
1:50 diluted honey-dew sap 24 825 
1:50 diluted honey-dew sap + 

B x 107* M hydrogen peroxide 22 f 325 
Control 17 Í 105 





intense stimulation of growth was observed. No 
toxic effect of hydrogen peroxide was found in the 
presence of honey-dew sap (seo Table 1). 

These results indicate that honey-dew contains 
certain substances which aro stimulating and certain 
which are protective against hydrogen peroxide. 
Among the protective substances there are ergo- 
thioneine and eatalase, which may at least partially 
account for the fact that honey-dew conidia are more 
aggressive than conidia of saprophytic origin’. 

I am indebted to Prof. G. Hunter for help in this 
investigation. It is proposed to publish fuller results 
elsewhere. 

A. Sr. Garay 
„Research Institute for Medicinal Plants, 
i Daniel-ut 40, 
Budapest, XII. 
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A Lysogenic Strain of Rhizobium trifolii 


- . -DuniNa the course of routine examination of 

"estrain SU298 (Sydney University strain) of Rhizobium 
trifolii, it was suspected that the strain was carrying 
a bacteriophage. Subsequent investigation proved 


strain $0298 to be lysogenic, and the closely related - 


strain SU297 to be a susceptible indicator strain. 
The field-performances and relationships of these 
‘strains have recently been reviewed by Vincent?. 
"Phe occurrence of lysogeny in SU298 was demon- 
-strated by seeding yeast mannitol agar (0-4 per cent 
agar) with appropriate proportions of each strain and 
incubating the plates at 26°C. After 24-48 hr., 
plaques could be observed in the otherwise confluent 
growth of SU297. At the centre of each plaque was 
a colony of the lysogenic strain. The lysogenic 
nature of strain SU298 was confirmed by the fact 
that it proved to be resistant to the purified phage ; 
strain SU 297, on the other hand, was fully susceptible. 
A series of colonial variants of strain SU298, tho 
. characteristics of which have been described in detail 
by: Vineent!| were examined to determine whether 
they were lysogenic. Only one variant, namely, 
8U298/536, was found to be non-lysogenic. Some- 
what unexpectedly, this colony type was found to 
be resistant to the phage obtained from the lysogenic 
cultures.. „As. the somatic antigenic constitution of 
SU298/536 was found by Vincent to differ consider- 
ably from that of the original strain SU298, the 
resistance to the phage could possibly be explained 
in terms of the suggestion by Marshall and Vincent? 
that the possession of a particular antigen is an 
essential prerequisite to the action of some strains 
of bacteriophage on R. trifolii. 
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On present evidence, the practical significance 
of Rhizobium — bacteriophage interaction. in soils is 
somewhat questionable. Similarly, lysogenic strains 
of root-nodule bacteria may be of questionable 
significance in soils, although it is felt that the 
inherent resistance of a lysogenic strain to a particular 
phage would be to its advantage in soils containing 
such a phage. The occurrence of lysogeny may be of 
more practical significance where mixtures of strains 
are used in the preparation of peat cultures for 
legume inoculation, Both the lysogenic strain SU298 
and the susceptible indicator strain SU297 have been 
used in mixed cultures in Australia. I have recently 
demonstrated (unpublished results) that strain SU298 
dominates strain $U297 when they are mixed in peat. 
Investigations are in progress to determine whether 
this is due to the-susceptibility of SU297 to the 
phage of the lysogenic £U298. 

K. C. MARSHALL 
Biological Branch, Department of Agriculture, 
Sydney, Né. South Wales. 
* Aug. 8. wh 
! Vincent, J. M., Proc. Linn. Soe., N.S.W., 79, iv (1054). 
* Marshall, K. C., and Vincent, J. M., Aust. J. Sei, 17, 68 (1054). 


Deoxyribonucleic Acid Deficiency in the 
Mature Egg Nucleus of Aloe davyana in 
" . South Africa 


RECENTLY, there have been two or three accounts 
of deoxyribonucleic acid deficiency in: Psd 
nucleus of both angiosperms and algae...Delay, for 
example’, states that the egg nucleus in.the oogonium 
of Chara was found to be Feulgen-negative, whereas 
the antherozoids were Foulgen-positive right up to 
the commencement of fusion. Rowlands? makes a 
similar observation on the embryo sac of Vicia and 
puts forward a reason for the deficienty. It was felt 
that it might prove useful to report a like deficiency 
in Aloe davyana. 

The material used in the investigation was collected 
at Mondeor in the vicinity of Johannesburg in August 
1954 by Miss D. Dimovic. The tyme of collection was 
one of extremely low mean-night ‘temperatures. 

The development of the embryo saec of Aloe 
davyana has proved to be of the eight-nuoleate type 
in which the antipodals disintegrate very early. 

Previously all stages of the young entbryo sac had 
heen stained with crystal violet and had stained well, 
showing good deoxyribonucleic acid contenta" The 
mature embryo sacs over three seasons, however, 
showed only very faint coloration or none, particu- 
larly in the case of the egg nuclei. The synergids 
and central nuclei were.darker, but still did not com- 
pare with the deep violes of nucellus nuclei. The 
optimal thickness for sections was found to be 18, 
and crystal violet stained equally well after Navashin 
and formalin-acetic-alcoho! fixatives. After forma- 
lin-acetie-aleohol, using hematoxylin, which is not 
specific for deoxyribonucleic acid, the egg nucleus 
stained well. 

Next the Feulgen method was applied, using cold 
hydrolysis in § N hydrochloric acid for forty minutes 
to one hour st room temperature. The same grada- 
tion of colour in the embryo sac as mentioned above 
was observed in each ease. Since leuco-basie fuchsin 


is specific for deoxyribonucleic acid, the pale pink of 
the mature egg nucleus against the deep red nucellus 
nuclei may be taken as proof of deficiency. Feulgen- 
light green staining was used with the same result. g 
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The Feulgen staining was particularly good after 
Navashin fixative but also strong after formalin- 
acetie-alcohol. 

The Feulgen stain may also be used for the 
quantitative determination of a acid ; 
but this method was not employed during the above 
investigation. 

Tt was fourid that the dividing zygote, even in early 
prophase, showed deep red chromonemata, evidence 
that deficiency disappears on fertilization. 

With both crystal violet and Feulgen staining, the 
male nuclei lying free in the embryo sae stained very 
strongly, quite equal to the nucellus in intensity even 
when in contact with the egg. Actual fusion was not 
observed. The male nuclei proved to be exceptionally 
large and were vermiform or spirüly curved. No 
nucleolus was observed. * 

In an attempt to gain further proof of deoxyribo- 
nucleic acid deficiency, methyl green - pyronin 
staining was applied after acetic alcohol fixation. 
Methyl green from Grübler (Leipzig) pyronin from 
‘Gurr (ondon) was used. Unna’s mixture, as tried 
by i and La Cour, and various modifica- 
tions suggested by Kurnick*, Taft and Brachet’, were 
tried, together with several differentiation media‘. 
"4 dyes were purified by the methods of Sibatani*. 

jr tely, although the methyl green (specific 
for deoxyribonucleic acid) proved satisfactory, the 
pyronin available was of unknown type and results 
on the whole were disappointing. With Kurnick’s 
and Brachet's methods, using a differentiating mix- 
ture of &bsolute alcohol l/isopropyl alcohol 1 for as 
short & as possible, it was found that egg nuclei 
stained pale green compared with nucellus nuclei, 
whereas the male nuclei were very green indeed. The 
results ber out the supposition of deoxyribonucleic 
acid deficiency in the egg nucleus, while the male 
nucleus shows none of these tendencies. 

Quite often during methyl green — pyronin staining 
the synergid cytoplasm, which should have gone red, 
gave a green stain instead. The same phenomenon 
was seen using crystal violet, hematoxylin and 
leuco-basie fuchsin, when the synergids stained 
violet, black and rg Py sage Evidence of 
Wenger 3 &ci e cytoplasm was taken 
to mean i tion of the synergid nuclei 
had ed in deoxyribonucleic acid escaping into 
the eytoplásm: Occasionally, using methyl green — 
pyronin, the egg nucleus stained red. 

The evidence for supposed deoxyribonucleic acid 
defici®ney in the mature egg nucleus of Aloe davyana 
can be attributed to: (a) masking by some un- 
known "substance ; (b) conditions at the time of 
collection; (c) actual deficiency. 

So far as (a) is concerned, it is difficult to reconcile 
this argument With the fact that semi-specifie crystal 
violet, as well as leucó-basie fuchsin and methyl 
green, gives evidence of faint staining only, whereas 
hematoxylin shows full staining of the egg nucleus. 

If the severe change from day to night temperature 
during thé collecting period affects the egg nucleus, 
why is the nucellus, subjected to exactly the same 
conditions, not changed as well? Possibly the egg 
nucleus and, indeed, the embryo sac in general, is more 
sensitive the nucellus nuclei; but one would 
expecto nucleus to have the same tendencies. 

Nei (a) nor (b) is an entirely satisfactory 

to the question, and actual deficiency seems 
more probable at this stage, especially since the 
Feulgen reaction can be used for the quantitative 
determination of deoxyribonucleic acid. 


- 
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Crystal violet stairing in this Department of the 
embryowsac of Ornihogalum virense by J. Gafin 
(unpublished) has shown mo deficieney in the ogg 
nucleus of this plans. If Aloe davyana is indeed 
deficient in deoxvribenucleie acid, it is a rare case 
and certainly merits further investigation. 

It should be moteč that Aloe davycna is a plant 
which sets seed easily and abundantly. 


S. KRUPKO 
A. DENLEY 
Botany Department, * Medi 
University of the Witwatersrand, 
Milner Parx, 
Johannesburg. 
. July 25. ° 
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Influence of Day-length on Nodule 
Formation in Soja hispida by a Specific 
Rhizobium Strain 


EXPERIMENTS have been carried out upon the 
&ction of day-length on the formation of nodules by 
a specific Rhizobium strain. Two different varieties 
of Soja hispida (Capitole and Kouban 0375) were 
used. In each case, four series were made : two were 
exposed to an S-hr. day, and the other two to a 
16-hr. day. Both for the 8- and the 16-hr. day, oné 
group was sown with the specific Rhizobium, the 
other being sown without the Rhizobium (control)." 
The temperature of the room was maintained at 
20° C. during the whole experiment in the phytotron 
installation at Liége. Artificial light was given by 


six fluorescent “Phytor’ lamps at 65 cm. from the ` 


soil (4,500 lux at the soil surface). 

It was observed shat the Rhizobium was able to 
colonize perfectly the roots of plants in the case of 
the 16-hr. day, whereas for an 8-hr. day colonization 
remained very feeble. j 

With a 16-hr. day, heavy and numerous nodules 
functionally effective, developing a dark red colour” 
in the internal tissue, were obtained. On the con- 
trary, for an 8-hr. day, nodules were rare and very 
small; the colour o£ the inside tissue was pink only 
for the largest of them; in one experiment, there 
was total absence of nodules with an 8-hr. day (Fig. 1). 





Fig. 1 
B) Roots of plants in 3-hr. day, with Rhizobium (no nodules are 
ormed), (C) Roets of plants in 16-hr. day, without Rhizobium. 
(D) Roots of plants in 10-hr. day, with Rhizobium (heavy and 
numerous nodules are formed ; indicated by the arrows) 


. (4), Roots of plants in 8-hr. day, without Rhizobium, 
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unsaturated acids were removed. 
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_ I appears that the day-length to which the leaves 
of the plants“ are exposed—in other wortls, the 
functioning- of the leaves--has an influence on nodule 





«formation by a specific Rhizobium and specially on 


the functional effectiveness of the nodules. 


Cu. BoNNIER C. SrRONVAL 


Institut de Botanique et 
Centre de Recherches des 


Institut agronomique de 
Hormones végétales, 


l'État à Gembloux. 


Tw LR.S.LA.,sLiege, 
Sept. 7. 
y à 
A Biologically Active Fatty-acid in 
Malvaceae iuis 


Ir has been known for many years that the 
ingestion by hens of malvaceous plants or crude fats 
derived from such plants gives rise to pink ‘whites’ 
in stored eggs!. Schaible and Bandemer? showed that 
the pink discoloration was caused by iron diffusing 
from the yolk and chelating with the conalbumin 
of the white, The disorder is accompanied by a 
putty-like condition of the yolks when the eggs are 
cold, aid affected yolks have a higher water content 


than normal. Thé pH values of the yolk and white, 
«formally 6-5 and 9-0 respectively, tend to converge. 

Schaible and Bandemer? suggested that the effects 
* of a diet containing malvaceous products could be 


explained by an increased permeability of the vitelline 
membrane surrounding the yolk. 

“Since the active principle in Malvaceae has not 
itherto been identified, chemical studies have been 
carried out on the oils extracted from the leaves and 


;geeda-of Malva verticillata and M. parviflora and from 


cotton seed (Gossypium hirsutum). As oils of mal- 


4, Vaceous plants are known to give a positive reaction 
* tö the Halphen test*, attempts were made to isolate 


the eonstituent giving rise to this reaction. The 
biological activity of several fractions of the oil has 
also been studied. The results show that the factor 


in malvaceous oils promoting the development of 


jink whites is an unsaturated fatty-acid, which may 
"identical with the acid giving the Halphen 











; In each oil tested, the Halphen test was invariably 
given by the saponifiable fraction. Low-temperature 
erystallization of the mixed fatty-acids from acetone 
solutions yielded fractions giving increasingly intense 
Halphen tests as the saturated and part of the 
Since the acid 


ten. crystallizations from cold acetone and 
| ether. The concentration of the Halphen 
ihe mixed fatty-acids of Malva spp. probably 
exceed 3 per cent. 

t is doubtful whether pure Halphen acid 








“Wh 


has yet: been isolated, the richest fractions have 
. yielded material with the following characteristics : 


Halphen .eolour reaetion is just detectable at 
10 p.p.m. ; gentle heating of the acid, with or without 


" . alkali; rapidly abolishes the colour reaction; melt- 


fng point, 10:3-10-5? C.; analysis, C, 71:4; H, 
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11-9 and O, 11-0 per cent (oleic acid, ©, 76-5; H 
12-1; O, 11:3 per cent); iodine value*, 110-3; 
apparent molecular weight 283 (oleic acid 282).. The 
infra-red absorptien spectra of the liquid acid showed | 
a prominent band at 1,008 em.~!, which is believed. 
to be characteristic of the cyclopropane rings? Dijkstra. 
and Duin’ found. that some oils giving 
reaction also showed strong absorption iÈ E009 en. 

In order to test whether fractions giving thë Halphen. 
test contained the biologically active<component, 
0-2 ml. of a chromatographic fraction rich in. Halphen 
acid (more than 20 per cent) was fed every day for 
fifteen days to each of four laying hens. Similar 
amounts of pure oleic acid were fed daily te four 
control hens. All eggs from the control (oléie acid) 
pen were normal, whereas 71 per cent of the eggs 
from hens fed the Halphen acid showed typical pink- 
white disorder. Some typical results of chemical 
analyses are given in Table 1. : 









Table 1. CHEMICAL. ANALYSES OF CONTROL AND .AFFECTED EGGS 























i "o , 
| Yolk lron. | Nofi-protein 
i Group pH moisture | (ugm./ nitrogen  |* 
& of hens White Yolk] content gm, 4 (mngm./gm. | 
(per cent) | white) i white) 
Before | | | 
feeding ae 
1 8-72 | 6-70 51:5 0:071. 
2 871 | 6-66 51-6 . $076 
During i 
feeding 
1 Control | @ 
eggs | 8°57 | 6-46 | 61-7 0078 & 
2. Pink- 
white E 
] eggs | 7.52 | 7-48 54:3. co CU RBS 














For the affected eggs, the results in Table 1 show 
inereased moisture content of yolks, increased iron 
and non-protein nitrogen content of whites and con- 
vergence of the pH values of the whites and yolks. 
It was found that much higher concentrations of 
amino-acids occurred in the white affected eggs 
than in the controls. Haiphen tests ón.yolk fat ex- 
tracted from eggs with pink white were strongly 
positive in 1:10 dilutions and slightly positive in 
1:100, whereas the control yolk fats were negative. 

The rate of hemolysis‘ of sheep erythrocytes by 
the potassium soap of Halphen acid, (concentration 
100 p.p.m.) is three times faster ‘than that produced 
by a similar concentration of potassium óleate. The 
Halphen acid may therefore have strong surface- 
active properties. T ese sae MN 

A fuller account, of these investigations will be 
published elsewhere. They form part of the research 
programme of the Division of Food Preservation, 
Commonwealth Scientific and Industrial Research 





Organization. ah 
" F. S. SHENSTONE 
UU du J. Rf ViokERY 
Division of Food Preservation, Ea 
Commonwealth Sciéntifie and uk 
Industrial Research Organization, 
Homebush, z 
N.S.W., Australia. ^" 
Sept. 1. 


! Sherwood, R. M., Texas Agric. Ezp. Sta. Bull., 429 (1981). Lorenz. 
F. B., Almquist, H.J., and Hendry, G. W., Science, 72, 606 (1933). 

? Schaible, P. J., and Bandemer, S. L., Poultry Sei. ye, 458 (10946). 

3 Jamieson, G. S., "Vegetable Fats and Oils” (Chemical Catalogue 
Co., New York, 1932). vagi we 

* Howard, G. A. and Martin, A. $. P., Biochem, J., 46, 53% 

5 Trappe, W., Biochem. Z., 298, 180 (1933) (using a bromine «sodium 
bromide reagent). 

* Derfer, J. M., Pickett, E. E., and Boord, C. E., J. Amer. Chem. 
Soc., 71, 2482 (1949). 

? Dijkstra, G., and Duin, H. J., Nature, 176, 71 (1955). 
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Ch raphic Detection of Free 
Amino-acids in Nor and lron-deficient 
Plants of Hibiscus esculentus is 

Ir has been reported 4n iron-deficient plants 
there is observed E in of thé*soluble forms of 
ni with a simultaneous'decrease of its protein 
forms!-*, »THis observation was in the 

t work, on Hibiscus us L., using the 
methods of chemical analysis. However, 


have endeavoured to carry out a qualitative 
Mem re of the soluble frastin f PK RRASA in 
normal and iron-deficient plants of bis species by 
the ‘application of paper chromatography. 

For that purpose, 3-4 gm. of fresh material taken 
from 35-day plants was carefully, broken up in 
80 per 1 aleohol and the crude extract 
centrifuged f 


z 15 min. at 4,000 r.p.m. The super- 
natant liquid was 
concentrated - 











then separated by decantation and 
evaporation until its volume was 
From, that concentrated extract 
as used for chromatogram. Two- 
Ende chromatography on Whatman 
ber, 25 em. x 25 cm. sheets, was adopted, 
l aggolvent for one direction and n-butanol/ 
rater (4: 1: 5) for the other. The position 
acids was located by spraying with nin- 
gent (0-1 per cent in acetone). The amino- 
identified by comparing the spots appear- 
the ci tograms with those produced by 
compotinds. : 

Fig. 1 are shown two chromatograms : (4) from 









In 
an iron-deficient plant; (B) from a normal plant. 
With regard to the quantity of amino-acids involved, 
the greater concentration of these acids is clearly 
observed in the aleoholic extract of the iron-deficient 


the spots. The higher concentration 
of asparagine especially remarkable. From the 
qualitative poit of view, the iron-deficient plants 
contain phenylalanine, serine and probably glycine: 
Normal plants do not contain detectable amounts 
of these amino-acids. From the undetermined spots, 
two were common on both chromatograms, but were 
ntense om those prepared from iron-deficient 

EE ee oo De chromatogram 
plants, while three appeared on 
beret a no Mare only. The comin and 
colour of onesof ast three spots coincide with 
those produced by cysteinic acid. 
^ + .9 









EE 


o-dimensiona] ascending porene hs of 
extract Hitta coculontus D, tied. (4) From an 


2i 


ms plant ; (B) from a 
Loos 13, 3e cp 5, aspartic . glu 
a ; 8, glycine (?); 9, ; 10, arginine; 
11, glutamine; 14, a-alanine; 15, f-alanine; 16, tyrosine; 
17, valine ; 18, leucine(s); 19, phenylalanine 
- 


t. 
; 6, glutamic 
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From sthese observations 
the difference in the amin6-acid content, of normal 
and iron-deficient plants ismot Only quantitative but 
also qualitative. 
Further details of 
elsewhere. 
S. D. Demirrtapés _ 
Laboratory of Non-parasitic Diseases, 
Benaki Phytopatholozical Institute, 
» Kiphissia-Ashens. 
|.  Juy3 
t Bennett, J. P., Soil Sei., 68, 91 (1945). 
? [ljin, W. S., Plant and Sog, 3, 239 (1951). 
? Sideris, C. P., et al., Plant Physiol., 21, 75 ang. 





hyceae 

THe available information regarding the chemical 
nature of nucleic acids in Cyanophyceae is very 
meagre, and deoxyribonucleic acid and ribonucleic 
acid have not been isolated chemically from this 
group. As the blue-green cell is peculiar in its nuclear 
structure, the chemieal nature of its nucleic acids 
may be different m kind or degree from that of other 
sources. With this in view, the nucleic acids 
isolated from Nestoe muscorum using the conven- 


Chemical Nature of Nucleic Acids in 
Cyanop 


it becomes evident that 


this work will be published " - 


JP 


tional method ef Schmidt and Thannhauser as 4 


modified by Heinrich et al.!. 

The deoxyribonucleic acid 
muscorum gives a positive test with the Dische 
reagent, indicating the presence of deoxypentose- 


sugar. Chromatographic analysis of the hydrol e 


according 
three spots of bases, corresponding to guanin 

adenine and cytosine, but thymine could not be 
detected. Magee and Burris* in experiment; 
on nitrogen fixation by Nostoc muscorum that ins 


separated from Nostoc : 


to the procedure of Wyatt? revealed only . 


ine, “ 


corporation of nitrogen-15 in thymine is much less - 


than that of other nitrogenous compounds. It is 
possible that the thymine in deoxyribonucleie acid is 
present in too small an amount to be detected on 
the chromatogram, aad hence application of carbon- 


cytidylie acid and uridylic acid. Thus the ri 
acid of Cyanophyceae shows no qualitative deviation 
from the normal type. ; 

Further studies, wich carbon-14 and phosphorus-32, 
on the turnover of nucleic acids in Cyanophyceae 
are now in progress. 


- 


^ 


* 


i 


A j 
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‘Thanks are diio t to Dr. 
: Bose Institute, for. 
Dr. S. K- Roy and Dr. 


,, Critieisms. 


D. M. Boso, director of the 
erest in this work and to 
S. P. Sen for suggestions and 






B. B. Brswas 


Bose Institute, ; k i 


Caleutta 9. Aug. 16. ] 


1 Heinrich, M. R., Dewey, V. C., Parks, R E., and Kidder, G. W. 
J. Biol. Chem., 197, 199 (1952). 


? Wyatt, G. R., Biochem. J., 48, 584 (1951). 
* Magee, W. E, and Burris, R. H., Amer. J. Bot., 41, 17711084). 


BiA B: B., Curr. Sei., 22, 348 (1953) ; Proc. Indian Sti; Congress 


‘Smith, J. D., and Markham, R., Biochem. J., 48, 509 (1950). 
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Culture of Tubal Mouse Ova 


TUBAL mouse ova at the eight-cell stage developed 
consistently to blastule, when cultured in the egg 
white -saline mixture used by Hammond! for the 
actual collection of ova. "This fluid was freshly pre- 
pared each day and kept in tightly stoppered vessels. 
Unlike that of Hammond, the pH was about 7-0; 
but this rapidly rose to 7-8 during measurement with 
a glass electrode or when exposed in shallow vessels, 
and the change was attributed to loss of carbon 
dioxide eontained in the egg white. Since ova failed 
to differentiate at a pH greater than 7-7, Krebs- 


* Ringer bicarbonate? (pH 7-4), with 10 y/ml. peni- 


cillin and streptomycin, was adopted as the standard 
With the addition of 1 per cent 
fresh thin egg white, this proved an excellent eulture 
medium for the.ova, but no growth was obtained in 
thé. Krebs-Ringer bicarbonate alone. 

The essential factor or factors in egg white were 


. ; shown to be non-dialysable, but an attempt to identify 


them with one or more of the protein fractions of 


egg white was unsuccessful. However, normal growth 
- was obtained with Krebs-Ringer bicarbonate plus 
crystalline bovine albumin (Armour and Armour). 


in concentrations ranging from 0-03 to 6 per cent, 
and this preparation was used in all subsequent 
observations. 

Mice were'killed on the third day after mating and 


the ova obtained by inserting a 28-gauge hypodermic 


,,neódle.at the uterine end of the oviducts, and flushing 


them out. into à cavity slide with about 0-5 ml. of 
the medium. The ova were then collected in about 
0-3. uml. of fluid, with as little tubal debris as possible, 
in a<mechanically controlled pipette. They were 


* . transferred to a second cavity slide containing 1 ml. 
“of medium, the contents agitated, and the ova again 


collected with a fresh pipette and transferred to an 
agglutination tube containing 1 ml. of fluid. This was 
tightly stoppered and incubated in a water bath at 

37°C. After 48 hr. the contents were tipped on to 
a cavity slide and examined. 

"Using this technique, only three out of 148 ova 
failed .to develop into blastule when cultured in 
0:4 por cent bovine albumin in batches of 10-14, and 


555.86 out of.87. developed when the concentration was 
;0*1 per cent. 


These blastule appeared normal and 
produced characteristic growth when inserted under 
the kidney:capsule of mice. 

dts unlikely that tubal cella or secretions trans- 


l ferred: to the culture tubes with the ova played any 


part in growth, since development continued even 
if. the washing procedure described above was 
repeated ten times, — 

The mode of action of the albumin is not clear. 


‘It did not appear to function by preventing extraction 
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of any component of the ova, since they failed to 
grow in Krebs-Ringer bicarbonate: containing 200 
ova/ml. which had been füptured by alternate freezing 
and thawing. However, it did alter the physical 
properties of the medittm: and greatly facilitated the 
manipulation..of*the ova with a pipette, as those in . 
Krebs-Ringer-b. arbonste alone adhered to the glass. 
So far it has i a that the omission of calcitim, 
magnesium, potassium or glucose from the Krebs- 
Ringer bicarbonate, prévented growth, and develop- 
ment was delayed without phosphate. Growth 
oceurred only between pH 6-9 and 7-7 arid continued 
when the molarity was reduced to 0-09. 
I acknowledge the generous help given by members 
of the Department of Biochemistry of this University. 
s ss ih 
* W. SÉ WiiTrEN 
John Curtin School of Medical Research, 
Australian Nationa! University 
Canberra. ` 
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Microbiology of Silage 


ALTHOUGH several investigators have stud 
micro-organisms present in silage, $he various types 
of organisms and the number of each’ cund in different ` 
qualities of silage are rarely given, Preliminary results 
of a study of the micro-organisms present in grass 
silage made in four different ways may therefore be 
of interest. 

The silage was made in glass Tubos in & manner 
similar to that described by Allen et al., 40 gm. of 
the grass mixture—perennial ryegrass "and white 
clover—being mown and after treatment being 
packed into tubes 6 in. x 1 in, care being taken 
that all the implements used had been previously . 
sterilized. Each tube was immediately closed with 
an air-tight stopper, and stored at peee laboratory | 
temperature for seven weeks, after which the tubes 
were opened and their contents examinéd for colour 
and smell as well as baeteriologically. 

Four contrasting treatments were adopted asi 
follows: (A) the grass was packed without chopping ` 
and without the addition of any water or preservative; < 
(B) the grass was chopped into inch lengths but : 
packed without the addition of any water or preserva- 
tive; (C) the grass was left unchopped but sprinkled 
with sterile water before packing; (D) the grass was 
left unchopped but was well mixed with 0.2 gm. of 
sodium metabisulphite in powdered form before being 
paeked into the tube. 

The silage from treatment (A), though made with- 
out the addition of any preservative, was still green 
and had kept well. A slight aroma of a pleasant 
nature had developed; otherwise the condition of 
the grass appeared almost identical with what was 
originally put in. In faci, it was considered'the best- 
preserved of all the four methods. In treatment (B) 
ihe silage was fairly similar in appearance to that 
in treatment (A), but^it had a slightly objectionable 
smell. In treatment (C), the silage turned slightly 
brown after a few days and when opened it smelt 
strongly of butyric acid ; it was deemed the poorest 
of all the four silages. ‘In treatment (D) the grass 
had kept well and had a pleasant aroma, but it had 
developed an unnatural. shade of green—a bright 
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Table 1. pH AND LOGARITHM OF THE NUMBER OF BACTERIA PER 
TUBE* IN THE GRASS WHEN FRESH AND AFTER SEVEN WEBES IN 
EAOH OF THE FOUR TREATMENTS 







Anaerobic 

















Treatment Total | Lacto- |Coli-| spore 
of grass pH | bacteria] bacilli [forms] formers 
Fresh 6-2 89^| 0 4 3 
A | Packed as mown 4-5 79 5 0 0 
B | Packed after 
chopping 41 9:8 0 0 
O | Packed after being 
sprinkled with 7 
Sterile water 5:6 72 7 6 
D | Packed after addi- 
tion of sodium 
metabisulphite 5-4 4-0 (98 0 






* Each tube contained 40 gm. of fresh grass. 


green as compared with treatment (A), which had 
retained the normal fresh green. 

In the bacteriological examination the contents of 
each tube were-ground up with sterile sand, and, by 
dilution, counts were made of the following: the 
total number of bacteria growing at 30? C. on tryptone 
glucose.yeast extract agar*; lactobacilli on Rugosa’s 
medium at 37° 0.3; anaerobic spore-forming, bacteria 
in Robertson’s cooked meat medium at 30°C.; and 
coliforms in MacConkey’s bile salt broth at 30° C. 

Table’ I'shows that, comparing the four silages with 
the fresh grass, there has been a distinct change in 
the pattern of distribution of the bacterial flore, 
much more so than in the total number of organisms. 
The total number of bacteria and the number of 
lactobacilli were considerably lower in the meta- 
bisulphite treatment than in any of the other treat- 
ments. The number of coliform bacteria, however, 
had not been reduced to the same extent. Excess 
of water (treatment C) tends to encourage the coli- 
forms and also the anaerobie spore formers—both 
undesirable developments. On the other hand, 
treatments (4) and (B)—packing without surplus 
water—have reduced both these developments while 
at the same time they have favoured the development 
of the lactobacilli. 

Two features stand out here in connexion with the 
lactobacilli. In the first place, the low number of 
lactobacilli present in the fresh grass; this is typical 
of all samples of fresh grass encountered in this 
work. Secondly, it will be seen that the acidity had 
developed to a.further degree where neither water 
nor sodium metabisulphite had been added, In these 
two treatments (4 and B) the lactobacillus had not 
only increased very considerably but also had become 
the dominant organism. 

These and other results on the microbiology of 
different silages will be reported in a future publica- 
tion, when it 1s hoped to relate the figures found in 
tube silage to those obtained from similarly treated 
silage made in ordinary silos. This work is being 
carried out during the tenure of a Sir James Knott 
Fellowship; I wish to thank Prof. Martin Jones for 
his interest and advice. 


KATHLEEN J. ANDERSON 


Agricultural Botany Department, 
King’s College 
(University of Durham), 
Newcastle upon Tyne, 1. Sept. 9. 
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J. Agric. Se., 27, 271 (1937). 

3 Kroulik, J. T., Burkey, L. A., and Wiseman, H. G., J. Dairy Sci., 
38, 256 (1955). 
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‘Solubilized’ Chamicals for the Control 
of Plant Nematodes 


Staniland and Stone! have described the use of 
‘solubilized’ chemicals as nematicides. Laboratory . 
work has been continued by Miss J. K. Bartlett with 
the aid of a grant from the Agricultural Research 
Council, and some otaer aspects of the problem are 
being studied by Mr. L. E. W. Stone. I have given 
particular attention to the control of potato eelworm 
in glasshouse soile. Control of potato root eelworm of 
@ high order has beer obtained by watering infested 
soil with a large volume of various ‘solubilized’ chem- 
icals. Volumes to the extent of one gallon per square 
foot are necessary, ani care is required in application 
in order te avoid ‘ponding’, with consequent uneven 
wetting of the soi and contained eelworm cysts. 
Cysts not killed ere mainly to be found at the lower 
depths where soil anc cysts are wetter. 'Solubilized' 
chemicals work best in the higher and dryer levels of 
the soil, where fumigants are least effective since the 
drier and more aerated soil does not permit a sufficient 
concentration of vapour to be retained. 

It occurréd to me that an efficient economic control 
of potato root eelworm under glass could probably be 
achieved by a combination of both methods. It has 
been found that an injection with DD (dichloro- 
propylene dichloroprapane) at the usual rate of 400 Ib. 


-8n acre can be folloved by application of a sufficient 


volume of ‘solubilized’ chemical to wet the top 2-3 in. 
of soil, the amount of liquid for this purpose being 
2 gallons a square yard. This treatment hes now 
been tested under ccmmercial glasshouse conditions 
and has given excellant results. — - 

Dr. B. G. Peters, then head of the Department of 
Nematology, Rothamsted Experimental Station, very 
kindly undertook a 'aborstory experiment whereby 
the effects of nematicides could be studied in separate 
2-in. layers of soil ta a depth of 12 in. In this way 
it was possible to investigate the effects of the two 
chemicals separately and together. Dr. Peters has 
shown that the two treatments behave independently 
and that in combinazion they are effective. A paper 
describing this work has been published?. 

The combined DD injection, followed by the 
application of a nematicidal ‘seal’, is simple and quick 
in practice and compares favourably with steam 
sterilization in efficiency, time and cost. The chemical 
which has been found most suitable for solubilization, 
with due regard to nematicidal efficiency and low 
cost, is @ commercial xylenol fraction. The most 
suitable detergent for effecting solubilization is a com- 
mercial brand oz the long-chain alkyl sulphate type. 
It is clear that ther» is much scope in the use of a 
variety of tar-distillates ; and the finding of even 
cheaper materials, particularly if cheaper detergents 
were forthcoming, might well extend the use of the 
method to open land, particularly in connexion with 
some of the more profitable crops. 

A full account cf this work will be published 
elsewhere. 


Ministry of Agriculturé, 
National Agriculturel Advisory Service, 
Government Buildings, 
Burghill Road, 
Westbury on Trym, 
Briszol. 
Sept. 6. 
1 Staniland, L. N., end Sione, W., 
J. Helminth., 27, Nor. 1/3, Ta Rios. 
* Peters, B. G., J. Helminth., 29, Nos. 1/2, 81 (1955). 
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Arresting Paramecium 


VARIOUS-devices are employed in an effort to slow 
down the movements of Paramecium for the benefit of 
first-year students. It seemed worth while to report 
that the so-called cellulose adhesives are very 
successful indeed. 

The material was prepared from ‘Stadex C.A., a 
commercial product intended for the use of decorators. 
Movement was slowed to @ convenient rate in a 
0-15 per cent solution, and one twice this strength 
was also useful for demonstrating the twisting and 
turning movements of which the animal is capable. 
The animals look perfectly normal in the solutions 

„and their movement is normal though slowed; they 
are apparently unharmed and have susvived for 
more than two months. 

I am given to understand that ‘Stadex C.A.’ is 
sodium carboxy methyl cellulose. The results should 
therefore not have been unexpected, for methyl 
cellulose has already been used successfully!; but 
as its use does not appear to be widely known,.it 

-was thought that the present observations would’ be 
of value. . z 


C.LELLENBY 
Department of Zoology, 
King's College 
- (University of Durham), : 
Newcastle upon Tyne, 1.  * 
" Nov. 2.°> 


1 Pennak, R. W., “Fresh Water Invertebrates of the United States” 
(Ronald Press Co., New York, 1958). 


Use of Gold Sols as an Aid to focusing 
in High-Resolution Electron Microscopy 


ALTHOUGH electron microscope contrast may be 
inereased by the use of objective apertures, accurate 
focusing in thin-section work is still difficult and, in 
order to obtain an in-focus picture of a particular 
field, it is very helpful to find a small dense particle, 
or & hole in the membrane, on which to focus. An 
obvious solution to this problem is to distribute 
small dense particles'on the specimen. 

Birch-Andersen e£ al. have tried: using carbon 
black, but the method is open to two objections: 
(1) large masses must be deposited on the specimen, 
and (2) even if only single particles are present, it is 
necessary to focus slightly off the particle to get an 
in-focus picture of the section, since the diameter, 
or edge, of the particle is at a different focal level. 
This effect is of importance, however, only towards 
the limit of resolution. 

We decided that & gold sol might provide particles 
of useful size and density. Fortunately, ib is easy to 
make gold sols in a wide range of particle sizes. We 
have found that particles of 130-150 A. diameter are 
very useful for focusing at a magnification of 9,000 ; 
for higher magnifications, smaller particles would be 
useful. 

Turkevich, Stevenson and Hillier? described a 
method of making gold sols in a range of particle 
sizes, The method (reduction of acid gold chloride, 
95 ml. of which contained 5 mgm. of gold, with 1 per 
cent sodium citrate at 060—100? C. depending on the 
particle size required) is easy, and yields sols with 
& very small scatter of particle diameter—the 
standard deviation of the distribution is about 10 per 
cent. We diluted the sol 1 in 10 and put drops on 
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mounted sections, left them for 10 min, and then 
drained off as much as possible. The particles were 
rather more evenly spread over the specimen if the 
sol was put on the 'Formvar' membranes before 
mounting the sections: 

We have found that gold sols, prépared in this 
way, have several advantages: (1) they are extremely 
dense and give very good images when in focus; 
(2) they are so uniform in size and their density is so 
great that they are unlikely to be confused with any 
tissue components ; (3) the size of the particles and 
their number on the specimen can be varied to suit 
any particular purpose. 


` T. H. FnewzTT 
' PAMELA TywMS 
University of Leeds, . 
School of Medicine, 
Leeds, 2.. ` 
July 29. - 


1 Bireh-Andersen, A., Maálee, O., and Sjöstrand, E. 8., Biochim. 
Biophys. Acta, 19, 395 (1953). 

3 Turkevich, J., Stevenson, P, C., and Hillier, J., Dise. Farad. Soc., 
11, 55 (1951). e 
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Quotation of Titles of Papers in 
‘ Review Articles 


As one of the ‘contributors to the “International 
Review of Cytology”, vol. 3, reviewed in Nature of 
October 8 (p. 664) by Dr. D. R. Newth, I should like 
to direct attention to certain facts. Dr. Newth con- 
cludes his review with the words: '"The reviewer 
of Vol. 1 pleaded for titles of papers to be given in 
the lists of references. If a reminder will strengthen 
the editors’ hands in forcing this reform upon unwill- 
ing authors, ib is gladly given". 

My review was submitted with a bibliography 
including full titles, and I strenuously urged the pub- 
lishers to include them. The following is a quotation 
from a letter from me to the publishers, dated 
March 29, 1954: “In a letter to Dr. Bourne [one of 
the editors] last year, I quoted the review of Dr. 
E. N. Willmer in ‘Nature’, in which he strongly 
deplored the omission of titles of papers referred to 
in the IRC. A very great deal of the value of any 
review article is lost if the full bibliography is omitted, 
and I would have wished to place this review else- 
where had I thought that this grave and short- 
sighted defect was to be repeated in vol. III. I feel 
most strongly that the main use of most reviews lies 
in the bibliography ; many of the references I quote 
are of little use to the reader if he cannot refer to 
their titles easily, and would not have been included 
had I known that the titles were to be cut out". 

The publishers replied on April 7, 1954: ‘With 
respect to the omission of titles of papers, we regret 
that we wil be unable to insert them. It is our 
house style and also the style of this series, and we 
have found that on the rare occasions when we 
have made exceptions we have had unfavorable 
comments from reviewers concerning the incon- 
sistency. We hope -that you will not find this 
unreasonable". 

The editors’ hands indeed need strengthening; but 
nob against unwilling authors. 


CHARITY WAYMOUTH 


Roscoe B. Jackson Memorial Laboratory, ' 
Bar Harbor, Maine. 


rof;*H. 8. . 
-~ Statistics: The Use of Visual 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 

^. Monday, January 16 ` 
BONE AND TooTH Society (at'the~Institute of Orthopedics, 234 

Great Portland Street, London, W.1); at 5 p.m:—Sclentific Papers. 


INSTITUTION OF ELEOTRIOAL ENGINEERS (joint meeting with the 
INSTITUTION OF CIVIL ENGINEERS and the INSTITUTION or MECH- 
.ANICAL ENGINEERS, at the Institution of Mechanical Engineers, 
1 Birdcage Walk, Westminster, London, S.W.1), at 530 p.m.— 
Meeting on, “Advanced Courses for Engineers in Industry”. 


' MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY (in the Lesser 
Free Trade Hall, Manchester), at 5.45 p.m.—Mr. Max Beloff: 
tenn Franklm: International Statesman” (Franklin Memorial 

cture). 


INSTITUTE OF METAL FINISHING (joint meeting with the INSTITUTE 
OF SEWAGE PURIFICATION, at Imperial College, South Kensington, 
London, S.W.7), at 6.15 p.m.—Air. A. E. J. Pettet: “The Effects 
of Metal Finishing Wastes on Sewage Purification". 


BRITISH PSYCHOLOGICAL Soormry (in the Psychology Department, 
Birkbeck College, Malet Street. London, W.C.1), at 8 p.m.—Mr. N. 3. 
Sutherland: “Visual Diserimination m Octopus”. 


Tuesday, January 17 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—JDr. H: Kalmus: “A Biologist’s 
Impressions of Brazll".* PE 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W.C.2), 
at 5.30 p.m.—Prof. B. Folkow (Gothenburg) : "Quantitative Aspects 
of some Mechanical, Nervous and Humoral Factors Controlling the 
Cardiovascular Syatem”.* 


SOIENTIFIC FLM ASSOCIATION (n the Mezzanine Cinema, Shell- 
Mex House,*Stránd, London, W.C.2), at 6.80 p.m.—Mr. R. Olleren- 
shaw: “The Use and Abuse of Film in Medical Illustration". 


ROYAL ABRONAUTIOAL Socwry (at 4 Hamilton Place, London, 
W.1) at 7 p.m.—Dr. W. Deck: “Crack Detection in Aircraft 
Structures", 
E Wednesday, January 18 

ROYAL Soorery OF ARTS (at John Adam Street, Adelphi, London, 
W.C.2), at 2.30 p.m.—Prof. E. N. da C. Andrade, F.R.S.: “Benjamin 
Franklin in London” (Trueman Wood Lecture). 


PAYBIOAL` SOCIETY, COLOUR Group (at Imperial College, Prince 
Consort Road, London, S.W.7), at 8.30 p.m.—Mr. J. M. Adams: 
“Colour Half-Tone -Printing". 


BRITISH GraCIOLOGIOAL SOCIETY (Joint meeting with the ROYAL 
MTEOROLOGIOAL SOCIETY, at 49 Cromwell Road, London, S.W.7), 
at 5 p.m.—Meeting on “Snow Accumulation and Ablation”. 


ROYAL STATISTICAL Society (at the London School of Hygiene 
and Tropica] Medicine, Keppel Street, London, W.C.1), at 5.15 p,m.— 
Prof.*8 Pearson, C.B.E,: “Some Aspects of the Geometry of 
Presentation in Understanding the 
Theory pnd Application of Mathematical Statistics" (Presidential 

eas). 


BRITISH NUCLEAR ENERGY CONFERANOB (in the Great Hall of the 
Institution of Civil Engineers, Great George Street, London, S.W.1), 
at 5.80 p.m.—Mr. W. B. Hall and Mr. T. I. M. Crofts: “The Use 
of Sodium and Sodium Potassium Alloy as a Heat-Transfer Medium". 


EUGENIOS Soorery (at the Royal Society, Burlington House, 
Picoadilty, London, W.1), at 6.30 p.m.—Symposium on “The Per- 
sonality Characteristics of Parents of Promising Children". Speakers: 
Miss Elizabeth Tylden, Miss Mildred Creak and Mr. 8. G. Singleton.* 


INsTITUTH OF FUEL (joint meeting with the Coke OVEN MANAGERS’ 
ASSOOIATION (SOUTHERN SECTION), at the Waldorf Hotel, Aldwych, 
London, W.C.2), at 5.80 p.m.—Mr. L. J. Clark: “Steam and Power 
in the Gas and Coking Industry",* . 


ROYAL INSTITUTE OY CHEMISTRY, LONDON SECTION (joint meeting 
with the LONDON Sxorion of the SOCIETY OF CHEMIOAL INDUSTRY, 
at the Institute of Metals, 4 Grosvenor Gardens, London, S.W.1) 


at 630 p.m.—Dr. H. J. Plenderleith : “Science in the Service of 


Archrology”. 


Om AND COLOUR CHEMISTS’ ASSOCIATION, LONDON SEOTION (at 
the Royal Soctety-of Tropical Medicine and Hygiene, Manson House, 
26 Portland Place, London, W.1), at 7 p.m.—Mr. M. R. Mills: “The 
Selective Hydrogenation of Tung Oil". 


bá £ 


Thursday, January 19 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—Dr. D. J. Stenning : "Following 
the Clouds: Sudanese Nomadism".* 


TnuvsicAnL SooIETY, OPTICAL GROUP (in the Physics Department, 
Imperial College, Imperial Institute Road, London, 8. W.7), at 2.30 p.m. 
—Scientific Papers. 


INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society of London, Burlington House, Piccadilly, London, W.1), at 
5 p.m.—Mr. H. A. Graves: “A Decade of Progress in Canadian 
Mining (1945-1954)—Part 2”. 

LINNEAN SoorETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Dr. R. W. Butcher: ‘Marine Micro- 
flagellates—a Long Overlooked Ecological Group" > Miss P. Lamplugh 
Robinson: “The Mesozoic Fissures of the Bristol Channel Area and 
Their Vertebrate Faunas". 
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LONDON MaTHEMATIOAL Socizry- (at the Royal Astronomical 
Society, Burlington Hous, Piccadilly, London, W.1),<at 5 pan.— 
Dr. K. F. Roth: “Ratioral Approximations to Algebraic Numbers", 


Socrety OF CHEMIDAL INDUSTRY, ROAD AND BUILDING MATERIALS 
Group (in the Lecture Hall, Junior Institution of Engineers, Pepys 
House, 14 Rochester Row, London, $.W.1), at 6 p m.—Meeting on 
“The Use of Pulverised-suel Ash". Mr. B. Butterworth " Brick 
Making’; Mr. W. Kinneburgh: “Light-Weight Aggregate”. 


CHEMIÓAL ‘Socrery (Ic the Large Chemistry Lecture. Theatre, 
Imperial Collegé of Science and Technology, South Kensington, 
London, 8.W.7), at 7.30 .m.—Dr. G. W. Kenner: “Recent Progress 
im the Chemistry of Pept:des" (Tilden Lecture). ? 


ROYAL SOCIETY OP TROPICAL MEDIOINE AND HYGIENE (at Manson 
House, 26 Portland Place, London, W.1), at 7.30 p.m,.—Symposium 
on “The Treatment of Suman Amoebiasis”. Opening Speakers : 
Prof. A. W. Woodruff ami Dr. A. R. D. Adams. Chairman: Prof. 
R. M. Gordon. Š 

¥ 


Friday, January 20 


BRITISH SoorstTy or THEOLOGY (at the Insitute of Physics, 47 
Belgrave Square, Londcn, S.W.1), at 9.45 a.m.—Symposium on 
“Rheology of Proteins’. 


BRITISH SOOIETY FOR RESEARCH ON AGEING (in the“ Littlewood 
Hall, The General Infirmary, Leeds), at 2.30 p.m.—Meeting on Con- 
nective Tissue and its Changes with Age". 


ROYAL ASTRONOMICAL SOCIETY (at Burlington House, Piccadilly, 
London, W.1), at 4.15 p.m. Geophysical Discussion—“Irregular 
Changes in the Rotation of the Earth", Chairman : Sir Harold 
Spencer Jones, F.R.S. Speakers: Mr. 'T. Gold, Dr. W. H. Munk and | 
Prof. S. K. Runcorn, v 

INSTITUTE OF NAVIGATION (at the Royal Geographical Society,. 
1 Kensington Gore, London, S.W.7), at 5 p.m.—"'Some Meteorological 
Aspects of High-Level Navigation’. (1) Captain, B. C. Frost i Jet 
Streams in Flight”; Mr.J. K. Bannon and Mr. T, H. Kirk: “Fore- 
casting Jet Streams”. 

INSTITUTION OF MEOEANICAL ENGINEERS (at 1 Birdcage Walk, 
"Westminster, London, PED at 5.80 p.m.—HMr. A. W. Davis: 
“Marine Reduction Gearing” (Thomas Lowe Gray Lecture). 


SOCIETY oF CHENIOAL INDUSTRY, FINE.CHEMIOALS GROUP (In the 
Chemistry Lecture Theatre, King's College, Strand, Lonzon, W.C.2), 
at 7 p.m.—Mr. E. Chadwick: ''Solvents"im the Chemical Industry du 


Saturday, January 21 


BIOoHEMICAL SapIETY (at the Postgraduate Medical School of 
London, Ducane Road, London, W.12), at 2 p.m.—Sclentific Papers. 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentiored : 

ASSISTANT LECTURER IN MECHANICAL or PRODUCTION ENGINSER- 
‘ang, ASSISTANT LECTUGER IN MATHEMATICS, DEMONSTRATOR IN 
*MEGHANICAL ENGIREER-NG, nnd a DEMONSTRATOR IN ELECTRICAL 

ENGINEERING The Prinzipal, Royal Aircraft Establishment Technical 
College, Farnborough, Eants (January 18). 

SCIENTIFIC OFFICER (with a first- or second-class. honours degree 
or equivalent in physice or chemical engineering) with the Ministry 
of Supply at Waltham Abbey, Essex, for research on heat transfer 
phenomena at high temperatures—The Ministry of Labour and 
National Service ‘Techaical and Sctentific Register (K), 26 King 
Street, London, S W.1, quoting A.468/5A/VD (January 21). i 

‘BRITISH COKE RESEA2CH ASSOOIATION FELLOW (honours graduate 
In chemistry, physics or applied science relating to fuel technology) 
to work on the physica. chemistry of carbon under the direction of 
the e of hemistry— The Registrar, King’s College, Newcastle- 
upon-Tyne (January 317. 

FOHAIR OF EDUOATION--The Registrar, University College, Singleton 

Park, Swansea (January 31). * 

GEORGE ANGUS STULENT (graduate of an approved university or 

holder of approved qualifications) for research in the Department 


of either Chemistry, Physics or Mechanical Engineering—The Regis- 
trar, King’s College, Naweastle-upon-Tyne (January 31). 
LECTURER (with qual fications 1n theoretical physics) IN PHYSI0S—~ 


The Secretary, Qucen's University, Belfast (January 31). E 

PROFESSOR OF HEAT ENGINES—The Dean, Faculty of Engineering, 
Cairo University, Giza, Egypt (February 1). 

SENIOR LECTURER IN EDUCATION at the University of Sydney, 
Australia—The Seereta-y, Association of Universities of the British 
Commonwealth, 26 Gordon Square, London, W.C.1 (Australia, 
February 4). * 

ASSISTANT LEOTURER IN HiI&TOLOGY in the Department of Physio- 
logy and Histology-——rIhe Registrar, The University, Liverpool 
{February 6). d 

LEOTURER IN FUEL TECHNOLOGY in the Department of Chemical 
Engineering—Head of the Chemical Engineering Department, 
Imperial College, London, S.W.7 (February 6). 

LECTURER or ASSIST.NT LECTURER (with some bg alin! in any 
of the branches af elestrical engineering) IN THE DEPARTMENT OF 
ELECTRIGAL ENGINEERING— The Registrar, The University, Man- 
chester (February- 11). 

DIRECTOR OF RESEAECH—The Secretary, British Scientific Instru- 
ment Research Association, Sira, South Hull, Chislehurst, Kent 
(February 14). 

ASSISTANT LECTURER (honours graduate) IN ZooLoav—The 
Secretary, Bedford CoRege (University of London), Regent's Park, 
London, N.W.1 (February 15). 
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READER IN AZRONAUTIOS at the Imperial College of Science and 
Teehnology— The Academic Registrar, University of London, Senate 
House, London, W.C.1 (February 10). ? 

"LECTURER IN THE DEPARTMRNT-OP AERONAUTICAL ENGINEERING— 
The Registrar Queen Mary -College (University of London), Mile 
End Road, London, E.1 (February 21). 

“LECTURER IN ASTRONOMY—The Registrar; The University, 7 ‘Man- 
chester 18 (February 28). 

IMPERIAL CHEMIOAL INDUSTRIES RESEARCH FELLOWS oa B10- 
OHEMISTRY, CHEMISTRY; ENGINEERING, PHARMACOLOGY ÔT PHYSIOS— 


; Secretary of University Court, The University Glasgow (February 29). 


wm IN ANATOMY —The Secretary, The University, Aberdeen 
re 

ASSISTANT: DIREOTOR- (with 8 good science degree-and a knowledge 
of research tn nutrition, and preferably proficient in foreign languages, 
and éxperience overseas) OF THE COMMONWEALTH BUREAU OF ANIMAL 
NUTRITION, Rowett Research Institute, Aberdeenshire—The Secretary, 
Guys Agrleu ultural ‘Bureaux, Farnham Royal, Bucks 

AERODYNAMIOIST (with a first- or second-class honours degree. in 
ipsios, mathematics or engineering) at the Ministry of Supply Head- 
‘quarters, London, for. assessment of civil aircraft projects for com- 
mercial ope: erations, including estimation of aircraft performance during 

take-off, landing and in fl ight—The.Ministry of Labour and National 
Service, "Techn {cal and Scientific Register (K), 26 King Street, London, 
S.W., 'quoting C.952/6]A A. 

ASSISTANT (preferably witha biological“degree ‘and bibliographical 
experiénce, and with some knowledge of German) to prepare a journal 
comprising. an annual-record of the contents of entomologieal publica- 
tlons—Cornimonwealth Institute of Entomology, 56 Queen's Gate, 
. London, 8.W.7: - 

ASSOCIATE ' PROFESSOR, -ÒF MATHEMATIOS-—-Dean W. H. Johns, 
Faculty. of Arts and .Seleneé, University of- Alberta, Edmonton, _ 


. Alberta, Canadá: => c 


ENGINEER or PHYSICIST (with a first- or " second-class honours degree 
or equivalent, and keen on practieal'as well as theoretical work) 
THE INSTRUMENTATIÓN AND PHOTOGRAPHIO DEPARTMENT of the 


7 Royal - “Aircraft Establishment, ‘Farnborough, Hants, for work on 


~“ 


*4 


edu of f pew and adaptation of existing aircraft automatic - 


~B ilots—Th nistry of, Labour and National Service, Technical and 
Fear RS Register GO. 26 Ring Street,: London, Sw. 1l, quoting 


TTC P THE Sora" DEPARTMENT, "ürade II—The Registrar, 
Hatfield TTechnical- College, Roe Green, ‘Hatfield, Herts 

MASTER to teach Chemistry up 4o "A" level— Tho Headmaster, 
Worksop’ College,, Notts. _ 

PRINOIPA SCIENTIFIC OFFÍCUÉ (witha ; frst or second-class honours 
degres- tn physics and- considerable experience in electronic tech- 
niques), to co-operate with-Nuclear Physi¢ists in the design of special- 
ized equipment and circuitry required in‘nuclear physics experiments 

th particle- accelerators, and to superviso' its. construction — The 
Senior Recruitment Officer, Atomic Weapons esearch Establishment; 
Aldermaston, ‘Berks, quoting 857/34. |. 7? re 

SCTENTIFIO OFFICER (with “a first- or "secófid-class honours degree 
or equivalent in electrical engineering or physics with a bias towards- 
electronics, and preferably with previous experience of airborne r; 
systems) afa Royal Air. Force, Establishment 1n Norfolk, for deve 
ment and adaptation of radio equipment pulse techniques, including 
aerials, power supplies and displays—-The Ministry of Labour an 
Nation: Service,-Technical and cono Register (E), 26 King Street, 
London, 8.W.1, ‘quotin, D.598/5A/. 

“SENIOR TROHNICIAN to take ee ‘of Aerobic Vaccine Production 
and -Media ` Making—The Head, Bayer Biological Institute, Beech- 
wood House, 44 Church Street, "Exning, near Newmarket, Suffolk. . 

TROHNIOIAN (with ‘experience in clinical biochemistry or in bio- | 
chemical research) IN THE CLINICAL BESEAROH LABORATORY—~The 
Bowe Governor, Royal Marsden- Hospital, Fulham Road,- London, 

` ? > e 
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REPORTS and other: PUBLICATIONS 


F ` (not included in the monthly Books, Sere, 





iv er. * Great Britain ind Ireland < 


E Te 

Department of Scientific ‘and Industrial Research. A Brief Beview 
of Solence and Technology in Western Germany. Pp. viii 1-108 
(London : "HM. Stationery Office, 1955:) 4s. net. 

Ministry of Fuel and Power. Safety in Mines Research Estab ish- 
ment. Thirty-third Annual Report on Safety in Mines Research, 
1954, oh 93-4 plates. (London: B. .M. Stationery Office, 1955). 
8. net. 

Department of Scientific and Industrial Research. Bulletin of the 
Geological are "of Great Britain, No.-9. Pp. iv+58+3 plates. . 
(London:' H.M. Stationery Office, 1955.) 68s. net. [011 ~ 

Birkbeck College ( EE of Tondon). Calendar for 1955-1958- 
(133rd ~ Session)... 132 +-xxvli (London': _ Birkbeck College 
(University.of Pond, 1055.) - 911 

Ministry of 
-Breeding—Genetics and System of Breeding. By G. E. Mann 
H3 vi+150. (London: Ho. Stationery tco, 71086 ds. um 

net. ~ 


2.3.” Other Countries, E 


Museum of "Applied Science of Victoria. Report of Activities for 
the year ended 80th June,.1954, Pp. 15. , (Melbourne: Museum of 
Applied Science of Vietor!a, 1955.) [411 

South"Aüstralla, Institute of Medical and Veterinary Science, 
Sixteenth Annual Report of the Council, July 1963-June 1954, . Pp. 
107. (Adelaide: Institute of Medical and Veterinary Science, 
19 
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Pp. 2273-2582. 55 cents. 


E $7 21-4054. 


Agriculture ae Fisheries, Bulletin No. 148: Poultry ~ 
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Defence Research Board, Canada. Publication 'T537: Dally - 
Disturbance Variation of Earth Currents at Kakloka, By Kazuo 
Yanagihara.. (Translated by E. R. Hope, yue Translator’s Com-_ 
mom Pp. i112: Publication T190R: arth Currents. By 
DIT. (Translated by E. R. M pe] Pp.8. Publication 

e Ivanov—Troyickaya Earth Current Oscillations, Three . 
papers ira G. Ivanov and Troyickaya. (Translated by E. R. Hope 
with Translator's Comments.) Pyp.i--31. (Ottawa: Defence Scientl: 
*fle Information Service, Defence Research Board, 1955.) [411 

British Guiana. Geological Survey Bulletin No. 26: The Bauxite 
~ Resources of British Guiana and Their Development. Compiled by 
D. W. Bishopp from Teporte b b E. Winter,-Sir John Harrison, and 
from other sources. „i+ +9 figures. (Georgetown : Geologica 
Survey, 1955.) 12s. 6d- 511 

nited States Departmént of Agriculture, Index-Catalogue of 

Medical and Veterinary Zoology. Part1: Authors—Aall to Azzolina. 
Pp. 1-142. Part2: Authors—B to Bychkov. Pp. 143-612. Part3: 
ee to Ozygan. Pp. 618-962. 40 cents. Part4: Authors— 
to Dzunkovski. Pp. 963-1176. 30 cents. Part-5: Authors—E 
B Fynney. Pp. 1177-1458. :45 cents. Part, 68.: ‘Authors—G to 
Gyser. Pp. 1450-1754. 40 cents. Part 7: Authors—H.to Juzuki. 
Pp. 1755-2272, 1.25 dollars. -Part 8: Authors—K to Kyzer 
„Part 9: Authors—L to Ly tkevich. 
Pp. 2683-2906. 70 cents. Part 10: Authors—M to Myoh.- Pp. 
LT RA 1.50 dollars. Part i1: Authors—N to Ozzard. Pp 
483-3720. 75 cents. Part 12: Authors—P to Quortrup. RAN 

1 dollar. Part.13: Authors—R to Rzoska. Pp. 4l 
4348., 1 dollar. Part 14: ‘Authors—S to Shweig. Pp. 4515-4410. 
1.25 dollars. Part 15: Authors—Si to.Szyszowskl. Pp kg y 
ds 2 dollars. Part 16: Atithors—T to. Tsykalas. 
“1 dollar. Part 17: Authors—U to Wyville. 
1.25 dollars. Part 18: "Authors—X -to Zyukov. 
40 cents. Supplement 1: Authors A-B. Pp. LP. 
* Supplement 2: Authors "'A-C.' Pp. 818-458. 50 cents. Supple- 
ment 3: Authors A-I. Pp. 460-844; 1.25 dollars. Su plemen 4: 
Authors A-K. Pp.845-970. 46 cents. (Washington, D.C. : Govern- 
ment Printing Office, 1982-1965.) 511 

Metropolitan Life Insurance ce Company. Statistical Bulletin, Vol. 36, 
No. 9: Gains in Longevity Are Countrywide. -.Pp. 12. "(New York: 
Metropolitan Life Insurance Company, 19565. 5) [811 

Departnient of Agriculture, Mysore State. Entomology Series— 
Bulletin No. 16: A List of the Insects of Mysore Hoke bans Mites. 
By S. Usman and Dr. M: Puttarudralah. Pp. VIHA ngalara : 
Government Press, 1955.) Es. 1/9/~. 

Rensselaer Polytechnic Institute. Bulletin, Vol. ‘34, No. 3°: iit 
Writings of David Barnard Steinman relating to the Design, Construc- 
tion and Bintory of Bridges, including Contriljutions to the Develop", 
ment of the Engineering «Profession, 1909-1954—a Bibliography. 
taff of Rensselaer -Polytechnic Institute Library. 


Prepared by the 
(Engineering and Science Series, No. 607.). Pp. 28. (roy, N.Y.: 
Rensselaer Polytechnic Institute, 1855.) <> < 
Université de Thessaloniki: Laboratoire de Zoologie. Observations 
suivies sur la Móntée en Grece. 2: Pendant les années 1040-41 
* à 1948—49, “(Montée, Anguilliculture, Inanition.) Par Prof, 
ere din Pp. i+80. 3: Pendant les années 1919-30 
à 1954-55. (Montée, A rgoilteulture, Inanition.) Par Pro 
rod è Athanassoponlos. Pp. 80. (Thessaloniki: Université as 
"Thessaloniki, 1955. [91 
Bulletin of the Museum of Comparative Zoology at Harvard Cola, 
yo; 118, No. 7: The Fossil Salamanders of the Family Sirenjdas. 

y Coleman G. Goin and Walter Auffenberg. Pp. 1497-614. itle. 
Bae and Index to Vol. 113. Pp.83. (Cambridge, Mass. : Museum of 
Comparative Zoology at Harvard College, 1955. fol. . 

United States Department of Agriculture. Leaflet No. seo: 
Cahtaloup Insects in the Southwest: How to Control Them.. Pp..8,,, 
Š cents. Leaflet No. 392: Fleas: How to Control Them. “Pp.-8. sa 
‘5 cents. (Washington, D.C. : Government Printing Office, 1955.) , (oil? 

Museum of Comparative Zoology at Harvard College. Breviora.”.+ 
No. 47 (July 12, 1955): A New Species of Whipe tailed Lizard (Gennálej" 
» Cnemidophorus) ‘from the Colorado Plateau of Mexico, New Mexico, 
Colórado, and Utah. By Charles H. Lowe, Jr. Pp. 9. (Cambridge, 

: Museum of Comparative Zoology at Harvard College, 1955.) [2911 

United States" Department of Commerce: Weather Bureau. 
Research Paper, Noz. 38: Evaporation from Pans and Lakes. BY 
M. A. Kohler, T?J:Nordenson and W. E. Fox.. siv-4-21. (Wash> 
ington, D Government Printing Office, 1955.) 20 cents. .."[911 x 

oon Survey of Programmes of -Social Development.” 
Prepared by the Bureau of Social e airs, United, Nations Secretariat, ~; 
in co-operation with the International Labour Office; the Food dand 
Agriculture Organization; the United Nations Educational, Scientific 

d Cultural rganization ; and the World Health Organization, 
Pr. iv-+220. (New York: United Nations; London: H.M. Siation- 
ery Office, 1955.) 2dollars; 15s.; 8 Swiss fi tanes. [911 
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BROADCASTING, TELEVISION’ AND CURRENT AFFAIRS 


HE directive issued by, ie Postmaster- General 

on July 27, 1955, to the British Broadcasting 
Corporation, and also to the Independent Television 
Authority, restraining either body from arranging 
to broadcast discussions or ex parte statements on 
issues within a fortnight ‘of their debate in the 
Houses of Parliament, or while the issue is bemg 
debated, has -been the subject of repeated questioris 
in Parhament during the past few months. This 
“directive, known as the fourteen-day rule, also vetoes 
broadcasts by any member of Parliament on any 
subject of legislation in the period between the intro- 
duction of the legislation and the time when 1t either 
receives the Royal Assent or is previously withdrawn 
or dropped. It has also been much discussed in the 
Press prior to the full debate on broadcasting 
anticipation of Parliamentary debates which, in 
deference to growing pressure, the Government 
arranged on November 30. 

It was statdd: by “the Prime Minister on October 25 
that the directive imposes no new restrictions upon 
broadcast discussion, but requires conformity to a 
practice, followed, in its present form, by agreement 
betweert "the. "British Broadcasting Corporation and 
the major political parties Since 1948. As explained, 
however, by the Postmaster- General in opening the de- 
bate, by 1953 the Corporation was dissatisfied with the 
situation and suggested that ıt`alone should assume 
responsibility for deciding what subjects: should be 
discussed. It did not, as the Corporation’s annual 
report for 1954-55 shows, challenge the principle that. 


broadcasting should not be allowed to encroach on" 


the position of Parliament as the supreme forum for 
the discussion of publie issues. It did, however, 
insist that 1f the rule was to be continued, it should 
be.in the form of & directive on the Government's’ 
responsibility. i 

It was clear from the speech of the Postmaster- 


wieneral that what most concerns the Government is: 


tho immense power of broádcasting, including tele- 
vision, over the minds of men. The fear that this 
power, to influence’ publie opinion may undermine or 
discotint, that of a political party inclines those in 
power* to overlook the importance of examining the 
potentialities of such & new medium, of welcoming 
the opportunities of educating public opmion which 
it offers and determining the ways in which those 
opportunities can. be most wisely and effectively used 
to widen the boundaries of public discussion, argu- 
ment, knowledge and criticism. The Postmaster. 
General, it is true, admitted that broadcast discussion 
differs from discussion in Parliament or in public meet- 
mgs generally. It differs also from discussion in the 
Press, and these differences in the technique required 
have more influence than most speakers in the debate 
were inclined to admut on’ the selection of broadcasters, 
whether or not they be members of Parliament. If 
the full advantages of broadcast discussion are to be 
realized, the choice of speakers must depend on their 
broadcasting ability and not primarily on their 


$6. 
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ETIN SEE or their iE with a 


party caucus.’ 
The most-disappointing feature of the debate was, 


.however, the*-feilurs of any of tha Government 


spokesmen to show sny appreciation of those factors 
in the situation to which Sir William. Haley, for 
example, directed atsention in his Clayton Memorial 
Lecture in Manchester in March 1954. There was no 
evidence that brandcssting and television are regarded 


as in any gense instruments of education (at least by . 


@ majority of listeners), or of the urgent need for 
positive measures to counteract their erosion, for 
example, of standards of literacy. It is not the 
slender reporting of Parliamentary .debates in the 
Press or the prior broadcasting discussion of the 
subjects of debate that undermines thé prestige and 
authority of Parliament; there has always been 
such public discussion of live issues.in the'Press and 
in the streets and clubs and other places, where people 
meet ; rather the political party machinë has reduced. 


the significance of Parhamentary debate by rhaking- - 


its issue a foregone conclusion. . 
One^of the gravest blows struck at the dignity. anā 
prestige of Parliament is the -disappearance " of the ` 


independent member, and Sir Robert Bogthby rightly ` 
reminded the Hause that it is dts own actions rather . 


than those of any other- bod that can detract from 


or uphold its dignity. 7 So far from public discussion- _ 


on parliamentary 1 issces outside the House destroying 
the: ‘reality of Parliamentary debates, members down 
tH5:Centuries have relied on the cut and thrust of 
such debates to give vitality to their own arguments. 
It is*true that there are occasions when, restraint is 
called for and wher broadcast discussion may be : 
inexpedient, just &s there are occasions "wbeén dis- 
cussion in the Press is undesirable. 


which decency, and the public interest dictate, the 
remedy lies rather with the paeje itgelf than in the 
imposition of a censarship. 

Quoting Lord Beveridge's words, “No argument 
of merit can justify stifling’ the discussion of public 
issues at; the moment when. digcussion i is host oppor- 
tune", Sir Robert Boothbyesmed that’ Parliament 
should welcome free discussion as a guide to what 
people'are thinkmg and how they.feel. It _is- true 
that there is not quise the same ‘alertness in broad- 
cast debate as in a public meeting, but only the 
most superficial obsarver can fail to notice -how 
quickly errors ara noticed and how firmly opinions 
are challenged. There is little doubt that Sir Robert 
is right in suggesting that ‘front bench’ politicians 
over-estimate the power and influence of the medium. 

Although the debate ended with tha adoption ‘of the | 
Postmaster-General’s motion, accepting the principle 
of some limitation to the anticipation of Parlia- 
mentary debates by broadcasting, and welcoming the 
appointment of a Select Committee to consider 
whether any chenges are desirable in the ways in 
which-effect is given; to this principle, iv became quite 
n 


je 


If, howevér, : 
*gections -of the Press fail- to,-exercise the restraint 


` 
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clear that many members of all parties feel strongly 
that party leaders are attempting to keep far too 
, tight a hand on publie discussion out of Parliament. 
' At least it was recognized that fourteen days is much 

- too long a period for any-such restraint to be main- 
tained, and from all-sides the absurdities into which 
the present rule might lead wére. freely’ emphasized. 
It was indeed contended by Mr. M. Edelman that» 
ihe motion was in effect an admission that the rule 
is-unworkable. It is to be hoped that the Select 
Committee will speedily arrive at some sensible 
proposals which, while indicating where restraint or 
reticence is appropriate, will safeguard the vital 

a principle of free publie discussion and the right of 
members of Parliament to speak their minds outside 
as well as within the House of Commons. 

These matters concern all who are interested in 
seeing that the full potentialities for good of broad- 
casting and television are utilized, in edueation, in 
science, and elsewhere. The debate on November: 30 
should perhaps dispose of the idea that ‘Parliament 
~is, or ever was, the main forum of. ;3Publié.discussion. 
It also indicated the,danger of any attempt to curb 
controversy by some mathematical adjustment to 
the composition of the House of Commons, & danger 
‘which is brought out vividlyin the lively attack on 
monopoly and the political party caucus which Mr. 
John Irwin has launched in his witty but provocative 
little book, “My Time is My Own"*. In an outspoken 
plea for free speech and for alternative broadcasting 
programmes; ‘he shows clearly how fatal to entertain- 
ment and to public education ‘alike subservience 
to the susceptibilities of the political party machines 
ean be. If democracy means anything at all; pe 
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enlightening: public opinion is lost. Atmospheric 
pollution, the development of nuclear energy, the 
hydrogen bomb.and the hazards from test explosions, 
water supply, the preservation of the countryside, 
transport—on all these and many other topics expert 
opinion is more likely to be found outside Parliament 
than within, and it might be difficult for effective 
warning of the dangers of some proposed action to 
be given until too late, for we have to reokon with 
the possibility of the Press reaching & diminishing 
audience. Much more use in fact should be made of 
broadcasting and television as a means of raising the 
standard of public understanding of scientific and 
technical matters, and more thought and experiment 
are required as to the appropriate techniques to be 
used for this purpose. "These will obviously differ 
according to the type of audience or viewer to be 
approached. The House of Commons debate showed, 
indeed, that several members appreciate how the 
fourteen-day rule could operate to discourage or 
prevent the education of the public in this way. 

On the Government side at lesst, there was no 
attempt to distinguish between propaganda and edu- 
cational broadcasting. Yet even in the political field, 
the distinction can be drawn; and in fact it must 
be made if broadeasting i is to be used ds an educational 
instrument.- What must be recognized, however, is 
that the, choice of broadcasters and thé nature of the 
broadcast should. be‘ determined ‘objectively: solely in 
relation to the purpose to be served. Any attempt 
to subject the content of the broadcast or the choice 
of broadcaster to the predilection of a particular 
political party would be fatal. MC 

In one respect the observations ` on the influéfice of 


argues, ib means trusting the people to think “and broadcasting on the modern child, made in the study 


decide for themselves; and if television and broad. 
casting are to be effective and present all major 
publie issues competently, the deciding factor must 
be the. - appropriateness and efficiency of the pro- 
gramme ‘and broadcaster for the task to be done. 
Mr. Irwin’s rather slight little book is worth reading 
for the evidence it supplies ‘of the „importance of 
- securing vitality in broadcasting. It should be 
obvious that if the full opportunities which open 
discussion affords of enabling people to under- 
stand the real issues involved in matters of public 
policy are to be used, it can‘only be while the matter 


is of live interest and engaging the attention of 


Parliament. When it has been settled by Parliament, 
it may no longer hold the attention of. the public, 
and the opportunity of explaining some of the 
factors that have determined government action 
may have been missed. This can be particularly 
important in respect of the technical and scientific 
factors involved in public policy. Even with the aid 
of the Parliamentary and Scientific Committee, we 
cannot assume that the exposition in Parliament is 
at present, or will be in future, such. that ‘members 
of Parliament fully appreciate the significance of such 
factors or are able to bring them out in debate. 
Under the present fourteen-day rule, however, a 
valuable means of correcting this weakness and 


* My Time is My Own: An Irishman at the B B.C. By John Irwin. 
Pp. 111. (London: Max Parrish and Cot, btd. 71955.) 8s. e net. 
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of the influences affecting the" upbringing: of: young 
people recently conducted "by -the Council. of King 
George’s Jubilee Trust, are, reassuring’ : ., "Indeed, 
despite the growth of,radio and “television, the 
working party which inquired into “the: period of 
full-time attendance at school thought that the 
printed word remaiyis the most widespread and 
influential medium affecting the child of school age 


_ and was more concerned With the raising of standards» 


in the Press. "In view of the inquiry into the influence 
of television on children and young people generally, 
now being conducted’ by the Nuffield Trust, the 
working party concerned with the influences of 
leisure time after leaving school did not consider 
television specifically ; nevertheless, the report sug- 
gests that, hitherto, radio and television in Great 
Britain have maintained a good standard. While, 
however, the influence on juveniles of .adult films, 
newspapers and radio programmes is often exag- 
gerated, there is much evidence that their cumulative 
effect on standards of taste and values is considerable. 
It will be remembered that Sir William Haley 
stressed the dominant influence of British broad 
casting on manners, but he was equally concerned as 
to the effect of television upon the very possibility 
of educational broadcasting. 

The function of broadcasting as an incidental 
result of the maintenance of high standards, or 
pursued as a definite objective in the Third Pro- 
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gramme or in other ways, was strongly emphasized 
by the Beveridge Committee. It may be recalled 
that the majority itself was convinced that the 
group listening scheme had considerable educa- 
tional potentialities, and that—through the Third 
Programme at least—a more determined effort should 
be made to encourage~the participation’ of the 
' audience and ‘so increase the citizen's: understanding 
of the world around ; but a minority held’ that the 
B.B.C. had already put’ up powerful resistance to the 
attrition of standards ın a democracy. In particular, 
it urged that the B.B.C. is to some extent supplying , 
the unifying force required to make a democracy a 
real community, and that the pursuit and practice 
by the B.B.C. of the democratic values of truth and 
fairness, as well as of quality, are specially important 
in this respect. : 

This funetion is hindered, if not endangered, by 
the fourteen-day rule. If it is the function of radio 
and television in a democracy to ventilate views, the 
B.B.C. cannot continue to accept a restriction which 
any newspaper editor would reject forthwith. The 
Beveridge Committee, for example, observed that 
“if brdadcasting can find a serious audience it is an 
unrivalled means of bringing vital issues. to wider 
understanding". It can only do soif it is allowed to 
funetion freely while the issues are alive; but the 
attitude of the political party leaders hitherto almost 
suggests that they are not anxious -for a wider and 
fuller understanding. None the less, the security and 
welfare of the nation depend increasingly on policy 
being based on the facts of the situation and not on 
particular political theories or prejudices. Equally 
they frequently demand ‘action calling for public 
co-operation in ways^that.esn only be assured if 
there is full understanding of what is involved. As 
Mr. M. L. Jacks wrote in his recent book, “Education 
of Good Men”: “The man in the street needs to be 
set free from the forces which would mechanise 
his mind ... and it is for education to set him 
free". 


I 


GENETIC PROBLEMS 


TH an editorial and three articles, by M. 

Weatergaard, H. J. Mullef and R. E. Lapp, 
respectively, the Bulletin of the Atomic Scientists (11, 
No. 9; November 1955) begins a systematic dis- 
cussion of the genetic aspects of the atomic age. M: 
-Westergaard,.professor of genetics in the University 
of Copenhagen, writes on ‘‘Man’s Responsibility to 
his Genetic Heritage’; this article had already 
appeared in Unesco’s review, Impact (6, No. 2; 
June 1955). It is an exceedingly clear exposition of 
the principles of genetics, of the effects that changes 
in environment, on one hand, and in mutation-rates, 
on the other, may have on the genetic constitution 
of future generations and of the responsibility that 
we have towards them from these two aspects. It is 
probably the best general account for the public of 
what the genetic problems of the atomic age are, 
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Broadcasting, "as well as television, could and 
Should. be one nf the forces. which promote such 
eduéation. The Beveridge Committee rejected the 
idea of an advisory vouncil on adult education ; but 
had such a council beon in existence it would have 
been well placed to point out authoritatively the real 
dangers which attend the continuance of the foufteen- 
day rule, and how iz can hinder the fostering of the 
awareness not only of society, ‘but also still more of 
the relations which membership of a society involves, 
and in particular >f itg, far-reaching duties and 
obligations—duties and obligations of which the rulo 
itself is essentially tke negation. Still more effective, 
however, might well be a determined:attempt on the 
part of the Workers’ Educational "Association and 
professional bodies ta use to the full the opportunities 
which broadcasting cffers for bringing to the public 
understanding the essential factors in some problem 
of national importance whether‘ or-not it'is currently 
engaging the attention of Parliament. 

The limitations of broadcasting were emphasized 
by Sir William Haley in the Clayton Memorial Lecturé 
already notéd, and bacause of those ‘inherent me 
tions, broadcasting needs supplementing if: 
educational possibilites are to be realized. It is do 
the development of the appropriate techniques, both 
in respect of adult education generally and in relation 
to those needs.of a technological society to which 
Mr. M. L. Jacks and the King George's Jubilee Trust 
direct attention, that the Workers’ Educational 
Association and profsssional institutions should - be 
giving much thought and experiment. . The- tech- 
niques must be developed which will enable us to 
seize the opportunities which the unique power of 
broadcasting to stimulate public interest presents, 
provided it is allowed to choose its topies when they 
are alive and to entrust their handling to men and 
women chosen, noi fo- their political party loyalties, 
but for their technical competence iri broadcasting, . 
their personal integrity and their vision and sense of ' 
public responsibilty. 


a 


OF THE ATOMIC AGE M" 


' and what kinds of ethical aid practical issues thoy 
raise. 

H. J. Muller writes on “How Radiation Changes 
the Genetic Constitution”. This is the-paper which 
Prof. Muller .would have delivered at the Geneva 
Confererice -on the Peaceful Uses of Atomic Energy 
had he not been prevented at the last moment by 
decision `of some cautious administrator. The 
editorial, “Genetics im Geneva", deals extensively 
with this remarkable episode! and its implications. 

If it had been read, Muller’s article would certainly : 
not have made headlines as some of the less com- 
petent pronouncements at that Conference did. It 
is a profound appraisal of the present knowledge of 
the genetic effects af ionizing radiations. Its interest 
is in two directions. First, it gives new estimates 
for human populations: (a) of the increase in the 
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rate of deleterious mutations expected from increased 
radioactivity ; (b) of the present ‘load’, that is, the 
level of deleterious mutant alleles already present ; 
and (c) of the natural mutation-rates. All three 
estimates are, of course, in part conjectural, and 
Muller stresses the urgent need for far more research. 
But they are the best that can be done with what 
is available. 

Secondly, at each step in these calculations Muller 
expounds very fully every aspect of the argument. 
The estimates may not go on being acceptable for 
long, as more reliable data come in; but Muller’s 
arguments and treatment will remain very useful for 
a long time. Here probably lies the ofitstanding 
value of this article. : 

The three estimates are: (a) for the increase in 
the mutation-rate following irradiation: at least one 
mutation per germ cell per about 450 r., considering 
only lethal mutations and those reducing the fitness 
of the homozygote by not less than 10 per cent; 
(b) for the present ‘load’ of such mutations: 6-5-8 
per individual; and (c) for the rate at which such 
mutations arise ‘spontaneously’ in man: about 8 
per hundred germ cells. 

There are a number of interesting consequences 
which Muller deduces from these estimates. One is 
that only about 40 r. applied to a population would 
be sufficient to double its natural mutation-rate : 
this is & dose which, spread over some fifteen years, 
some radiologists may already be receiving. Another 
deduction is that natural radioactivity may account 
for about one-sixth of the spontaneous mutátion-rate 
in man. A third deduction is that the loss of fitness 
in the first generation after Hiroshima cannot be 
perceptible. Over an existing load of 6-5-8 mutations 
per individual, an extra one due to parents both 
irradiated with as much as 225 r. would not be 
detectable under the crude conditions of collection 
of data. Yet the serious genetic damage is there: 
some of it is being paid for by the first generation, 
and the bulk will be spread thinly over innumerable 
future ones. Muller’s article sets out very clearly 
the apparent contradiction between the amounts of 
serious genetic damage done and the fact that its 
consequences are not evident: “even though the 
induced mutations may be many times the number 
that would arise naturally in only one generation, 
they are nevertheless few in relation to the accum- 
ulated natural ‘load’. Hence they can raise by only 
a rather small percentage the number of genetic 
shortcomings already present in the population". It 
would, of course, be impossible for a population to 
“tolerate generation after generation an exposure 
which, given to only one generation, would cause no 
perceptible deterioration”. It is precisely this con- 
dition that we have to appraise when considering the 
genetic consequences of the industrial use of atomic 
energy, as distinct from those of the military use. 

The article by Lapp—‘Global Fall-out"— makes 
very interesting reading for the non-physicist. It 
deals, however, with fall-out after super-bomb tests, 
and international agreements to stop these tests 
should not be far away. As to fall-out in war, the 
immediate consequences would' be final enough for 
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the whole of mankind : it does not seem to be worth 
while thinking about the genetic consequences. 
The editorial, “Genetics at Geneva", deals with 
the facts and the implications of the ‘muzzling’ of 
Prof. H. J. Muller at the Geneva Conference. Prof. 
Muller is unquestionably the foremost authority in 
the world on radiation genetics. The rather pitiful 
series of episodes—already reported in the daily 
Press, and given again in detail in this editorial— 
has had, of course, a very beneficial effect: many 
more will carefully read Muller’s paper. It is, how- 
ever, another example of the threat to tho integrity 
of science recently analysed by Piel (see Nature, 176, 
1134; 1955). It also shows how dangerous it is to 
have research on the:long-term effects of radiations 
—a matter of supreme concern for the industrial uses 
of atomic energy—carried out in the same labor- 
atories and under the same administration as research 
with an essentially military outlook. ' 


CHALLENGE OF AUTOMATION 


The Practice of Management 
By Peter F. Drucker. Pp. vii--3855. (London: 
William Heinemann, Ltd., 1955.) 25s. net. 


NY review of the British edition of this book 
must begin by echoing many of the praises that 
have been sung in the intervening few months since 
the American original first appeared. The praises 
are deserved—in the sense that the book is dynamic, 
stimulating and challenging. The echo is right, too, 
in the invitation to every manager and official in 
British industry to read the book. But, at least in 
the mind of the present reviewer, there is a limit to 
which the fervent adulation should go. 

To appreciate the tone and tenor df these 
tumultuous three hundred and fifty pages, it needs 
to be recalled that the author, Mrr Peter F. Drucker, 
is a sociologist by interest, and an industrial investi- 
gator by adoption. He has looked at American 
industry from the top down and has had the fortune 
—good or bad, according to one’s point of view-—to 
look from the top of very big heights. One of his 
best-sellers was called “Big Business", and the aura 
of bigness rather than greatness surrounds his latest 
accomplishment. 

Lest this cool comment be taken unfairly as 
criticism, let it be said that Drucker starts off his 
volume by disclaiming any intention of writing on 
the techniques of management; but he did set out 
to produce & practical book. The reader, as the 
product turns out, gets a great deal of guidance and 
help on how not to do things in management, but it is 
by implication that he is expected to learn what to 
do and how. The informed reader wil come away 
with a vivid impression of having seen all this before, 
perhaps not with so invigorating a degree of excite- 
ment and incitement. The newcomer to the subject 
will hug the book to his breast as an indispensable 
vade-mecum in the toilsome journey through the 
tasks of executive management. A 

“The obstacles to the ‘automation revolution’ are 
great—above all, the lack of men properly trained m 
the new concepts and skills.” This sentence is 
perhaps the bedrock of the study: but the skills 
concerned are not thoroughly techmcal and intricate, 
in the vein of electronic brains, elaborate computa- 
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tions and complex, mechanisms. They are, instead, 
the age-old simple skills of motivation and the 
promotion of morale—not just a re-hash of old 
personnel management and human relations but the 
deeper and more vital process of making management 
& leading force of all efficient operating. “Managing 
managers is the central concern of every manager” 
is a recurrent theme throughout Drucker’s thought, 
and it is in this regard that the responsible reader 
feels most keenly the lack of practical approach: a 
whole Part of the book is devoted to the theme, but 
one comes away from it with little more than the 
inspiration contained in the theme itself. 

The fifty pages devoted in Part 3 to “The Structure 
of Management” are among the most valuable of all. 
Again, the knowledge is nowhere new; but sound, 
teaching is realistically conveyed, and the notion of 
‘federal decentralization’ is a helpful concept in these 
days of large and complex organizations. Clearer 
understanding of Drucker’s thesis in this direction 
would be of immense practical value to the managers 
and officers of many & British undertaking, including 
those in the nationalized industries. 

Here and there occur items which leave the serious 
reader much puzzled as to why they are given the 
degree of emphasis in treatment—unless these are 
the instances where the author’s own lack of practical 
insight have led him astray. For example, a whole 
chapter in Part 1 is devoted to considering the 
objectives of the business, and in the event it says 
little more than the paragraph of half a century ago 
wherein F. W. Taylor pleaded that all management 
decisions should be based on facts and the due 
analysis of what such facts reveal. Or again, much 
later in the book the position of the supervisor is 
surveyed, and recommendations are made .about 
enlarging his responsibilities and the scope of tasks 
entrusted to him. One is left wondering what sort of 
a role the representative supervisor has in American 
industry if the enlargement here called for is so 
revolutionary : “If the supervisor. has a genuine 
manager's job, if he is adequately supported by his 
own staff, if he has real authority, and if his unit is 
big enough—then his job will have become manage- 
able again”. 

The chapters inquiring "Is Personnel Management 
Bankrupt ?' will also excite considerable interest 
among British readers, especially those whose own 
recognition of the need for specialist personnel 
assistance has been grudging, if existent at all. But 
they will be disappomted, for Drucker’s answer is in 
the negative, and his two chapters (22 and 23) on 
how it can best make its mark are indeed valuable. 

It would be a pity to let criticisms of detail hmder 
the widespread acceptance of an important work, 
and the foregoing comments have been made in the 
interests of maintaining a correct perspective. The 
book is long—in fact, too long for the type of contents 
that 1t offers. Yet it is easily readable and has a 
facile style that makes for ready absorption. Its 
title, however, can be misleading, and, at a time 
when reliable information about management action 
is being avidly sought in Britain, it seems dangerous 
to let a possibly disappointing source pass by un- 
marked—disappomting, of course, only m the sense 
in which the author himself avers that his book does 
not intend to teach the techniques. To some readers 
it may, perchance, be disappomting in other direc- 
tions: for example, the emphatic restriction of 
‘management’ to the business world (that is, the 
making and marketing of products), whereas in 
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Britain we accept management as equally pertinent 
In service spheres, in government and in a multitude 
of non-commercial activities; and did not Mooney 
and Reiley a quarter of a century-ago in the United 
States claim thai the major factor about management, 
was its universality 1 e 

To me the main disappointment lies m the basic 
acceptance of the superficially popular cliché that 
“managers are born, not made”. Leadership 1s, 
indeed, as Drucker says, “important and has no sub- 
stitute”. But to go further, as he does (*. . . cannot 
be created or promo-ed . . . taught or learned . . ."), 
is to fly in the fece cf experience and to run counter 
to the mature thought of several highly respected 
thinkers gomg as fa- back as Mary Follett in the 
early 1920's, or Henri Fayol at the turn of the 
century. E. F. L. Brecu 


HUMAN FACTORS IN UNDERSEA 
WARFARE 


A Survey Report on Human Factors in Undersea 
Warfare 

Prepared by the Panel on Psychology and Physiology. 

Pp. x--541. Supplement. Pp. ii--92. (Washington, 

D.C.: National Academy of Sciences—National 

Research Council, 1949 and 1964.) n.p. 


N 1946 the United States National Research 
Council appointed a Committee on Undersea 
Warfare at the request of the Office of Naval 
Research. This Committee set up a Panel on 
Psychology and Physiology, and asked the Panel to 
“draw up an outline far a survey of basic and applied 
research on problems related to the human factor m 
undersea, warfare". ‘his the Panel did, and then 
selected & number of authors who were known for 
their scientific work in the various fields to be 
eovered, and asked them to produce written reports 
on topics indicated. Sew, if any, of these experts 
had had direct experiance of submarine problems, 
but it was thought that this would be an advantage 
rather than a handicap since “a fresh and somewhat 
detached point of view might prove valuable in 
pointing up new problems". 

Most of the reports were prepared during 1947-48, 
and the volume now under review was first published 
in 1949. At that tome four of the papers—the night 
lookout ; the design and use of optical instruments ; 
visual display of complex information ; and arrange- 
ment of equipment—xere considered to contain 
material which should be treated as secret. These 
studies have now been declassified and are issued for 
public circulation asa supplement to the main volume. 

The topics dealt with are: general visual problems ; 
design and arrangement of operating equipment ; 
ecmmunication; habitability, 
physiological and psychological ; emotional stability 
and adjustment; selection and training: and per-- 
sonnel resources. Prectically everybody who is 
actively concerned with human aspects of sübmarine 
and related operations skould already be familiar with 
nearly everything that :s reported and discussed in 
this book. Moreover, an immense amount more of 
experimental work has deen carried out during the 
past six or seven years cn all the matters raised and 
on many others. In numerous ways also, the nature 
and probable tactics of undersea warfare have 
changed somewhat radically, with the result that 


~ 


. 106 did 
new problems have developed and some of the old 
ones have changed direction and practical importance. 

Nevertheless, this remains an outstandingly valu- 
able source and reference book for the submarine 
expert, and for many other types of reader it-may 
well come as a revelation of what well-planned 
physiological and psychological research can accom- 
plish. A great many of the problems considered are 
of enormous importance in current industrial organ- 


ization: for example, how to arrange maps and, 


charts and measuring devices on all kinds: of-optical 
and other instruments; how to design machine 
controls and to arrange instrument panels and equip- 
ment generally; how to study intelligibility and 
range of communication, visual and auditory ; and 
how to find out the effects of extremes of temperature, 
humidity, noise and other forms of stress. 

The fact that the whole book has been seriously 
written by scientists whose principal interests are in 
fundamental research means that, although the 
reports ‘now need much supplementing in detail, 
the data that are reported are almost all thoroughly 
well accredited, and the methods and procedures 
described are of wide and permanent interest. 

Considering the range of topics covered, and that 
thirty-four authors have ‘contributed papers, the 
consistently high level maintained is remarkable. If, 
however, I had—rather unfairly—to choose one dis- 

. cussion as being of outstanding interest at the present 
time, I think I should select Dr. J. W. Gebhard’s 
article on visual display of complex information 
(Supplement, pp. 39-66). His particular concern is 
with “the problems of an information centre which 
must handle and interpret diverse ever-changing data 
collected from many sources”. There is no better 
brief account anywhere of what was known about 
such problems up to the beginning of 1949, and many 


-of the critical problems which were then pressing . 


have become still more urgent since. All the displays `° synthesis. would ‘imply a definite’ numerical pro- 


dealt with necessarily present the information to be 
communicated in coded form. Obviously the human 
sense organs and brain must also, in their own ways, 
eode observed information for storage and recall. It 
is of great general interest, therefore, that some of 
the codings used in radar, sonar and other systems 
of display should be more fully and immediately 
"accessible to the normal operator than others. 
Further, the question, which in this article is critically 
considered and very clearly illustrated, of how many 
dimensions of change can be simultaneously -dealt 
with in the coded visual display remains still one of 
great practical importance and fundamental sig- 
nificance. F. C. BARTLETT 


- 


AUTOMATIC FEEDBACK 
CONTROL 


Automatic Feedback Control System Synthesis 
By Prof. John G. Truxal. (McGraw-Hill Electrical and 
Electronic Series.) Pp. xii 4-675. (London: McGraw- 
Hil Publishing Co., Ltd., 1955.) 89s. 6d. 

OUNG American professors of electrical engineer- 

ing, especially those who have studied at the 
Massachusetts Institute of Technology, often write 
books about automatic control, and the number of 
re-hashes of ‘Brown and Campbell is now consider- 
able: It is a pleasure to find that Prof. J. G. Truxal's 
book, although it does not stray far beyond what 1s 
recognizable as ‘M.I.T. thinking’, is an advance on 
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existing books. It presumes acquaintance with one 
or other of the introductory téxt-books, and gives an 
account of the many developments of the theory of 
feedback systems that have béen made in recent 
years. Accounts are given, for example, of the ‘root 
locus’ method of Evans, of the ‘pole-zero con- 
figuration’ approach, associated with Guillemin, the 
statistical approach that was initiated by N. Weiner, 
and the 'describing" function’ and ‘phase-plane’ tech- 
niques for dealing with non-linear systems. There is 
also & chapter on sampled-data systems. 

These and other facets of the subject are clearly 
presented and intelligently discussed, and although 
the book is largely @ presentation of mathematical 
procedures that have been-described elsewhere, there 
are many sections in which significant.new con- 
tributions can be found. A book that brings the: 
knowledge of its readers up to date in this way will 
be of great value. " 

The approach is mathematical and based through- 
out on the use of the Laplace transformation. "THe 
book is not intended for beginners, but as a supple- 
ment to introductory text-books on feedback systems 
and on the functions ofa complex variable. Regarded 
as & presentatión of the mathematical procedures 
now available, it is excellent, and will be valuable to 
advanced students and to designers. References to 
the literature could with advantage have been more 
complete: They are given, rather thinly, as footnotes, 
and confined mainly to American sources. 

The value and high quality of this book being 
granted, it may nevertheless be questioned whether 
Prof. Truxal has quite justified the use in his title 
of the word ‘synthesis’. It is true that. analysis and 
synthesis are not separable, and that in Gontriving a 
control- system tô meet a specification it may be 
‘useful to consider such things as the patterns of poles 
and zefos of a linear transfer function. But true 


cedure,:without-trial and.error, starting from quan- 
tities given’ ‘in the „specification and ending. with 
quazitities defining ‘the -physical construction. It is 
probably impossible for progress in" methods of 
Synthesis to be made, as long as the discussion insists 
on the excessive generality of being’ applicable to 
feedback systems'in general. It is possible to go 
much further if such systems aro first classified. For 
well-defined classes of feedback system—say, for 
example, large positioning servo systems or auto- 
matically controlled distillation columns—one may 
make progress with the: problem of synthesis or 
‘design for controllability’, the parameters of the 
apparatus controlled being regarded as variables, as 
well as those of the controller. ` 

The tacit assumption that some ‘system to be 
eontrolled' is given, and that the only problem is the 
Synthesis of separate control elements to be added 
thereto, has always been. shortcoming of the 
Massachusetts contribution in this field, and Prof. 
Truxal, in so admirably consolidating and even 
advancing this contribution, has tended to retain the 
restriction. Perhaps he would consider what the 
implications would have been if his title had been 
“The Synthesis of Controlled Systems” instead of 
“Control System Synthesis”. But to suggest that an 
author might have written a different book is one of 
the vices of reviewers, and we may be grateful for 
this comprehensive, clear and well-produced book 
that will contribute to the further advancement of 
the development of automatic controls. 

A. TUSTIN 
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Rapport Europées Congrés Toegepaste Electronen- 
microscopie, Gent, 7-10 April, 1954 
Edited by G. Vandermeerssche. Pp. 369. 
Rijksuniversiteit, 1954.) 500 Belg. francs. 


"pus Centre for Electron Micrbscopy of the 
University of Ghent organized in April 1954 the 
first congress devoted solely t6 the applications, as 
opposed to the fundamentals, of the subject. Previous 
meetings of an international nature had covered all 
aspects, but the rapid ‘advance in the uses of the 
electron miéroscope justified’ a conference with a 
somewhat narrower scope. The proceedings of the 
» published with gommendable speed within 
onthe. of its termination, shows that the range 
_of topic was still very wide, while the list of authors 
“substantiates the title “European”. 

Eleven papers are concerned with the electron 
microscope. itself and special methods of operation, 
‘Such as: the reflexion and. emission techniques and 

electron diffraction. Another eleven papers cover 
medical and biological applications : ultra- -mierotomy, 
. bacteria, viruses and fibrillar structures. Only five 
_contributions deal with metallurgical problems, con- 
firming the general observation that this field has 
been the slowest to find uses for a higher resolution 
than the optical microscope provides. On the other 
hand, a new trend of the past few years is strengthened 
by the amount of attention paid to chemical.and in- 
dustrial applications. Ten pers i in this group cover 
a wide range of materials : ceramics, greases, textile 
fibres, metal oxides, clays and fluorescent powders. 
The volume thus presents a useful picture of the 
pregent state of applied electron microscopy. It 
-Terfiaing, only to say that speed of publication has not 
led to “sacrifice in quality of sproduction ; 
oprinting, binding, and repo ioti gm mgof micrographs . 
are alike excellent. The adits Who was alsg in 
charge of the d 
| congratulat 
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By Dr. F. Sherwood Taylor. 1 xii-- 178. (London : 
William Heinemann, Ltd., dg 5} 25s. net. ^ 

B history of science this book increases our 
ebtedness to the letes Dr. F. Sherwood 
VR s0 much’ to present the results of 





ustrated. history of science it is | unique. 
the 1953 Christmas Lectures at the Royal 











jong others, illustrations relating to. the 
s and conduct of the experiments. These, 
ketches drawn by A. R. Thompson, are. built 


n the times when the experimenté wero first 
nd are not merely substitutes for photo- 
hich might have’ been taken had photo- 
been possible. They have a liveliness that 
e reader feel that he is an eye-witness of 
what was going on, when, for ample, the Abbé 
Nollet felt the shock from a yden, jar, or Sir 
Humphry Davy demonstrated thisfelootris arc in 1808. 

Beginning with the observations of the Egyptian 
priest-astronomers and the Greeks who studied 





-geiénce for its interest rather than its use, the author’ 


Surveys ‘the early days of experimental science and 
its remarkablo progress during the ene century, 
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the work of men like Faraday, Kelvin, Edison and 
Crookes in the nineteenth, and the past fifty years 
during which “so much knowledge and power have 
come into men’s heeds and hands that they cease to 
think of science as some specialised occupation, but 
are coming to regard it as a way of understanding 
and organising any zob of work". F. J. NogrH 


General Microbiolcgy 

By Prof. William C. Walter and Prof. Richard H. 
McBee. (Based on the original text by Prof. D. B. 
Swingle.) Pp. ix4345. (New York: D. Van 
Nostrand Company, Ine. ; London: Macmillan and 
Co., Ltd., 1955.) 38s. net. 


N 1948 a boek was published by the late Prof. 

D. B. Swingle, o? Montana State College. It was 
entitled “General Bacteriology” and, as an intro-. 
duction to the lower forms of life, was so well received 
that it was revised and issued in a second edition in 
1947. Two of Swingle's successors at Montana, Profs. 
W. G. Walter aud Frof. H. MeBee, have now made a 
thorough revision ef the earlier work and, as the 
title implies, have adopted a broader approach. 

Some of the mere recent aspects of bacterial 
cytology, genetics and nutrition are described to 
illustrate the growmg importance of the study of 
bacteria as a means of illuminating some of the newer 
disciplines. A new section describes the mutual 
relations of muüero-organisms, while chapters on 
pathogenic bacteria and viruses have been expanded. 
The book is extremely well illustrated and would 
form an admirable introduction to the study of 
microbiology for professional and lay readers. Its 
weakness is in. the chapters dealing with applied 
bacteriology. The few pages on industrial micro- 
biology, for exemple, are so scanty that they could 
profitably have beer omitted to allow a wider treat- 


Jof d às. ‘congress must be «ment ofi a topic like the microbiology of milk products. 


(T. H. HAWKINS 


Hydro-Electricity and Nature Protection 
Stating the Case. Prepared by the Rt. Hon. Lord 
Hurcomb. (Pre Netura, Vol. 2. Pp. 224. (Brux- 
elles: Union Internationale pour la Protection de la 
Nature, 1955.) n.p- 
N the summer of 1952 the International Union for 
the .Protection cf Nature held "its third General 
Statutory Assembly at Caracas. A technical meeting 
was held at the same time which brought together 
two hundred experts representing thirty-two countries 
and five continents. One of the items discussed was 


s» “Hydro-electricity and the Protection of Nature". 
LA volume of 550 pages containing the proceedings 


and the papers of the Caracas meeting appeared m 
1954; but it cemprised several subjects and it had 
also to be reproduced in three languages and prin- 
cipally in Spanish. As a result, the remarkable 
documentation on hydro-electricity that had been 
gathered from sixty preliminary reports, submitted 
to the Caracas Conference by specialists from all over 
the world, could not be used to-the full extent of its 
worth. 

A volume has now been prepared by the Right 
Hon. Lord Hurcormb, vice-president of the Union, 
with the aim of placing within the reach of the publie 
as much as possible of the more important points of 
this documentation in an abbreviated form. Soge 
of tbe papers are ir. French and some in English ; ^ 
French summary is given of the papers published is 
English, and vice versa. 
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NEW UNDERWATER HYDRODYNAMIC RESEARCH 
LABORATORIES 


By F. S. BURT 


Admiralty Research Laboratory 


‘THE Admiralty recently released information on 

the new Underwater Hydrodynamic Research 
Laboratories completed just over a year ago. These 
new facilities, which form part of the Admiralty 
Research Laboratory, Teddington, are to carry out 
fundamental research into the behaviour and, charac- 
teristics of underwater bodies with the view of 
investigating the possibilities of making major 
advances in this comparatively unexplored field of 
hydrodynamics. The total cost of these facilities 
was just over one million pounds. The present article 
is published by permission of the Admiralty. 

The most spectacular item of the equipment 
is the 60-ton rotating beam and annular channel 
which have been designed to investigate the behaviour 
of bodies moving at high speed under water. In 
addition, there are two water tunnels which are 
analogous to the wind tunnels used in aeronautical 
research. There is also a glass-sided water entry 
tank for investigating, on a model scale, the 
problem of the entry of missiles from the air into 
the water. 


Rotating Beam, Channel 


The rotating beam channel, which is housed under 
a 160-ft. diameter dome, is used for the measurement 
of stability and contro] characteristics and also for 
the investigation of bodies of various forms moving 
at high speeds under water. The 122-ft. span rotating 
beam spins over the annular channel of rectangular 
section, 34 ft. wide and 15 ft. deep. The radius of 
the inner wall of the channel is 34 ft. and that of the 
outer wall 68 ft. The models, which may be up to 
20 ft. in length, are normally run at a depth of 5 ft. 
and may be attached to the beam at alternative radii. 
The maximum speed of the beam is approximately 
30 revolutions per minute, giving a speed of 150 ft./sec. 
at the 50-ft. radius or nearly 100 knots at the 55-ft. 
radius. The beam is driven by a 1,510-h.p. 600-V. 
D.C. motor controlled by a Ward Leonard set, and its 
speed can be controlled either manually or auto- 
matically to any speed to within 0-1 per cent of the 
top speed. For some of the tests it is necessary to 
obtain speed very rapidly and this is achieved by 





Fig. 1. The annular channel and rotating beam. 


The windows of the inner observation chamber can be seen. 


The water is so clear 


that it is difficult to see it even in the original photograph 
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Fig. 2. The 30-in, water tunnel, showing the working section and the «ontrol console 


over-running the electrical plant for short periods, 
enabling the beam to be got up to maximum speed 
in only fifteen revolutions. 

At one section of the channel large windows are 
provided in both the inner and outer walls. The 
windows are made up of large 1]-in. thick ‘Triplex’ 
panels through which the models can be observed. 
'To enable high-speed photographs of the experiments 
to be taken, the million gallons of water in the channel 
is specially treated and filtered. By careful control 
the optieal transmission of light in the channel is as 
high as 90 per cent per metre compared with air. 

The models which are run in the channel and also 
those used in the larger water tunnel may be powered, 
and always contain within themselves the necessary 
instrumentation to measure any forces, moments or 
pressures that may be required. The resistance 
strain gauge, used in an A.C. bridge, is the standard 
transducer for all measurements. 


The Water Tunnels 


The first of the new major pieces of hydrodynamic 
equipment to be built was the water tunnel having a 
working section diameter of 12 in. "This tunnel was 
designed to be as versatile as possible and has a variety 
of alternative working sections. The water speed 
ean be continuously varied up to some 82 ft./sec. in 
the closed jet and up to about 62 ft./sec. in the 
slotted-wall working section. 





Fig. 8. Multiflash» photographs (2 psec., 110 joules) of a typical 
wazer-entry trajectory 


110 » 

"The larger of the two watot tunnels has a jet 
diameter of 30 in. and the speed is continuously 
variable up to 60 ft./sec. (35 knots). In both tunnels 
the pressure at the model can be varied between 2 Ib. 
per 8q. in. and 46 Ib. per sq. in. absolute. Powered 
models cannot be made much less than about 8 in. 
in diameter, and much thought was therefore given 
to the design of a suitable working section. This 
resulted in the concept of a slotted-wall working 
section partially open and partially closed. The 
philosophy behind this idea is that the wall corrections 
of an open jet are very much less and of opposite 
sign to those of a closed jet, and by enclosing the open 
jet by a cage of bars one can in fact get the virtues 
of an open jet tunnel and a very much longes working 
section. 

A considerable amount of development was done 
on the optimum layout of such a working section, 
and as a result of this it has been found possible to 
double the effective size of the working section, at 
any rate so far as tests on bodies of revolution are 
concerned. Hence powered models some 10 in. in 
diameter and up to 12 ft. long containing 100 h.p. 
ean be tested in the 30-in. tunnel. These models are 
fitted internally with a five-component balance and 
also means of measuring the torque and thrust. 
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In addition to the nevel working section, this 
tunnel is also fitted with s ‘resorber’. This takes the 
form of.four 1l:ft. diameter passes up and down a 
60-ft. deep pit, and by the combination of pressure 
and time re-absorbs any eavitation or gas bubbles 
that may have been formed in the working section 
during the course of the experiments. 


Model Water Entry Tank 


To assist in the study of the air-to-water entry 
behaviour of weapons, a new glass-sided tank 29 ft. 
long, 9 ft. deep and 5 ft. wide has recently been 
erected. This tank has been designed to examine the 
behaviour on entering water of 2-in. diameter models 
which are fired from a slotted cylinder catapult with 
entry speeds of up to 309 ft./sec., which on Froude 
scaling corresponds to about 1,000 ft./sec. full 
scale, 

The virtue of this type of catapult is that it enables 
the models to enter intc the tank with varying 
amount of pitch and yaw, which are vital parameters 
in these investigations. The models can be fired into 
the tank at any angle between horizontal and vertical, 
and high-speed photography is used to examine their 
behaviour. 


USE OF SOLAR ENERGY 


HE World Symposium on Applied Solar Energy 
and the Conferenee on Solar Energy, which were 
held recently in Arizona, have received considerable 
publicity. These conferences were sponsored by the 
Association for Applied Solar Energy, the Stanford 
Research Institute and the University of Arizona, 
with Mr. Lewis W. Douglas as the general chairman. 
That more than a thousand scientific workers, repre- 
.Usenting many nations, travelled to Arizona to discuss 
problems concerned in the application of solar energy, 
indicates. the interest in a subject that was first 
exploited forty to seventy years ago and which has 
> peen intensively studied during the past ten years. 
- Press reports from the conferences on the future of 
solar energy have varied from unqualified optimism 
, to salutary pessimism. At the concluding session, 
the vice-chairman, Mr. Merritt L. Kastens, who was 
responsible for the organization on behalf of the 
Stanford Research Institute, said that he had been 
asked :, “Were the conferences successful ?" He said 
that he would be able to answer this question in ten 
years time ; this was the only reply that could be 
given, for it is difficult at the moment to see in 
correct perspective the precise applications of solar 
; energy that are economie, and the path of future 
developments. 

Whatever may be the outcome of the conferences, 
there can be no question that never before have all 
the existing facts concerning the present position of 
research in the various applications of solar energy 
been presented simultaneously and freely discussed 
by. scientists, engineers and industrialists, and the 
conferences mark a turning-point in progress. It was 
indeed this consensus of opinions from workers’ in 
many fields that gave unique importance to the 
meetings, for the problem of utilizing solar energy 
must be considered on a global scale and cannot be 
< limited to the specific requirements of any one 

< country. 


The two meetings, held consecutively, were 
independent but complementary. The conference, 
which was held first in the University of Arizona, 
was for the purpose of discussing among scientific 
workers the basic problems that must be solved 
before solar energy can be successfully applied, with 
a detailed description of researches at present in 
progress for this purpose. The symposium, held in 
Phoenix, was intended te summarize the general 
position of solar-energy utilization and especially to 
aequaint industrialists with the problems involved, 
since suecessful development depends ultimately 
upon co-operation between science and industry. 


Conference on Solar Energy 


A total of nearly a hundred papers was presented 
at the Conference on Solar Energy, and this neces- 
sarily involved sub-division into a number of separate 


‘sessions. ‘The opening session, of a general nature, 


dealt with the characteristics of solar radiation as 
emitted from the surface of the Sun and as received 
at the surface of the Earth, these studies being an 
essential preliminary to the study of utilization. 
Prof. Farrington Daniels also gave a general paper 
outlining the methods of utilization. 

The remaining sessions, held. concurrently, were as 
follows. Section A: Thermal processes comprising 
flat-plate collector design and the principles of selective 
radiation ; solar furnaces for the production of high 
temperatures; solar energy for house and water 
heating, for cooking and water distillation ; solar 
power machines... Section B: Photochemical pro- 
cesses comprising large-scale algal culture; algal 
physiology ; photochemistry in higher plants and in 
non-biological systems. Section C: Electrical pro- 
cesses for the direct conversion of radiation to 
electricity, including thermoelectric generators, 
photovoltaic cells and p-n junctions and photo- 
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galvanic cells. There was also a session devoted to 
a discussion of the measurement of solar radiation. 
The technical implications of these papers are 
discussed later. 


World Symposium on Applied Solar Energy 


The general scope of the technical papers at the 
World Symposium was similar to that of the papers 
presented at the preceding conference, but they were 
intended for an audience possessing a wider range of 
interests. Each author was a recognized authority 
on his subject, and presented this in the form of a 
comprehensive survey. 

The opening remarks were given by Mr. Lewis W. 
Douglas, and were followed by an invocation delivered 
by the Right Rev. Arthur B. Kinsolving, Bishop of 


. Arizona. Prof. Farrmgton Daniels, of the University 


" 


of Wisconsin, who is doing so much to promote 
research on solar energy, &nd Dr. J. E. Hobson, 
director of the Stanford Research Institute, presented 
papers covering in a comprehensive manner the 
utilization and economics of the applications of solar 
energy. The principal speaker at the weleoming 
luncheon was Sir Edward Bullard, director of the 
National Physical Laboratory, who outlmed the 
benefits that could accrue from solar energy, but 
also emphasized the difficulties involved in such 
developments. It was generally considered that his 
realistic speech counteracted the excessive optimism 
of those who were unaware of the true magnitude of 
the problem. At the banquet, Mr. John Jay Hopkins, 
chairman and president of General Dynamics Cor- 
poration, gave an inspiring address on the possibility 
of creating a World Energy Community by united 
governments to organize correlation of all energy 
resources. He emphasized the need to adapt our 
thinking to changing times and conditions in con- 
sidering the relationship between the forces of atomic 
fission, fusion and applied solar energy. 

An exhibition of solar appliances was arranged at 
Phoenix in conjunction with the symposium. Com- 
parison was facilitated of the various schemes for 
house and water heating, for water distillation and 
for solar cookers. In this latter connexion efforts 
are being made by the research group at the Univer- 
sity of Wisconsin to reduce costs by constructing the 
reflectors from aluminium-coated plastic instead of 
sheet aluminium. The largest single exhibit was an 
engine of Italian design, operated by sulphur dioxide 
vapour and used to drive & water pump. The National 
Physical Laboratory of India showed a small-scale 
model to illustrate its system of movable panels of 
mirrors which can be used to provide concentrated 
radiation for steam generation or other heating pró- 
cesses. Examples of solar furnaces were demonstrated 
and also some ingenious pumping devices operated 
difectly by the action of vapour and liquid. 

The particular value of the exhibition: was that it 
enabled industrialists to see the present state of 
progress, and to compare directly designs from 
different countries. Though extremely instructive, 
many of the inventions shown clearly require much 
more development before becoming anything like 
economic possibilities. 


Summary of the Technical Papers 


It is impossible to describe in full detail the con- 
tents of such a large number of papers, but a brief 
indication is given below of the scope and present 
state of development in those fields where solar 
energy could be applied. 
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House heating. Mach can be done by the suitable 
design of houses to reduce the artificial heat load 
required,’ by double-glazed windows and effective 
heat installation. Additional heat can be provided 
by collectors of the dat-plate type fixed on the roof 
with a sufficient hos-water storage to last over two 
or three days. Several solar-heated houses have been 
operated in the United States for a number of years, 
and a newly designed house will shortly be con- 
structed at the Massachusetts Institute of Technology, 
which should be capable of supplying 80 per cent of 
the heating requirements throughout the year at 
Cambridge, Massacl-usetts. 

Water heating. The heating of domestic hot water 
by solare radiation is a relatively simple process in 
suitable locations ; she problem is to reduce the cost 
by mass production. Many designs, of heater were 
described, and a large number of simple appliances 
are in operation in Japan, which has an acute fuel 
shortage, though tke solar radiation conditions are 
far from ideal. The cheap supply of natural gas in 
the United States seems to have curtailed the 
development of solar heaters, even in areas having 
high solar radiation 

The efficiency of the flat-plate type of collector 
may be impróved by coating the absorbing sutface 
with a thin metalic oxide film which is a good 
absorber of visible radiation, but a poor emitter of 
the longer heat waves re-radiated from the collector 
surface, The researches in this field, described by 
Dr. H. Tabor, director of the National Physical 
Laboratory of Israe_ created considerable interest at 
the conference and may have far-reaching conse- 
quences by raising che operating temperature of the 
flat-plate heat collector and extending its use to 
steam generation. 

Water distillation. A simple design of water still 
for the conversion o: brackish to potable water would 
be a great benefit to isolated farms in arid areas. 
Considerable development has taken place in the 
design of such stills in Algiers, Morocco, Australis, 

-and California. Here again the essential problem is 
to produce a design which will be cheap, and yet 
robust. Experiments are being made with the sub. 
stitution of plastic for glass condensing surfaces. The 
average rate of disuillation is about 0-8 lb. of water 
per day per square foot of surface area. 

Mechanical power. Small power units for irrigation 
pumping could replace the very inefficient devices, 
using human or animal power, which are still ‘em- 
ployed in some pars;s of the world. Present develop- 
ments include the Italian design of engine using 
sulphur dioxide vspour as & working fluid which 
costs about a thousand dollars per horse-power 
output. Other possibilities are steam or hot-air 
cycles, and development of these is proceeding in 
India, the U.S.S.R. and' Israel. Several ingenious 

"designs were described in which the direct action of 
volatile fluid is ussd to operate water pumps, but 
the efficiency of all such devices is necessarily low 
because of the small temperature difference utilized. 

Electrical power. Solar radiation may be’converted 
to electricity by thermo-couples in which heat is an 
intermediate form of energy and which, therefore, 
are subject to the toll of the Carnot efficiency. Higher 
efficiencies are attamed by photoelectric devices, and 
the Bell silicon cell which is now in commercial 
production attains a conversion efficiency of 11 per 
cent. The high cost of the cell (25 dollars a square 
inch) means, however, that at present such applica-, 
tions are very limited ; but a battery of such cells is 
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being used to charge accumulators on telephone 
systems, and to. operate portable radio transmitters 
and receivers. 

Photogalvanic effects. Certain chemical processes 
are affected by the action of light with a change in 
the equilibrium. This change may be used to create 
an electric potential which may be discharged when 
the products revert to their original state. At the 
moment such processes are inefficient, but there is 
the possibility of remarkable developments which 
may extend the scope of the applications of soler 
energy. It is possible in a similar manner to produce 
hydrogen which could be stored and used at any 
convenient time as a fuel. 

Solar furnaces. A number of solar furnaces for the 
production of very high temperatures have been 
constructed ; the largest at present in use is the 
well-known 40-ft. diameter mirror at Mt. Louis in 
the Pyrennees. ,This was designed by M. Felix 
Trombe, who announced that construction has now 
been commenced of & new furnace which will have 
a capacity of 1,000 kW. There are also large solar 
furnaces in operation in Algiers, the U.S.S.R. and 
the United States. At the moment these furnaces 
are used for research on the properties of materials 
up to temperatures of 3,000° C.; but they could also 
be developed for production purposes in suitable 
localities. : 

Algae cultivation. Intensive production of algae can 
be stimulated by the application of solar energy, 
though the general opinion was expressed that this 
would only be economically feasible for food pro- 
duction. À suspension of the algae in water, with the 
addition. of nutrients and enrichment of carbon 
dioxide, 1s circulated in a suitably designed pond or 
tank. Although the efficiency of conversion based 
on the” light quanta absorbed for the liberation of 
one oxygen molecule may approach 30 per cent, the 
overall efficiency does not exceed 6 per cent in these 
special cultivation tanks, compared with a figure of 
well below 1 per cent for the normal growth of crops 
on land. Chlorella is normally used, and there are 
many biological problems, such as the development 
of strains which will grow rapidly at temperatures 


-up to 402 C. and will resist diseases or contamination. 


Considerable development work is in progress in the 
United States, Japan, the Netherlands and Germany. 
Air conditioning, refrigeration and heat pumps. This 
is a field which is particularly apt for the utilization 
of solar energy and yet is one where little research 
work has been described. The problem is to adapt 
present well-known cycles, such' as the absorption 
process, to operate at the low temperatures attain- 
able by flat-plate collectors. Concentration by 
mirrors would enable existing cycles to be utilized, 
but it is generally considered that the expense of. 
such systems would not enable them to compete 
with fuels as an energy source. Solar heat collectors. 
could be used in temperate climates to improve the 
performance of heat pumps, if a suitable means of 
storing the low-temperature heat were available. 


Conclusions 


' Solar radiation is almost the only source of energy 
that remains unexploited. The total amount of 
energy available is ample for the world’s require- 
ments, and the difficulty lies principally in its rela- 
tively low intensity and variability due to the 
changing position of the Sun and atmospheric effects. 
The ‘normal energy sources, apart from nuclear 
energy, are naturally concentrated forms of solar 
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energy—either as fuels which are a concentration ix 
time, or water power which is a concentration it 
space. So long as these are available, there is little 
scope for the application of solar energy, mainly 
because of the high initial cost and the difficulties o: 
energy storage. But there are many places where 
fuels are expensive or in some cases non-existent, anc 
m such areas there are potential fields of applicatioz 
for solar energy. For example, electrical power could 
probably be developed from solar energy at & cost 
of about a shilling a kWh.,- which would be un. 
acceptable for large communities but would be 
welcomed if no other source were available. 

Artificial collectors of solar energy, namely, all 
processes except the natural photosynthesis by living 
plants, comprise essentially the flat-plate type of 
collector, or concentrating systems with murrors, or 
devices which collect photon energy directly. The 
first method. degrades the radiant energy to heat at 
a low temperature-level ; the second system operates 
at a high temperature-level which can attain half the 
temperature of the Sun’s surface, but is necessarily 
more complex and needs a guiding system. These 
systems are satisfactory if the energy is to be used 
in the form of heat, but in the production of power 
the inevitable toll of the Carnot cycle results in a 
low efficiency of operation. If the objective is elec- 
trical power, then devices that convert the photons 
directly into electricity by photovoltaic methods have 
higher efficiencies and are therefore more promising 
if the present cost can be reduced by a factor of ten 
or @ hundred. It is ‘along such lines that major 
developments in the future must inevitably proceed, 
though, in the meantime, the conventional heat- 
cycles of low efficiency may bridge the gap. 

Applications of solar energy should not be con- 
sidered as substitutes for existing energy sources but 
rather as complementary, and the various energy 
sources should be combined according to the require- 
ments and the resources of the location. Solar energy 
cannot replace many of the existing uses of concen- 
trated energy, either thermal or nuclear, but can 
supplement these, especially for the production of 
heat at relatively low temperature-levels, that is, 
below the normal boiling point of water. At the 
moment, solar energy is essentially for nations that 
‘have not’ rather than for those that ‘have’; it may 
enable many of the benefits of industrial civilizations 
to be attained by those hving in isolated and un- 
developed areas, by increasing the comfort of life 
and improving the amenities. In time to come, as 
fuel reserves are depleted, applications- will be 
extended, and in the future solar energy may con- 
tribute greatly to the supply of energy. Considered 
from these aspects—that is, as an immediate policy 
for undeveloped areas and as a future policy for other 
areas—the continuation of research on the utilization 
of solar energy fulfils an important function in global 
development. - $ 

The Arizona conferences cannot do other than 
stimulate all these developments ; but in addition two 
definite proposals have emerged from them. The 
first is the creation of a journal for the- publication 
of solar energy research, and the second is the 
formation of an applied solar energy research labor- 
atory, possibly in Arizona. Finally, the delegates 
from outside the United States, numbering more 
than a hundred, who attended through the generosity 
of American foundations, will have returned to their 
own countries with inspiration renewed from these 
memorable conferences. Hanonp Heywoop 
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LARGE-SCALE WEATHER ‘PROCESSES 


SHORT course of three afternoon lectures on 

“Large-Scale Weather Processes” was given on 
November 3,,10 and 17 at the Royal Institution, 
London, by Dr. R. C. Sutcliffe, deputy director 
(research) of the Meteorological Office. The broad 
thesis, concerning those parts of the atmosphere, the 
troposphere and lower stratosphere, which are of 
primary interest in weather and climate, was first to 
consider the mean world distributions of temperature 
and wind as revealed by direct observations, mainly 
by the methods of radiosonde and radar wind, 
during very recent years; then to discuss the large- 
scale day-to-day variations upon this mean state; and 
finally to review the problem of the general circulation 
of the atmosphere in the light of these results. 

Many serious gaps-still remain in the world network 
of upper-air stations. For climatological purposes the 
northern hemisphere is tolerably well covered, special 
credit being due to the combined Canadian-United 
States efforts in the far Canadian North and to the 
international Ocean Weather Ship scheme of the 
Atlantic. The wide stretch of the Pacific is relatively 
poorly charted, but the tropical land areas have many 
valuable stations, India being notably progressive, 
as would be expected from its long tradition in 
meteorological work. The chains in the southern 
hemisphere, mainly the efforts of South Africa, 
Australia and New Zealand, still leave large uncharted 
areas, and the Antarctic is little known. Much hope 
is placed upon the coming International Geophysical 
Year to provide answers to outstanding questions on 
three-dimensional world climate. 

The early ideas on the broad troposphere-strato- 
sphere structure have stood up well to recent observa- 
tions. The mean level of the tropopause near the 
equator is at about 100 mb. pressure, about 16 km. 

- high, where the temperature averages about — 80? C. 
with an inversion above continuing to the ozono- 
Sphere. In middle latitudes the values are about 
250 mb., 10 km. and — 60? C., and approach 280 mb., 
9 km. and —50° C. towards the northern pole during 
summer. During winter the north polar tropopause 
is often ill defined, and temperstures at these levels 
fall to lower values. The earlier model, with a con- 
tinuous sloping tropopause, has, however, ~been 

' generally abandoned during recent years, the data 
pointing to a rather sudden break and lowering from 
100 to 200 mb. near lat. 30°. There is also frequently, 

although not everywhere and invariably, another 
discontinuous descent with increasing latitude in the 

neighbourhood of the polar front, although this is a 

region of large day-to-day variations, and in the 
northern winter the polar front discontinuity in the 
tropopause tends often to merge with that at low 

The picture for the southern hemisphere 
is similar so far as data go, but the mean state in 

high latitudes is largely conjectural; temperatures 
at equal heights are certainly lower and may average 

— 60° O. in summer and — 70° C. in winter at the 
polar tropopause. 

The upper-air pressure field can be derived from the 
surface pressure and the hydrostatic equation, while 
the equation for the geostrophic wind suffices to 
give the general pattern of winds except quite near 
the equator. The limited amount of upper wind data 
fits well enough into the geostrophic pattern. The 
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most striking features are the jet streams—the more- 
or-less strong wind maxima, reached below the tropo- 
pause—and it is now believed that there are two 
distinct westerly jet streams in each hemisphere 
associated with the two zones of rapid change or 
discontinuity in tropopause height. Again, the 
absence of adequate data niakes the picture uncertain, 
and it is necessary, especially in middle latitudes, to 
draw the distinction between the climatological mean , 
and the,daily synoptic patterns. In the mean the 
two maxima seem vo merge in some longitudes and 
seasons, whereas the separation can usually be 
traced on daily charts. The climatological mean 
maximum wind strength attains a value of 150 knots 
in certain longitudes in winter, and there seems no 
doubt that the jet stream structures can, with varying 
intensity, be traced through all longitudes. - 

In the study of variability Dr. Sutcliffe confined 
his attention to middle latitudes. The salient place 
in theory taken by horizontal wind divergence (in the 
normal hydrodynamical sense) was stressed by 
showing its relation with pressure change through the 
hydrostatic equation; with vertical motion and 
adiabatic changes through the equation of con- 
tinuity ; and with the development of circulations, 
cyclonic and antieyclonic, through the vorticity 
equation applied to quasi-horizontal motions on a 
rotating Earth. This key part played by divergence 
would indicate an approach to theory through its 
direct study; but it is one of the peculiarities of 
dynamical meteorclogy that this most interesting 
quantity is not deserminable either from measured 
winds or geostrophir estimates. A significant diverg- 
ence for hydrostatic pressure change is less than 1 
per cent per day and for vertical motions less than 
10 per cent per day. Since winds can be measured, 
even granted the network, with an accuracy little 
better than within 10 knots, the divergence:over areas 


-of dimensions 100 miles may be directly estimated 


only within some 10 per cent per hour. The use of the 
geostrophic wind has long been known" to Be useless 
in this respect, as the divergence of momentum van- 
ishes identically, apart from a term due to variation | 
of latitude which is & minor term in dynamical 
development. 

The direct approach through divergence has there- 
fore to be abandoned, at least in extra-tropical 
latitudes, but the problem has yielded much to an 
attack resting on the vorticity equation. Vorticity 
and its changes car be estimated approximately from 
the geostrophic equation (more recent work aims at 
using a less-restricted stream function), and the 
dynamics can be built up from this approach. The ` 
simplest, yet still fruitful, attack has come by study- 
ing the dynamics of @ barotropic atmosphere, virtu- 
ally non-divergent flow. The justification for meteor- 
ological application rests on the smallness of ‘the 
vertical integral o? divergence compared with rates 
of change of vartic-ty by advection. In a broad sense 
the whole troposphere may thus be regarded as mov- 
ing with a meen field of motion which is almost non- 
From this first approximation Rossby 
derived his now classical barotropic wave equation 
for idealized zonal flow, which is almost certainly 
related with the observed long waves of continental 
dimensions in the circumpolar westerlies. 
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The two-dimensional solution of the barotropic 
equation carried óut numerically with electronic com- 
puting aids and starting with the known initial candi- 
tions provides a forecast of the mean flow for twenty- 
four hours ahead which stands comparison with both 
the facts and the best efforts of trained forecasters 
using established methods. Dr. Sutcliffe went on to 
describe more elaborate dynamical models which 
take account of divergence and vertical motion and 
which can therefore handle not only the mean motion 
but also vertical variations with cyclones and anti- 
cyclones. It may now be said that a deductive theory 
of the behaviour of large-scale systems in extra- 
. tropical latitudes can be presented as a straightfor- 
ward, if still only approximate, development from 
the hydrodynamical equations. This branch of 
meteorology has therefore, within the past decade, 
rather suddenly become almost a matter for formal 
text-book treatment in the tradition of applied 
mathematics, and the application of the theory is at- 
present going rapidly ahead towards a new system of 
forecasting using electronic aids, with the research 
division of the Meteorological Office at Dunstable 
making & major contribution. Results so far are 
definitely encouraging, although in the nature of the 
physical problem no revolutionary increase in fore- 
casting accuracy can confidently be predicted. 

The theory applied to the complex large-amplitude 
oscillations in the wind flow, coupled with other 
studies based on perturbation theory, lead to the 
conception of large-scale instabilities and exponential 
growth-rates of disturbances as the normal state of 
the atmosphere, and numerous slides shown by Dr. 
Sutcliffe, illustrating the surface and upper-air >~ 
weather^maps, made this interpretation seem emin- 
ently realistic. The atmosphere is essentially in 
turbulent ‘motion on the scale of many hundreds 
of miles; and the evolution of individual turbulent 
element” is’ likely to present tremendous, perhaps 
insuperable, difficulties when the prediction period 
is extended beyond the time-scale of growth or 
decay, of the order of one day. 

In the final lecturo the problem of the general 
circulation was formulated as that of deriving the 
,mean state and motion of the atmosphere from the 
" básic assumptions of an atmosphere of known com- 
. position on the rotating Earth, with land and sea 
surfaces, subject to solar radiation. At the present 
time there is no fundamental deductive theory 
available. Attention was directed to the summer 
and winter averages of mean-sea-level pressure and 
the radical differences between them, especially in 
the northern hemisphere, differences evidently linked 
with the-land and sea distribution and broadly 
monsoonal in character. This complication is 
something superposed on a symmetrical planetary 
circulation, and the first step in a basic theory is 
naturally to derive the circulation as it would appear 
on a symmetrical ocean-covered Earth. Evidence, 
especially from the southern hemisphere, indicates 
fairly conclusively that the solution must provide for 
a mean low-pressure belt around the equator, sub- 
tropical high-pressure belts bounding the easterly 
trade winds of lower latitudes, broad belts of prevail- 
ing unsettled westerlies bounded at high middle 
latitudes by low mean pressure with relatively high 
pressure again at the poles, presumably also much 
disturbed by synoptic systems. Some sort of zonal 
mean organization is inevitable on a symmetrical 
Earth, but Dr. Sutcliffe was not prepared to prove 
that either a smaller or larger number of zones is 
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fundamentally impossible. One must bear in mind 
that in certain tropical oceans intense cyclones are 
rather common in low latitudes, and that under 
rather different conditions the Earth might well have 
these features regularly, giving two belts of low mean 
pressure with prevailing westerlies and relatively high 
pressure at the equator. There is also a frequent, but 
passing, tendency for a double cyclonic zonal structure 
to appear in middle and high latitudes. A basic theory 
should show that the assumed zonal organization is 
necessary,. but perhaps, also that an essentially 
different organization would be found if the ‘values of 
the fundamental quantities, in particular radiation, 
were different perhaps only by a little from their 
present values. Facile qualitative arguments which 
purport to-explain the general circulation are of little 
value ; quantitative treatment is essential. 

Pending the development of such basic theory, 
meteorologists are devoting their attention to the 
mechanism of the circulation as it is observed and 
attemptmg, with some success, to show by what 
processes the long-term average state is maintained 
as a balance between losses and gains. Brief attention 
was given by Dr. Sutcliffe to the water, energy and 
zonal momentum accounts. Evaporation and pre- 
cipitation must balance over a relatively short period 
of time, for the mean world value is about 90 em. & 
year, whereas the air contains no more than the 
equivalent of about 2-5 em. of water. The patterns 
are, however, very dissimilar, with precipitation 
maxima in low and middle latitudes separated by a 
precipitation minimum which, over the oceans, is 
an evaporation maximum. The evidence is that the 
relatively steady trade winds are the vehicle carrying 
moisture to the equatorial rains, but that the trans- 
port to the middle latitude rain areas comes mainly 
in bursts of moist tropical air (the warm sectors of 
depressions), separated by bursts of cold dry air 
moving towards the equator; the transport is then 
a turbulence phenomenon and not a steady flow in 
& mean meridional current. 

Time prevented a detailed consideration of energy 
balance during the lecture, but attention was directed 
to the large amount of energy transported as latent 
heat and to the less well-known contribution from 
gravitational potential energy, An inflow of air at 
high levels coupled with an outflow at low levels 
could have a major effect in increasing the total energy 
over an area,; the high values of thermal or internal 
energy over warm anticyclones are really derived 
from such overturning. The evidence is that a large 
part of the poleward flux of energy in tropical latitudes 
which redresses the lack of balance in radiation is 
carried as gravitational potential energy. 

Considerations of zonal angular momentum have 
received much attention. The long-period balance 
requires a zero total couple around the polar axis as 
the result of friction between ground and atmosphere, 
and this requires a degree of balance between westerly 
and easterly winds. But taking zones separately, 
the trade-wind belt with a westward frictional 
couple exerted on the atmosphere must export 
westward angular momentum to be returned to the 
Earth through the friction of the prevailing westerlies. 
The different zones are thus very closely linked, and 
one wonders how far forecasting in middle latitudes, 
which at present takes no explicit account of the 
trade-wind belt, can be expected to go. 

At the present time it is believed that a- steady 
overturning in low latitudes—a meridional convective 
circulation with ascent near the equator and subsi- 
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dence towards and in the sub-tropical anticyclones— 
is an essential link, but that farther northwards the 
momentum transport (as the moisture transport) is 
mainly the effect of the unsteady motions, with mean 
meridional motions playing a minor and perhaps 
negligiblé part. 

The study of mechanisms, and especially of the 
relative importance of steady mean circulations and 
irregular motions, is important if the basic problem 
is to be formulated in a manner suitable for mathe- 
matical attack. It is now thoroughly established 
that the mean state of the atmosphere cannot be 
maintained by the mean motions and that the two 
together do not provide the solution to any real 
problem. Thus the nature of the turbulence, which 
is physically different in different zones, must be 
introduced into the-theory at a very early stage: it 
is not a mere embroidery on a general circulation 
existing in its own right. It seems probable that the 
wave-length or scale of wnstable synoptic systems 
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which theory shows must develop in the baroclinic 
atmosphere sets a scale to the zonal mean organ- 
ization. 

The time now seems to be ripe for an attack on the 
basic problem, and experience with electronic com- 
puting for dynamical forecasting in middle latitudes 
has given to the mere complications of calculating a 
less formidable appearance. Much progress is almost 
certain to come during the next decade, and it is 
urgently required. When one compares the two 
summers of 1954 and 1955, as experienced in Europe, 
one is forcibly struck with the fact that the general 
circulation &veraged over a matter of months may 
run quite differently from one year to the next and so 
far with,no explanation whatever. It seems unlikely 
that such differences will be understood unless we 
have a-basic theory of the planetary circulation on 
which to build, and she physical nature of the problem 
of seasonal weather prediction must for the present 
remain a mystery. o 
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POPULATION OF BRITISH UNIVERSITIES IN THE 1960's 
; THE AGE-GROUP BULGE i 


T the final session, on the afternoon of December 
17, of the 1955 Conference of the Universities 
of Great Britain and Northern Ireland, the problem 
of “The Age-group Bulge and its Possible Effect on 
University Policy" was diseussed, with Dr. D. W. 
Logan (prinerpal, University of London) in the chair. 
In the opening address, Dr. G. E. F. Chilver (Queen's 
College, Oxford) defined the problem: at the peak 
of the bulge (1964-67) there will be at least 7,500 
more applicants for university places each year; 
afterwards there will be a plateau, when the number 
of applicants will be at least 2,500 more than ai 
present. This is calculated simply on the basis of 
the extra births in the years from 1944. -In addition, 
there has been a trend towards more pupils aged 
seventeen years and more remaining at school, the 
merease since 1951 bemg 30 per cent in England and 
Wales and 15 per cent m Scotland. If this trend 
continues, then the numbers of applicants will be 
larger than the figures given. However, there are 
good reasons for believing that the trend is unlikely 
to operate during the peak of the bulge, though it 
may well be resumed in the later years. 

The more important and tractable problem is that 
of the plateau. The universities should plan for an 
expansion of the order of 10-15 per cent in the 
1960s, concentrated largely in science and tech- 
nology. The Ministry of Education has provided 
places in secondary grammar schools to accommodate 
the extra children during the bulge, and there are 
signs that enough specialist teachers are commg 
forward for sixth-form work. The provision of 
additional university teachers is not so easily 
envisaged, since they must be found before the extra 
graduates are forthcoming ; this is particularly so in 
science faculties, where the teachers will need to be 
withdrawn from other jobs. Capital development, 
to be in time to make the expansion possible, must 
take place earlier; it must be provided in the next 
quinquennium (1957-62). As regards the peak of the 
bulge, it may be unprofitable to speculate now, pro- 
vided that planning proceeds for dealing adequately 
with the level of the plateau. 


Exceptional difficulties are to be expected at 
Oxford and Cambr:dge, where 15 is unlikely that the 
expansion can be large, whatever may be desirable. 
This is a matter of fact, based on current views m 
the older universities, and is not & personal opinion. 
A major factor hers is the existing system of college 
(as opposed to uncversity) finance, the colleges not 
being directly in receipt of grants from the University 
Grants Committee. In any event, expansion in a 
city like Oxford 1s difficult, population growth being 
limited and college sites being too small for much 
further building.” It is generally felt that, in view of 
their structure, coLeges are reaching their maximum 
size. At the peak of the bulge, ıb ıs unlikely“that 
Oxford and Cambridge will dilute their tutorial 
system to the exient tolerated after the Second 
World War; they are almost bound to raise their 
entrance standards. 

In the second address, Prof. R. G. D. Allen (London 
School of Economies and Political Science) supported 
the contention thas the problems of the plateau are 
more 1mportans than those of the peak of the bulge. 
He thought that 2.500 1s a low estimate of the extra 
numbers the universities must soon absorb each year. 
Certainly a smaller figure would only arise if univer- 
sities were to impose higher entrance standards or 
the economic climate in Great Britain deteriorate. 
The ‘appropriate employment of 2,500 or so extra 
graduates & year “aises special problems, but there 
can be no doubts ebout a ready market for scientists 
and technologists; for arts graduates also, even 
those with pass o> general degrees, there are clear 
signs that there 13 an expanding market for their 
services, for examole, in the Crvil Service and local 
government, in bunks and msurance offices. The 
likely recurrent cost of the expansion is not great— 
£3 million added to grants by the Universivy Grants 
Committee and £2 million to maintenance awards— 
but the cost m capital grants is likely to be high and 
needs to be incurred early, particularly since much 
of the expansion must be in science and technology. 

As regards the peak of the bulge (1964-67), --the 
university populasion may well rise to more than 
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105,000, as compared with 50,000 before the Second 
World War and 80,000 now. The universities cannot 
easily absorb the peak numbers if they are concen- 
trated heavily in science and technology, nor place 
them in employment unless they are so concentrated. 
But elaborate plans are not needed to meet the brief 
&nd passing phase of the peak. What is essential is 
that careful but generous plans should be laid during 
1957-62 to provide for a university population at 
Jeast 10-15 per cent higher than now, rising slowly 
‘and steadily during the late 1960’s and 1970’s as the 
trend towards more seventeen-year-olds at school 
operates. Prof. Allen also stressed the importance of 
maintaining the proportion of women’ (now about 
one-quarter) in the university population, and in this 
he was supported by Dr. C. M. Rigby (University 
College, London). The risk is that any strain in the 
universities, and the inevitable concentration on 
science and technology, will result in smaller numbers 
of women students. 

Lord Simon of Wythenshawe, Prof. J. F. Allen 
(St. Andrews) and others stressed the extreme urgency 
of problems created by shortages of scientists and 
technologists in industry. Large numbers are reported. 
as being trained in the U.S.S.R., and there is a 
growing scarcity in the United States, where British 
technologists are already being used. It is essential 
that in Britain we should not fall behind in the 
provision of technologists. Lord Simon noted that 
the. universities have been able to achieve a large 
expansion since the Second World War, and he said 
that another increase, particularly of university- 
trained technologists, is now required. 
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Sir Edward B. Poulton, F.R.S. (1856-1943) 

Tue son of an architect, Edward Bagnall Poulton 
was born at Reading a century ago on January 27, 
1856. After taking first-class honours in natural 
science at Oxford in 1876, he became demonstrator 
of zoology under George Rolleston. ^ Rolleston's 
successor, H. N. Moseley, supplied him with material - 
from the Challenger Expedition, and m 1883 Poulton 
published three papers on the tongues of Australian 
mammals; five years later he discovered that 
Ornithorhyn¢hus possesses true teeth which cut 
through the gums, but are replaced by horny plates. 
His real scientific interest lay in living insects, and 
he showed “a lifelong delight” in the coloration of 
animals and in mimicry. During 1884—88 he wrote 
several papers on the colours of larva and pups and 
on the factors influencing their survival value, and 
these studies led to his election to the Royal Society 
in 1889; in 1890 he published his classic book, ‘“The 
Colours of Animals”, which placed him in the front 
rank of protagonists of natural selection. Poulton’s 
early interest in heredity is shown by an article in 
Nature (29, 20; 1883) on the inheritance of abnormal 
toes in cats. In .1893 he succeeded the first Hope 
professor of zoology, J. O. Westwood, and he occupied 
this Oxford chair of entomology for forty years. 
"Recipient of many honours, he was vice-president of 
the Royal Society (1909-10) and Darwin Medallist 
(1914), president of the Linnean Society (1912-16) 
and Linnean Medallist (1922), and president of the 
second International Entomological Congress (1912). 
He was knighted in 1935. Poulton was a big man 
with: penetrating blue eyes and a vigorous, friendly ` 
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Prof. A. V. Judges (King’s College, London) asked 
the conference not to overlook the human side of the 
problema. The extra children of the post-war genera-_ 
tion have already had a raw deal, through shortages 
of facilities, equipment and teachers, and they must 
not be barred from university education. They con- 
stitute an asset the country can ill afford to waste. 
Dr. G. B. Jeffery (director, Institute of Education, 
University of London) asked whether we are not 
failing to make best use of our population of university 
students. Jobs in industry are increasingly requiring 
a higher level of ability, and we are not turning 
out enough scientists and technologists even for 


- teaching. 


Two vice-chancellors, Sir James Mountford (Liver- 
pool) and Sir Philip Morris (Bristol), expressed very 
strongly the view that the estimate of an expansion 
of 10-15 per cent is far too low. They would com- 
pound the effect of the higher birth-rate after 1944 
with that of the recent trend towards larger sixth- 
forms in schools, the argument of the opening speakers 
providing the line from which to deviate—m an 
upward direction. Unless the estimate is raised, the 
plans of the universities will be too small, and too 
slow, to meet the real situation. The urgent need is 
for a large and immediate increase in capital grants 
to universities, and in this the Governments of the 
past decade have failed to provide what had been 
necessary, and indeed promised, for the -expansion 
since the Second World War. Not only must the 
deficiency be made up, but there must also be full 
provision in capital grants for the expansion to come. 

R. G. D. ALLEN 


NEWS and VIEWS 


personality, and his fondness for making the title of 
& communication summarize all the contents sorely 
tried the patience of bibliographers. He died on 
November 20, 1943, at the age of eighty-seven. 


Vice-chancellorship of Hull: Prof. Brynmor Jones 


Pror. Brynmor Jones has been elected to be 
vice-chancellor of the University of Hull as from 
October next, in succession to Dr. J. H. Nicholson 
who is retiring. Prof. Brynmor Jones has held the 
G. F. Grant chair of chemistry in’ the Universwy 
College (now University) of Hull since 1947, He has 
also acted as pro-vice-chancellor of the University 
since 1954 and prior to that was vice;-principal of the 
College. Prof. Brynmor Jones was et the University 
College of North Wales prior to proceeding to St. 
John’s College, Cambridge, in 1929. He was there- 
after on the staff of the Chemistry Department of the 
University of Sheffield during 1931-46. 


Theoretical Physics In the Australian National 
University : Prof. K. J. LeCouteur 


Tax development of research in physics in Australia- 
has been greatly strengthened by the appointment of ^ 
Dr. K. J. LeCouteur to the chair of theoretical 
physics at the Australian National University, 
Canberra. Dr. LeCouteur, who at present holds a 
readership in theoretical physics in the University of 
Liverpool, has made important contributions to a 
variety of subjects. In recent years he has developed 
the theory of the emission of particles from excited 
nuclei to such an extent that it has become possible 
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to uso the relevant experiments for a quantitative 
determination of the density of energy-levels of 
nuclei. While occupied with this work, he has found 
time to develop quantitatively & method for the 
extraction of the beam from a cyclotron. This method 
has led to spectacular success on the Liverpool 
machine. Earlier in his career, he made interesting 
contributions to abstract field theory. Dr. LeCouteur’s 
flexibility should be of great value in his new post 
and should help to start a new school of theoretical 
physics in Canberra. 


Benjamin Franklin’s Purse 


Ix connexion with the 250th anniversary of the 
birth of Benjamin Franklin (1706-90), the Depart- 
ment of Mineralogy of the British Museum (Natural 
History) is exhibiting the asbestos purse sold by 
Franklin to Sir Hans Sloane in 1725. The purse 
came into the collections of the British Museum at 
the time of 1ts foundation in 1753, on the death of 
Sir Hans Sloane. It had lain unrecognized for many 
years and was identified in 1938. On his arrival m 
Britain, Franklin worked for some time as a com- 
positor and sought to augment his income by the sale 
of some ‘curiosities’ which he had brought with him 
from America. One of these, the asbestos purse, is 
referred to by Franklin in his autobiography, and also 
in a letter to Sir Hans Sloane, now preserved in the 
British Museum. The purse represents perhaps the 
earliest specimen of asbestos from North America to 
reach Great Britain. 


European Organization for Nuclear Research 


Av a recent meeting in Geneva of the Council of 
the European Organization for Nuclear Research, a 
number of measures were approved. Two of these 
refer to a scheme of guest professorships whereby 
prominent workers are invited to spend & year m 
Geneva helping the research teams there: Prof. 


G. C. Wick, an Italian physicist at present at the - 


Carnegie Institute of Technology, Pittsburgh, has 
been nominated for the guest professorship in 
theoretical physics and will act as leader of the 
Theoretical Group m Geneva; and Prof. W. K. H. 
Panofsky, director of the High-Energy Physics 
Laboratory of Stanford University, California, for 
the, guest professorship in experimental physics. 
The estimates for the financial year 1956 and the 
capital mvestment programme for the period 1952- 
60 were approved by the Council. The budgetary 
contributions for 1956 have been fixed at about 34 
million Swiss francs as compared with a figure of 
25 millions for 1955. This year will be a period of 
groat activity, and will involve a general move to 
the site at Meyrin, the installation of the laboratories 
and workshops, and the development of the scientific 
programme in relation to experiments with the 
machines. The staff will inerease by about 40 per 
cent. By the end of 1960 the Organization will prob- 
ably have spent about 197 milion Swiss francs. 
Previous estimates were lower, but unforeseen prob- 
lems were met in connexion with the stability of the 
foundations for the proton synchrotron ; staff needs 
have also mcreased, and by 1960 about five hundred 
will be required. At the meeting of the Council the 
following officers were elected: President, Sir Ben 
Lockspeiser (United Kingdom); Vice-Presidents, M. 
Jacques de Bourbon-Busset (France) and Prof. Ivar 
Waller (Sweden); Chairman of the Finance Com- 
mittee, M. Jean Willems (Belgium); Additional 
Members of the Committee of Council, Dr. Antonio 
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ore (Italy) and Prof. Paul. Scherrer (Switzer- 
and) ' 

The Organizetion is planning to hold a symposium 
on high-energy physics in Geneva durmg June 11-23. 
The first week wil be devoted to novel features in 
the design and techniques of high-energy accelerators, 
and this will be folowed by papers and discussions 
on special experimental techniques (for example, 
bubble chambers) end new contributions to x-meson. 
physics. Further information can be obtained from 
the Organization st Case postale 25, Geneva, 15- 
Aéroport. F 


Radiation Monitoring Service in Britain 


Tue «Nationa] Physical Laboratory radiation 
monitoring service, started for hospital staffs in 1942 
at the request of the Ministry of Health, and extended 
in the following yeer to cover industrial workers, has 
grown steadily to the point where some 50,000 films 
are issued annually In 1953 a new organization, the 
Radiological Protestion Service, was set up under 
the joint auspices of the Ministry of Health and of 
the Medical Research Council to deal with general 
aspects of protection against ionizing radiations. 
This organization has now taken over the N.P.L. 
service. Initially the service will be operated by the 
Radiological Protection Service in a similar manner 
to that adopted by she National Physical Laboratory. 
The fee will be the same and also the procedure for 
supplying films anc issuing reports. Inquiries should 
be addressed to the Director of the Service, Mr. W. 
Binks, at Downs Nursery Hospital, Cotswold Road, 
Sutton, Surrey (Te-ephone No. VIGilant 1329). The 
Service is also prepared to give advice on radiological 
hazards in general, and on the necessary protection 
measures for new mstallations mvolving such hazards. 
Future plans include the development of techniques 
for measuring accumulated radioactivity in the bodies 
of radiological workers. 


U.S. Agricultural Research Institute 


Ar the fourth annual meeting, held during October 
17-18 in Washington, D.C., of the Agricultural 
Research Institute of the United States National 
Academy of Sciences and the National Research 
Council, the follow-ng officers were installed: Presi- 
dent, Walter C. Dutton (Dow Chemical Co.); Vice- 
President, Max T. Goebel (E. I. DuPont de Nemours 
and Co., Inc.); and Secretary, Norman F. Kennedy 
(Corn Industries Research Foundation). The meeting 
included a paper or the strategy of research, by A. G. 
Norman, an address on the farmer and the future, by 
Ervin L. Peterson :U.8. Department of Agriculture), 
and a symposium cn corn in the American economy ; 
the proceedings will be issued shortly. The Agri- 
cultural Research Institute 1s composed of two types 
of members, those that pay subscription and those 
that do not, the former bemg industrial organizations 
and the latter scientific societies, agricultural experi- 
mental stations and Federal agencies. It is designed 


"to foster the promotion of co-operative research that 


will ensure the best long-term uses of agricultural 
resources for the national welfare, and for this purpose 
it is affiliated with the Agricultural Board of the 
National Academy of Sciences and the National 
Research Council. 


New Zealand Forastry Research 

Some reorganization has taken place in forestry 
research in New Zealand, and the publication ‘of 
Forest Research Noes and of Forest Products Research 
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Notes has now ceased. Their place is being taken by 
a new series, New Zealand Forestry Research Notes; 
published by the Government Printer, Wellington, 
which will report research carried out in New Zealand 
m any field of forestry by all types of worker—public, 
private, university, etc. The annual report of the 
Forest Research Institute, Whakarewarewa, will now 
be issued independently of any research series. 

Pinus radiata forms a considerable proportion of 
the coniferous species constituting the new New Zea- 
land forests and has been the subject of a great deal 
of research work. No. 1 of New Zealand Forestry 
Research Notes (pp. 72; 1955) treats of combined 
taper and volume tables for P. radiata for 1952 in 
unthinned stands in the Conservancies of Auckland, 
Nelson and Canterbury and in thinned stands in the 
fourth Conservancy of Southland. Technical Paper 
No. 4 of the Forest Research Institute (pp. 48) deals 
with some comparative tests with wood preservatives 
and covers work still incomplete for P. radiata that 
has been carried out in all four Conservancies. 


Soil, Vegetation and Land-use Surveys in the Gold 
Coast 


Tue first of a series of memoirrs to be published by 
the Gold Coast Department of Soil and Land-Use 
Survey, Kumasi, is a report, with detailed recom- 
mendations, on a ‘Detailed Soil Survey of the Kpong 
Pilot Irrigation Area" by H. Brammer (pp. 102+9 
maps. Accra: Govt. Printer; London: Crown 
Agents; 1955; 10s.). It gives a survey of the 
urigation research station on the Accra plains, where 
experiments are now bemg carried out to establish, 
among other things, the most suitable means for 
wrigating approximately three hundred square miles 
of tropical black clays. Besides reports on detailed 
survoys of development areas, this series is to include 
comprehensive reports and monographs on particular 
aspects of the systematic soil, vegetation and land-use 
survey of the country as a whole. 


Chemistry Institute at Bogor, Indonesia 


UnbDER the Colombo Plan, Mr. H. J. Wood, chemist 
in charge of the food and drugs section of the 
Dommion Laboratory, Department of Scientific and 
Industrial Research, New Zealand, has been loaned 
for twelve months to the Government of Indonesia 
and will teach new methods of chemical analysis to 
the staff of the Chemistry Institute at Bogor. The 
Institute, which is 1n the grounds of the well-known 
botanical gardens at Bogor, covers a wide field of 
investigation ; but its chief interests are the develop- 
ing of the natural food resources of Indonesia and 
methods of control for quality—both processing and 
analytical control. There is a staff of two hundred ; 
but only three of them are qualified chemists. Bogor 
contains a small European population, and besides 
the Chemistry Institute there are an agricultural 
mstitute and an American plant for the rubber 
industry. 


Measurement of Rate of Dewfall 


A PAPER by Dr. G. Hoffmann, published m Berichte 
des Deutschen Wetterdienstes (9, No. 18; 1955), dis- 
cusses the thermodynamics of and meteorological 
conditions for dew formation, and then goes on to 
describe a novel instrument, invented by Dr. Hoff- 
mann, for measuring directly the rate of dewfall 
based upon the release of latent heat to the body 
upon which the dew forms. The rate, of the order 
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of 0-02 mm./hr., needs a very sensitive apparatus for 
its measurement. The apparatus consists of a series 
of separate radial sectors, the temperature differences 
between which can be measured thermoelectrically. 
One sector is unheated so that dew forms upon it, an 
adjacent one is heated at a certain rate H and a third 
sector on the far side of the second from the first at 
a rate 2H. -The temperature difference between 
adjacent segments is, 1n the steady state, proportional 
to the difference in the rates at which they are being 
heated, the constant of proportionality depending on 
wind and temperature. The arrangement gives the 
rate of dewfall as directly proportional to the ratio 
of two of the temperature differences. By using a 
fourth sector of different type of surface, the radiation 
balance can be measured and the heat conducted 
from the interior of the apparatus measured from 
temperature differences to obtain all the terms in the 
energy balance. A number of curves of rate of 
dewfal given by the insvrument are reproduced, 
showing rates of dew formation and in some cases 
subsequent evaporation, amount of dew deduced 
from the sum of the rates, the radiation balance and 
the meteorological conditions. The correspondence 
between the records of dew formation and evaporation 
and radiation balance is good, but the computed 
dewfal showed sometimes marked differences from 
the total dewfall measured by a nearby Leick dew- 
plate which gives an amount from the volume of dew 
on the plate, the thermoelectric apparatus apparently 
giving totals about half those given by the dew-plate. 
Further improvements of the apparatus to provide 
an accurate picture of the nocturnal heat balance 
of the ground surface are envisaged. 


International Association for the Exchange of 
Students for Technical Experience 


THE contmuing success of the scheme launched by 
the International Association for the Exchange of 
Students for Technical Experience m 1948 indicates 
that industry in many countries now appreciates the 
facilities offered for the general broadening of the 
outlook of the students taking part in the scheme by 
means of travel abroad, livmg and working with the 
people of other nations and, at the same time, 
obtaining some useful experience in the industry of 
another country. In 1955 the number of-students 
taking part in the scheme was 5,153—an increase of 
886 over 1954. More interesting is that, while, 
in 1948, 413 industries were participating in the 
scheme, in 1955 the number had risen to 2,314. 
Difficulties about establishing a central committce 
for the Association in the United States have now 
been overcome and in September 1955 the American 
Society of Engineering Education gave an official 
mandate to the Institute of Education for its sponsor- 
ship of the Association in the United States. India 
and Turkey joined the Association as associate 
members in January 1955, and it is anticipated that 
South Africa will join shortly. 


Institute of Personnel Management 


Aw examination scheme for new entrants has been 
launched by the Institute of Personnel Management. 
The aim of the scheme 1s to widen the field of recruit- 
ment while ensuring that those recruited are suitably 
qualified for membership. The Institute will not 
organize any course of study; but students will be 
free to prepare for the examination by attending 
evening classes or by private reading. The choice of 
subjects is wide, so that people with different experi- 
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ence and knowledge may quahfy. It will be difficult, 
however, for anyone who has not had practical 
experience in industry or commerce to reach the 
standard required in the two papers on personnel 
management and in the oral examination which, 
with an essay, form the compulsory part of the 
examination. Various qualified exemptions are 
allowed. The first examination was held in September 
1955 and others wil take place at half-yearly 
intervals. > 


E P. Bishop Museum, Honolulu : Report for 


TE annual report for 1954 of the Bernice P. Bishop 
Museum, Honolulu, Hawaii (pp. 55; 1955), is issued 
under the attractive title of “Museum at Work”. It 
is an impressive record of activities accomplished 
under rather isolated conditions and with the usual 
accompaniment of small staff and limited finance. It 
naturally concentrates on the presentation of a 
knowledge of the Pacific area to the public and 
research for the furtherance of the same policy, and 
to these ends it has recently mstalled an exhibit 
entitled “Insects Close-up”, which deals mainly with 
the control of pests; another display deals with the 
Hawaiian house and shows early ways of living. An 
innovation was Aloka week in the Museum, when a 
facet of Hawaian history was presented in an 
authentic form. Several other special exhibits are 
described and illustrated. It is an impressive fact 
that 151 men and women volunteers gave 12,501 
hours of their time to work in and for the Museum. 


International Mixed Commission on the lonosphere 


Tue proceedings of the fourth meeting of the 
Mixed Commission on the Ionosphere, held m 
Brussels in August 1954, have recently been pub- 
lished by the International Scientific Radio Union 
and are obtainable from the General Secretary of the 
Union at 42 Rue des Minimes, Brussels (pp. 238; 
300 Belg. fr., £2 3s., or 60 dollars). This Commission 
comprises delegates from the International Scientific 
Radio Union, the International Union of Geodesy 
and Geophysics, the International Astronomical 
Union and the International Union of Pure and 
Applied Physics. The chairman of the Commission 
is Sir Edward Appleton, and Dr. W. J. G. Beynon, 
of University College, Swansea, is the secretary. At 
the Brussels meeting, which was attended by thirty- 
one individual delegates, the Commission discussed 
the ionospheric programme being prepared for the 
International Geophysical Year; and also a wide 
range of papers describing research on the ionosphere 
and related subjects. Most of the scientific papers 
presented to the Commission are published in full in 
the Proceedings, together with summaries of the 
discussions at the individual meetings. 


Announcements E 

Pror. T. G. CowLmNa, professor of applied 
mathematies in the University of Leeds, has been 
awarded the Gold Medal of the Royal Astronomical 
Society for his distinguished contributions to theore- 
tieal astrophysies and particularly for his work on the 
stability of stars. 

Pror. L$ow BINET, professor of physiology in the 
University of Paris, has been elected vice-president 
for 1956 of the Paris Academy of Sciences. 


Mr. I. C. McDowatt, chief executive officer of the 
New Zealand Pottery and Ceramics Research 
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Association (Inv.), has been appomted director of the 
Association. Mr. McDowall, who graduated from 
Victoria University College, Wellington, in 1944, has 
been on the staff of the Association since its formation 
in 1946, 


Dr. W. v’A. Maxcocx, a member of the scientific 
staff of the Lister Institute of Preventive Medicine, 
has been given the 1955 award of £50 of the Oliver 
Memorial Fund for his contributions to the develop- 
ment of blood transfusion. Dr. Maycock is adviser 
in blood transfusicn to the Ministry of Health and 
honorary consultant in blood transfusion to the War 
Office. 


As in previous years, the British Association will 
rent tables during 1956 at the Marine Biological 
Station, Plymouta; the Freshwater Biological 
Station, Windermere; and the Zoological Station, 
Naples. Researck workers wishing to use these 
facilities should write to the Secretary, British 
Association, Burlington House, London, W.1, giving 
their qualifications, the work intended and the dates 
required. Applicants should normally be members of 
the Association. 


Tue Food Group and the Oils and Fats Group of 
the Society of Chemical Industry are holding a 
conference on "Recent Advances in the Knowledge 
and Uses of Phospkolipids in Foods", which will take . 
place at the Wellcome Research Institute, 183 Huston 
Road, London, N.¥V.1, during February 9-10. The 
registration fee for the conference is 5s. for members 

' of the Society and 21 for non-members. Registration 
forms, to be completed by February 6, and further 
information, can be obtained from the Assistant — 
Secretary, Society of Chemical Industry, 56 Victoria 
Street, London, 8.W.1. 5 j 


Tue Textile Groap of Aslib, in co-operation with 
the Textile Instituse, is organizing a conference on 
“Textile Information—Uses and Needs", which will 
be held at the Taxtile Institute, Manchester, on 
March 9. The objects will be to direct attention to 
the need for estabHshing and maintaining channels 
for the flow of tecanical and economic information 
to units and individuals in the industry best able to 
make use of ıt; tc indicate methods by which the 
communication of ideas and information might be 
most effectively achieved; and to renew existing 
sources of textile information. Further information 
can be obtained from the Textile Institute, 10 Black- 
friars Street, Manckester 3. 


THE Cortina-Ulisse European Prize of one million 
lire (about £570), which 1s awarded by the magazine 
Ulisse, is being offered this year for a work on the 
history of labour organizations durimg the past 
century up to the First World War from scientific 
pomts of view. Only original works prmted for the 
first time in Europe durmg the past five years will 
be eligible, and five copies should be sent in, before 
February 28, eibher by the author or by the pub- 
lisher, to the Editor of Ulisse, Sezione Premio 
Europeo Cortina Ubsse,' Corso d'Italia 43, Rome. 


A MEMORIAL service for the late Sir Richard 
Redmayne will be held at 12.30 p.m. on January 26 
at St. Margaret, Wastminster. The service, which 
will be conducted by Dr. E. G. Jay, chaplain to the 
Archbishop of Canterbury, has been arranged. jointly 
by the Institutions of Civil Engineers, of Mining and 
Metallurgy, and of Professional Civil Servants. 
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EUROPEAN ASSOCIATION OF EXPLORATION GEOPHYSICISTS 
MEETING -IN LONDON i 


r | ‘HE European Association of Exploration Geo-: 


_4 physicists has grown rapidly smce its foundation 
in 1951 and now has a membership of more than a 
thousand, which is still increasing by about two 
hundred a year. For its ninth meeting the Association 
met in London at Church House, Westminster, during 
December 7-9, the distribution by countries of those 
attending the meeting being ‘as follows: Great 
Britain, 123; France, 37; Germany, 22; United 
States, 13; Netherlands, 8; Italy and Yugoslavia, 
4 each; Denmark, 3; Belgium, South Affica and 
Sweden, 2 each; Algeria, Austria, Canada, Eire, 
Japan, Norway, Spain and Switzerland, 1 each; 
total, 228. As these figures indicate, the Association 
takes a very elastic view of its territorial limitations, 
but the various members are united in their mterest 
in applying the discoveries of physics to the explora- 
tion of the Earth's crust and its mineral resources. 
The technical meeting was opened by Sir Edward 
Bullard, then director of the National Physical 
Laboratory, Teddington, who reviewed recent pro- 
gress from the point of view of a geophysicist who 
has just renewed his mterest in geophysics after 
several years in the field of ‘un-prefixed’ physics. He 
confessed to having been rather disappointed at the 
lack of any spectacular progress in geophysical 
methods during these years. At the same time, he 
directed attention to the many directions in which 
progress has been made, and where important 
developments may be imminent. This theme was 
taken up again later with more detailed treatment 
by Dr. R. G. Van Nostrand, who read a paper 
prepared in collaboration with Milton B. Dobrin on 
“Current U.S. Developments in Exploration Geo- 
. physics”. Dr. Van Nostrand disagreed with Sir 
Edward, and expressed the view that important 
advances have already been made and are -being 
vigorously applied in the field. He selected as most 
noteworthy the techniques-of magnetic recording and 
velocity logging, both of which are rapidly entering 
everyday use ın oil prospecting in the United States. 
As pointed out by Sir Edward Bullard, the appli- 
cation of magnetic recording techniques to seismic 
exploration work has been facilitated by the develop- 
ments demanded by guided-weapon research. The 
latter is now benefiting in turn by a wider market 
for high-quality recording apparatus. The advantages 
of making seismic records magnetically rather than 
photographically derive from the flexibility intro- 
duced by being able to reproduce the information 
again as electrical impulses. Then varying filters 
may be applied, or more novel methods under 
development, to improve the signal-to-noime ratio ; 
time delays may be introduced by automatic cor- 
rection techniques in order to facilitate interpretation ; 
and lastly, and perhaps most important, the informa- 
tion can be conveniently stored against the day when 
better interpretation methods allow one to make 
the fullest use of the recordings, without having to 


re-shoot in areas which are often exceedingly difficult ` 


of access. —— 

, The continuous velocity logging of boreholes, con- 
tinued Dr. Van Nostrand, offers not only greater 
convenience and speed than the conventional well- 
shooting, but also, by measuring the seismic velocity 
through much thinner layers, it gives the variations 
in velocity in much finer detail. The study of these 


continuous velocity logs in conjunction with seismic 
reflexion records shot from the surface is leading to 
a better understanding of the origin of reflexions. 
This in turn can lead to better resolution in complex 
geological situations, and may even afford a solution 
in some cases for the most challenging problem of 
present-day oil-finding, namely, the detection of 
stratigraphic trap reservoirs. 

Although recent research in petroleum geophysies 
has been mainly concentrated on seismic techniques, 
Dr. Van Nostrand dealt also with several important 
developments 1n the application of other geophysical 
methods to mining exploration and to civil engineer- 
ing problems. New borehole logging techniques have 
been applied to the search for uranium, an induced 
electrical polarization method has been successful 
in finding ground water, airborne electromagnetic 
methods have been widely used in the search for 
base metals in Canada, and a new airborne magneto- 
meter has appeared, which is especially adaptable 
for use in light aircraft. Also, high-frequency seismic 
reflexion equipment has now been developed which 
offers hope for the successful application of reflexion 
seismology to mining geophysics and other problems 
involving structure at shallow depths. 

The principles of the new airborne magnetometer 
were dealt with at-greater length by G. Phillips and 
G. S. Waters, of the Signals Research and Develop- 
ment Establishment, Ministry of Supply. They have 
independently developed an apparatus, similar to 
that now in use in the United States, for measuring 
the magnitude of the total geomagnetic field from 
the frequency of precession of the protons in water 
around the field. {For a brief account of this work, 
see Nature, October 8, p. 691.) The advantages of 
this equipment-for airborne magnetometer-surveying ` 
derive from light weight and simplicity, oceasioned 
mainly by the fact that, unlike the flux-gate type of 
magnetometer, precise orientation in relation to the 
direction of the total field is not essential, so that 
sensitive servo-systems for this purpose. are not 
required. Another advantage lies in freedom from 
mstrumental drift. T 

The high-frequency seismic reflexion system was 
also given more detailed treatment at the meeting, 
its application and future possibilities being the 
subject of a paper by Curtis H. Johnson. Whereas 
reflexion equipment in common use at present 
employs frequencies in the range 30-60 c./s., the new 
equipment makes use of frequencies of the order 
70-200 c./s. “By this means the power of resolution 
1s increased, at the expense, of course, of some 
increase in attenuation within the Earth. By using 
a faster recording speed and rapid automatic gain 
control, reflexion as early as 0-025 sec. after the shot 
can be satisfactorily timed, so that reflecting horizons 
as shallow as 100 ft. can be mapped. Besides its 
usefulness for the shallower problems of geophysics 
outside the petroleum industry, there are circum- 
stances where high-resolution equipment can help 
the petroleum geophysicist. In areas where deep 
weathering or drift presents difficult low-velocity- 
layer correction problems, the reflexion times down 
to a known shallow marker-bed will give the neces- 
sary corrections for the deeper horizons. Other areas _ 
seem to be particularly favourable for high-frequency ` 
reflexions, ‘so that more reflexions, and greater 


no. 4499 January 21, 1956 


resolution between adjacent reflexions, can be 
obtained even at'depths down to 5,000-6,000 ft. 

A paper on instrumental distortion and the seismi¢ 
record,| by N. A. Anstey, attracted considerable 
interest. Taking a standard seismic input pulse— 
the Ricker velocity wavelet—Anstey has determined 
the various distortions of this pulse which arise due 
to filtering, automatic gain control, and high- 
amplitude effects in reflexion amplifiers. These dis- 
tortions may affect the relative amplitudes, the 
shapes of the pulses, and the arrival times. Clearly, 
in the attempts which are now being made to use 
the reflexion method to the utmost limits of its 

- resolving power, these instrumental effects must be 
fully understood, and in this respect Anstey’s work is 
8 most valuable contribution. 


Out of the remainmg twenty-three papers presented , 


at the meeting, almost half dealt with the detailed 
mathematical and geometrical problems involved in 
the interpretation of geophysical results. Of these, 
the papers by F. Veyretout, M. Rimbaut, and by J. 
Sehoeffler and L. N. Nardon were concerned with 
seismic reflexion problems; those by L. H. Tarrant 
and by S. Wyrobek dealt with refraction inter- 
pretation ; those by A. H. Kleijn and by K. Helbig 
investigated the effects of seismic anisotropy ; while 
A. Lundbak, C. Monnet, A. Hahn and T. Knight gave 
papers on gravity and/or magnetic interpretation. 
Considerable interest was attracted by three papers 
presenting the results of gravity determinations : 
the first, by F. A. Vening Meinesz and A. P. Collette, 
reported a regional gravity survey of the North Sea 
carried out by means of an underwater gravity-meter, 
with the co-operation of the Royal Netherlands 
Navy; another, by G. P. Woollard, W. E. Bonini 
and J. C. Rose, gave the latest results in their pro- 
gramme for the establishment of a world-wide net- 
work of gravity bases; and the third, by Rose and 


Woollard, described the measurements carried out ` 


from end to end of the North American continent 
with quartz gravity’ pendulums, with the object of 
establishing & gravity calibration baseline. Three 
papers .dealt with seismic field-research: two of 
these, by T. Gaskell and by M. Pieuchet and H. 
Richard, weré concerned with the efficiency of the 
customary source, that is, explosives either in a shot- 
hole or on the surface ; and in the other, R. G. Mason 
described investigations of surface waves near the 
less commonly used alternative source, namely, a 
dropped weight. Actual field-surveys for mineral 
resources were the ‘subject of two papers, one by M. 
Guerrier and A. Rogier on the Lorraine coal-basin, 
and one by R. Cassinis on exploration for sulphur 
limestone in Sicily. 

The remaining four papers serve to illustrate the 
diversity of topics at the meeting. W. Dommzalski 
dealt with problems of very shallow refraction work 
for civil and mining engineering purposes. F. Sumi 
treated some of the refinements of the electrical 
earth-resistivity method. Some novel ideas on the 


possible turning to advantage of seismic noise in - 


prospecting were expounded by M. Matschinski. 
Lastly, very precise hydrostatic levelling for founda- 
tion problems was described by O. Meisser. 

The meeting ended with a showing of the British 
Petroleum Company's film, “The New Explorers". 
Despite the many counter-attractions of London, 
attendance at the technical meetings was consistently 
high, showing that the meeting was most successful 
in furthering the interchange, pf geophysical know- 
ledge and ideas. L. H. TARRANT 
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STRUCTURE OF SEMI- AND NON- 
CRYSTALLINE MATERIALS ` 


HE autumn conference of the X-ray Analysis 

Group of the Institute of Physics was held in 
London at the Institution of Civil Engineers during 
November 18-19, the topic for discussion being 
"Semi- and Non-Crystalline Materials”. In her 
opening paper, an the mechanism of crystallite growth 
in carbons, Dr. R. E. Franklin reviewed her work on 
the structure of graphitic and non-graphitic carbons. 
The latter can be further classified into graphitizing 
and non-graphitizing carbons according to whether 
crystallite growth can be induced by heat-treatment 
or not. From this fact, and from the nature of order 
produced during growth, certain conclusions about 
the mechanism of crystallite growth can be drawn, 
in particular when tne graphitic sheets grow by the 
addition of edge groaps and when growth is normal 
to the plane of the sheets. ' In diseussing'this paper, 
Dr. G. E. Bacon described his own work on radiation 
damage in crystalline graphite, where the order 
destroyed by irradiasion can be completely restored 
by heat-treatment. 

Dr. R. Diamond gave an account of a new theore- 
tical method which ne has developed for the inter- 
pretation of amorphcus scattering curves, and which 
he has applied to the composition of various coals. 
Exact theoretical curves for the X-ray scattering 
from perfect condensed aromatic ring systems of 
various sizes were first calculated on the EDSAC 
digital computer. .A linear combination of such 
curves was then fitted to each of the observed 
experimental intensity curves by the method of least 
squares, and from the coefficients in the combination 
histograms were obtained showing the proportions. 
of the various ring systems present. This matrix 
method is to some extent analogous to the process of 
Fourier inversion; ir cases such as this one, where 
all the possibly existing components are known, it 
avoids the difficulties due to cut-off and to the 
inaccuracies in the experimental curves at high values 
of (sin®@)/A. The method has been applied by 
Dr. Diamond to s study of vacuum carbonization of» 
coal, where the effects of polymerization and evap- 
oration have been clearly shown. Dr. L. Cartz has 
used the same methoc on the vitrain series of coals 
and on ethylene diamine extracts of coals, and has 
derived histograms of molecular sizes, matching being 
carried out in the region of the (11) band. Discrep- 
ancies occurring between theoretical and experi- 
mental curves in the region of the (10) band can be 
explained as due to the (002), that is, to intermolecular 
effects. Replying to questions by Dr. Stadler, 
Drs. Diamond and Cartz stated that they have also 
examined quinone exsracts in which experimental 
and calculated curves do not agree; a chemical 
change during extraction is thought to have taken 

lace. 

j Prof. R. W. Douglas reviewed some of the experi- 
mental work on the structure and physical properties 
of glass. The principal X-ray work in the subject, 

that of Warren and his associates on silica, and on 
soda-silica, and boric oxide glasses has led to a concept 
of network-forming azoms and network-modifying 
atoms. The rather anomalous physical properties of 
borie oxide and sodium borate glasses have to some 
extent been explained by recent infra-red absorption 
measurements on fhese materials which have given 
important information on the bonds present. The 


` 
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X-ray results have indicated the liquid-like structure 
of glasses, and, on the whole, their behaviour fits well” 
into this pattern; much research, however, is still 
needed into the long-range order of glasses. 

Dr. R. L. Gordon described X-ray measurements 
made by himself and his colleagues which indicate 
the presence of a disturbed layer, effectively about 
1000 A. thick, existing at the surface of finely ground 
quartz particles which could be partly removed by 
etching, particles of diameter less than about 0-5u 
apparently not containing any perfectly crystalline 
material. This conclusion was not universally 
accepted in the subsequent discussion, which, how- 
ever, failed to produce an alternative explanation of 
Dr. Gordon's X-ray results; these were supported 
by other measurements such as differential thermal 
analyses. In discussing the papers on glasses and on 
quartz, Dr. A. E. J. Vickers described the difficulty 
of producing commercially truly isotropic fused 
silica. 

Dr. W. May next gave an account of special X-ray 
diffraction techniques developed for obtaining patterns 
of liquid systems. His apparatus consists of a 
cylindrical powder-camera on the axis of which a 
free jet of quid serves as specimen. The camera is 
kept filled with helium so that the pattern is practi- 
cally. free of unwanted scattering. The liquid is 
circulated by a pumping unit of the ‘closed’ type 
needing little attention, and interlocking safety 
devices between the X-ray unit and the pumping unit 
safeguard the operation of both. Provision has been 

,made for working temperatures between 0° C. and 
80? C. 

Mme. J. Longuet-Eseard described the work which 
she has carried out with J. Mering on colloidal 
nickel hydroxide. In settling from a fresh suspension, 
very small crystals of nickel hydroxide tend to’ stick 
together by their (001) faces. In this coagulation the 
ionic double layer of the surface is imprisoned, and 
non-rational (001) reflexions are produced. The 
abnormal spacing (that is, the thickness of the impris- 
oned ionie layer) cannot’ be calculated from Hen- 
dricks’s and Teller’s formula, since its distribution in 
the stacking process does not follow a law of constant 
probability. The spacing can be determined directly 
by a Fourier transformation of the (001) intensity 
distribution. The thicknesses thus measured were 
found to depend upon the nature of the.anion and 
the state of hydration of the double layer. In the 

. ease of a chloride ion, spacings more than three times? 
the normal spacing of nickel hydroxide (4-60 A.) 
have been found. 

The final session of the conference was devoted to 
a discussion of non-biological fibres. Dr. L. Brown 
described preliminary Grvetallogrepiie investigations 
on a polymer of repeating unit: 
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which may be prepared from 4,4’ dihydroxydiphon- 
oxyethane and epichlorhydrin in the presence’ of 
sodium hydroxide. In the crystal the molecule is^ 
found to be twisted, probably S-shaped with the 
planes of the benzene rings at an angle to the chain 
axis. The crystallographic repeat is probably two 
molecular units, arranged around a two-fold screw 
axis. The symmetry is monoclinic with two chains 
(that is, four residues) in the unit cell. The inter- 
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. eating point about this sisietuse is that the b (chain) 


* 


axis extends reversibly from 27:6: A. to 29 A. on 
stretching, with only slight changes occurring in the 
diffraction pattern. Under suitable conditions the 
molecules may be drawn out to a straight form with 
a repeat of 16 or 32 A., but they do not appear capable 
of crystallizing in this form. 

Dr. E. R. Howells next presented the results of 
X-ray examinations carried out by Mr. C. W. Bunn 
and himself on straight-chain fluorocarbons, parti- 
cularly on ‘Fluon’, polytetrafluoroethylene. The 
fluorocarbon chains, both in ‘Fluon’ and in per- 
fluorocetane, C,,E,4, were found to have .a helical 
configuration with six turns in the repeat unit of 
thirteen (CF,) groups. On account of the relatively 
large van der Waals radius of 2-7 A. of fluorine, the 
cross-section of the fluorocarbon chain is very nearly 
circular, and it should therefore be easy for chain 
segments to rotate about their own axes. This 
rotation probably accounts for the remarkable 
room-temperature transition which occurs m ‘Fluon’ 
some 300 deg. below the melting point ; as Mr. Bunn 
pointed out in a reply to a question, the rotation may 
also be the explanation of the remarkably low 
coefficient of friction of the polymer: the cylindrical 
molecules may be ‘acting as roller bearings. 

Dr. A. Keller has been studying orientation phen- 
omena in synthetic crystalline polymers, where the 
crystallites do not appear in a haphazard way, but 
form  sub-mieroseopie fibrous aggregates. These 
fibrils themselves can build up larger structures, the 
spherulites, within which they are essentially radially 
disposed. Thus a polymer which is macroscopically 
unoriented is in fact composed of minute oriented 
regions which arise spontaneously from melt or 
solution. Dr. Keller has studied the orientation of the 
unit cell within these regions by means of a micro 
X-ray technique and found it to be such as to result 
in a predominantly.perpendicular disposition of the 
chains with respect to the radii of the spherulites. 
In certain special cases the-Xtray results have been 
correlated with birefringenéé measurements. The 
existence of these spontaneously oriented regions can 
manifest itself when a crystalline or crystallizing 
polymer is artificially oriented. A number of uniaxial 
orientations were observed which are unusual since 
the molecular chains are oriented preferentially in 
directions other than that of the external orienting 
influence. While this is unexpected from simple 
molecular considerations, Dr. Keller showed that the 
anomaly is only apparent and that the actual 
orientations fit in well with his picture. Prof. J. D. 
Bernal pointed to a possible similarity between Dr. 
Keller’s spherulites and those observed, although of 
a much larger size, by Dr: Conmar "Robinson in 
polavions of synthetic poly-y-bénzyl-L-glutamate. 

In & short contribution, Dr. K. Dorn- 
berger-Schiff gave examples of the type of 
misalignment and ‘mistakes’ occurring m 
semi-crystalline material in which only a 
two-dimensional periodicity is retained. Such 
structures are best treated by considering the 
planar symmetry of the two- dimensionally ordered 
regions rather than by space-group theory. Important 
. examples of the type of treatment suggested by her 
are afforded by certain fibrous ‘minerals, * notably 
chrysolite, halloysite and garnierite, which Dr. E. J. W. 
Whittaker has been examining. Hoe has found that, 
while these minerals do not possess crystal lattices of 
the ordinary kind, their structures can be described: 
in terms of oplindicallettione He defined a cylin- 
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drical lattice as a set of congruent two-dimensional 
lattices inscribed on & set of cylindrically curved 
surfaces and mutually ordered with respect to the 
cylinder axis, there being equal and uniform normal 
spacings between each successive pair of such sur- 
faces; he then developed a classification of such 
lattices which is a cylindrical analogue of ordinary 
space-group theory. 

Dr. D. E. Corbridge reported on his structure 
analysis of the fibrous ‘Kurrol’ salts, which are long- 
chain metaphosphates; they are insoluble and 
exhibit colloidal behaviour. In the case of rubidium 
metaphosphate, the unit cell is monoclinic and 


eontains continuous chains of composition (Po? 


spiralling around the screw axes with a repeat pattern 
every two PO, units ;. similar structures have been 
found for the potassium and cesium salts. Dr. 
Corbridge pointed out some interesting structural 
resemblances between the metaphosphate chain and 
Jong-chain anions found in certain silicate minerals 
which also form helical structures. 

An interesting and stimulating evening discourse 
was delivered during the conference by Prof. A. R. 
Ubbelohde, whose subject was “Crystallography and 
the Phase Rule". The next conference of the Group 
will be held jointly with the Low Temperature Group 
of the Physical Society ; it will take place in Oxford 
during April 11-13 and will be devoted to low-tem- 
perature crystallography. U. W. ARNDT 


DENSITY OF THE LUNAR 
^ ATMOSPHERE 


OME of the values of the density of the Moon's 

atmosphere obtained by observers in the U.S.S.R. 
are discussed by E. J. Opik, of the Observatory, 
Armagh, in a paper in the Irish Astronomical Journal 
(3; March 1955). The: ‘Russian workers determined 
the relative polarization | of the diffuse light of the 
sky near the horns’ of the lunar crescent and they 
arrived at a value approximately 0-5 x 10-4 of the 
terrestrial atmosphere, but A. Dollfus in 1952 
found a value 10-9? for the upper limit (C.R. Acad. 
Sci., Paris, 234, 2046; 1952). J. N. Lipskij carried 
out a detailed mvestigation and arrived at a value 
of the order 10-4 (Pub. Sternberg Astro. Inst., Moscow, 
22, 66; 1953), but Ópik's examination of the matter 
shows that the values obtained by: the Russian 
observers must be far too big. 

In his investigations, Opik completely ignores 
any possible absorption by the hypothetical "lunar 
atmosphere, which 1s too thin to cause absorption 
effects, and hence the surface brightness in a given 
direction will be proportional to the intensity of 
illumination and to the illuminated air mass per unit 
cross-section along the line of sight. On this assump- 
tion, he shows that the surface brightness of the 
earth-shme at quarter phase 1s at least thirteen times 
as great as that of a vertical column of the lunar 
atmosphere ilummated by the Sun, and this result 
is used to. determine the upper limit to the mass of 
the lunar atmosphere. It seems highly probable that 
any lunar atmosphere (1f such exists) will be practic- 
ally free of dust, and Raleigh scattering of light by 
the gas molecules prevails. It is assumed that the 
scattering power of the lunar atmosphere is about 
the same as that over high mountain tops, such as 
Mount Whitney (4,420 m. above sea-level), and C. G. 
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Abbot's observaticns on Mount Whitney (Ann. 
Astrophys. Smithsorian Inst., 3, 145; 1913) showed 
that the surface brizhtness of a sunlit atmosphere at 
sea-level, but of a degree of purity equal to that on 
Mount Whitney, is 3-02 x 10-7. The surface bright- 
ness ,of the earth-shme, measured by Öpik m 1924 
and by Danjon in 1936, is about 25-84 mag., from 
which it is easily found. that the surface brightness 
of earth-shine is 4:61 x 10:4. The ratio of the lunar 
to the terrestrial atmospheric masses in vertical 
columns of unit ercss-sectión is therefore less than 
4-61 x 10-4/13 x 8-02 x 10-7that is, less than 
4-42 x 10-——makinz use of Opik’s figure thirteen, 
as already explained earlier. 

It appears from tkis investigation that the mass of 
the lunar atmosphere is less than 1/226,000 of the 
terrestrial, and with the smaller gravity on the Moon, 
the pressure and density of the lunar atmosphere 
cannot be more than one part in 1-3 millions of those 
of the terrestrial atrcosphere. 


INSECTICIDES AND THE BALANCE 
OF ANIMAL POPULATIONS 


R. H. E. HINTON, of the Zoology Department, 

University of Bristol, has recently directed - 
attention to the dengers involved in the indis- 
eriminate use of insecticides (Sci. Prog., 43, No. iens 
October 1955). 
` Much has been writzen on the kinds of direct i infury 
that can be done to crops and other useful plants by 
msecticides, while individuals using poisons are 
materially concerned with any damage they may do 
to-farm animals, crops and ornamental plants. They 
are not always as interested in the damage they may 
do to wild animals ard birds, and they occasionally 
tend to dismiss injuries to their operatives as un- 
avoidable occupational hazards. For example, in 
Argentina the meidence of dermatitis in workers 
exposed to BHC was once as high as 25 per cent. 
Fish are said to be as sensitive to DDT as insects ; 
but the possibility of producing damaging concen- 
trations in water as the result of normal control 
operations is slight. 

In 1952 many instances of death or serious mjury 
following the use of DDT, BHC and other chlorinated 
hydrocarbons had been reported. The chlorinated 
compounds which are fat-soluble and chemically - 
stable tend to accumulate in the fatty tissue; this 
explains why animals with a large amount of fat 
tend to be less susceptible to acute poisoning than 
under-nourished ones. It has been shown that, in 
mammals, accumulation occurs at all ordinary levels 
of intake, and rats may accumulate DDT in the fat 
body until there may ke as much as thirty times the 
level of intake. More DDT may accumulate in the 
fat body than is required for a lethal intravenous 
dose without the mammal showing any obvious signs 
of poisoning. Elimination occurs slowly ; but sudden 
starvation may release enough DDT to affect the 
animal seriously. It 13 also known that there are 
great seasonal differences in the susceptibility of 
insects to chlorinated compounds, and there is good 
evidence that these seasonal differences are related 
to the amount of depos fat present. Many investi- 
gators believe DDT should not be used on dairy 
cattle and animals thas are to be eaten because it 
accumulates in the milk and fatty tissues. 
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: THE SECOND ENTOMOLOGICAL - 
EXPEDITION TO THE HIMALAYAS . 


By Pror. M. S. MANI 
School of Entomology, St. John's College, Agra 


r 


DX May-June 19556 I led the Second 
Entomology Expedition to Lahoul-Spiti in the 
North-West (Punjab) Himalayas. There were a team 
of seven members and more than a ton of equipment 
and supplies of food. The University ‘of Agra made 
a small grant towards & part of the expenses of the 
Expedition. Leaving Agra on May 18, we reached 
Manali at the end of the Beas Valley. Owing to 
unexpected and unusually late snow-fall, we were 
greatly. delayed and held up for several days at about 
9,000 ft. Our original plan of' establishing a supply 
' base at about 15,000 ft. on Kanzam La in the Spiti 
border had to be abandoned. The base camp was estab- 
lished & little below 13,000 ft. in a meadow opposite 
the Kulti Nal glaciers. After overcoming. numerous 
difficulties and considerable delays, some essential 
supplies were pushed to an advance base camp below 
the Great Ice Fall Mountains of the Purana Khoksar 
Nal. Although not specially organized for spectacular 
peak-climbing, the Expedition climbed several un- 
named and unclimbed peaks in search of high- 
altitude insect life. 

Although the climbing programme had to be 
gréatly curtailed owing to continued bad weather, 
more than five thousand specimens were brought 
back, some of them being taken at altitudes never 
before reached by an entomologist in this part of the 
Himalayas. We also studied the various conditions 
under which thé high-altitude insect life flourishes 
. and made observations on the habits and peculiarities 
of life-cycles. Several hundred close-ups in ‘Koda- 
chrome’ and black-and-white were also made of the, 
high-altitude flowers and insects‘ in their natural 
surroundings with the help of a ‘Leica’ camera and 
its accessories. 

The collections, which will ultimately be deposited 
with the Zoological Survey of India, are now being 
sorted out and card-indexed. Nearly every specimen 
has been microfilmed. The identification of the 
material, descriptions of the new forms and detailed 
reports of the Expedition’s findings ‘will not be ready 
for some time. I may, however, direct attention to . 
certain interesting features of the high-altitude insect 
life of the Himalayas. f 

Although the variety and abundance of insect life’ 
as a whole*rapidly fall off beyond the limits of tree- 
growth, the zone of permanent shows immediately 
above these limits is by no means barren. On the 
permanent snow at altitudes rarely ever reached 
by ordinary human beings; there: habitually live a 
remarkable variety of insects. They thrive well under 
conditions of glare (great radiation especially in the 
ultra-violet part), intense cosmic-ray activity; reduced 
pressure, great oxygen deficiency, constant fierce 
cold-dry winds, frequent avalanches and snowstorms;- 
absence of plant life, relative scarcity and lack of 


variety of food and restriction of the feeding period. 


to the very brief summer, etc. Dry barren rock that 
often gets heated to an uncomfortable degree in the. 
summer sun even at great elevations, damp moss- 
covered stones, snow-fields, glaciers, glacial torrents, 
cracks and crevices in rock, caves and other spots- 
have each their characteristic insect inhabitants. ~ 
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While nicely. every order of msects with which we 
are familiar in the plains also occurs at high altitudes, 
the species are different in almost all cases. The 
“high-altitude insects of the Himalayas superficially 
‘resemble the alpine type; but actually they show 
closer affinities to the Tibetan and Central Asian 


“faunal elements rather than to European. There 


are also sufficient indications to believe that the 
"ómsects of this region represent, at least partly, a 
« geographical relict of the Pleistocene life of Central 
Asia. Deep infiltrations of the subtropical and 


often also of the tropical faunal elements, may be: 


detected as high as 10, 000 ft.'above the mean 
sea-level. 

Among the high- altitude ingects of the Himalayas, 
Collembola, Diptera, Coleoptera, Dermaptera, Pleco- 
ptera and Ephemerida (given in order of abundance) 
stand foremost. Between 8,000 and 14,000 ft., 
Plecoptera,.Ephemerida and Trichoptera are dom. 
inant types, especially in the glacial torrents. Some 
of these ascend right up to the edge of the permanent 
snow. Remarkably enough, the insect population of 
all kinds is far more dense in the glacial torrents 
than in stagnant waters. This concentration in the 
torrents is perhaps due to the more uniform though 
lower temperatures of the torrents than in the still 
waters. From 12,000 ft. upwards we .come across 
Dermaptera—Coleoptera associations, and beyond 
15,000 ft. above sea-level Collembola, Coleoptera and 
Diptera replace the Dermaptera-Coleoptera.complex. 
The last-mentióned three orders seem to have suc- 
cessfully takén up permanent abode at much higher 
altitudes than any other insect and also occur at 
greater elevations than 15,000 ft. Collembola are 
perhaps the only forms which may be found as high 
as 18,000 ft. 

In addition to the species that occur habitually at 
great altitudes, the Expedition came across great 
swarms of migrating Lepidoptera. Colias ladakensis 
and Argynnis claudi were taken at about 17,000 ft. 
on snow-fields. Upper-air currenfg.and the afternoon 
winds blow up millions of minute-insects like aphids, 
fruitflies and even larger {orms:like noctuid moths 
from the plains of India on to snow-fields and glaciers 
between 14,000 and 17,000 ft., especially on the 
southern - aspect. 

A most remarkable variety- of adaptations can be 
correlated to the peculiar conditions of life. Widely 
unrelated groups occurring on exposed boulders, in 
, glacial torrents and on wind-blown snow-fields and 
glaciers exhibit considerable~ adaptive convergence 
in the development of devices for securing firm 
anchorage. The great majority of the truly high- 
altitude insects show extremely low tolerance of even 
slight increase in temperature, due undoubtedly to 
long acclimatization to the generally sub-zero tem- 
peratures. Some of them are capable of surviving 
under 30 ft. of snow for several months without 
apparent harm. 

A striking feature of the high-altitude insects of 
the Himalayas is the greatly prolonged larval life, 
with hibernation and diapause often extending to one 
or even two years. The adult is extremely short- 
lived. We came across a great number of forms still 
hibernating towards the end of June-under ‘stones 
covered by several feet'of snow. Calosoma madeirae 
kashmirense is, for example, a common earabid beetle 
that was ‘hibernating in this way at about 13,000 ft. 
On an énormous glacier at about 14,000 ft. on the 
Dhauladhar I found on a previous occasión a mass 


assemblage of hibernating adults of Coccinellid&, ` AC 
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relatively lower altitudes just beneath the permanent ` ultra-violet radiation. This may also be the result 


snow line, with the advance of summer and the 
gradual melting of the snow, the scene becomes one 
of a mad race of different species against time. The 
noon-day sky with the air 4° below zero becomes 


filled with gigantic swarms of may-flies, stone-flies, .each other. 


caddis-flies, butterflies, gnats and various other 
insects which mate, lay eggs and perish before the 


same evening. The few that survive may be destroyed ^ aré the only types that occur permanently. 


cording during development in sheltered spots. 
ile only a small fraction of them thrive on lichen, 
moss or algal slimes, the great majority of the species 
are either scavengers or carrion feeders or devour 
As one goes higher and higher the 
increasing proportion of the carnivorous species can 
be recognized, unti. at altitudes above 15,000 ft. they 
The 


in a blizzard the next afternoon. Unlike polar forms, - wind-borne organic matter already referred to also 


, most of the high-altitude insects here are heavily 


“pigmented as a protection against the glare and insect life, 


A MODIFIED METHOD OF TWO-DIMENSIONAL ZONE 
ELECTROPHORESIS APPLIED TO MUCOPROTEINS 
IN SERUM AND URINE 


By R. L. MARKHAM 
Department of Rheumatology, Royal Free Hospital, London 


URRUM! has described a technique of two- 
dimensional zone electrophoresis on paper in 
which the analysis in the first buffer is transferred on 
a strip of paper to the surface of a shect of paper 
: soaked in the second buffer. The strip is placed in 
such a position that the substances on it migrate in 
a direction at right angles to that in first buffer. 
We wished to use two-dimensional phoresis to 
obtain direct confirmation of the positions of serum 
mucoprotein fractions in the im protein pattern 
obtained by electrophoresis at AH 8:6. Two serum 
mucoprotein fractions may be isolated from all other 
serum proteins by electrophoresis at pH’s between 
4-4 and 4-6? (Fig. 1). Since in the latter technique 
filter paper is sandwiched between glass plates, the 
following modification of Durrum's method was 
developed. ; 
Instead of placing ‘strip on the surface of the 
paper, a slot to receive it of corresponding width and 
slightly greater length was cut in the centre of the 
second sheet at right angles to the direction of the 
second separation. The strip was partially dried at 
room temperature before being placed in position. 
The edges of the two pieces of paper were then care- 
fully teased together, except at either end of the 
strip where a gap was left. The sheet of paper had 
been soaked in buffer, blotted, and placed on the 
lower glass plate before receiving the strip, and the 
flow of the new buffer into the strip concentrated the 
material in it as a narrow band along its centre. The 
absence of buffer flow inwards at either end of the 
strip prevented. disturb: of spatial distribution 
along it. The upper sheet of glass was then placed 
over the paper, the second electrophoresis carried 


Origin , Anode — 
| w 


E Se 










Albu " -1 
ERIT eard aget roter 
ĝin um phosphate buffer. 


by c acid ~ Schiff technique 
- 





* 


contributes to the Sood resources of the high-altitude 





" 
=> 


Hg. 2. Two-dimensioral electrophoresis showing position of 
e icoprotein fractions n serum protein pattern obtained with 
CA veronal buffer, pH 8:6 
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phosphate, pH 4:4 ` 
(B) Veronal buffer removed by 66 per cent acetone, second buffer 
citrieacid -sodium phosphate, pH 4-6 
Stained with naphthalene MT ne spots Intensified for repro- 
uction 


out after a short period of equilibration, and the 
paper—minus the strip—was then stained. The 


.- results obtained are shown in Fig. 2 (A). The occur- 


P 


rence of M-1 and M-2 in the «,- and «,-globulin 
positions respectively is clearly indicated. The pH of 
the second buffer is chosen to-ensure that the fractions 
- to be studied are carried clear of the transferred 
strip. With other cembinations of buffer systems the 


_. buffer on the strip may alter the pH on the remainder 


of the 


3 


paper; but shis can generally be avoided by 
F ent of the buffer concentrations or by trans- 
ferring a narrower strip. 


a d 





Fig. 3. Details of shapes of spots obtained by two-dimensional 
electrophoresis. Arrows indicate direction of migration in first 
and second analyses 


Buffer pH 
Substance 1 2 
A Serum, M-2 86 46 Stained with tite black 
n Urine, M-1 86 44 P " " 
[^i Serum albumin 8:6 86 
D Fr. Fructose 8-6 8-6 Detected ‘with m-pl heny vlene- 
»— Borate buffer 
D Ma. Mannose 86 86 e è 


Both electrophoretic analyses can be carried out 
on the same sheet of paper when serum mucoproteins 
are being studied, since veronal buffer may be 
removed by washing the paper in ice-cold 66 per 
cent acetone. The mucoproteins are not denatured 
by acetone, and the low temperature and rapid 
removal under vacuum avoid excessive denaturation 
of the other proteins present, which, if rendered 
insoluble, might retain some of the mucoprotein. 
The results of such an analysis are shown in Fig. 2 (B). 

In the course of these experiments it was noticed 
that fractions appearing to be homogeneous after one 
electrophoretic analysis gave, after a two-dimensional 
analysis, elliptical spots with their long axes at an 
angle to both directions of migration (Fig. 3). This 
was observed with both mucoprotein fractions, run 
either at Aa different pH's or twice at the same 
pH, and with serum albumin run twice at pH 8-6. 
In a two-dimensional analysis using borate buffer a 
pH. 8:6 *, fructose and mannose showed no € 
to form spots of this nature (Fig. 3). The oe 
strip technique was used in all these two-dimensio 
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E and both serum and urine were obtained 
from patients suffering from acute rheumatoid 
arthritis. "The shapes of spots were not influenced by 
ition on the paper, or by the order in which the 
buffers were employed. Kunkel and Tiselius* sug- 
. gested that these diagonally disposed elliptical spots 
are the result of the presence of components with 
ifferent mobilities within what appears to be a 


* 
Mi: mogeneous fraction when subjected to a single 
ahs ek. trophoretic analysis, and that the presence of 


_ @ such a spot-shape is a sensitive test for heterogeneity. 


No heterogeneity of these two mucoprotein fractions 
or of serum albumin was detected when patterns 
obtained by a single electrophoretic analysis were 
scanned, the curves obtained showing no sign of 
containing more than one component. 

In the method reported here, where the same 
buffer has been used for each analysis, the fact that 
the axis of the elliptical spot is not at 45° to each 
direction of migration is due to the concentration of 
x spot on the base line before the second analysis. 

s reduces in one direction only the effect of 
diffusion on the shape of the spot.  Kunkel and 
Tiselius were not able to demonstrate the hetero- 
zeneity of serum albumin by their method, and the 
ability of the method here d ‘d to do this may 
also be due to this reduction of diffusion by recon- 
centration, resulting in a more sharply defined spots 

Serum albumin* and mucoprotein M-2* are each 
known to contain several components, but only one 
component is known to oecur in mucoprotein M-1 of 
normal serum?, and in normal serum a round spot is 
obtained on two-dimensional electrophoresis of the 
latter fraction. The intensity of this spot was too 
low for photographie reproduction. M-1 in serum of 
patients suffering from active rheumatoid arthritis, 
however, gives a diagonal ellipse and has been 
reported as containing two components, detected by 
boundary electrophoresis. 

I thank Dr. Ernest Fletcher, and the Board of 
Governors of the Royal Free Ho ital for permission to 
publish this communication, € [the EndowmentFund 
Sub-Committee for providi ilities. | [Sept. 22 
! Durrum, E. L., J. Coll. Sci., 6,7274 1. 

* Markham, R. L., Ann. Rheum. Dis., 14, 212 (1955). 

? Consden, R., and Stanier, W. M., N . 169, 783 (1952). 

! Kunkel, H. G., and Tiselius, A., J. . Physiol., 35, 89 (1051). 
å Saifer, A., and Corey, H., Proc. Soc* Ezp. Biol., 88, 46 (1954). 
* Sehmid, K., J. Amer. Chem. Soc., 78, 2532 (1953). 

* Schmid, K., J. Amer. Chem. Soc., 75, 60 (1953). 
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cree» POLYAMIDES FROM NYLON 6 and 6.6 POLYMERS 


Constitution of the Cyclic Polyamides 
isolated from. Nylon 6 Polymers 


iB a previous paper we reported the isolation from $ 


~ A téchnical z-caprolaetam polymerizates of three 

individual erystalline substances (designated here as 
A, B and C) having identical elementary compositio; 
(O,H,,ON) and containing no free NH, or COO 
groups! They obviously represent cyclic oligomers 
of c-caprolactam. 

Cryoscopie molecular-weight determinations in 
phenol at a concentration of about 5 per cent (by 
weight) led us to conclude that A and B are stereo- 


isomeric cyclic dimers and c a cyclic trimer (mole- 
cular weight found for A 212 and 250 ; for 
B 342; calc., 226 for dimer a 39 for trimer). 

A private "eommunicatio | received from Dr. L. 
Valentine in Leeds expr doubt as to the reli- 
ability of the eryoscopie -weight determ- 
inations (owing to the fact no extrapolation 
to zero concentration was incl . This led us to 
seek an independent method of determining the 
constitution of these compounds. Stepwise hydroly- 
sis in aqueous (25 per cent by ay Wight) hydrochloric acid 
at 110° (at a concentrati 0-5 repeating units} 
"Grundmole", per litre) was = This procedure 
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was recently also suggested by Zahn et al.2; but no substances. (Thetheoretical and experimental details 
definite resulis were communicated. of this work will be rublished elsewhere.) 

Upon hydrolysis, a cyclic n-mer should produce the The kinetic analysis of the hydrolysis of the linear 
linear n-mer as the. first product, which then is oligomers was simplifed by the assumption’that the 
transformed into the linear (n-1)mer and so on, until rate-constants of the amide groups in these lmear 
complete conversion.into «-aminocaproic acid is , polyamides are independent of chain-length and 
reached, location in the cham, which seemed justified by a 

A paper chromatographic technique? allowed us, previous investigation’. 
to separate, identify and estimate approximately ~ .‘~Included in this investigation was also a cyclic 
quantitatively mixtures of the lower linear oli” ,“diamide isolated from nylon 6.6 polymerizates 
gomers up to the tetramer. - "obtained by courtesy of Dr. R. J. W. Reynolds (Man- 
Applying this technique, which will be published .chester). This substance, which on hydrolysis yields 
elsewhere in more detail, it was found that the the linear monoamide NH,(CH,),NHCO(CH,),COOH 
intermediate product first appearing in the hydrolysis as an intermediate and hexamethylene diamine 
of the cyclic oligomers A, B and O were the linear plus adipic acid ss th» final products}is isomeric with 
dimer, trimer and tetramer respectively, providing the cyclic dimer of caprolactam. 
conclusive evidence that 4, B and C are indeed the The approximate ydrolytic rate-constants in hu} 
cyclic dimer, trimer and tetramer. (for one amide group) of the substances investigated 
The results of our hydrolysis experiments are in are given in Table 1 along with their solubilities in 
conformity with the extensive’ eryoscopie molecular- water at room temperature. 
weight determinations of the same substances in 





solvents other than phenol (lactam of hexahydro-p- iioi, 

aminobenzoic acid and acetanilide) recently pub- Rate-constant | Solubility 
lished by Rothe and Rothe*. These authors also E (he) (parts/100) 
confirmed anomalous results obtained in phenol as a Caprolactam cyclic dimer 

solvent. Itremains to be explained why the melting- " » “trimer 

point depressions of these substances in phenol are Avion e repeti neue. 


abnormally high. Linear s-aminocaprore avid 
The properties of these cyclic oligomers can now be E ooo 
summarized thus: 











These results disclose some interesting features. ` It 





Substance A Be +. c is seen that the amide groups in caprolactam cyclic 
Melting point (corrected) 847-348° | 247-248° | 241-242" dimer are very resistant to hydrolysis as compared 
Solubility, in water, parts per ia RH dn to those in the other cyclic lactam oligomers, and, in 
Former designation (ref. 1) a-dimer | f-dimer trimer particular, as compered to the amide Broups m the 
Correct, designation dimer trimer | tetramer isomeric nylon 6.6 cyclic monomer, which react with 
Olecuiar wei $ : "E 
mothod (ref. 4)" eryoscopic 225 396 439 practically the samo rate as the amide groups in 
Molecular weight, caleulated 226 339 452 linear chains. Also the solubility in water of the 


nylon 6.6 derivative is more than twenty times larger 
than that -of the lactam dimer. This peculiar 
The paper droman identification of the difference requires explanation. 

linear oligomers was facilitated by samples of the It would seem that the low reactivity of the cyclic 
synthetically prepared." compounds obtained by dimer can be understood from the fact that in this 
courtesy of Dr. Van der Want, Central Laboratory compound the two CONH groups can readily assume 





TNO, Delft*. 7s a position opposite to each other, which is particularly 
E P. H. HERMANS favourable e the formation of two intramolecular 

Institute for Cellulose Research hydrogen bonds, wkereas in the nylon 6.6 derivative 
of the AKU and Affil. Companies, the different sequence of CO and NH groups does not 
Utrecht. .permit-a configuration equally favourable for the 

s termais, P. H., Rec. trav. chim., 22, 798 (1953). formation, of internal hydrogen. bonds. This can be 


? Zahn, and Rexroth, E., Conf, Intern. de la Technica Textil .represented diagrammatically thus : 
Giclee 1954). 




















? Hermans, P. H., Helkens, D., and van Velden, P. F., J. Polymer QU CNN oe eae E 
Sci., 16, 28i "955). 7 H Oo ‘ O- H 
* Rotho, S., and Rothe, M., Ber., 88, 284 (1955). | tes x 
s di W t, G. - NS 
van der Wan M., et al., Rec. trav. chim., 71, 379 and 1221 (1952). (CH;)s | (CH3)s (CH), p (CH,)s 
(0) H EA UE. H 
ire g , N C——N 
Intramolecular Hydrogen Bonds in certain Cyclic dimer ' 7 ` Nylon 6.6 monomer 


Cydic Polyamides Examination of Stusrt models corroborates this view. 

Te intermediate products formed in the hydrolysis ^ In the cyclic trimer, only two out of the three 

of the cyclic oligomers. of e-caprolactam and some CONH groups coud possibly form intramolecular 

linear oligomers of- c-aminocaproic acid (in a large hydrogen bonds wich each other, and it seems to be 

excess of 25 weight. per cent hydrochloric acid at not merely accidental that this oligomer is the one 

110°) have been idéntified and’ semi-quantitatively having by far the largest solubility in water. It also 
determined. hydrolyses much eesier than the dimer. 

. ^ A paper chromatographic technique! has béen used In the tetramer, pairwise engagement of all the 
for this purpose. The results allowed determination CONH groups is again geometrically possible. Stuart 
of the approximate values of the pseudo first-order models show that, this is even possible in two different 

hydrolytic rate- constants of the amide groups in these ways (Fig. 1). . 














; NH... OC 

CONH CONH n P+ ; 

C i i i ] 3 
' cl 
NHCO= NHCO 
te ny 
o NH&==C0/ 
Fig. 1 g 


The fact that 15s rate-constant is nevertheless much 
larger than that of the dimer ànd but slightly smaller 
than that of the trimer is presumably related to the 
very much larger internal mobility of this 28-mem- 

- bored ring-system, which is also clearly demonstrated 

by the Stuart model. This mobility may favour the 
existence of a.great many conformations in which 
the amide groups lie too far apart to allow intra- 
molecular hydrogen-bond formation. The number 
of such conformations is undoubtedly much larger 
than in the dimer. ` 

This paper and the preceding form part of & 
programme of fundamental research sponsored by 
AKU (Arnhem) and Netherland States Mines (Geleen). 


P. H. Hermans 
Institute for Cellulose Research 
of the AKU and Affil. Companies, 
Utrecht. 


1 Hermans, P. H., Heikens, D., and van Velden, P. F., J. Polymer 
Sei., 16, 451 (1955) 


Constitution of the Cyclic Polyamides isolated 
from Nylon 66 Polymer 


Wuen nylon 66 polymer (polyhexamethylene 
adipamide) is heated in a glass vessel under an inert 
atmosphere above its melting point, a white crystal- 
line sublimate condenses on the cooler parts of the 
vessel, A similar phenoménon occurs in the melt- 
spinning of nylon, when a sublimate condenses on the 
cooler parts of the spinnmg equipment just below the 
spinneret. It ‘was obviously of interest to know 
whether this material was a by-product of the 
polymerization process or of thermal decomposition 
of the polymer. 

A sample of the crystalline material sublimed out 
of nylon 66 polymer by heating it under vacuum at 
295-300? C. was found to have a melting point of 
249-251? C. (uneorr.): its analysis showed 63°6 per 
cent C, 9-8 per cent H and 12-4 per cent N (calc. for 
CHa N:O, 63-8 per cent O, 9-75 per cent H and 
12-4 per cent N). This material had refractive index 
of 1-554 and density of 1-166 gm.je.c. 

In some later work, nylon 66 polymer was extracted 
by boiliig with-, water for a long period and the 
aqueous extract evaporated to dryness. The residue 
was found to comprise two materials—one soluble in 
ethyl acetate, from which it crystallized, and the other 
insoluble; the insoluble portion was purified by 
recrystallization from methyl ‘Cellosolve’. 

The material soluble in ethyl acetate was found to 
be. identical with the material which had been sub- 
limed from 66 nylon polymer. Its melting point was 
248° C. and by analysis was-found 63-3 per cent OC, 
9-6 per cent H and 12-2 per cent N. Molecular 
weight détermination gave 210 (by cryoscopic method 
in phenol), 218 (by ebullioscopie method in methanol) 
and 225-2 by X-ray diffraction assuming two mole- 
cules per unit cell. The dimensions of the triclinic 
unit cell were a=9-58°A, ; b=8-71 A. and c—8-47 A., 
with angles « —110? 58’; 8—104? 35’ and y=86° 17’. 


NATURE- 


DE 


_in ethyl acetate. 


January 2], 1956 vo 177 


The specific gravity of the crystals, measured by 
flotation, »was 1-171. The ‘calculated molecular 
weight for C,,H,,0,N, is 226. 

The material insoluble in ethyl acetate crystallized 
from methyl *Cellosolve' in fragile white crystals with 
melting point 237° C. On analysis its composition 
was found to be 63-2 per cent C, 9-6 per cent H and 
12-2 per cent N. Molecular weight determination 
(by ebullioscopic method in methanol) gave 445. 

The crystals were not good enough for unit cell 
measurements to be made, but the powder diffraction 
pattern was different from that-of the soluble fraction 

It seemed probable that these two compounds. 
were cyclic hexamethylene adipamide monomer and 
dimer respectively. 4 : 

It is possible to obtain & mixture of low-molecular 
weight materials comprising mainly these two com- 
pounds by dissolving 66 polymer in formie acid and 
adding the solution slowly to a large volume of 
methanol, so that the polymer is precipitated in a 
granular and easily filterable form. The ‘methanol- 
soluble’ material can be recovered by filtering off the 
polymer and evaporating the filtrate to dryness. 
Using this procedure as a method of analysis, it has 
been shown that the low-molecular weight compounds 
are formed from the linear polymer, and that the 
amount formed is dependent upon the temperature 
to which the polymer is heated. A single experiment 
indicated that the reaction is reversible. The amount 
of ‘methanol-soluble’ material found varied from 
1-9 per cent after heating at 275° C. to 4-3 per cent 
at 295-300° C. and 5-9 per cent at 310° C. 


C. J. Brown 
A. Hirn 
P. V. Yours 


Research Laboratories, 
Imperial Chemical Industries, Limited, 
Dyestuffs Division, 
Hexagon House, Blackley, 
Manchester, 9. ` * 


Synthesis of | : 8-Diazacyclo-tetradecane 


Tae 14-membered-cyclic diamine (I) has been 
synthesized in these laboratories by three entirely 
independent routes. In two of these the large-ring 
diamides discussed in Dr. P. H. Hermans’ communica. 
tions were the starting materials. Both the nylon 
6 : 6-cyclic monomer, kindly supplied by Dr. R. J. W. 
Reynolds, and the cyclic dimer from caprolactam, 
kindly supplied by Dr. Hermans, were reduced 
by lithium aluminium hydride in boiling tetrahydro- 
furan without difficulty. The identity of the reduc- 
tion product from these two sources thus provides 
chemical proof of the cyclic systems, no other struc- 
tures leading to a common product. The diamine is 
strongly basic, melting point 172°, boiling point 
145?/12 mm., dipicrate melting point 248? C. 
dihydrochloride melting point 315-9? C. 

The third route is less to be expected, and uses as 
starting material N-hydroxyhexamethyleneimine (II), 
boiling point 94-5°/13 mm., melting point 7° O., 
which has been prepared by two methods!, and the 
structure assigned to it has been confirmed by 
analysis of the base, its hydrochloride, acid oxalate 
and picrate, and by its reduction to hexamethylene- 
imine. It behaves normally as a hydroxylamine in 


a 
^ 
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every respect save only the remarkable sensitivity 
of the free base to atmospheric oxygen. It is 
characteristic of N-dialkylhydroxylamines to autox- 
idize very rapidly in aqueous alkali*, and very slow 
oxidation often takes place on keoping the free 
base in air. N-Hydroxyhexamethyleneimine is so 
sensitive to oxygen that all operations must be 
carried out in an atmosphere-of nitrogen. Exposure 
to oxygen for à few minutes leads to cloudiness and 
for longer periods to the precipitation of a flocculent, 
amorphous, and no doubt polymeric, solid, which is 
insoluble in practically all solvents. Eventually 
(after some weeks)~a film of the hydroxylamine 
exposed to air will set to & brittle solid. 

The phenomenon shows particularly clearly in ether 
solution, which soon becomes opaque and strongly 
peroxidic to starch iodide paper; and after a few 


hours, especially when oxygen is passed through the ` 


solution, deposits a film on the walls. It was observed 
that the deposit, though largely amorphous, contained 
traces of crystalline material, and this has been 
isolated in very low yield and found to be very labile, 
losing its solubility m organic solvents when heated 
to temperatures approaching 100° C. It was then 
found that much more crystalline material was formed 
when quinol in roughly half-molecular amounts was 
present during the oxidation, and that the product 
was much less heat-labile, though becoming insoluble 
in organic solvents at temperatures above 100° C. 
Analysis of this latter compound suggested an 
empirical formula C,4H4,N,0,, that is, a combination 
of quinol and a dimerized oxidation product of 
N-hydroxyhexamethyleneimine. To the two crystal- 
line products have been assigned structures (IIT) and 
(IV). On hydrogenation of (IV) by Adams catalyst 
in methanol, four atoms of hydrogen are absorbed, 
and the products are free quinol and a new compound 
(V) with the properties of a hydroxylamine. Com- 
pound (III) can be reduced in the same way, and the 
X-ray powder patterns and infra-red absorption 
curves of the products, are identical. Dr. C. J. 
Brown of these laboratories has examined crystals of 
(V) by X-ray diffraction and has deduced that a large 
ring (12-, 14--or 16-membered) is consistent with all 
the intensity results; but as yet the final electron- 
density map showing the position of the atoms has 
not been obtained. 

Compound (V) has now been hydrogenated further 


' with Raney nickel in glacial acetic acid to the cyclic 


diaminé (I), this constituting the third synthesis. 


(CH4),— N—OR 
ak 
g^ i" N OH 
CH—(CH;) CH—(CB3), 
VA \ X 
Q«—N N—0 O--N N50, | | 
Z^ v 4 4 
(CH,),--CH (0B,),—CH 
(HT) / (IV) OH 
je 
i A i 
(CHa), ^H (CH), 
Á N - 
a NOH NC z 
(CH. + (CHa), 
(V) (I) - 
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` The structure assigned to (IV) leaves open the 
question of whether the quinol is bound to the nitrone 
by covalent or ionic konds or as a molecular complex 
or clathrate system. 

- Itisnow possible to see how N-hydroxyhexamethyl- 
' eneimine.«polymerizes during autoxidation, though no 
really convincing explanation of why-it does so has 
yet been suggested. The first product is probably 
the hydroperoxide (VI), and indeed very labile, 


"strongly peroxidic, solids have been detected, but 


isolation has not been possible. Hydrogen peroxide 
is eliminated fram (VI):leaving the cyclic nitrone 
(VII), which can be shown to be unstable and to 
polymerize, for it can be made by a different route: 
N-hydroxyhexamethvleneimine reacts rapidly with 


quinone in ether-with hydrogen transfer and forma- . 


tion of the complex (VIII), a crystalline solid, which, 
after a few hours, changes to a resinous polymeric 
material, insoluble ir. solvents, and quinol. 


JT, x OH 
CH; í 
" ME N-O, | 
CH, 4 x 
P4 | 
eH,—oH oH, 
(VII) 


Again the question of the precise structure of the 

complex is reserved for further discussion. The 

polymer formed by autoxidation is thought to be of 

rather low molecular weight, and is represented : 
o~ 


. or 


OCH.(CH)N— —CH—(CH,),—N-|--CH.(CH;),NHOH 


(IX) 


In agreement with this, reduction by Raney nickel 
in glacial acetic seid gives’ polyamines, showing 


positive spot tests for both primary and secondary: 


amines. The water formed during the oxidation, via 
hydrogen peroxide, is probably an effective chain 
stopper. The strong reducing properties,’ to bri- 
phenyltetrazolium chloride!, suggest a,high proportion 
of hydroxylamine groups. 

Full details of this work will be submitted to the 
Journal of the Chemical Society for publication. 

I acknowledge gratefully the help of Drs. E. J. 
Alford and J. A. Hall, and the crystallographic 
examination by Dr. C. 3h Brown. 

` M. A. Tmonorp Rocers 
Researck Laboratories, 
Imperial Chemical Industries, Limited, 
Dyestuffs Division, - 
Hexazon House, 
Blackley, 
Manchester, 9. 
1 Rogers, M. A. T.,J. C3em. Soc., 769 (1055). 
? Rogers, M. A. T.J. Chem., Soc. (in the press). 
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Filamentous Forms of Influenza Virus 


THERE is good evidence that the filamentous forms 
characteristic of many recently isolated strains of 
influenza A are infective units'; but their significance 
in relation to the process of influenza virus replication 
is by no means clear. It has been suggested that 
filaments represent the initial form in Which the 
infective phase of the virus is produced, spheres being 
formed secondarily?. Others have suggested that the 
filament is a by-product, as it were, of the process 
by which new infective particles are produced at the 
free surface of the allantoic cell’. 

Although it has been known since 19494 that the 
filaments are clearly visible by dark-ground illumina- 
tion at a magnification of 500 or even less, very little 
use has been made of this method of observation. It 

' has, however, a number of advantages over the con- 
ventional use of the electron microscope for such 
work, A simple, and for most purposes sufficiently 
accurate, method of comparing concentrations of fila- 
ments is as follows. A standard volume, 20 c.mm., is 
placed on a clean slide and covered carefully with a 
coverglass of standard size (f-in. circle). The prep- 
aration is put mto a moist chamber for 15 min. or 
longer to-allow the great majority of the filaments to 
attach themselves to one or other glass surface. 
Using a standard area of field with an ‘Ehrlich’ eye- 
piece and &'47 x objective, the number of filaments 
on tho two glass surfaces plus the few seen in moving 
from one focal level to the other can be readily 
counted. To a reasonable approximation the number 
of filaments per field area X is equivalent to X x 10" 
filaments per c.c., and with the highly filamentous 
strains Oc. Is., PERS and RYAN, X is of the same 
order as the hzemagglutinin titre. For convenient 
counting it is necessary to dilute the average infected 
fluid 1:10 or 1: 20. 

This method has been used in an exploratory series 
of investigations for finding agents capable of destroy- 
ing the filaments as estimated by the reduction in the 
numbers of visible forms. The interesting result has 
emerged that most agents capable of heamolysing red 
cells will destroy virus filaments &nd show & threshold 
at about the same level of concentration. Hypotonic 
salt solutions are destructive at concentrations of 
0:3 per cent sodium chloride or lower. At or near 
threshold: eoncentrations, distorted forms with angu- 
lation and a beaded appearance may be seen; at 
lower concentrations forms recognizable as filaments 
become extremely rare. Disintegration is more rapid 
and complete at pH 6 than at pH 8. 

As representative hemolytic agents saponin, 
cetyltrimethylammonium bromide and sodium lauryl 
sulphate were used. They were completely destructive 
at concentrations of 0-01 per cent, but had virtually 
no effect at a concentration of 0-001 per cent. The 
end point of hemolysis of 1 per cent fowl cells also 
lay between these concentrations. Saponin was less 
active in the sense that few filaments were completely 
destroyed. Obvious evidence of damage was pro- 
duced to a concentration of 0-003 per cent in the 
form of distortion, beading and, particulerly around 
0-01 per cent, very firm adsorption to glass surfaces. 
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The damage was confirmed m electronmicrographs 
made for me by Dr. Heather Donald. 

Shaking with ether or chloroform destroys the 
filaments. Using the normal. procedure of shaking 
infective fluid with 20 per cent of freshly redistilled 
ether and leaving overnight in the refrigerator, 
virtually all filaments were destroyed. The hem- 
agglutinin titre showed a, móderate fall when tested 
with fowl cells; but & rise with human or guinea pig 
cells. Untreated, the strain Oc. Is. gave fowl-to-human 
hemagglutinin titrés of 600/700, after treatment with 
ether 300/3,200. Of non-filamentous strains similarly 
treated, only PR8 showed a change of this type from 
500/700 to 130/600. Infectavity titrations showed no 
reduction beyond 0:85 log,, when treatment was with 
redistilled ether on allantoic fluid’buffered with phos- 
phate at pH 7-0. The same.lack of effect on infectivity 
was ‘soon when filaments were broken down with 
water lightly buffered at pH~-7-0 or 8:0. 

The results suggest that the filaments have 
qualities resembling those of the host cell surface, 
and that their formation is a result of an interaction 
of virus components with ihe surface of the cell in 
which virus has multiplied. Failure to influence 
infectivity by filament destruction may mean that 
their infectivity is limited to the spherical units that 
often appear to be incorporated in the filaments. 

F. M. BURNET 
Walter and Eliza Hall Institute, 
Melbourne. Oct. 26. 


? Donald, H. B., and Isaacs, A., J. Gen. Microbiol., 11, 325 (1954). 

? Flewett, T. H., and Challice, C. E., J. Gen. Microbiol., 5, 279 (1951), 
3 Hotz, G., and Schafer, W., Z. Naturforsch., 10, 1 (1955). 

* Chu, C. M., Dawson, I. M , alid Elford, W. J., Lancet, 1, 802 (1949). 


Reactivation of Partially’ Degraded 
Tobacco Mosaic Virus 


Recent infectivity studies with partially degraded 
tobacco mosaic virus have led to the inference that 
the virus particles can remain active after some of 
the protein has been experimentally removed so as 
to expose portions of the ribonucleic acid coreb?. In 
one of these’ studies* it was found that, upon heating 
the virus briefly with a detergent, the infectivity was 
reduced from that in the original sample by a factor 
of 4-10; most of the activity then remaining was 
found to reside in partially degraded virus particles, 
as judged by the fact that their infectivity could be 
greatly reduced by digestion with crystalline pan- 
creatie ribonuclease. 

While there is as yet no clear understanding of the 
separate roles of virus protein and ribonucleic acid 
in the process of infection, it appears that the struc- 
tural integrity of the ribonucleic acid is essential 
for activity’, whereas the protein coat need not be 
intact. It may then be asked whether the mere 
removal of part of the protein has any direct effect 
on infectivity. Such an effect is not necessarily 
indicated by the partial inactivation occurring in the 
heat-detergent treatment, since the treatment may - 
disrupt the ribonucleic acid as well as the protein in 
some of the particles. In order to determine whether 
part of the heat-detergent inactivation might be 
directly due to the removal of protein, an attempt 
has been made to reverse this inactivation by re- 
placing the protein removed in the treatment. That 
a replacement of protein might be possible was 
suggested by the work of Fraenkel-Conrat and 
Williams’, who showed that the purified protein and 
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Table J. EFFEOT OF TREATMENT UPON INFECTIVITY OF TOBACCO 
Mosalo VIRUS 
(Ratio of infectivity of treated to untreated material) 


a 


| Exp. 1 | Exp 2 
“0-06 | 004 


Treatment 
Heat-detergent treatment 


Exp. 8 


0 044 + 0 004 
Heat-detergent treatment 
followed by reactivation 
treatment 0-3 


05 0-29 + 0 05 





ribonucleic acid components of. tobacco mosaic 
virus can be combined in vitró to form active virus 
particles. UN 

The heat-detergent treatment was like that 
described previously?, except that the heating period 
was changed from 6 sec. to 10 sec. In material 
treated for the longer period, it was found that about 
15 per cent of the total ribonucleic acid was so ex- 
posed as to be digestible with ribonuclease (in con- 
trast with a possible exposure of less than 5 per cent 
following the shortér treatment). About 5 per cent 
of the original infectivity remained, and most of this 
could be destroyed by ribonuclease digestion. 

In the reactivation tréatment, a solution.containing 
about 0-01 mgm./ml. heat-detergent treated tobacco 
mosaic virus and 1 mgm./ml. purified protein of 
tobacco mosaic virus (prepared by Dr. H. Fraenkel- 
Conrat?) was made 0-01 M in acetate by the addition 
of 3.M acetate at pH 6. The mixture was then 
allowed to stand at room temperature for a period 
of 4-24 hr. before final dilution and assay’. 

Table 1 lists the results of three separate reactiva- 
tion experiments performed with the same initial 
preparations of the purified virus and virus protem. 
The uncertainties of measurement (correspondmg 
roughly to 95 per cent confidence limits) are indicated 
only for the third experiment, which differed from 
the others in that the dilutions of the mocula com- 
pared had been so adjusted that they produced 
approximately the same numbers of local lesions on 
the test plants. In the assays where lesion numbers 
were not well matched, it was necessary to assume 
proportionality between lesion number and infectivity 
over wide ranges in order to estimate the infectivity 
ratios. Since the accuracy of this assumption is 
questionable, it would be misleading to give estimates 
“of uncertainty based only on the variations in the 
results of those assays. A number of additional 
reactivation experiments were done with different 
starting preparations of the virus and virus protein 
While the results were not always in close quantitative 
agreement with those given here, all were qualitatively 
consistent in indicating a rise in the infectivity of 
heat-detergent treated tobacco mosaic virus upon 
standing in the presence of the purified protein. 

, The explanation offered for the above results is 
that the reactivation treatment does replace some 
or all of the protein removed from the ‘particles in 
the heat-detergent treatment. A direct demonstra- 
tion of this reaction by chemical methods was con- 
sidered impractical because of the relatively small 
amount of protein which would be involved; how- 
ever, a number of biological tests have been made in 
order to check the hypothesis. These tests are 
described below. í 

(1) The purified protein alone was found to be 
non-infectious. and it could not be ‘reactivated’ by 
treatment with acetate alone. (Similar results have 
been previously reported?.) 

(2) The heat-detergent treated virus did not 
increase in infectivity upon standing in water or in 
&cetate solution alone. , 


NATURE 


131 


- 


(3) When the. heet-detergent treated virus, pro- 
tein and acetate. were' mixed at the time of final 
dilution (that is, immediately before assay) little or 
no reactivation took place. 

z:'(4) The reactivation treatment had little or no 
effect on the mfectivity of intact tobacco mosaic 
virus. j 

(5) The heat-detergent treated tobacco mosaic 
virus could not be reactivated after exposure to 
ribonuclease. Also, whon ribonuclease, protein of 
tobacco mosaic virus, and acetate were added 
simultaneously to heat-detergent treated virus, and 
the mixture allowed to stand, the infectivity was 
then reduced fram that in the initial heat-detergent 
treated sgmple. When the addition of the ribonuclease 
for such a mixture was postponed until 24 hr. after the 
addition of the protein and acetate, the reactivated 
sample then showed l-ttle or no reduction of infectivity 
upon standing with the enzyme. 

The last result indicates that after the reactivation 
treatment the ribonucleic acid is no longer exposed 
to ribonuclease digestion ; thus it appears that pro- 
tein has indeed heen added to the particles. However, 
even though the, ribonucleic acid is apparently 
‘covered’, less than half tho original infectivity 1s 
restored. The experimental results described here 
do not indicate whather the final deficit from the 
starting infectivity is due to chemical changes m the 
ribonucleic acid or to defects in the protein coat 
(other than ‘gaps’ lerge enough to permit attack by 
ribonuclease). The results do indicate that about 
one-fourth (and. perhaps more) of the inactivation 
of tobacco mosaic virus in the heat-detergent treat- 
inent may be aecourted for by the removal of part of 
its protein. 

I am grateful for the advice and.assistance .of 
Drs. Robley C. Willams, Heinz Fraenkel-Conrat and 
C. Arthur Knight. 

Roger G. Harr* 

, Virus Laboratory, 

University of California, 

Berkeley, California. 
Oct. 21. 

* U.S, Publio Heilth Servico Research Fellow of the National 
Cancer Institute. 
eee cy G., Schumacher, G., and Zillig, W., Natwe, 175, 495 
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* Hart, R. G., Virology, (1, 402 (1955)]. ; Ya 
? Fraenkel-Conrat, H., and Williams, R. C., Proc. U.S., Nat. Acad. Ser., 
[41, 690 (1955)]. 


Multiplicity Reactivation of Bacteriophage 


Luria and Dulbezco! formulated the most simple 
theory that could eccount for multiplicity reactiva- 
tion. They supposed that each bacteriophage particle 
contains a certain fixed number of genetic units ; 
if one or more of these units is damaged by irradiation, 
the particle will not multiply unless it shares a 
bacterium with other particles which can supply 
undamaged versions of the units needed to make a 
complete set. Therefore the probability that a 
multiple-infected bacterium (multicomplex) contains 
® complete set of undamaged units should be simply 
a function of the number of units in a particle, the 
proportion of units which have been damaged by 
irradiation, the number of particles per bacterium 
(multiplicity), and the distribution of particles among 
bacteria. Early experiments showed that, within 
certain limits, this probability (termed ‘the survival 
of multicomplexes’} behaved in the expected way 
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when multiplicity and degree of irradiation were 
varied. end 

Later, Dulbecco? subjected the theory to a stricter 
test in the range where prolonged irradiation of- the 
particles makes subsequent multiplicity reactivation 
8, very rare event.’ According to the proposed theory, 
as the time of irradiation is increased the slope of 
the curve of survival of multicomplexes against time 
of irradiation should approach the slope of the curve 
of survival of single particles. In fact, the decline 
in survival of multicomplexes was shown to occur 
much less rapidly. Since no simple process of unit 
substitution could be more efficient than the proposed 
one, the recombination theory of multiplicity reac- 
tivation was therefore regarded as disproved. 

Variation in bacterial size would produce exactly 
this effect. In an extreme case, the decline in survival 
of multicomplexes with increasing irradiation would 
merely represent decline in the number of cells large 
enough to have collected enough particles to ensure 
the presence of.one complete set of undamaged units. 
We have therefore recalculated expectations for 
Dulbecco's experiments, incorporating the frequency 
distribution of cell-sizes given by Dulbecco in an 
appendix to the earlier paper. We have assumed that 
there is a Poisson distribution of bacteriophage 
particles over the bacterial surfaces, that the bacterial 
lengths given by Dulbecco can be equated with surface 
areas, and that there is no loss through lysis-from- 
without. We have also had to assume that a fre- 
quency distribution of cell-sizes, based upon measure- 
ment of 764 cells, is adequate for predicting events 
which have a frequency of 10-4 to 10-7. 

As shown in Fig. 1, the agreement between 
observation and recalculated expectation is sur- 
prisingly good, considering the uncertainties of the 
calculation. The observed survival of multicomplexes 


‘log w 





200 
Time (sec.) 
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Fig. 1 Effect of increasing irradiation on the survival of multi- 
complexes, The proportion of surviving multicomplexes (w) is 
plotted against the time of irradiation for the two multiplicities, 
0-5 and 4-0 bacteriophage particles per bacterium. Broken lines 
- represent the expected survival as caleulated by Dulbecco, assum- 
ing a Polsson distribution of- particles among bacteria; solid 
lines are for the recalculated distribution, assuming a Poisson 
distribution of particles over the bacterial surfaces. Each particle 
was taken to contain 25 units, The points and the curve for sur- 
vival of single particles (m) are from Dulbecco’s paper 
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is now seen to be close to, or rather lower than, 
expected. Therefore, it seems no longer necessary to 
seek an alternative to the recombination theory of 
multiplicity reactivation. 

H. J. F. CARNS 
Department of Microbiology, 


, G. S. WATSON 
Department of Statistics, . 
Australian National University, ^ 
Canberra. 5. 7^ 
Aug. 12 |. t : 


^r 
1 Luria, S. E. and Dulbecco, RÊ Genetics, 34, 93 (1949). 


2 Dulbecco, R., J. Bact., 63, 199 (1952). 
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Composition of a Hypertensin Peptide 

Tux isolation of a homogeneous pressor peptide 
(hypertensin or angiotonin) made by the action of 
rabbit renin on ox serum was previously reported by 
me!. Further quantitative study on the composition 
of, this pressor peptide has shown the empirical 
strueture to be: 

One residue: leucine, phenyl alanine, tyrosine, 
proline, aspartic acid and arginine. 

Two residues :- valine and histidine. 

This gives a minimum molecular weight of 1,445. 
The distinction between aspartic acid and asparagine 
has not yet been made. 

Only one N-terminal amino-acid, aspartic, was 
found, using the dinitrofluorobenzene technique’, and 
this was supporting evidence of homogeneity. 

The hypertensin peptide recently described by 
Skeggs, Marsh, Kabn and Shumway? differed only 
by the presence of isoleucine in place of one of the 
two valine residues. This would presumably represent 
a species difference, since these workers used pig 
renin and horse serum substrate. The N-terminal 
amino-acid was not stated,.and no further com- 
parison is possible. 


W. S. PEART 
National Institute for Medical Research, ` i 
Mill Hill, 
London, N.W.7. 
Oct. 24. x 


1 Peart, W. S., Biochem. J., 80, vi (1955). 
2 Sanger, F., and Thompson, E. D. P., Biochem. J., 53, 353 (1953). 


3 Skeggs, L. T., Marsh,.W. H., Kahn, J. R., and Shumway, N. P., 
J. Ezp. Med., 100, 363 (1954); 102, 435 (1955). 


Effect of Antibody on the Respiratory Rate of 
Trypanosoma vivax ` 


Tax West African N’Dama breed of cattle shows 
a remarkable tolerance. to trypanosomiasis, as was 
demonstrated by Chandler’. In order to investigate 
the nature’ of this tolerance, it was necessary to 
develop a technique which would give a quantitative 
estimation of antibody titre. Methods employed m, 
the study of bacteriological immunity are not gener- 
ally applicable to the study of the immune response 
as it occurs m African trypanosomiases. , Tests such 
as the mouse protection test employed by Fiennes? in 
studying T'. congolense infections do not readily give 
a quantitative, estimate of antibody titre and are 
operative only^when the trypanosomes survive in the 
host as & patent or latent infection. 

It was noted that the oxygen consumption of two 
strams of T. vivax, one cyclically transmitted and 
maintained in sheep and the other adapted to rats 
and passaged by syringe, showed a marked decrease 
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. Effect of N'Dama 128 serum one week after challenge, 
and N'Dama 151 serum 42 months after challenge, on the oxygen 
consumption of the rat strain of T. vwvaz 


Fig. 1 


when suspended in sera, of N'Dama cattle previously 
challenged with this species of trypanosome. It was 
afterwards found that the rat strain, adapted to this 
host by a method described by Desowitz and Watson’, 
was considerably more sensitive to the action of the 
sera than the sheep stram. The reduction in oxygen 
consumption appears to be caused by a species- 
specific antibody in the N’Dama serum as indicated by 
accompanying trypanolysis. Furthermore, the degree 
of inhibition of oxygen consumption seems to be 
related to the titre of antibody present, since the 
degree decreases as the period after challenge 
increases (see Fig. 1). No inhibitory effect occurs with 
sera, from unchallenged Zebu or N’Dama cattle, 
indicating the absence of any ‘natural’ antibody 
possessed by the N’Dama breed. 

N’Dama 128 was challenged with the sheep strain 

of T. vivax. A few parasites appeared in the blood 
three days followmg challenge, after which no 
trypanosomes were seen. One week after challenge 
serum was obtained and was found to effect an 
almost total suppression of oxygen consumption of 
the rat stram. Lysis of all trypanosomes was noted 
after an experimental run of 1 hr. The effect on 
the respiration-rate of the rat strain of T. vivax of 
various dilutions of N’Dama 128 serum with un- 
challenged N'Dama serum is shown in Fig. 2. 

In Docember 1952, N'Dama 151 was 
challenged with a strain of T. vivax that had 
boen maintained in Zebu cattle ; a low-grade 
intermittent parasitemia persisted until 
August 1953, after which time no parasites 
were detected in the blood. In June 1955, 
serum from this animal was found to 
suppress partially the oxygen consumption 
of the rat strain of T. vivax, indicating that 
antibody in N'Dama serum may persist for some 
two years. 

All trials were carried out m conventional Warburg 
respirometers for 1 hr. at 36:5? C.; 2 ml. sera were 
placed in 20-ml. flasks and trypanosomes added to 
give a suspension of 30-60 million trypanosomes per 
em.?. The method is believed to be rapid and simple 
in giving à quantitative estimation of antibody titre 
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Fig. 2. Oxygen consumption of the rat strain of T. vivaz sus- 


pended in unchallenged H'Dama sera and in various dilutions 
of N*Dama 128 serum 


in the immmune response to trypanosomiasis. Full 
details of the comparative immune response of Zebu 
and N’Dama breeds will be published elsewhere. 
R. S. Dzsowrrz 
Veterinary Section, 
West African Institute for - + 
Trypanosomiasis Eesearch, 
P.O. Vom, Northera Nigeria. 
Aug. 16. 

! Chandler, R. L., Ann. Tro». Med. Parasit., 48, 127 (1952). 


2 Fiennes, R. a T.-W., Anz. Trop. Med Parasit., 44, 42 (1950). 


3 Desowitz, R. S., and Watson, H. J. C., Ann Trop. Med. Parasit . 
48, te Ry: 47, 247 (1953). 


Splitting of Aesculin by Yeasts 


Tue ability to split aesculin into glucose and 
the phenolic aglycons, aesculetin, has been used in 
classifying yeasts!i-? and other micro-organisms, such 
as the streptococci*. Lodder and Kreger-van Rij 
also used arbutin, arother Q-glucoside, for this pur- 
pose, parallel tests with the two glucosides having 


given the same resul»s*. 
ZVI“ 
HO 
+ 
OG pe. 


—O 
NP uo — 
Aesculetin 


Aesculin Glucose 


A max 398 mg) 


We find that all yeasts we have tested are capable 
of splitting aesculm under appropriate conditions of 
nutrition. Our survey included 116 different strains 
(Table 1), mainly obtained from the chief national 
culture collections. Nmety-one of these strams are 
listed as species which are said not to split arbutin* 
and therefore, a priori, were not expected to 
hydrolyse aesculin®»* . 
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Table 1. TYPES OF YEAST USED ~ a- or B-glycoside, including disaccharides, which is 


- ‘split by so many kinds of yeast, 
We intend to publish a full account of this work 
-32 later. It was carried out as’ part of the programme of 





Classification (refs. 8, 5) | Number of strains 










Saccharomycetaceas 


Saccharomycetene ` the Food Investigation Organization of the Depart- 
Sacsharoniese . ., ment of Scientific and Industrial Research. 
Hansenula ^ b J. A. BARNETT 
Debaryomyces * š 277 T. SWAIN 
Oryptococeaceae M Low Temperature "Station for 
E rr pai ' . ' Research in Biochemistry and Biophysics, 
Torulopsis = University of Cambridge and 
oe Department of- Scientific and Industrial Research. 
Rhodotoruloideae Sept. 3. 
Rhodotorula 
1 Stelling-Dekker, N. M., “Die Sporogenen Hefen" ue Koninklijke 
Sporobolomycetaceae Akademie van Wetenschappen, Amsterdam, 1931). 
Sporobolomyces ? Wiles, A. E., J. Inst. Brew., 59, 265 (1953). 


- eee ina Kreger-van Rij, N. J. W., Laboratory Practice, 3, 
* Includes 11 strains of Saccharomyces cerevisiae 1 Breed, B., S., Murray, E G. D., and Hitchens, A. P., “Bergoy’ s 
. Manual of Determinative Bacteriology” (Bailhére, ‘Tindall and 
The techniques we used differ from those of previous  , ^ Cox, London, 6th edit., 1948). M MAS " 
workers!?,§, both for growing the yeast cells and for ` Togon T» and Kreger-van, Ris, K, J. W., “The Yeaste" (North 
assessing the splitting activity. The yeasts were «Lodder, J. (personal communication). 
own on malt—yeast—glucose—peptone agar? in Roux 7 Ingram, M., "An Introduction to the Biology of Yeasts” (Pitman, 
Pott t 25° & f th di; : Th E wth London, 1955). 
ottles & or three days. e gro was : 
washed off the agar surface with 10 ml. of a synthetic ERU ^ b A i M A M orga m En 
medium (43), containing trace elements, vitamins, ' j bx PES x 
salts, ammonium sulphate, but no source of carbon?. 
2 ml. of this suspension was pipetted into a T-tube® : Ju 
and another 2 ml. of the same medium, containing ^ Dielectric Study of the Low-Conductance 
0-05 per cent aesculin sterilized by Sertz-filtration, Surface Membrane in E. coli 


‘added. D:anzorrtc studies have shown that the low 
The tubes were shaken’ for 20 hr., the yeast suspen- electric conductivity of many biological cells originates 
sion centrifuged, and the supernatant liquid extracted in an extremely thin layer—apparently of the order of 
with ethyl acetate (b ml.). 3 ml. of the upper layer 30 A, thick—located somewhere in the cell envelope, 
was shaken with 1-5 M sodium carbonate solution presumably in the cysoplasmic surface structure’. 
(5 ml.) in a7separatzg funnel. The yellow colour m ‘This insulating structure is called here the ‘low- 
the aqueous phase was due to aésculetin, as shown conductance surface membrane’. 
by its characteristic ultra-violet absorption spectrum Although ıt has been repeatedly shown? that the 
~ (Amax, 398 my), and in every case contrasted markedly conductivity of bacteria : well below that of the 
* with that of the control. The colour change was suspending medium, it is not yet known whether the 
‘ measured with a spectrophotometer. conductivity lies in the range of very low values 
Results were quite different when the yeasts were , found in other types of cells. Neither is it known 
grown on the A2 synthetic medium? to which 1 per whether the control of the conductivity lies in the 
cent glucose and 2 per cent agar had been added. cell envelope.- In order to throw light on these 
After growth on this medium, which is less rich than questions, we have examined suspensions of E. coli 
the malt-yeast-glucose-peptone agar, only about (B), taken from a 20-hr. culture in aerated nutrient 
half the strains split aesculin measurably. For broth (‘Difco’) at 37? C. 

"example, the following seven streins split about To obtain significant information on the con- 
50 per cent or more of the aesculm in 20 hr. when ductivity of the bacterial cell, it is necessary to work 
grown on the complex medium, but less than 5 per with very dense suspensions. This was done by 
cent if cultured on the synthetic medium: m each centrifuging the bacteria into a plastic-conductivity 
case the cell suspension introduced from the synthetic cell mounted on a fast centrifuge. Similàr observations 
medium into the aesculin medium was of the same at lower speeds wore reported many years ago by 
order of size as that from the complex malt-yeast- ^ Shearer?*; To enable us to take into! account!4 the 


pre cepe agar medium : conductance of the residual medium, its: volume was 
Pichia membranaefaciens (CBS 10) -> determined by suspending the bacteris in dilute 
Saccharomyces acidifacens (CBS 26) - ~- , hemoglobin and measuring the amount; of the pro- 

Pope hed carlaberaensle (NOVO 324) : +‘ tein left between the packed cells. The :method is 
Saccharomyces cerevisiae (NCYC 176) still under development; but it 1s clear that the 

; Saccharomyces fermentat, 251 9 conduetivity of the bacterial cell is quite low, the 
(NOYO: National Collection of Yeast Cultures. upper limit set by the present observations (taken 


BS: Centraalbureau voor Schimmelcultuies; the CBS number in A s; 
Ph case refers to the Zygosaccharomyces strain in the 1950 catalogue.) &b 50 ke./s.) being 10 per cent of that of the suspending 


sodium chloride or -sodium plus calcium chloride 

We conclude that the ability to split aeseulin is medium. (In contrast to Shearer, we found E. coli 
“far more widespread among yeasts than has been to be quite stable in pure sodium chloride (without 
suspected hitherto. This fact may have been un- calcium), both in terms of conductivity and viability.) 
noticed so far because (a) the yeasts have been grown To determine the cause of the low conductivity of 
on nutritionally poor media; (b) much smaller the bacteria, their conductivity and dielectric con- 
inocula have been used ; and (c) the methods for stant were measured over a frequency-range of 
detecting aesculetin have been relatively msensitive. 50 c./s., to 150 x 109 c./[s., using three different 


There has been no mention previously of any one bridges and conductivity cells14,1,32,3). The effect of 
a 
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Fig. 1. Dielectric constant (circles) and conductivity (squares) 
of E. coli B in 0-25 per cent'sodium chloride (solid symbols) and 


0-50 per cent sodium chloride (open symbols). 5 x 10" aleat 


electrode polarization in the low-frequency region 
was eliminated by means of the ‘movable electrode’ 
method>4, . ` 

The bacterial spectra (Fig. 1) resemble those found 
in other cells!. The strong low-frequency band (ónly 
partly shown in the figure) complicates the analysis 
somewhat. Similar bands have been found in other 
types of cells?.5, but their meaning is still obscure!5;ta, 
The presence of the low-conductance surface mem- 
brane is indicated by the high dielectric constant of 
the cells in the frequency-region above this band, 
and by the band in the high-frequency region. This 
band represents the effect of the resistance of those 
elements of the cell and of the surrounding medium, 
which electrically are in series with the membrane, 
This interpretation is supported by & quantitative 
analysis of the spectra. 
generalization of one described earlier*, was applied 
to a series of experiments with different salt con- 
centrations in the suspending medium (0-07—0-6 per 
cent sodium chloride). This variable controls the 
resistance of the elements in series with the membrane 
and hence the spectral position of the band, which 
showed the theoretically expected shift toward higher 
frequencies with increasing salt concentration (Fig. 1), 
A significant point in this analysis is the great width 
of the high-frequency band, compared with the Debye 
form, which: is explained by the oblong form and 
heterogeneity.in size of the bacteria. _ 

The analysis leads to the conclusion that the 
dielectric coñstant of the membrane becomes con- 
stant above l.or 2 Mc./s. The capacity of the mem- 
brane in tliis; frequency-region was calculated as that 
of a perfect izisulator in the manner described before’. 


For this purpose, the membrane was assumed to be ‘ 


located at:the geometrical surface of the bacterium, 
as observed microscopically on wet unstained 
material. The possible presence of cells with trans- 
verse membranes was ignored. The value calculated 
was 0-7 uF., in satisfactory agreement with values 
of 0-8-0:9 pF. obtained for other cell species 
(erythrocyte, leucocyte and yeast) in which it was 
found possible to establish a constant value of the 
dielectric constant of the membrane in the high- 
frequency region’. The corresponding value for the 
ratio of the thickness to the dielectric constant of 
the bacterial membrane is tm/em = 13 A., against 
earlier values? of 10-11 A. 


'. --low-conductance surface membrane of approximately 


This analysis, which is a ` 


135 


We conclude that the E. coli organism possesses & 


; the same thickness and dielectric constant as those 
-found in the cell species studied previously. The 


^ estimate of 30 A. given above for the thickness of the 
7...membrane was based on the assumption that its 
''dielectrio constant in the high-frequency region 


studied is not much above its optical value, which 
may be taken to be 2-3 (corresponding to a refractive 
. index of 1-5). 7 
' This work was supported in part by ihe U.S. 
Office of Naval Research (NR 119—289) and in part 
by the U.S. Public Health Service [H-1253(C) ]. 
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Kinetics of Photosynthesis and 
Fhot>-inhibition " 
Tum use of our recording micro-volumeter! with 
reaction vessels of I0ul. volume or larger and 
irradiated area 5 mrr.* or more allowed the con- 
centration of quite high light intensities on samples 
of Chlorella cells, the rate of oxygen exchange of 
which was measured.’ Kinetic studies were made of 
the limiting photosynthetic reactions and of the in- 
' hibitory effects caused by strong light (‘solarization’). 
-'Experiments with flashing light of mainly two 
types were carriel cut: variation of dark-time 
(ti 10-3 — l sec.) with a constant time of flash 
(t 10-4 sec. or higher) and variation of time of flash 
(10-4 sec.—1 sec.) with a constant dark-time (5 x 10-* — 
l sec.). In all cases a sufficiently high light intensity? 
waé applied to ensure saturation. We were able to 
corroborate most of the earlier observations made 
in this field—-which often were apparently incon-* 
sistent—and combine the result in a common scheme. 
A more detailed account of the literature will be 
given elsewhere. i : 
If very short flashes are alternated with dark 
“periods of increasing length, the yield per flash 
increases linearly with dark-time during the first few 
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‘milliseconds. The rate thus observed equals the system. As soon as the quantum yield is decreased 
saturation-rate in continuous light; that is, photo- to about half its original value (in some algae even 
Synthesis continues for a while at full rate after earlier), the saturation-rate in continuous light 
removal of the light and the dark reactions act on a (Rm) also starts to drop. “The time course and the 
substrate of long life formed in the flash. dependence of the decay of both magnitudes on 
If the dark-time is further extended, the yield per intensity and wave-length are very similar and could 
flash rises more slowly and ultimately approaches a in some cases be quantitatively correlated. 
final value. This maximum yield per flash (for tf > 0, We conclude that only one primary solarization 
tg — oo and I — oo) is independent of temperature reaction occurs, namely, the inactivation of complete 
and has the value observed by Emerson and Arnold*. pigment complexes. Such a decrease of U,.will not 
As was first shown by Kohn‘, the relation between only lower the quantum yield—since light absorption 
yield per flash and intensity (for tj > 0, ta — oo) is of. becomes ineffective—but also the saturation-rate, 
exponential (first-order) character. and, this relatively faster the larger the ratio h,/k.U , 
From this we considered that in & brief flash a in the algae studied. It can be shown from (1)-(3) 
stable intermediate is produced photochemically in that the saturation-rate corresponds to: 


a ‘one-quantum’ process. In a single flash one light ` 

quantum can be stabilized per 150-400 chlorophyll Rn = kE 
molécules, assuming that 10 quanta are required per . L + kslk:U o 
"oxygen molecule. - 


If the time of flash is-systematically increased Photo-inhibition thus resembles the effect; of 
(for tg — oo), the (saturation) yield per flash initially — PO!SOns with so-called narcotic action. - Conversely, 
increases strongly above the value observed with the it will be clear that, following the above picture, all 
shortest available flash, and the higher the tempera- poisons which attack U in preference to E will have 
ture the faster the mcrease. Ultimately, the yield per  D8rcotio effect. This explains simply the narcotic 
flash increases proportionately with time, and this type of action on photosynthesis which was observed 
increase corresponds to the photosynthetic saturation. With several ‘catalyst poisons’. This suggests that 
rate, as observed in continuous light at the prevailing acceptor U contains a heavy-metal system. 
temperature; that is, photosynthesis attains its The influence of the light intensity on the process 
steady-state rate only after the flash has lasted a Of photo-inhibition was further analysed. It appears 
definite time. > that in general the half-times of decay are inversely 

From this we conclude that in ‘long’ flashes an proportional to the square of the applied intensity. 
additional intermediate between light and oxygen -From this it follows that the coincidence of two light 
is formed in a dark process. This can be regarded quanta within a brief time interval may be responsible 
as the charging of an enzyme system. In several for the inactivation of a pigment complex. The 
cases the time-courses observed in both types of sults show that excited units (U*) are less sus- 
flashing-light experiment can be quantitatively ceptible to photochemical destruction than non- 


described b ti f lv simi excited ones. (U). 
thas Weopossd by Bee i Urea fare Details of this work will be published elsewhere 


in greater detail. Z 


kI " B. Kox 
P ae A (1) T.N.O. Solar Energy Group 
H+0o* LP E* 4 U (2) Laboratory of Plant Physiological Research, 
" hs Wageningen. . 
Be —, E + 9(0j (3) J. A. BUSINGER 
Institute for Horticultural Engineering, 


U represents a complex of 150-400 chlorophyll W - 
AES arranged around a final acceptor to which NA "ved db aseo 
an absorbed light quan i ; itati SE rr E RHEINE HIODAUBS GA CU Ee : 
of this complex by a light quantum yislda a stable [Bene Ru, and Arnold, W~, 7. Gen, Pw, 36, 191 (1092). 
product (U*), which is insensitive to light unless «Bngvs, G. E, Proc. Roy. Soc., B, 180, 24 (1941). 
restored in reaction (2). Reaction (3) in turn limits 
ae Tegenerepion of E and is in most types of algae : 
e slower step. The concentration of enzyme : 
E (E, = E + E*) is of the same order of magnitude nee Mn rud Algal 
as that of the primary product of photolysis (U, = nia! aa : 
U + U*), k, = 50-100 sec.~}, k,U, = 200—600 sec. No recent experimental results are available for 
(at 30? C.). the molecular weight of chloroplastin. The available 
The above reaction mechanism also describes data for chloroplastin have been obtained from leaf 
quantitatively the intensity vs. rate curves as extracts (spinach and aspidistra) prepared in a 
observed in continuous light. A variation of the manner similer to that of Smith! and calculated from 
relative concentrations (E,/U,) and time constants the ultracentrifuge data. Smith! and Smith and 
‘(es/kgU,) involved may account for the variation of Pickels? found values of the order of 265,000 for 
the saturation-rate and of the shape of light curves  chloroplastin; this high estimate is in part due to 
observed in differently pretreated algae. the contribution of the digitonin micelle. " More 
Additional evidence for the arrangement of pig- recently, Takashima? made a leaf extract, crystallized 
ment molecules in functional units, which are.as 8&8 chlorophylldipoprotein complex in the cold from 
such involved in the (rate-limiting) photosynthetic  a-picolene and determined its molecular weight from 
-dark reactions, was obtained from kinetic studies of diffusion studies to be 19,200. He postulated a com- 
photo-inhibition. In very strong light the quantum, plex of two molecules of chlorophyll per molecule of 
yield of photosynthesis (p) decays with a first-order lipoprotein. ! 
time course, scarcely affected by temperature. 'This Chloroplastin, in the present communication, was 
indicates & photochemical inactivation of the pigment prepared from cultures of two algal flagellates, 
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s Table 1. CHLOROPLASTIN (Zuglena gracilis) 


*Digitonin' extract 





w m 


i gm./ml. 
M a a 
p moles/litre (calculated from equat. 1) 
p’ moles/litre (experimental) 

M gm./mole (om a) A 


(1) 
29-0 
7 


0:8 
10 x 107% 
4 2 x 1075 
290,000 
43,500 
59,000 


M calculated (from M!) 
M caleulated (from nitrogen) 


43. 


(Euglena gracilis and Poteriochromonas stipitata). 
The organisms were concentrated by centrifugation 
and the centrifuged pellets were ground with sand 
and 0-9 per cent saline in the cold and recentrifuged 
twice at 3,000 r.p.m. Each time the pelleted material 
was discarded. The green supernatant fluid was 
dried under vacuum. This dried super- 

natant was extracted either with 2 per _ w 
cent aqueous digitonin (‘Digitonin’, D= an 
Css ElaoOa non-ionic detergent, D-58, 

Fisher Chemical Co.) or ‘Nacconal NRSP’ (anionic 
organic detergent-alkyl sulphonate, National Aniline 
Division, Allied Chemical and Dye Corp.), and these 
extracts (chloroplastin) were diluted to 1-8 per cent 
with buffer to pH’s between 8-0 and 9-2. The pig- 
ment concentration, the sedimentation constant, the 
nitrogen, and the dry weight of the chloroplastin— 
detergent extracts were determined on freshly pre- 
pared material. 

The molecular weight of algal chloroplastin was 
determined by two independent methods. The first 
was based on the analytical results for the extracted 
chloroplastin and the second on the geometrical form 
of the chloroplast, from microscopy. 

The molecular weights of the macromolecules may 

.be measured directly by extracting the pigment— 
macromolecule complex from the chloroplasts by 
nitrogen-free detergents, ‘Digitonin’ and ‘Nacconal’. 
The contribution of the macromolecules to the weight 
of the extracted product may be established by 
determining the amount of nitrogen in the extract 
and by employing the assumption that the nitrogen 
comprised 15 per cent of the protein molecule. If, in 
addition, it is assumed that each macromolecule is 
associated with a single pigment molecule, a de- 
termination of the pigment concentration permits 
calculation of the molecular weight of the macro- 
molecule. Alternatively, the molecular weight of the 
pigment-macromolecule-detergent complex may be 
determined by analytical ultracentrifugation. From 
the nitrogen determination, the molecular weight of 
the pigment-maeromolecule may then be calculated 
directly. The determination of the weight of the 
complex by analytical ultracentrifugation and the 
determination. of the percentage of nitrogen in the 
eómplex provide the best means of determining the 
moleeular weight of the macromolecule. 

From the extract, ib was possible to obtain: 
(1) p’, the chlorophyll concentration by optical 
absorption methods; (2) M!, the molecular weight 
of the pigment-macromolecule-detergent complex by 
analytical ultracentrifugation ; (3) w, the dried 
weight of the extract from which the pigment- 
macromolecule weight could be obtained by sub- 

. tracting the known contribution of the detergent ; 
and finally (4) w’, the nitrogen content of the dried 
extract. From the analytical data (Table 1) it is 
also pogsible to show that one pigment molecule is 
associated with each macromolecule (lipoprotein; this 


term is used in preference to lipid layer since it in- 


90,000 
500 
38,000 


43,500 
80,000 





cludes the lipids and other macromolecular material 
as shown by their sffinity for osmium tetroxide 
used in fixation). This is done by demonstrating 
that the éxperimentally determined concentration of 
chlorophyll p' is substantially the same as p 
calculated from the formula 


weight-of Cried residue (1) 
molecular weight of complex from ultracentrifuge 
The molecular weight M itself is obtained from the 
assumption that all th» nitrogen is in the lipoprotein 
molecule and that-approximately 15 per cent of the 
lipóprotein weight is nitrogen. . 4 

Studies by electron microscopy of the chloroplasts 
in fixed algal flagellates‘ and isolated chloroplasts 
from a variety of plant material> have shown that 
the chloroplasts are composed of lamelle (disks or . 
plates). The electron micrographs of the chloroplasts 
permit a determinstior of the number and the dimen- 
sions of these layers. 

Using the geometrical data from the electron miero- 
graphs of the algal chloroplasts, a knowledge of the 
chlorophyll concentration, and the assumption that 
„the pigment molecules are arranged in: monolayers, 
an estimation of the molecular weight of the pigment 


macromolecule (Table 2)* can now be made from  - + 


M - DA (2) 


where D is the diamezer of the photoreceptor, T is 
the average thickness of the dense (lipoprotein) layer, 
8 is the density of a protein, L is Avogadro's number, 
N is the pigment concentration expressed in molecules 
per photoreceptor and n is the number of dense 
(lipoprotein) layers. 


Table 2.  STRUOTURAL DATA OF CHLOROPLAST AND CALCULATED 
MOZLEOULAR WEIGHTS 


















T, th.ck- | n, No. of ; 
D,chloro-| ness of lipopro- | N, No.of | cular 
Chloro- plast liporro- |teinlayers| pigment | weight 
plast diameter | tein leyers | per photo-| molecules | chloro- 
^ (n) (A) receptor 
Euglena 
race 8:27 243 1:02x10*?| 21,000 
Poterio- 
chrom 
onas 
stipi- 
ata 415 39) 1-30x10*| 37,000 


[3 


Molecular weights, Euglena chloroplastin, calculated 
from geometrical considerations alone, and from an 
independent analytical method, are in good agreement. 
The average value from twelve determinations in 
‘Digitonin’ is 37,000, and from twelve determinations 
in ‘Nacconal’ is 29,000; whereas that from the 
geometry of the chloroplast is 21,000. For chloro- 
plastin from another alga (Poteriochromonas stipitata) 
an average of 37,000 was obtained from the geometry 
of the chloroplast. = 
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We have applied the same methods to the retinal” 
rods of the frog and cattle eye* and obtained values of 
the order of 60,000 for frog {rhodopsin and 40,000 
for cattle rhodopsin, which are similar to recently 
determined experimental values’. 

J. J. WOLKEN 
F. A. ScEwERTZ* 
Biophysical Research, 
Laboratory of Molecular Biology, 
Eye and Ear Hospital, 
University of Pittsburgh School of Medicine, 
and d 
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Influence of Thyro-parathyroidectomy on 
the Hematological Changes induced 
by Cortisone in the Rat 


Tu existence of a functional relationship between 
the adrenal cortex and the thyroid gland has been 
reported by many workers. In the course of research 
into the underlying mechanisms responsible for this 
relationship, the effect of thyro-parathyroidectomy 
.on the blood changes induced by injected cortisone, 
‘as indicated by modification of the leucocyte count?, 
has been studied. 

Twelve female albino rats of the Italico strain of 
about 250 gm. weight were used for the investigation. 
Six animais were adrenalectomized and used as con- 
trols: the remaining six were thyro-parathyroid- 
ectomized and four days later were adrenalectomized. 
The operations were performed under light ether 
anesthesia. Two days later, the animals of each 
group received a single dose of cortisone acetate 
(Lepetit) subcutazieously, the dose being calculated 
on the basis of 2 mgm. per 100 gm. of body-weight. 
Blood was taken from the tail immediatély before 
the injection of cortisone and thereafter at 3, 24, 48 - 
and 72 hr. The blood films were stained with May- 
Grunwald-Giemss's stain. 

In the adrenalectomized controls the total leucocyte 
count showed & slight fall three hours after the corti- 


. Table 1. 
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sone injection, then rose to just above normal and 
remained at this level from 24 to 72 hr. The mono- 
nuclear count showed similar changes.i, On the other 
hand, the polymorphonuclear count¥ rose sharply 
after three hours, then returned to about the normal 
level after 24 hr. 

In the thyro-parathyroidectomized~adrenalectom- 
ized rats the total leucocyte count before the cortisone 
injection was &bout double that found in the adrenal- 
ectomized controls, the mononuclears being increased 
by about 10,000 and the polymorphonuclears by 
about 6,500. Three hours after the injection a fall 
in the total count was recorded and was more marked 
at 24 hr.; thereafter the total count returned to 
‘normal’ at 48 and 72.hr. after the injection. The 
mononuclear and polymorphonuclear counts thus 
showed changes similar to those of the controls, but 
they were more marked and more prolonged. 

: The above results show that when adreralectomy 
is combined with thyro-parathyroidectomy, the 
blood changes caused by the injection of cortisone 
are accentuated and prolonged. 

M. P. BROGI 

£ 7* Q. MAGGIORE 
Institute of General Pathology, 
University, Pise. July 18.- 
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Piasma Protein as a Precursor of Rat 
Liver and Hepatoma Protein 


Wate there is little evidence that one protein can 
be converted into another without complete degrada. 
tion to amino-acids in the tissues of normal animals 
(see Askonas e£ al.'), there is some evidence that suck 
an interconversion of proteins can occur in tumow 
tissue. Thus Babson and Winnick? showed that the 
Walker rat-carcinoma incorporated amino-acids frorr 
mjected plasma protein without complete hydrolysis 
of the latter to free amino-acids. Recéntly, Busck 
and Greene? have demonstrated a more rapid uptake 
of amino-acids derived from plasma protein by 
implented tumour tissue than by normal tissue. Ir 
these experiments the uptake by the tissues of in 
jected free. amino-acids served as a control. 

In order to determine whether this phenomenor 
is a characteristic of tumours, the incorporation o: 
amino-acids derived from injected serum albumir 
into the proteins of liver and hepa 
toma has been studied in the rat 

A rat (340 gm.) was injectec 





Thyio-parathyroidectomized- 
adrenalectomized 


Adrenalectomized controls 
No. of leucocytes 
(thousands per 


intraperitoneally with 50 pe. o 
u-“4C-lysine and killed after 6 hr 


ls 
ER The plasma was fractionated by 





Before 


emm, 
) imeotion 


Hours after injection 
of cortisone 


o 
cortisone 24 48 





Total number of 
leucocytes 

Mononuclear 
count 

Polymorpho- 
nuclear count 


33*| 1:4| 12 


* Difference from values before injection statistically significant (Student's i test; P < 0-05) 


Hours after injection 





the method of Campbell and Stone' 
to give & purified preparation o: 
radioactive albumin. A rat (31( 
gm.) bearing several discrete hepa. 
tomas produced by feeding 4-di 
methyl-aminoazobenzene was in 
travenously injected with 150 mgm 
of the 4C-lysine-albumin (equiv: 
alent to 0-4 pe.) in 3 ml o! 
saline together with 20 ue. of L-40. 


of cortisone 
24 48 
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alanine (1-0 mgm.) After 95 min., the rat was 
killed and the liver perfused with saline. The hepa- 
toma tissue was separated from the unaffected 
lobes of the liver, and saline extracts containing the 
soluble proteins were prepared from the homogenized 
tissues. 

After precipitation with trichloroacetic acid, the 
protein was hydrolysed with 5 N hydrochloric acid 
and the amino-acids were separated by ion-exchange 
chromatography (Hirs et al.*). The specific radio- 
activity of the lysine and alanine from each protein 
fraction was determined after conversion of the 
amino-acids to their dinitrophenyl derivatives. The 
ratio of the specific radioactivity of alanine to lysine 
from the hepatoma protein was 9-8 and from the liver 
10-3. 

Since the radioactive lysine in the tissue proteins 
was derived from plasma protein and the radio- 
active alanine from the pool of free amino-acids, these 
results suggest that amino-acids derived from injected 
serum albumin are not incorporated into the soluble 
proteins of hepatoma tissue to a greater extent than 
into those of liver tissue. 

In order to make this a firm conclusion, two require- 
ments remain : (a) that the size of the pools of alanine 
and lysine are approximately the same in the two 
tissues; (b) that the presence of radioactive serum 
albumin in the tissue extraets does not materially 
alter the ratio of the radioactivity of alanine to lysine. 
Determination of the amounts of albumin in the 
extracts by precipitation with an antiserum for serum 
albumin*; showed that, in fact, 8-4 per cent of the 
soluble protein from hepatoma, and 4-0 per cent of 
that from the liver, consisted of serum albumin. In 
view of this, experiments designed to provide more 
conclusive evidence on this point are proceeding. 

This study will be extended to include tissues other 
than liver and hepatoma and plasma proteins other 
than albumin. We thank Prof. F. Dickens for his 
interest, and the British Empire Cancer Campaign 
for a grant to the Middlesex Hospital Medical School 
which covered the cost of the work. 


P. N. CAMPBELL 
H. E. H. Jones 
Nancy E. STONE 


Courtauld Institute of Biochemistry, 
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Nov. 11. 
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Electrical Responses of Certain Lepidop- 
terous Tympanal Organs 


ALTHOUGH from a variety of behaviour work!-? 
there must be a strong presumption that the tympanal 
organs of certain night-flying moths respond to air- 
borne sounds, hitherto no direct physiological evi- 
dence on this point has been forthcoming. We have 
recently been able to record electrical responses in the 
tympanal nerves of certain moths in response to 
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Fig. 1. 
pure tone stimulus of 3:5 ke./s. (upper trace). 
50 c./s. (lower trace) 


Response in tympanic nerve of Arctia (middle trace) to 
Timing wave, 


stimulation by airberne sounds, and these preliminary 
experiments have revealed certain features of interest 
in the responses of the organs. 

The insects used were the buff tip moth, Phalera 
bucephala L. (Notcdontidae), and the garden tiger 
moth, Arctia caja L. (Arctiidae). The nerve prepara- 
tions were made >y clearing the mesoseutum of 
scales, cutting a window in the cuticle, dissecting 
away the overlying tissues to reveal the pterothoracic 
ganglion and tracmg the compound nerve which 
serves some of the flight muscles and the tympanal 
organ. The branch serving the latter leaves the main 
trunk near the wall of the lateral air sacs ; it is thin 
and susceptible to desiccation, especially when severed 
from the main nerve, and therefore recording was 
done by placing twe platinum wire electrodes on the 
nerve in situ. Since the nerve serving the tympanal 
organ is itself a mixed nerve, the records are marked 
in almost every case by large spikes derived from 
the motor fibres present. 

Recording under conditions of zero stimulation 
showed that no res-ing discharge was present; this 
is in contrast to o-her invertebrate hearing organs 
where, as Pumphrey* points out, all those so far 
investigated show this phenomenon. ‘The moth 
tympanal organs responded to pure tone stimuli in 
the range 3-20 kc.Js., the limit of the apparatus, 
and Fig. 1 shows the discharge in the tympanic nerve 
of Arctia to a stimulus of 3:5 ke./s.; the response 
is asynchronous and shows no equilibration. Threshold 
measurements were not taken, but using the human 
ear as a standard tae preparations were much more 
sensitive to highfrequencies of the order of 16-20 ke./s. 
No apparatus for generating ultrasonie stimuli was 
available, but the >reparations were very sensitive 
to the squeaks of & bottle top, which contain very 
high frequencies, and responded to such noises over 
& distance of 24 ft Fig. 2 shows the responses in 
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Fig. 2. Response in tympanic nerve of Phalera (lower trace) to 
pulses of high-frequeney sound (upper trace). Note after- 
discharge and recarrent motor spikes in nerve record 


* 
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Fig. 3. 

pure tone stimulus of 3 ke./s. (upper trace). (a) Onset of stimulus 

and nerve response; (5) the same record after 6 sec., showing 
only one motor spike 


Responses in tympanic nerve of Arctia (lower trace) to 


the tympanic nerve of Phalera obtained with such 
stimuli. It seems probable that the upper frequency 
limit of the tympanal organs is very high, extending 
well into the ultrasonie range, as in some Orthoptera. 

One of the most interesting features of the responses 
of these organs was the adaptation shown to a con- 
stant stimulus, consisting of the reduction in frequency 
of the discharge from an initial high rate (Fig. 3a) 
to zero when the stimulus was maintained for 6 sec. 
or longer (Fig. 35). That this was true adaptati 
and not fatigue was shown by tho fact that a WA 
in the intensity of the stimulus produced an increased 
discharge in the nerve. Such adaptation has not been 
found in any other invertebrate hearing organs so 
far investigated ; it explains some of the observations 
of previous workers? that Noctuid moths remain un- 
affected by loud, continuous noises. 

Response to high-frequency sounds of short 
duration also showed pronounced after-discharge 
(Fig. 2). The duration of the after-discharge was such 
as to make it probable that the appearance of volleys 
of spikes synchronous with the pulse or modulation 
frequency of the stimulating sound would only occur 
at modulation frequencies up to 45 c./s, a much 
lower figure than that obtaining in Orthoptera* or in 
Homoptera’. If the frequency of modulation exceeds 
this figure, the discharge first becomes continuous, 
and then ceases through adaptation, provided the 
stimulus continues long enough. 

These preliminary findings suggest that the 
tympanal organ in these moths will respond to short 
pulses of high-frequency sound repeated at rates up 
to 45 c.[s. with a volley of spikes for each pulse, but 
that continuous noise or sounds consisting of rapidly 
repeated pulses will produce adaptation and ultim- 
ately cessation of the discharge. This suggestion may 
be considered against the background of two hypo- 
theses on moth behaviour in relation to auditory 
stimuli. Hinton’ has proposed that night-flying 
moths may make use of echo-location to avoid 
obstacles, in the same manner as 
bats; the characteristics of the 
hearing organs as outlined above 
are very suitable for such à mech- 
anism, but it has yet to be demon” 
strated that moths emit ultrasonic 

. The second hypothesis, 
apparently first advanced by Rich- 
ter* in 1909, is that night-flying 
moths avoid their typical predators 
(owls and bats) by taking flight in 
response to high-pitched sounds 
of short duration—characteristics 
of the cries of these animals. The 
little observation of behaviour that 
exists seems to support this latter 
view; Schaller and Timm? have 


^" 


Fig. 1. 
natalens: 
campestris. Group of associated chromosomes at 


is. 
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shown that certain night-flying moths take flight 
or feign death on exposure to ultrasonic frequencies 
between 40 and 80 ke./s., and point out that this 
range includes those frequencies found in the cries 
emitted by bats. The present findings suggest a 
basis for further work in this connexion that might 
be more rewarding. 


P. T. HASKELL 
P. BELTON 


Department of Zoology and Applied Entomology. 
Imperial College Field Station, 
Silwood Park, 
Sunninghill, Berkshire. 
Aug. 25. 

1 Eggers, F., Z. vergl. Physiol., 2, 297 (1925). 
* Schaller, F., and Timm, C., Z. vergl. Physiol., 32, 468 (1951). 
3 Turner, C. H., and Schwarz, E.. Biol: Bull., 27, 275 (1914). 
* Pumphrey, R. J., Symp. Soc. Exp. Biol., 4, 1 (1950). 
* Pumphrey, R. J., and Rawdon-Smith, A.F., Nature 143, 806 (1939). 
* Pringle, J.. W. S., J. Exp. Biol.. 81, 525 (1954). 
' Hinton, H. E., Proc. Roy. Ent. Soc. Lond., (C), 20, 5 (1955). 
* Richter, O., Int. Ent. Z., 3, 124 (1900). 


Chromosomes of Five Rodent 


Species 


SATISFACTORY cytogenetic studies with existing 
laboratory mammals are at present virtually im- 
possible owing to the large number and small size 
of their chromosomes. A small eutherian which could 
be bred in the laboratory and which had few, rela- 
tively large, chromosomes would be invaluable. 
Matthey's! recent count of 2n = 17 in the fossorial 
vole, Ellobius lutescens, and the earlier report of 
2n = 14 in the South African insectivore Elephantulus 
myurus* (which, however, is questioned by Matthey*) 
encourage the hope that & suitable species may yet 
be found. Only about 120 rodent species, representing 
forty-nine of the 345 genera listed by Ellerman*, have 
been studied cytologically. We have therefore exam- 
ined the chromosomes of five African species which 
we have been able to obtain from laboratories in 
Great Britain. 

Young males were used where possible. All animals 
were given an intraperitoneal colchicine injection 
(0-6-1-0 ml. of 0-1 per cent or 0-05 per cent aqueous 
solution) two hours before killing. The testes were 
eut up and put into distilled water or hypotonic 
saline for 5-30 min. before fixing in acetic-alcohol 
(1:3) for two hours, hydrolysing in N hydrochloric 
acid at 60°C. for 6-12 min., and staining in the 
Feulgen reagent. Squashas of short pieces of tubule 





Saccostomus campestris. Spermatogonial metaphase, 2n = 44. Fig. 2. Rattus 
Precociously 


8. Saecostomus 


condensed sex bivalent at pachytene. 
rex x 1,000 


ytene, 
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Table 1 











€ "auper RON mH uem 3 
Chromo- Range of 
Species No.of | some No. | chromosome 
animals | ^ 2n length 
Rattus T Macnee) natalensis, 
A. S 2 18 36 | 224-904 
Mio. albicaudatus, 
| A. Smith: 1 16 | 32] 12 2-47 
i Merina lybicus, Lichten- 
sie stein 3 22 44 | 13u40 
“Lemniscomys barbarus, L. 2 27 54 | 07 p-2 8 u 
Saccostomus campestris, 
Peters 1 22 44 | 1-0 p-4 0y 











i 
i 


"were made, sometimes after additional staining in 
aceto-carmine or aceto-oreein. Skins and skulls of 
the animals killed were submitted to Mr. R. W. 
Hayman, of the British Museum (Natural History), 
who kindly checked their identity. 

Counts obtained at diakinesis or metaphase in 
primary spermatocytés, and at spermatogonial meta- 
phase, are given in Table 1. Measurements made of 

“the shortest and longest chromosomes in well-spread 
spermatogonial metaphases, one from each species, are 
also entered in the table, They are intended to give a 
rough estimate only of size and range of variation, 
and in any event are likely to be somewhat less than 
normal owing to the action of the colchicine. The 
numbers. given for the first four species confirm 
‘counts obtained by Matthey®* in papers which 
reached us after the work had been completed. The 
chromosomes of Saccostomus campestris (Fig. 1) have 

amined previously, so far as we 












c he main object was to determine 
E hrom mo number and size, two additional observa- 
tions are worth recording. The presence of a prominent 
unpaired interstitial loop in the precociously con- 
/densed sex bivalent of R. natalensis at pachytene 
(Fig. 2) strongly suggests the presence of an mter- 
calary differential segment such as Koller" has in- 
‘ferred to be present in the sex chromosomes of the 
eat. In S. campestris prominent darkly staining 
regions in the pachytene chromosomes regularly fuse 
together (Fig. 3), sometimes into more than one 
group, the arms radiating: outwards like the spokes 
of a wheel and calling to mind the chromocentre 
and attached chromosome arma in the salivary gland 
nuclei of Drosophila melanogaster. 
Chromosome counts on mammals can now be 
obtained quickly and accurately ; the techniques are 
simple, and it is part of the purpose of this communica- 
“tion to encourage others to use them. Meanwhile we 
would be. glad to examine the chromosomes of other, 
: eytolo ically unknown, rodents or insectivores if 
um sent to us. Although we are primarily 
with finding a mammal with low chromo- 
mber for experimental purposes, chromo- 
hemselves may help to reveal bio- 
ns of wider interest. For example, 
counts made by Wahrman and Zahavi’ 
b mo taxonomic species Gerbillus pyra- 


















lo on to Mr. M. K. Totton, of the 
n Sehool of Hygiene and Tropical Medicine 





rtholomew’s Hospital Medical School, for 
ybicus; and to Mr. O. G. Jones and the 
Society of London for Saccostomus 
and Lemniscomys barbarus. 
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Note added in. prosf. We find n = 15, 2n = 30, in 
testis material of Elephantulus myurus fixed in South 
Africa and sent to as through the kindness of Prof. 
B. I. Balinsky. 

C. E. Forp 
J. L. HAMERTON 
Medical Research Couneil 
Radiobiological Research Unit, 
Atomic Energy Research Establishment, 
Harwell, Berkskire. Sept. 16. 
! Matthey, R., Experentia 10, 18 (1954). 
* Brenner, S., S. Afr. J. Med, Sci., 11, Biol. Supp. 71 (1946). 
? Matthey, R., Rev. Suisse Zool., 61, 669 (1954). 
+ Ellerman, J. R., “The Families and Genera of Living Rodents” 
(London 1940-45). : 
* Matthey, Y. Caryoingia, 6, 1 (1954). 
* Matthey, R., Experientia, 8, 380 (1952). 
? Koller, P. C, Proc. Roy. Soe. Edin., B, 61, 78 (1941). 
* Wahrman, J., and Zahavi, A., Nature, 175, 600 (1955). 


Cytoplasmic Inheritance in Culex 


From an analysis of non-reciprocal fertility in 
Aédes scutellaris, Smith-White and Woodhill! drew 
2 conclusion that this phenomenon must be due 


“either to anomalous meiosis in the course of oogenesis, 


with polarized segregation of bivalents and the 
elimination of part of the paternal genom, or to 
cytoplasmic factors acting independently of the 
nucleus. They state that “There is no critical evidence 
enabling a choiee between the two types of hypo- 
thesis". Crossing relations in Aédes scutellaris, as 
studied by Smith-White and Woodhill, are essentially 
similar to the more complex relations encountered 
in the Culex pipiens complex. Some geographically 
representative popuations-are fully fertile i both 
directions, whereas ethers, although morphologically 
indistinguishable, ara almost completely isolated by. 
intersterility. In this case the limitations of a purely 
morphological species concept are obvious. A third 
group of populations is interfertile with the others 
in one direction only. Parthenogenesis, with pseudo- 
gamy, predetermination and multiple incompatibility 
genes can be excluded as causative mechanisms. 
These cases of strictly maternal inheritance can be 
explained only by the two hypotheses mentioned by . 
Smith-White and Woodhill. 

Further evidence is now available which may make 
possible a choice between the two hypotheses. Muta- 
tions induced by X-rays have been produced in Culex 
pipiens, and the mutant genes have been introduced 
into other populations with the view of studying their 
mode of inheritance. A description of some of these 
mutations is given elsewhere’, They are mostly clear- 
eut morphological characters affecting the antennz, 
palps and wing venation. Four of them, at least, 
can be used to mark the two autosomes and 
the male and female sex chromosomes respectively. 
All of them segregate in clear-cut Mendelian ratios. 
There is no indication of polarized segregation (Table 
1). Similar ratios ere obtained on out-crossing to 
other populations. Thus the ratio obtained from the 
cross +/+ x Rep/+, using the strains O (southern 
Germany) and Alg (Algiers), which can cross only. 
in the direction 2 Aig x d O, is 147: 148, = 1:1. 
Using the same strains, the cross +/kps x --]kpa 
gives the ratio 253: 81, which is 3 123:1. It will 
be seen that, in Culex, there is no evidence of abnormal 
behaviour of the chromosomes at meiosis and only 
the cytoplasmic hypethesis therefore remains. 

An experiment ncw running in the forty-fourth 


- back-cross generation seems to make possible a 





^omutritive cells. 


“then becomes preponderant. 
«the opposite happens. The differentiation of gono- 
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Tabie 1. MUTATIE S IN Gulez oim. 


dp a 








| Segregation in next generation | 








Gene | Location Status Ratio 
kps Autosomal (1) Recessive +/+ ox kpsikps Al phenotypically normal — 
+j/kps X +/kps 178 normal: 56 kps 3:378:1 | 
Rap* Autosomal (IT) Dominant +/+ x Rap/+ 331 normal: 332 Ra; 1:1 
var Sex-linked with 9 Recessive +M/var. m x var. mjvar. mt All 3d normal, all 99 var. a | — 
Kpu i. Sex-linked with 5 Dominant 





i 


Kpu M[ -m x +m/+m 


All 33 Kou, all 99 normal 


i 





* Homozygous lethal. 
+ = d sex-determining factor; 


further distinction. Cytoplasmic inheritance may be 
independent of the nucleus with autonomous plasma- 
genes, or it may depend on nuclear cytoplasm- 
conditioning genes. Assuming normal meiosis, 
repeated incrossing of a foreign genom B into a given 
strain A can be made to result in replacement of 
genom A by genom B. A character independent of 
the nucleus of strain A, controlled by the cytoplasm, 
will not be affected by this change of genom. This is 
precisely the case in a long-running crossing experi- 
ment with strains H (northern Germany) and O 
(southern Germany). In every generation the hybrid 
(H x O) female was back-crossed to O males. After 
forty-four serial back-crosses of this kind, it may be 
‘presumed that the original genom H will have 
changed wholly or largely to O. Nevertheless, the 
mating type of the hybrid shows no change, that is, 
the hybrid males remain intersterile with O females, 
as in the original strain H. 
Hannes LAVEN 
Max-Planck-Institut für Biologie, 
Tübingen. 
Aug. 22. 


L bacc 8., and Woodhill, A. R., Proc. Linn. Soe, N.S.W., 79, 
lr x , Evolution, 8, 370 (1951); Z. ind. Abst. Vererb., 85, 118 
3-Laven, H., Proe. Roy. Ent. Soc. Lond. (in the press). 

* aver B. M., and Haldane, J. B. 5., Hereditas, Lund, 83, 175 
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. influence of Temperature on the Histo- 
logical Evolution of the Ovotestis of Cepea 
nemoralis L. 


iy THE conditions which determine the differentiation 
-of indifferent gonocytes in hermaphrodite glands, 
either in the male or the female direction, constitute 
a major problem in the biology of sexuality. Ancel: 
‘showed in 1902 that in the ovotestis of pulmonates 
the differentiation of germinal cells was independent 
of the gonoeytes, but depended on the appearance of 
Ancel remarks: ‘Une cellule pro- 
| germinative indifférente deviendra male ou femelle 
;,Suivant les conditions qu'elle rencontre dans la glande 
`o génitale au moment de son apparition, conditions 
^. réglées par la transformation d'un certain nombre 
de cellules  épithéliales en éléments  nourriciers 
élaborateurs d'un matériel spécial. But experiments 
with undifferentiated strains of Rana fusca and 
Hana sylvatica (Witshi, Piquet*?) have indicated 
that several factors, and more especially temperature, 
can condition gametogenesis. 
Witshi and Piquet have pointed out that at an 
elevated temperature (30° C.) one obtains only males. 
Some are genotypically males, the others are inverted 
females. The female differentiating agent situated in 
the cortical part of the gland regresses whereas the 
medulla develops. The male differentiating agent 
At low temperatures 


| eytes towards oogenesis or spermatogenesis appears 





n= 9 sex-determining factor (ref. 4). 


here as & result of conditions prevailing outside the: 
gonocytes, in this case im the cortex or medulla of 
the gonad. 

It seemed interesting to me to follow the evolution 
of the ovotestis of Pulmonata at different tem- 
peratures. This work was carted out in the Zoology 
Laboratory of the University of Brussels, under the 
direction of Prof. P. Brien, to whom I am greatly 
indebted. 

My observations were made on the snail Cepea 
nemoralis L. Four groups of animals were set up. 
The first three were kept at temperatures of 0°, 6° 

and~23° C., respectively. 

The animals of the fourth group were reared in 
conditions approaching as arly as possible those 
prevailing in hibernatin mals; they were used 
as controls. For this group the average monthly 
temperature was established throughout the experi- 
ment as follows: November, 7-0? ; December, 2-8° 
January, 1-7°; February, 1:3^; March, 6-8°; April, 
13-5?; May, 19-0?C. 

At regular intervals during a period of seven 
months, the ovotestis was taken from a number of 
animals of each series and a study was made of 
their histology. A summary of the results follows. 

(1) Low temperatures of approximately 0° C. 
inhibit all gametogenesis—both oogenesis and sperm- 
atogenesis. 

(2) At a slightly higher temperature, 6? C., the 
development of male germinal cells is inhibited. In 
the meantime, oogenesis begins and proceeds at a 
higher rate than in the corresponding controls. The 
observations did not cover sufficient time to allow 
me to conclude whether spermatogenesis was definitely 
inhibited, or whether it was only slowed down. 

(3) Controls influenced by seasonal environmental 
variations showed all aspects of gonad evolution,- 
namely: (a) & period of no sexual development 
corresponding to the first months of hibernation 
(October to February); (b) oogenesis: (March to 
April) including formation of oocytes (a fact already 
noted by Laviolette* in Arion rufus), which slowly 
increase in size ; (c) spermatogenesis (April to May) ; 
this being much faster than oogenesis, the sperm will 
be ripe before the oocytes, the animal acting first as 
male then as female. 

(4) A higher temperature (23* C.) promotes and 
maintains spermatogenesis, but without completely 
inhibiting oogenesis : a few oocytes differentiate but 
maturation does not follow. 

It is concluded that temperature has an effect on 
sexual differentiation in the Pulmonata. A low 
temperature is more favourable to development of 
primary gonocytes in the female direction; and a 
high temperature promotes development in the male 
direction. 

These results are similar to those obtained by 
Witshi on frogs; but in the case of the Pulmonata, 
hermaphrodite animals having a germinal epithelium 
ensuring simultaneously the elements of male and. 






female germ cells, it remains to be shown at what. 
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level external factors such as temperature can act September 17 (day-length approximately 12 hr. 
to influence Sexual differentiation in gone direction 5 min.) after being conducted as follows. 


or the other. 
J. BOULON 

Laboratoire de Zoologie, 

Université Libre de Bruxelles, 
Avenue Franklin Roosevelt, 
- Brussels. 

i Ancel, Arch, Bioli, 19, 390 (1902). 

taht, Arh. J. Mikr, Anal., 85 and 86 (1914); J. Exp. Zool., 52 
3 Piquet, Rev. Suisse Zool., 37 (1930). 
* Laviolette, C.R. Soc. Biol., Paris, 144 (1950). 


Photostimulatiop of an Equatorial Bird 
(Quelea" quelea, Linnaeus) 


Few data are available concerning the environ- 
mental factors involved in the ‘timing’ of the re- 
productive cycles of equatorial birds. The annual 
fluctuation of day-length on the equator is only about 
two minutes. Wolfsonb?, considers it possible that 


LU 3 H 
summation of lengths or the daily dose of 
light", rather Me. Span day-lengths as such, 
might be the critical en: ental factor in determ- 
ining the periods of - tion and breeding of 
rial, as well as other, ies. 

Attempts to photostimulate tropical birds have 
been rare, and the results i Scott and 
Payne?’ exposed guinea-fowl to additional illumination 
in the United States and ascribed the lack of response 
in this species to its tropical origin. On the other 
hand, Brown and Rollot and Rollo and Domm* 
showed that the cycles of a variety of tropical 
whydahs and weavers (purchased in California) were 
modifiable by photoperiodicity. 

Quelea quelea (Sudan Dioch), the weaver-bird used 

in the present experiment, ranges transequatorially 
over à vast area of the drier regions of Africa. In 
Tanganyika it nests colonially after rainfall. It is 
strongly nomadic and so an East African flock, 
Sometimes several millions strong, may cross and 
re-cross the equator in search of food, and thus be 
temporarily exposed to either a minute increase, or 
decrease, in day-length according to its wanderings 
and the period of the year. 
. The present birds were trapped at about latitude 
3-22* S. and were habituated to the aviary for more 
than a year, when the males were moulting out of 
the vivid breeding plumage into eclipse, and becoming 
indistinguishable from the dull-coloured females. 

The normal breeding season in northern Tanganyika 
is in May or June provided that rain has fallen and 
conditions are favourable for nesting. At this period, 
day-length is diminishing at a rate of only seconds 
per day in the area in which our birds were collected. 
In other areas within a few hundred miles, repro- 
duction oecurs.when days are slowly increasing in 
duration. Our experiment was begun on July 23 
(day-length approximately 11 hr. 57 min.) at about 
the estimated end of the post-nuptial refractory 
period and before the next season’s spermatogenesis 
began. 

Forty-four individuals in or near eclipse plumage 
were divided into two groups of seventeen, and one 
of ten. These were placed in three almost identical 
sages with a diet of wheat, weed-seeds and water. 
The cages were of approximately 12 cu. ft. capacity ; 
»xperience has shown that Q. quelea, accustomed to 
»ongregating in hundreds within a few feet, thrives 
n close confinement. The experiment was ended on 


Cage 1. 
length. 

Cage 2. Sevenieen experimental birds illuminated 
by a single 100-watt bulb 5 ft. from cage for five 


Ten control birds, under normal day- - 


. minutes daily at dusk (about 7 p.m.). 


Cage 3. Seventeen experimental birds similarly 
illuminated from about 7 p.m. to midnight and 
receiving, therefore, an additional five hours light, 
making a total of more than seventeen hours of 
daily illumination. (These usually, however, appeared 
to be asleep by BO p.m.) 

The results were as follows. 

Cage 1.¢ (Controls, which were found to be five 
males and five females.) Each male had testes 
measuring 1 mm. x 1 mm. in diameter. In all birds 
the seminiferous subules were still in a state of 
post-nuptial lipophanerosis in varying degree. The 
interstitium remained in & meagrely lipoidal con- 
dition* (Fig. LA). The tubules in each case were 
35u in diameter, measured in the wax-embedded 
section. Each of the five females had oocytes invisible 
or only just visible to the naked eye. 

Cage 2. (Plus 5 min. daily. The birds were found 
to be five males and shirteen females.) Each male 
had testes measurmg 1 mm. x 1 mm. in diameter 
(similar to those of the controls) except one in which 
the dimensions were ? mm. x l mm. and 1:5 mm. 
x 1-5 mm. In the tubules of each organ there 





(A) 
Fig. 1. Photostimulation of Quelea quelea showing changes in size 


and internal arrangement ef testes. A, Testis a 
birds and those subjected to five minutes additional day-length 
over a period of fifty-five days. The seminiferous tubules are 
still in the t-nuptial lipoidal condition (indicated by black 
material) and the interstitium remains undeveloped. B, Testis 
appearance of birds subjeeted t» an additional day-length of five 
hours for fifty-five days. A lipoidal interstitium has developed 
(indicated by black material) and the tubuies have cleared. 
Formal-calcium fixation, sudaz-black coloration at 74. x 53) 


rance in control 
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remained uncleared post-nuptial lipids (as in Fig. LA), 
although only faint traces remained in the slightly 
enlarged tubules of the exceptional organ. The 
tubules of the smaller testes were of similar diameter 
to those of the controls. Those of the largest testes 
measured nearly 45u in diameter, the increased 
dimensions being caused by a slight proliferation of 
spermatogonia. The interstitium was in each case 
similar to that of the control birds. Each of the 
thirteen females had ovaries in the same condition 
as those of the control group. 

Cage 3. (Plus 5 hr. daily. The birds were found 
to be six males, ten females and one intersex.) Each 


normal male had testes enlarged to between 2 mm. x: 


15 mm. and 2-9 mm. x 2-3 mm. excapt one in 
which they were 1 mm. x 1 mm. in diameter. In all 
enlarged organs the increase in size was due to the 
production of several rows of spermatogonia resulting 
in tubule expansion up to 50. Post-nuptial lipids 
had been cleared (Fig. 1B). In the exceptionally 
sized organs the tubule diameter was only 35u ; but 
the tubules were almost clear of lipids. In all cases 
the Leydig cell cytoplasm of the interstitium had 
become sprinkled with lipid droplets. Each of the 
ten females had ‘ovaries in the same condition as 
those of the two former groups. 

The above results show that near the end of their 
post-nuptial testis metamorphosis, the males of this 
equatorial weaver-finch are susceptible to photo- 
stimulation making up a total daily illumination 

of about seventeen hours—a period not naturally 
experienced within its geographical range. Not 
unexpectedly, the females remained apparently 
uninfluenced (see also Whetham’). 

The results give no support to Wolfson’s '"summa- 
tion hypothesis". The birds which received an 
additional five minutes of light per day showed no 
significant gonad modification even though they 
received an additional grand total of 275 minutes, 
made up of five-minute increments over a period of 
fifty-five days. The normal annual variation of day- 
light at latitude 3-22° S. (at which these birds bred) 
is only about ten minutes. We subjected our + 5 min. 
experimental birds to artificial 'summation' equalling 
that which would be normally received over a period 
of more than twenty-seven years. There was no 
appreciable result. 

Further experiments with Q. quelea of different 
ages, involving various light increments at different 
periods of the sexual cycle, are being undertaken. 
We believe, however, that it is the environmental 
conditions arising after rainfall, operating in con- 
junction with the internal sexual rhythm$*?*, that 
constitute the critical faetors regulating the time of 


reproduction. 
A. J. MARSHALL 
Department of Zoology and 
Comparative Anatomy, 
St. Bartholomew's Medical College, 
University of London. 
H. J. ng S. DISNEY 
Department of Agriculture, 
Tanganyika. Dec. 12. 
* Wolfson, A., Sei. Mon., 74, 191 (1952). 
* Wolfson, A., Condor, 85, 187 (1953). 
? Scott, H. M., and Payne, L., cited by Marshall, F. H. A., Biol. Rev., 
17, 68 (1942). 
«Brown, F. A., and Rollo, M., Auk, 87, 485 (1940). 
* Rollo, M., and Domm, L. V., Auk, 60, 357 (1943). 
* Marshall, A. J., Quart, J. Micro, Sci., 90, 265 (1949). 
* Whetham, E. O.. J. Agric. Sei., 28, 383 (1933). 


* Marshall, A. J., "Reproduction in Male Birds". Chapter in “The 
Comparative Endocrinology of Vertebrates" (London, 1955). 
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‘Yield Stress of Clay-Water Systems 


I Have shown elsewhere! that the variation of. 
specific viscosity (sp) with solid content (c) for con- 
centrated sodium montmorillonite sols follows the 
Schultz-Blatsehke relation? for systems of aniso- 
metric particles : 


"sp = [nje + kino + k’ [pet (1) 
[n], the ‘intrinsic viscosity’, depends on the dissym- 
metry (p) of the dispersed and solvated clay platelets ; 
while k’ represents the particle-particle interaction 
at unit dissymmetry. At any sol concentration, 
"sp = "p — cfr] will thus measure the contribution 
of this latter factor to the specific viscosity. 

The precise interpretation of *yield value' or 'yield 
stress’ in clay sols is still a subject for speculation ; 
but most theories approximate to the view that this 
property defines the shearing stress, at which the 
internal attractive forces between the dispersed 
particles have been overcome, and laminar flow. 
prevails. One may thus expect the optimum yield 
stress (S) of a elay-water system’ to depend on some 
simple function of the particle interaction as ex«: 


pressed by jsp, and a 
S should equal fep) (2) 


I have investigated the rheological properties of 
sols prepared from American, English and Mediter- 





. ranean sodium and sodium—calcium montmorillonites, 


and kaolinites, under different experimental con- 
ditions; and have plotted the yield stress in terms 


of the property jp. The Stormer viscometer has 
proved to be a satisfactory instrument for measuring 
both the optimum yield stress and the specific 
viscosity at low shear (corrected for the initial yield 
stress) over a wide range of conditions. Some typical 
results from these investigations are presented in this 
communieation. 

The variation of yield stress with particle inter- 
action in any particular system is determined by the 
state of peptization or coagulation of the clay 
micelles. Sodium montmorillonite sols, when pre- 
pared in distilled water, exhibit the phenomenon of 
*heterocoagulation' (that is, positively charged edges 
are orientated perpendicular to the negative facos of 
the clay platelets) ; and the results for sols prepared 
from a series of such clays of similar B.E.C. (80-90 
m.equiv./100 gm.) but of different particle shape are 
presented in Fig. 1. (The ultimate particle size as 
determined by sedimentation techniques is in all 
cases of the order of 6-1 micron.) 

At sp < cin], the yield stress is negligible, even 
after standing for 72 hr. With increasing v.p, S rises 
rapidly and the following relation has been observed 
over & wide range of sol concentration and particle 


dissymmetry : 
(3) 


The values of g increase in the order: clay D 
(Cyprus sodium montmorillonite) < clay C (English, 
sodium montmorillonite) « clay F (North African 
sodium montmorillonite) < Wyoming bentonite ; 
while Wyoming bentonite > heetorite. The first 
three were prepared from the corresponding natural 
calcium clays by interaction with sodium carbonate!. 

These values of g are related to the shape of the 
dispersed clay particle as demonstrated by their 
electron micrographs’. The strongest gels at a 


S = gn 
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nep* 
Fig. 1. Yield stress of.sodiim montmorillonite sols. Variation 
of nap with solids content (20° C. ; pH 8:5) : (1) Wyoming benton- 
ite (ref. 3a) ; 9 clay F (ref. 3d); (3) Es C (ref. 3c) ; (4) clay 
D (ret. 3e); (5) netovite (ref. 36) 


2,000 


particular value of c[] are obtained with systems of _ 


large platelets, whue needles and ‘fluffy’ platelets lead 
to weaker structures. 

Heterocoagulation may be eliminated by heat 
treatment or by addition of certain anions that are 
strongly adsorbed on the positively charged edges of 
the clay platelets‘. Addition of electrolytes such as 
sodium, calcium or aluminium chlorides to pre- 
solvated sodium montmorillonite sols, on the other 
hand, leads to rapid coagulation beyond some 
specific minimum electrolyte concentration, and 
results in a change-over from the ‘house of cards’ 
structure to an edge-to-edge association of clay 





0^ 20 40 60 


nap 
Fig. 2. Yield stress of Wyoming bentonite sols (non-hetero- 
coagulated). Variation of jsp with solids content (20° C.; pH 8 5): 
(1) no addition; (2) addition of 3 per cent carbo: ethyl 
cellulose; (3) addition of 10 per cent ‘Calgon’; (4) 2 ir. heat 
treatment at 05°C. a e= 0 05 gm./ml.; 5:ec— 0-18 gm./ml. ; 
c. 6 = 0:03 gm./ml. 
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platelets. The specific viscosity is reduced in the 
former systems, due to fall in the value of [n]; but 
the enhanced dissymmetry that results in the latter 
system leads to a marked overall rise in both specific 
viscosity and yield-strength. 


In all such systems, S varies directly as sp over & 
wide range of cond-tions (c = 0-0-16 gm. per ml. ; 
Tap = 0-60 ; [n] = 12-500); and (see Fig. 2) 


S = g'nsp (4) 


Similar results hare been obtained with suspensions 
of the non-swelling calcium montmorilonites and 
kaolins. , 

g' increases in the same order as the constant g for 
heterocoagulated systems. 

The experimental data clearly demonstrate that 
the yield stress of clay systems in which the internal 
attraction is mainly determined by short-range van 
der Waals forces varies directly as «p over a wide 
range of conditions. From equations (1) and (4) 
it is seen that at O > 0-02 gm.jc.c., 


S = g’k’c? [np (5) 


According to Simhe^, [y] varies approximately as p? 
(where p is the anisometry); while m the more 
concentrated sols, C will vary inversely as the 
particle separation (d); and (5) may be written in 
the form 


S = g'k' [pzjd] 


For a particular value of P, the shape factor (g/) is 
greatest for plates, and increases in the order 
plates > needles > spheroids. Such a relation for 
the internal afitraction in systems of anisometric 
particles had indeed be derived theoretically in a 
recent work by Vold*. 

The factors affecting the yield stress in hetero- 
coagulated systems will be discussed fully elsewhere. 

This communicat.on_is based on work carried out 
in the Clay Development Laboratory, F. W. Beck 
and Co., Ltd., to wich thanks are due for permission 
to publish it. 

A. PACKTER 
11 Kyverdale Road, London, N.16. 


!Packter, A., Kollow Z. ‘in the press), 
4 Schultz, G. V., and Blatschke, F. J., Z. phys. Chem., B, 50, 805 


(1941) 
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communications). (2) Mathieu-Sicard, A., et al., Bull. Soc. Franc. 
Mineral., 74, 439 (1951). 


rn rer G., Trans, Amer. Inst. Min. and Met. Eng , 142, 86 


ë S&imha, R., J. Coll. Sci., 1, 356 (1950). 
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Carioazulene. Natural and Synthetic, 
derived from Caryophillene 


In the fractionstion of hydrocarbons found in 
Copaiba balsam, we have isolated, from a bluish 
fraction, at a boiling point of 130?—136? C., under 
0-2 mm. pressure, a compound with the typical 
reactions of azulenes, and which we propose to call 
'earioazulene'. In an attempt to establish if its 
formation results “rom dehydrogenation of caryo- 
phillene, we submisted the remaining isolated frac- 
tions, consisting of caryophillene, to a dehydrogena- 
tion process using. respectively, selenium, sulphur 
and palladium undar pressure, in an autoclave. 
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It was found that all caryophillene fractions 
resulted in the formation of azulene, the most con- 
venient method being that in which a palladium — 
carbon eatalyst (containing 11:36 per cent palladium) 
_ in the proportion of 4-7 catalyst to 100 caryophillene 
is used. Carioazulene may also be obtamed using 
sulphur as & dehydrogenizer, the best proportion 
being 10 sulphur to 100 caryophillene. In both 
processes, temperature was increased to 280°300° C. 
for & period of 40 min., while the internal pressure 
of the autoclave gradually increased to _20-25 
atmospheres, due to release of gas. The proportions 
of palladium and sulphur mentioned.give the best 
results ; if they are used in larger quantities, a poly- 
mer is produced. Of the two, the palladium — carbon 
catalyst furnishes the purer product. x 
At atmospheric pressure, selenium on asbestos 
heated to a temperature of 200° C., can be used. The 
results, as regards efficiency and purity, are much 
‘less satisfactory than those obtained with palladium — 
carbon ,or sulphur. 

The caryophillene that fails to react, once the 
azulene has been extracted, can be used in new 
dehydrogenations and, when a palladium — carbon 
catalyst is used, the- same portion may be em- 
ployed again, always‘ keeping the fixed proportion 
between catalyst and caryophillene. It is con- 
sequently preferable to proceed to successive opera- 
tions using the same oil from which, by means of 
vacuum distillation, the resulting azulene is removed. 
Carioazulene concentrated fractions are purified in 
the usual manner, by moans of acid treatments, by 
the formation of trinitrobenzenic derivatives and by 
passage through alumina columns. 

Melting point of trinitrobenzoate (Kofer): 145°-147° C. 
Trinitrobenzoate crystals: long reddish-purple needles. 

These experiments are of special interest, because 
azulenes derived from natural products described 
until now possess the fundamental structure of 
cyclopentano-cycloheptane, whereas the carioazulene 


we have obtained probably originated from the 
eyclopentano-cyclooctane fundamental hydrocarbon, 


clovene. 
N. Borarogo GONSALVES 


M. A. Reis CAVALOANTI 
DJarMA Parva 
Organic Chemistry Laboratory, 
Instituto Oswaldo Cruz, 
Caixa Postal 920;' 
Rio de Janeiro, Brazil. 
Aug. 23. 


Urea Adducts of Glyceryl Esters 


GLYCERYL mono-esters are extensively used in the 
food and other industries, but .the commercial 
products are often mixtures contammg a range of 
fatty acids -(free‘ or combined), free glycerol and 
varying proportions of mono-, di- and tri-glycerides. 
The fractionation’ of such mixtures by classical 
methods is by no means easy, and in view of the 
importance of obtaining pure esters, we have in- 
vestigated the possibility of fractionation with urea ; 
the formation of adducts between urea and various 
lipids has proved of value in the purification of 
various fatty acids and related compounds!. = 

We have been able to show that urek,adducts can 
be formed with glyceryl mono- and di-esters as well 
as with methyl and other simple ‘ésters;, similar 
results have been reported from other laboratorios?-. 
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Beginning with a commercial preparation con- 
taining 39 per cent monostearin, and employing a 
stepwise extractive crystallization with urea in 
methanol solution, similar to that used by Abu-Nasr `` 
et al.5 for the fractionation of fish oils, a fraction was 
obtained with a monostearin content of 86 per cent, 
representing 46 per cent of the monoglyceride origin- 
ally present. By a variation of the urea concentration 
& higher yield of. the monostearin fraction was 
obtained, but at the expense of'the purity of the 
fraction (68 per cent). Martinez et gl:*, using mixtures 
of glyceryl esters, have also succeeded in producing 
monoglyceride samples up to a-meaximum of -74 per 
cent purity. ETE : - 

It has been shown? that mono-, di- and tri- 
glycerides can be fractionated by crystallization from 
solvents. Samples of the commercial glyceryl mono- 
stearate were therefore, extracted with 90 per cent 
methanol at 30° C. and the soluble material treated 
with urea, giving a precipitate containing mono- 
stearin of 85 per cent purity (cf. original 39 per cent) , 
in a yield of 79 per cent. . ^ x 

In further attempts to increase the monostearin 
content of the'85 per cent material, this was dissolved 
in methanol and treated with gradually increasing 
quantities of urea, the inclusion compounds being 
allowed to crystallize over a two-hour period. -The 
most favourable results were obtained when the 
weight ratio of lipid, urea and methanol was 
1:14:80; the lipid fractioniin solution had a mono- 
stearin content of 90 per cent (in 83 per cent yield) 
in contrast to the precipitated lipid containing 58 per 
cent monosteafin. z 

These latter experiments indicated that urider the 
experimental conditions used, the distéàrin .was 
preferentially precipitated by urea. Some of the 
results of Martinez et al.* confifm this conclusion ; 
but Heckles and Dunlap‘, in work with technical 
glyceryl monolaurate, concludedthat inclusion com- 
pounds were more readily formed with thé mono- 
esters; they also showed that urea is of value in 
the’ separation of mixed monoglycerides containing 
fatty acids of different degrees of unsaturation. 

'The monostearin estimations were carried out by 


-~ the method of Handschumaker and Linteris’, which 


determines 1-monoglycerides ónly ; recent work? has 
suggested that considerable: amounts of 2-mono- 
glycerides may be ‘associated with the l-isomer in 
commercial mixtures. Thus the fractions we have 
obtained of 90 per cent monoglyceride content could 
contain up to 10.per cent of 2-monoglycerides, 
although it seems improbable: that the ‘latter com- 
pounds form adducts with urea.  - , 


FRANOIS AYLWARD 


e” 


n P. D. S. Woop 
Department of Chemistry and Food Technology, 
Borough Polytechnic, 


London, S.E.1. 
.,' Sept. 16. 
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(Meetings marked with am asterisk * are open to the public) 


~ ^24 Monday, January 23 
BRITISH Socrety ROR.THE HISTORY OF SOIENCE, PHILOSOPHY OF 
ScrgNCE GROUP (in the Joint Staff Common Room, University College, 
Gower Street, London; W.C.1), at 5.30 p.m.—Mr. R. J. F. Withers: 
“Logical Form and Explanation", 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (joint 
meeting with the MEASUREMENT SECTION, at Savoy Place, London, 
W.C.2), at 5.30 p.m.—Mr. E. R. Wiblin: ‘Particle Accelerators”. 


PHARMACEUTIOAL SOCIETY OF GREAT BRITAIN (at 17 Bloomsbury 


ware, London, W.C.1), at 7.30 p m.—Mr..G. R. A. Short: “Essential 
and their Pharmaceutical Applications”. * 


S 

0 
L : 

Tuesday, January. 24 - P 


UwirvERSITÉ COLLEGE, LONDON (in the Anatomy Theatre 
Street, London, W.C.1), at 1 15 p m.—Prof. J. B. S. Haldane, 
“The Second Indian Five-Year Plah'".* 


ROYAL AERONAUTICAL -Soomry (at 4 Hamilton Place, London, 
W.1) at 7 p.m.—Mr..A. A. Lombard: “Low Consumption Jet 


T 


' ae 


Gower 
FBS: 








Wednesday, January 25 
RoYAL SOCIETY OF ARTS (at John Adam Street, Adelphi, London, 


W.C.2), at 2.30 Teper Profe V.-B. Wigglesworth, F.R.S.: ''Insect 
Physiology in Relation-to Insectieides" (Fernhurst Lecture). 


BRITISH INSTITUTION OF ADIO ENGINEERS, LONDON SECTION (ab 
the London School of Hygiene and Tropical Medicine, Keppel Street, 


London, W.C.1), at 6.30 p.m.—Symposium-.on “Electronic Methods 
of Pletorial Reproduction", E ° 


SOCIETY oy CHEMICAL INDUSTRY, CORROSION GROUP and CHEMICAL 
ENGINEERING GrouvP (joint meeting with the INSTITUTION oF 
CHEMICAL ENGINEERS, In the Large Lecture Theatre, King’s College, 
Strand, London, W.C.2), at 8.80 p.m.—Dr-'F. R. Himsworth and 
ar Y. D. Clark: ‘Control of Corrosion in the Heavy Chemical 

us ry". 1 L7 ` " » 


- ou - f. Il 
SOCIETY OF CHEMICAL INDUSTRY, FOOD GROUP—NUTRITION PANEL 
(at the Chemical Society, Burlington House, Piccadilly, London, W.1), 
at 6.80 p.m.—Third méeting in the new series “Nutrition Require- 
ments and Food Fortification’? | 


BRITISH PSYCHOLOGICAL SoorETY, MEDIOAL SECTION (at the Royal 
Society of-Medicine, 1 Wimpole Street, London, W.1), at 8.90 p.m.— 
Prof. T. Ferguson Eodger: “The Other Man's Point of View”. 


PA 


pars Ss 


ie, ett . ‘Thursday, January 26 * 
Universtry ODLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1).at 1.15 p.m.—Dr.-K. A. Sinnhuber: “Sea~ 
shores, Mountains, and Forests: ihe'Struggle for Living-Space in 
Middle Europe'"* T. to: AO RES: * 


ROYAL Scotty (at Burliigton House, Piccadilly, London, W.1), 
at 4.30. p.ñ.--Mr. B. F. J. Schonland, F.R.S.: ""Benjamin Franklin— 
Natural Philosopher” (Wilkins Lecture). . 


MINERALOGICAL Soomer (at the Geological. Society, Burlington 
House, Piccadilly, London,-W.1), at 6 p.m.— General Meeting. 


INSTITUTH OF REFRIGERATION (at the-Institution of Mechanical 
Engineers, 1 Birdcage Walk, Westminster, London, S W.1), at 5.80 p.m. 
—Dr. H. I. Andrews: “The Development,of a Steam Operated 
Refrigerator Vany. : . D 7 


" 


s. "Friday, january 27 ' ‘ 

INSTITUTION. OF MECHANICAL ENGINEERS fat 1_Birdeage- Walk, 
Westminster, London, S.W.1), at 5.80 p.m.—Mr. D. A Wrangham, 
Mr. R. McCrae and Mr. W. K. Rooney : ‘Sandwich Courses". 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(in the*Lecture Theatre of thé Mining Institute) Neville Hall. New- 
castle:upon-Tynoe), at 6.15 p.m.—Mr. C. E. Iliffe: "Nuclear Reactors 
for the Generation of Power”. D, Ue 


SooIETY.FOR ANALYTICAL CHEMISTRY (at-the Chemical Soctety, 
Burlington House, Piccadilly, London, W.1), at 6.45 p.m.—Annun| 
Generi Meeting of the Microchemistry Group; 7.15 p.m.~—Scientific 
Papers. tOo sa" : 


ROYAL INSTITUTION (at 21 „Albemarle Street, London, W.1); at 
9 p m.-—Drig.-Gen.'Sir Harold Hartley, T.R.S.: “World. Needs and 
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APPOINTMENTS -VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned: . US 

RESBAROH FELLOW IN, COSMIO Rays at the University of Tasmania 
—The Registrar, University of Tasmania, Box 647C, G.P.O., Hobart, 
Tasmania (January 81) ^ 1 

SENIOR RESEARCH FELLOW (with an honours degree in psychology 
and preferably experience in children's work) IN THE DEPARTMENT 
OF. CHILD HEALTH—Ihe Secretary, The. University, Aberdeen 
(January 31). . » 


" ta 
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ASSISTANT LEOTUZER cr LEOTURER (with an honours degree and 
cial lifications anc interests in either ssthetics and moral 

Thilosop y or the philosophy of science and mathematics) IN THR 
DuPAEIMUNT OY PHILOSOFHY— The Registrar, The University, Liver- 
pool (February 8). 

LECTURER Or ASSISTANT LECTURER IN BIOOHEMISTRY— The Regis- 
trar, The University, Shemeld (February 4). . 

LECTURER (Grade II) cr Assistant LECTURER (Grade III), and a 
RESEAROH FELLOW, IN THD DEPARTMENT OF THEORETIOAL MECHANICS 
—The Registrar, The University, Bristol 8 (February 10). 

PHYSICIST or ELECTRICAL ENGINEER, Experimental Officer grade 
(with at least H.8.C. (science) or equivalent), at a Ministry of Supply 
Armament Research and Development Establishment, near Seven- 
oaks, Kent, for experimenzal design of electronic systems of V T. Fuges 
and associated trials equipment—The Ministry of Labour and National 
Service, Technical and Scfontific Register (K), 26 King Street, London, 
S.W.1, quoting D.604/5ATBN (February 10). 

LEOTURER/SENIOR. LRCTURER (preferably with qualifications ond 
Interest in either the histary and theoretical foundations of psychology 
or psychometrics snd individual differences) IN PSYCHOLOGY at 
the University of Svdney, Australla—The Secretary, Association of 
Universitiegof the British Commonwealth, 36 Gordon Square, London, 
W.C.1 (Australia, February 11). 

EXPERIMENTAL OFFICER (with at least H.S.C. (science) or equiva- 
lent), at the London Headquarters of the Ministry of Supply to carry 
out reorganization af electronic post-design service work in industry 
and to assist in implementation of packaging directives and in tech- 
nical progressing of miscellaneous electronic equipment develo’ ment 
contracts—The Ministry of Labour and National Service, Technical 
and Scientific Register (E), 26 King Street, London, S.W.1, quoting 
D.586/5A/BN (February 14). 

CHAIR OF APPLIED MATHEMATICS, CHAIR OF ATOMIO PEYSIOB, CHAIR 
OF PHYSICAL CHEMISTRY, CHAIR OF PETROLOGY. CHAIR OF. BIOLOGICAL 
OcEANOGRAPHY-—The Dean, Faculty of Science, Alexandria Univers 
sity, Moharram Bey, Alexandria, Egypt (February 15). 

LECTURER (Grade I or Grade II) INTHE DEPARTMENT OF PHYSICS 
—The Registrar, The University, Birmingham (February 18). 

CHAIR OF PHARMACEUTIDS at the School of Pharmacy—The Academic 
Registrar, University of London, Senate House, London, dl 
(February 27). E h 

HEAD (wish high qualifications in geology and experience in 
both teaching and resecrch) OF THE DEPARTMENT OF GEOLOGY-~ 
The Principal, Chelsea Polytechnic, Manresa Road,:London, S8.W.8 
(February 28). . =. 

ASSISTANT LECTURER or LECTURER (with a’ degree or diploma in 
horticulture and sonnd >ractical experience) IN HORTICULTURE, ab 
Canterbury Agricultural College, The University, Canterbury, New 
"Zealand—The Secretary, Association of Universities of the British 
Commonwealth, 86 Gordon Square, London, W.C.1 (February 29). . 

LECTURER IN AGRICULTURE, with particular reference to Ecological 
Land-use Survey, at the University College of the Gold Coast—The 
Secretary, Inter-Umversity Council for Higher Education Overseas, 
29 Woburn Square, London, W.C.1 (February 29). 

PROFESSOR OF EDUCATION, and HEAD OF THE DEPARTMENT OF 
EDUGATION, at the University of the Witwatersrand, Johannesburg, 
South Africa —The Secretary, Association of Universities of the Britis! 


. Commonwealth, 86 Gordon Square, London, W.C.1 (South Africa, 


February 29). 

SENIOR LECTURER IN CLINICAL BIOCHEMISTRY at the University 
.of Melbourne, Australla—The Secretary, Association of Universities 
‘of the British Commonwealth, 36 Gordon Square, London, W.C.1 
. (Australia, February 29). 

AIR POLLUTION ENGINEER (with a university degree in chemical 
technology or equivalent qnalifleation and about twelve years ex- 
perience in chemical enzineering or allied activities) In the City 

ngineer's Department, Durban, South Africea—Mesare. Webster, Steel 
„and Co., 3 St. Helen’s Plare, Bishopsgate, London, E.C 3 (March 16), 

DIRECTOR (vith high scientifc attainments, preferably in fields 
related to soils or crops combined with administrative experience 
sither as head or deputy in the organization and running of a 
research institute ar university department) or THE COOONUT Bg- 
SEARCH INSTITUTE OF CEYLON—The Chairman, Coconut Research 
Board, Department of Acriculture, Peradeniya, Ceylon (March $1). 

ANIMAL HovsE/LABORLTORY TECHNICIAN (male or female), to assist 
In experimental-pathology in the Research Department—The Secre- 
tary end House Govermor, Mount Vernon Hospital, Northwood, 

egex. - 

ASSISTANT LECTURER, Grade B (with an honours degree {n chem- 
istry), IN THE SCHOOL DF CHEMISTRY-—The Registrar, College of 
Technology and Commerce, The Newarke, Leicester. a 

ASSISTANT LEOTURER (honours graduate) IN ZooLogY, and a 
RESEARCH ASSISTANT (honours graduate) iN ZooLoeY—The Secretary, 
Bodfora College (University of London), Regent’s Park, London, 


ASSOCIATE PROFESSOR OF MamIEMATICS in the University of 
Alberta—Dean W. H. Joans, Faculty of Arts and Science, University 
of Alberta, Edmonton, Alberta, Canada. * 

CHEMISTS (graduates, With or without research experience, mainly 
interested. in physical and colloid chemistry)—The Director of 
Research, British Rubber Producers’ Research Association, 48 Tewin 
Road, Welwyn Garden Gity, Herts. 
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GzoonmgMIST (with a good honours degree in chemistry or equivalent 
and some experience in 1norganio analysis with special reference to 
rock and mineral analysis) IN THE GROLOGICAL SURVEY DEPARTMENT, 
Tahganylka—Tho Director of Recruitment, Colontal Office, Great 
Smith Street, London, S.W.1, quoting BCD.105/8/00. 

~ LECTURER '(male, with a degree in agriculture and some general 
‘experience in tropical agriculture) IN AGRICULTURE at the College of 
* Agriculture, "Mauritius—Director of Recruitment, Colonial Office, 
E Ranctuary Buildings, Great Smith Street, London, S.W.1, quoting 

MATHEMATICIAN (with an honours, degree in mathematics) IN THE 
OPERATIONAL RESEAROH SECTION for work initially concerned with 
applying linear programming to.problems of production scheduling, 
selection of order, etc.—The Personnel Officer, British Iron and Steel 
Research Association, 11 Park Lane, London, W.1, quoting “O.R.4”. 

PRYsrois* (with academic qualifications of degree standard or 
BOTAS in the Research Department of the Bank of England 

Printing Works—Staff Manager, St. Luke's Printing Works, Old 
Street, London, EC 1 

SENIOR T EOENICNN "(fully experlenced in all branches of physics 
laboratory work, and, if possible, able to assist 1n general administra- 
tion) IN” THE. "PRYSIOS RESEAROH DEPARTMENT—The Secretary, 
Birkbeck College, Malet Street, London, W.C.1. at 
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* (nàt included. i n the monthly Books Supplement) 


: T en Great-Britain and Ireland 
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United Kingdom ‘Atomic Energy Authority. First Annual Report 
for the period 19th July, 1954-31st March, 1955, Pp. M 
(London. H.M: Stationery Offite:;1005.) 2s. net. [1111 

Ministry of Housing and Local ‘Government. Scottish Office. The 
Surface Water. Year-Book ofGreat Britain, 1945-53. (Hydrometric 
statistics for British rivers, together with related rainfalls, for the eight 
years ended 30th Septembor, 1953.) Pp. xi+167. (London : H.M. 


Stationery Office, 1955.) 35s net. 1111 
Forestry Commission. Leafle& No. 36: The Crossbill Pp. 11. 
9d. net. Booklet No. 4: Rusts of British Forest Trees. By J. S. 


Murray. Pp«154-8 plates. 28. 6d. net. 

- Office, 19 55.) 

4 p Some Tasks and Perspectives in Physical Chemistry. By Prof. 
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EDUCATION OF THE ADOLESCENT 


| a report to King George’s Jubilee Trust Fund 
on the needs of youth, made shortly before the 
outbreak of war in 1939, Dr. A. E. Morgan urged the 
importance of a-system of at least part-time con- 
tinued education carried on during the working-day 
up to the age of eighteen years. We could not afford, 


he maintained, to let the boy or girl slip out of our 


caro even at sixteen, let alone at fifteen. How far 
even yet we permit invaluable human capital thus 


to run to waste was shown in the report on “Early | 


Leaving” which was published early in 1955; and 
perhaps with all the more force in that this report 
recognized that, for some boys and girls, no useful 
purpose would be served by keeping them at school 
even after fifteen yéars of age. ' 

The need for some elasticity, however, increases 
the importance of due attention to the needs of youth 
in leisure and in recreation. Althqugh, however, there 
are reassuring passages in the study of the influences 
affecting the upbringing of young pedple which the 
Council of King George’s Jubilee Trust issued towards 
the end of 1955 under the title “Citizens of To- 
morrow’’*, it is disturbing to find how closely the 
picture painted resembles that depicted by Dr. 
Morgan sixteen years earlier. To-day, even more 
than before the War, pleasure has ousted work as the 
main preoccupation of life: work is no longer an 
absor bing means of expression, but merely the device 
by which: we can buy the comforts we desire and 
expect. E is endured for the reward to be reaped 
thereafter, and this is *as true of the juvenile as of 
the adult worker. _ 

Such an attitude strikes at the very root of 
voluntary. work and service; and if these are to 
continue, the outlook and attitude of youth must be 
changed. In this, as elsewhere, the foundations of 
real national fitness must, as Dr. Morgan remarked, 
be laid on the bedrock of youth. Elsewhere he wrote 
of the ‘advisability at some points of overcoming 
vested interests, where’-they may clash with the 
interests of youth, of the importance of recognizing 
that paid leadership in clubs and youth centres is a 
profession and that it 18 essentially educational, and 
that the problem.of.“finding the right leaders in 
sufficient quantity is a matter of national urgency. 
He looked to the universities for co-operation in 


developing appropriato, facilities for the proféssional 


training of club leaders. T- 
The study which the Trust has now published is 

* based on the reports of four working parties which 
inquired, respectively, into four%phases in the up- 
` bringing of young people in Britain: that of full- 
time attendance 4b school; the influence of 'employ- 
ment in the period after leaving school; the influences 
of leisure time ; and the period in the Services. Even 
more emphatically than Dr. Morgan, these reports 
are unanimous as to the profound and enduring 
influence of-parents. The working parties agree that 


* Citizens of Tomorrow: a Study of the Influences Affecting the 
Vpbringing of Young People. Pp. 142. (London: Odhams Press, 

Ltd., 1955. Published on baha ‘of the Council of King George's 
Jubilee Trust.) 35.-net. -< 


in recent years there has been some weakening of the 
sense of parental and personal responsibility, and 
that a return to Christian principles offers the best 
hope of fostering a -enewed sense of such respons- 
ibility. Thirdly, all Zour reports are concerned with 
the problem of dealing with the gap, both in education. 
and in life, which, for most boys, now exists between, 
the end of school life at fifteen and entry into national 
service. 

As ‘regards natioral service itself, it is thought 
that there is little Cundamentally wrong with the 
present system, and adjustments required are mostly 
within the scope of the Services themselves. The 
generally satisfactory means of educational advance- 
ment offered by the Services shoüld, however, be 
more widely known; and it is also recommended - 
that employers shou.d be persuaded to recognize a 
special responsibility towards the boy of fifteen to 
eighteen so that during those critical. years he may 
be given general and physical education as well as 
serious vocational training. Furthermore, to'àrrest 
the existing educaticnal deterioration of those who 
leave school at fifteen and are not apprenticed, this 
working party, which discusses the period in the 
Services, recommends that the Government: should 
give serious considsration to the possibility of 
hastening the estabishment m Britain of county 
colleges. n 

Apart from raising the school-leaving age. to six- 
teen, the establishment of county colleges—both steps 
for which the Education Acts Ki 1944 and 1946 
provide—is the only legislative step suggested. by the 
study, and if a choice has to be made between raising 
the school-leaving age and the establishment of 
county colleges, the latter should come first. Both 
working parties concerned with the period after 
leaving school stress the importance, of county 
colleges, and agree that the time is now ripe for their 
establishment. That concerned with the influence of 
employment believes that if management, employers’ 
associations, chambers of commerce, trade unions 
and local education authorities ensured the proper 
functioning of these colleges by doing everything 
possible to increase farilities for day release, most school 
leavers would no longer virtually cease systematic 
education at fifteen. That concerned with leisure- 
time influences is n> less concerned to see county 
colleges introduced at the earliest possible moment, 
because it believes that such colleges: wil enable 
young people to live fuller and more complete lives, 
permitting somé of she gaps in the Youth Employ- 
ment Service to be stopped and making possible the 
general assertion of the principle that when young 
people begin to work they should be learners as well 
as earners. It does not, however, believe that such 
colleges will ever supersede the youth service or make 
it unnecessary. 

This particular report has much to say about 
strengthening the youth service and, apart from the 
expenditure of more money on it, there are sug- 
gestions regarding tne training of youth leaders and 
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the development of new techniques which deserve 
attention. Like other of the working parties, it also 
suggests the establishment of a national youth 
advisory council, though not in quite so well-defined 
a form as the workmg party concerned with employ- 
ment. The latter proposes & national joint advisory 
council for youth, responsible to the Lord President 
of the Council and charged with considering action 
on the recommendations of the report and con- 
tinuing concern for such investigation mto problems 
of transition from school to working life. This 
recommendation is endorsed by the Trust in its 
commentary, and is probably the most far-reaching 
suggestion of the whole study. ` 

If the Government is not prepared forthwith to 
proceed with the establishment of county colleges, 
this recommendation at least should be implemented. 
It may require less immediate expenditure, but is 
almost certain to provide convincing evidence of the 
need for the expenditure on youth service and county 
colleges, ete., which the study recommends. More- 
over, the establishment of county colleges has also 
recently been urged by Mr. M. L. Jacks in discussing 
the education of the young worker in his recent book, 
“The Education of Good Men"*. Mr. Jacks, seemg 
in the colleges of further education the precursors, 
on & voluntary basis, of the county colleges, emphasizes 
the value of the latter provided they are separated 
as completely as possible m terminology and all their 
associations from the world of school. One of their 
chief educational advantages is, he believes, in the 
opportunity such colleges afford in mixing boys and 
girls engaged in a- great variety of occupations, and 
this variety should:characterize every tutorial group. 

Mr. Jacks believes also that the county colleges 
could meet the claims of religion, which he too 
emphasizes, provided religion is made a background 
to the life of the college, a normal and habitual 
element in its experience. Dr. P. F. R. Venables, in 
his recent book, “Technical Education", deplores 
the shelving of the county colleges as perhaps the 
bitterest of the post-war disappomtments, and sug- 
gests we may wonder whether we will ever see & 
government with the wisdom and courage to estab- 
lish county colleges. On & voluntary basis they will 
never meet the needs of more than a small fraction 
of the age-groups fifteen to sixteen years. 

As a contribution to the provision of general 
education and offering a background for technical 
education even more than preventing the waste of 
human capital, it might be possible effectively to 
urge the development of the county colleges on the 
Government at the present moment. Mr. M. L. 
Jacks maintains that it is within the power and the 
duty of the schools to provide four things lacking in 
contemporary society: a respect for good work; a 
willingness for hard work; efficiency ; and an ideal 
of service to be rendered to society m and through a 
man’s daily work well done. All this bears pro- 
foundly on industrial efficiency and raising the level 
of productivity ; and the survey of the relation of 
vocational and non-vocational further education and 


* The Education of Good Men. By M. L. Jacks. Pp. 192. (London: 
Victor Gollanez, Ltd., 1955.) 13s. 6d. net. 
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training which tlie National Institute of Adult 
Education published early in 1955 emphasizes par- 
ticularly the value of residential education in this 
connexion. The very condition of living and studying 
together profoundly affects the flow of young people's 
sympathetic consciousness, and although the short- 
term residential colleges are still very new, they are 
already becoming well established. 

The Committee which conducted this inquiry for 
the National Institute of Adult Education was 
greatly impressed with the value of even % short 
period of residence. It can easily turn interest 
into somethmg much deeper, as well as transform 
the interest of the students for each other as people, 
and the Committee urged the establishment of 
intimate liaison between technical colleges and 
residential adult education colleges. In its view, 
residential colleges are in a unique position to 
mediate between the frequently divergent claims of 
the vocational and the non-vocational. They are 
ideally equipped’ to experiment “with methods of 
teaching-and discussion, and to discover what actual 
subjects can help to promote vocatjonal and semi- 
vocational work of a liberal character. If the colleges 
succeed in the experiment with liberal vocational 
courses which they are conducting, the Committee 
hopes it will be possible to merease very considerably 
the number of residential colleges, so that they may 
make their contribution to technical education on a 
far wider scale. 

The Committee thus suggests that a short residential 
course might come to be accepted as part of the 
vocational training of all full-time and day-release 
students. Concluding that lack of time excludes 
almost any of the values of a liberal education from 
vocational studies pursued at evening classes, except 
such as can be introduced through & bróader treat- 
ment of the technical subject itself, it sees only one 
solution to this problem of general education for most 
young people: the establishment of county colleges. 
Only thus, it suggests, will further education be able 
to discharge its task of fostering a sense of pride m 
achievement and of responsibility in all levels of the 
working population. 

This emphatic recommendation for the establish- 
ment of county colleges attracted little attention at 
the time. In the six months since the report was 
published, the recommendation has found strong 
support, however, not merely in the study published 
by the Council of King George's Jubilee Trust and 
in Mr. Jacks’s book, but also 1n much that has hap- 
pened in the industrial and economic life of Britain. 
Notably it would seem that the wider appreciation’ 
of the importance of an adequate general education 
at all levels, from that of the technician and operative 
to the scientist, technologist and manager, makes 
this an opportune moment to press the issue zof 
county colleges as part of the provision for efficiently 
increasing the nation’s production of technicians and 
technologists and scientists. It can be argued that it 
is an essential element in securing a continuous and 
increased supply .of technologists, scientists and 
technicians who are really educated, and whose 
services will be far more efficiently used. Indeed, it 
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may not be too much to urge that; unless some such 
step is taken, as part of & considered programme 
taking full account of the requirements of the nation 
at all levels and of the resources available, short- 
term as well as long-term, plens for the éxpansion 
of technological and technical education may ruin 
the educational system of Britain and lead to 
economie disastér.” i 

If these dangers are to be avoided, it is important 
that .our ideas as to-the county colleges should be 
clearly defined, and that the functions which they 
are to fulfil in adolescent education and their relation 
to technical. education at least, if only indirectly to 
technological education and university education, 
can be convincingly stated. It must be realized that 
money spent on the county colleges means less money 
available élsewhere—less for the expansion of the 
technical colleges, for the development of a selected 
few into colleges of technology, for the extension of 
the scientific and technological departments of the 
universities themselves and the building of new 
schools. Our plans indeed at every level must be 
conceived with imagination, but our vision must be 
tempered with realism and with a sense of per- 
spective and of the part which each unit is to play 
in the functioning of the whole. Mr. Jacks gives us 
no blue-print in his recent book, but a sense of 
perspective and of the relation of each part to the 
whole informs and illumines the full sweep of his 
diverse comments on the educational scheme. That 
he is provocative—at times deliberately so—is all to 
the good and adds to the value of a lively and 
stunulating book. It should be read by all interested 
in educational policy from whatever angle, and 
perhaps not least by those who, following Sir Eric 
Ashby’s argument, are seeking so to reconstruct adult 
education as well as that of the adolescent that 
man can preserve his status as an individual, giving 
new meaning to his civie rights and illumining his 
political rights with understanding. 


AN INTELLIGENT MAN'S GUIDE 
TO THEORETICAL PHYSICS , 


The Laws of Nature 
By Prof. R. E. Peierls. Pp. 284. (London: George 
Allen and Unwin, Ltd., 1955.) 21s. net. . 


HIS is a book on theoretical physics, intended 

for a reader who may have no previous know- 
ledge of the subject and very little mathematical 
equipment. The material may be divided into four 
sections, each occupying about sixty-five pages: the 
classical theory of particles and of fields in vacuum ; 
the atomic theory of the nineteenth century ; 
relativity and quantum theory; and sub-atomic 
physics (high-energy electrons, nuclei and mesons). 
It may be noted that two of these sections are 
devoted to classical physics and two to modern 
physics. Prof. R. E. Peierls covers a very wide range 
of topics, for he starts with. an -exposition of 
elementary mechanics and ends with the application 
of field theory to unstable particles. The general 
methods and aims of theoretical physicists are dis- 
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cussed in an introduction and a short concluding 
chapter. j 

Prof. Peierls &voics the use of mathematical pro- 
cesses by expressing m words the meaning of such 
concepts as differenziebion, divergence and circula- 
tion. His treatment is natural that of the 
theoretical physivist ; for example, he is not directly 
concerned with the experiments of Faraday but 
translates the equations of Maxwell into the simplest 
words ‘he can find and discusses the predictions 
derived from certain solutions. The application of 
theories is sometimes followed in considerable detail 
(for example, in the treatment of the vector model 
of the atom or in th» discussion of different types of 
mesons ard hyperons). j 

Rutherford once argued (over a tea-table) that 
since the table is sesn by the light which it reflects 
and an «-particle ky the hght of the scintillation 
which it causes, therefore one sees ‘the «-particle in 
the same sense as one sees the table. Rutherford 
could make more difficult propositions sound very 
convincing, and tt is true that the table is a picture— 
a logical construct—»f one type of experience and an 
«-particle of another. The «-particle is just as real 
as the tea-table and the equations of field theory are 
just as real as either, but the ideas of theoretical 
physics are both unfamiliar and subtle. A Martian, 
newly descended frem his Flying Saucer, could be 
taught the language of everyday life by pointing at 
common objects anc naming them. There would be 
some mistakes. Malinowski found when he learned 
the Polynesian languages by this semantic method 
that sometimes he got the word for a part or a 
quality of the thing indicated. This kind of mis- 
understanding is easily cleared up when there is a 
sufficient background of common simple experience. 
For lack of this baexground, a physicist who showed 
@ non-scientist a scintillation afid said ‘a-particle’ 
would probably give him the idea that an a-particle 
is & flash of light. Even many a professional physicist 
would understand little if Prof. Peierls pointed to an 
equation and said ‘anti-proton’. His task of 
explamung in the language of everyday life theories 
that are derived frorà experience, which is so different 
from that of everyday life, is no easy one. 

Two thousand years ago, Lucretius wrote a book 
on the laws of Nature. He wrote with a purpose— 
to combat the darkness of superstition by the light 
of a scientific understanding of natural phenomena. 
His burden was lighter than that of a modern writer. 
There was a shorte> tale to tell, and Lucretius was 
able to include an interesting theory of ghosts and 
phantoms as well as some advice on love and 
marriage. Yet he recognized that he had no easy 
task in taking science to the layman. He explained 
that ıt was necessary to “smear the cup with honey” 
m order to-persuade the child to drink the bitter 
medicine. He therecore wrote in verse and illustrated 
his argument with -nteresting tales. Modern writers 
on popular science do not break into verse, but they 
nearly all feel the necessity of doing something to - 
gain the attention cf an unwilling reader. They seek 


.to show the ‘wonder’ of science by anecdotes, epi- 


grams, paradoxes and daring extrapolations from 
the actual to the conjectural. Lucretius was read for 
his poetry, but his ideas made little impression on 
the Roman world. The modern writer is too often 
remembered for his style, the substance being for- 
gotten. : 

Prof. Peierls seexs to convey not the wonder of 
theoretical physics but its logical structure. He 
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assumes that his reader is intelhgent, that he wants 
io understand the subject, including the most 
difficult parts, and that he is prepared to make a 
considerable mental effort. None of the usual devices 
of ‘popular’ books is employed. The author tells a 
plain tale in simple language. This method cannot 
convey the elegance of the mathematics but, by 
using it, the author forces his reader to attend to the 
substance. He depends upon that alone to sustain 
the interest. My first impression was that too much 
detail had been included and too few illustrations, so 
that many readers would find the book difficult. I 
feared that rather few non-scientists would be 
sufficiently interested to complete the book. As an 
experimental scientist, I felt the need* of some 
evidence and asked three friends to begin the book, 
not to proceed further than they felt inclined, and 
to inform me where they stopped. All three com- 
plained that thé book was difficult, that there were 
not enough diagrams, that the argument was very 
involved in places, but each of them had finished the 
book. The number is too small for statistical con- 
clusions, but perhaps the potential readers are more 
numerous than I thought. There may be quite a lot 
of people who prefer to climb a steep intellectual 
mountain—with the help of a qualified guide—rather 
than to look at photographs of the wonderful view 
from the top. In any event, it is well that one dis- 
tinguished physicist should try the ‘direct method’ 
of teaching his subject to the layman. 

Prof. Peierls says he wrote partly to clarify his 
own ideas. Nearly every professional physicist who 
reads this book will find that there is some point at 
which his own mind is less clear than he believed and 
that the author has both revealed and resolved the 
difficulty. R. W. DrroOHBURN 


FOSSIL PLANTS OF THE 
CARBONIFEROUS ROCKS OF 
GREAT BRITAIN 


Memoirs of the Geological Survey of Great Britain 
Palæontology. Vol. 4, Part 1: Fossil Plants of the 
Carboniferous Rocks of Great Britain. (Second 
Section.) By Dr. Robert Crookall. Pp. iv+84+24 
plates. (London: H.M; Stationery Office, 1955.) £3. 


HE first step in the publication of “Fossil Plants 
of the Carboniferous Rocks of Great Britain” 
was taken by Robert Kidston in Vol. 2 of the 


Memoirs of the Geological Survey, published in six: 


parts between 1923 and 1925. They represented 
part of Dr. Kidston’s researches on Carboniferous 
plants carried out during his long and active lifetime. 
Unfortunately, his death in 1924 put an end to this 
project and the description of British Carboniferous 
plents, which was largely based on his and the 
Geological Survey collections, was left incomplete. 
The parts which he completed dealt exclusively with 
the compression type of fossil plant and did not 
include petrifactions. The compression type of fossil 
is the common type encountered in sedimentary 
rocks and is of greater importance to the geologist 
than the petrifactions, which are mainly of botanical 
interest. The six parts included descriptions of most 
of the fern-like plants (ferns and’ pteridosperms). 
They are excellently illustrated memorrs‘and compare 
very favourably with any publicationZof æ similar 
kind which appeared at that time. Similar illustrated 


NATURE 


January 28, 1956 VoL, 177 


memoirs had E S been published by French 
palæobotanists—Renault, Zeiller, Bertrand and others 
—in the “Études des Gites Minéraux”, published 


-under the auspices of the Ministry of Püblic Works ; 


and Lesquereau, White and others described the coal 
measure floras of North America for the United 
States Geological Survey. 

After a regrettably long interval, publication of 
the work started by Kidston has now been resumed, 
and it is very gratifying that the Geological Survey 
of Great Britain intends to continue this important 
work. In the interval, other countries, notably 
France, the Netherlands and Belgium, have produced 
magnificent monographs of plants of their coal- 
bearing formations and have to s certain extent 
anticipated part of the work Kidston had planned to 
do. Dr. Robert Crookall, author of this new part, 
while making use of some of Kidston’s manuscripts 
and the magnificent Kidston Collection and other 
collections of the Geological Survey, has produced a 
volume which compares very favourably indeed with 
the earlier ones. He has brought our knowledge of 
the plants that he describes up to date and has added 
several new species to the British Carboniferous flora. 
In a clear and well-written introduction he explains 
the changes that. have taken place in the scheme of 
classification of Carboniferous rocks since Kidston’s 
time; these changes are largely due to the dis- 
cussions and decisions taken at the congresses on 
Carboniferous stratigraphy held at Heerlen in the 
Netherlands in 1927, 1935 and 1982. 

Dr. Crookall then describes the genera, Alethopteris 
and Lonchopteris, two closely related genera of fern- 
like fronds which are almost certainly the foliage of 
pteridosperms. This is followed by the genus 
Desmopteris, a fern-like plant of uncertainYaffinities. 
He then describes the genera Caulopteris and Mega- 
phyton, which are parts of stems that exhibit the 
scars left by the abscission of large fronds. Caulo- 
pteris and Megaphyton were evidently the stems of 
plants, some of which were almost certainly tree 
ferns, while some may have belonged to pterido- 
sperms which had the habit of tree-ferns. Dr. 
Crookall describes several new species, one of Caulo- 
pteris and four of Megaphyton. 

The descriptions are clear, and a ET AES 
synonymy is given for each species. The photo- 
graphic illustrations are excellent. This work is a 
worthy continuation of that started by Kidston, and 
it is to be hoped that other parts of this important 
series of publications on British Carboniferous plants 
will appear before long.. J. WALTON 


THE METAPHYSICAL STRAIN 
IN KANT . 


Kant’s Metaphysics and Theory of Science 

By Prof. Gottfried Martin. (Translated from the 
German by P. G. Lucas.) Pp. viii 4-218. (Manchester: 
Manchester University Press, 1955.) 21s.net.  . 


T was Hume who urged us to burn all metaphysical 
books, and Kant is often regarded as supporting 
him in this, What Kant is prized for is his elabora- 
tion of the principle that concepts gain significance 
only in so far as they serve to link actual or possible 
sense experiences, and, from this point of view, state- 
ments about what is nob so conditioned have no sense. 
Kant, it is true, made many references to noumena, 
but these can be rejected as inconsistent with his 
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fundamental doctrine. This, however, involves modi- 
fications—especially of his ethical doctrine—so drastic 
as to make one wonder. Did Kant really mean that 
no significant statements can be made about what lies 
outside the range of the spatio-temporal? Did he 
even mean that there can be no good grounds for 
accepting such statements ? 

Prof. G. Martin answers no to these questions. He 
holds, on the contrary, that a positive attitude 
toward metaphysics is fundamental even in Kant’s 
theory of knowledge. Phenomena are essentially 
appearances to beings whose experience arises from 
the unification of materials received through sense. 
Kant always assumes that these sense materials arise 
through the stimulation of the receptive consciousness 
by noumena. The unifying consciousness is itself a 


noumenon and experiences itself as such in its moral | 


decisions. Prof. Martin draws this conclusion from 
Kant's ethical writings, but shows that it is already 
foreshadowed in the ‘‘Transcendental Dialectic”. 
Kant argues on ethical grounds that the concepts of 
freedom, immortality and God are not empty, but 
have application to the noumenal world. He applies 
to noumena the categories of “unity, plurality, 
causality, community, possibility, actuality and 
necessity” (p. 198), suggests that there is some corre- 
spondence between the sensible entities in the world 
and things in themselves, and speaks of God as the 
author of things in themselves. 

Prof. Martin contends that in all this Kant is not 
being inconsistent, but is continuing and developing 
a long metaphysical tradition. He illustrates this in 
great detail, and suggests that the best way of inter- 
preting Kant’s view is to say that the categories are 
applied to things in themselves—not in the basic 
sense in which they are applied to phenomena, but 
“in an analogical sense” which does not give rise to 
knowledge, but for which good reasons can be given. 
He thinks this can be defended; but he is mainly 
concerned with determining what Kant’s actual views 
were, and his study is thoroughly interesting and 
suggestive. His discussion -of Kant’s theory of 
science (Wissenschaftslehre) deals only with the 
fundamental points, and, while it is very clear, 
contains nothing new, though iv is well illustrated by 
references to modern developments in mathematics. 
The translation is admirable. L. J. RUSSELL 


QUANTITATIVE MICRO-ANALYSIS 


Methods of Quantitative Micro-Analysis 

Collected and edited by Dr. R. F. Milton and Dr. 
W. A. Waters. Second edition. Pp. xi-4-742. (London: 
Edward Arnold (Publishers), Ltd., 1955.) 70s. net. 


HIS book is the second edition of the well 

known volume which was first published in 1949. 
The general climate of micro-chemistry has changed 
greatly ın the interval. In 1949 the applications of 
micro-techniques were few and not very widely used, 
but at the present day they are ubiquitous. The 
change is due to the advance in instrumentation and 
also, no doubt, to the availability of good text-books 
on the subject. The present volume consists of the 
original text by Drs. R. F. Milton and W. A. Waters, 
assisted by G. Ingram, J. T. Stock and K. M. Wilson, 
to which have been added two new parts on chromato- 
graphy and micro-biological assay by S. M. Partridge 
with T. Swain and A. J. Amos, respectively. The 
general lay-out of the book is the,same as that of 
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the first edition, and the text of the first six parts is 
identical with the old text, except for certain 
additions to bring it up to date. These are mainly 
in Part 4 on colormmez:ric analysis, where a description 
of some of the more recent absorptiometers and 
spectrophotometers is grafted to the original stem. 
No attempt is made to evaluate the relative useful- 
ness of the new instruments. 

' As methods are ziven that are based on the 
measurement of the absorption spectra of the test 
substances, it would. not be irrelevant to ask why 
there is no section dealing with emission spectro- 
graphy, which is perhaps the most useful and widely 
practised of micro-mathods available to the analyst. 
If the authors feel that this is too specialized a field 
for their book, they might perhaps refer to the subject 
as they have dane =o electrophoresis in Part 5 on 
p. 425. Flame-phosometry, too, might well have 
received some attention, as it is extensively used at 
the present time. In the section dealing with specific 
colorimetric determinations (Part 4), the references 
could be, in some instances, usefully extended. Thus 
the later work of Somogyi (J. Biol. Chem., 19, 195 ; 
1952) could be mentioned on p. 350. Under sugars, 
neither in the cclorimetric section nor under 
chromatography is there a reference to the use of. 
2:3: 5-triphenyltetrazolium chloride (Walenfalls, K., 
Angew. Chemie, 23, 491 ; 1953). Again, under benzene, 
p. 359, some reference could well be made to the 
important work of Dolin (Indust. Eng. Chem., Anal. 
Ed., 15, 242; 1943). 

Part 7 deals with chromatography, and as every- 
one conversant with the modern literature will allow, 
it is quite impossibis to compress this subject into 
eighty-three pages. The authors have kept to their 
usual plan of a short theoretical introduction followed 
by & good description of apparatus and technique, 
terminated by selected samples of detailed pro- 
cedures. On p. 628. par. 3, they make some some- 
what disparaging remarks about the accuracy of 
paper chromatography. These comments would, 
perhaps, have been better expressed as criticisms of 
the methods used for the final evaluation of the 
separated substances, for surely their separation on 
the paper is compleze, even if no method exists for 
their accurate determination. In the inorganic field, 
the well-known boox of Pollard and McOmie could, 
with advantage, be included in the references at the 
bottom of p. 628. 

Part 8 is & description of methods of biological 
assay. The introdustion follows the general plan of 
the book and is brief but adequate. The section 
dealing with the celculation of results is, perhaps, 
rather too mathematically profound for the brief 
treatment given to the rest of the subject. While.the 
methods of E. C. Wood are, without doubt, of great 
value, it could well be stated that calculations based 
on simple graphs, used with intelligence, are capable 
of giving good results. Otherwise, analysts might 
reject these methods as bemg too complicated when, 
in fact, they are relatively easy to carry out. 

The book as a waole is well produced, with bold 
chapter headings and satisfactory sub-headings. Both 
the author index and the subject index are easy tó 
use. In the years to come, “Milton and Waters" will 
doubtless be a useful book for those engaged in 
micro-chemistry ; kut if a third edition is contem- 
plated, additions to the existing work will not be 
enough. The time will then have arrived when 
nothing but a complete re-writing will suffice. 

E. Q. Laws 


154 29 
Proceedings of the 1954 Glasgow Conference on 

Nuclear and Meson Physics . 
Edited by E. H. Bellamy and R. G. Moorhouse. 
(Conference sponsored by the International Union of 
Pure and Applied Physics.) Pp. ix+352+5 plates. 
(London and New York: Pergamon Press, Ltd., 
1955.) 638. net. s 


HIS record of the 1954 Glasgow conference on 

nuclear and meson physics sponsored by the 
International Union of Pure and Applied Physics is 
divided into eight sections. The first four of these 
sections, which deal with nuclear constitution, 
properties and trn oceupy some two-thirds of 
the volume, while Part 6 collects the papers on 
z-mesons and Part 6 contains a few papers under 
the heading of field theory. The last two sections, 


dealing respectively with high-energy experimental / 


techniques and with heavy mesons and hyperons, 
although short, are far from being the least interesting 
sections. Some particularly striking photographs 
illustrate Hildebrand’s paper on bubble chambers. 

Generally, each section of the book is introduced 
by one or two review papers; these give a compre- 
hensive survey of the state of nuclear and meson 
physics in July 1954. Of some ninety other papers, 
the majority report on experimental results current 
‘at the time of the conference and discuss the implica- 
tions of these results. As presented in the book, 
individual papers range in length from a few lines to 
several pages, and, although the space allocated to 
the various papers is not always an indication of their 
relative value, the editors and the publisher must be 
congratulated in making available a very adequate 
and readable account of the proceedings of the 
conference. Some significant points emerge in the 
edited version of the discussion which follows many 
of the papers. 

To the many who may wish on occasion to use this 
book for reference purposes, the lack of an mdex 
will constitute a handicap. Paper titles, as listed at 
the beginning of the volume, are not in general a 
sufficient guide to the content of the papers. I feel 
that the extra labour required to index the subject- 
matter adequately would have made & useful book 
more valuable. J. C. BOWER 


A History of Red Tape 

An Account of the Origin and Development of the 
Civil Service. By. Sir John Craig. Pp. vii+211+ 
12 plates. (London: Macdonald and Evans, Ltd., 
1955.) 18a. net. 


IR JOHN CRAIG'S engaging account of the 

origin and development of the British Civil 
Service, as its sub-title indicates, goes farther back 
than E. W. Cohen’s standard book, but makes no 
attempt to cover the decade and a half since that 
book was published, nor can it claim to be as serious 
& historical study. It is instead & readable and 
entertaining essay in which the author makes no 
attempt to disguise his own views and prejudices, 
particularly against the Trevelyan—Northcote reforms. 
On that question, and on the recruitment to the Civil 
Service by open competition, his highly critical 
remarks should be read in the light of Sir Edward 
Bridge’s observations on the reforms of 1854 in a 
recent issue of the Political Quarterly, or of Prof. 
K. C. Wheare’s lecture on “The Civil Service in the 
Constitution” to the University of London in 1954. 
Nevertheless, they remind the reader that there is 
another side and sound a note of caution to over- 
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enthusiastic advocates of changes in methods of 
recruitment which R. K. Kelsall'S' recent study might 
stimulate. Sir John presents an immense array of 
facts in a most attractive guise and from an unusual 
angle, nor is the detail ever allowed to confuse the 
reader or his own prejudices to distort the picture. 
To the discussion on the adequacy of the Civil Service 
to the needs of to-day or the changes required in 
organization or elsewhere to increase its efficiency, 
his book makes no contribution! except in so far as 
it gives a clear understanding of how the Civil Service 
came to be, and a warning as to directions in which 
change or reform requires caution and great care. 
There are an interesting list, up to the end'of the 
nineteenth century, of literary men who held posts in 
the Civil Service, and a short bibhography that is 
remarkable no less for the inclusions than for the 
omissions. R. B. 


Ferromagnetic Domains 
By Dr. K. H. Stewart. (Cambridge Monographs on 
Physics.) Pp. xi+176+7 plates. (Cambridge: At 
the University Press, 1954.) 258. not. ~ 
E his preface, Dr: K. H. Stewart states that "this 
book attempts to give a coherent outline of the 
fundamentals of domain behaviour . . .", and in the 
reviewer's opinion he has succeeded in giving a clear 
survey of the subject. It must be pointed out that 
the book was published more than a year ago, with 
the preface dated October 1953, and that there are 
few references to papers published after 1952. 

An introductory chapter deals with the domam 
hypothesis and its implications, and then magneto- 
crystalline anisotropy, magnetostriction and. the 
effects of stresses on magnetic properties are dealt 
‘with in some detail. There follow chapters on domain 
arrangements, with particular reference to single 
crystals, on the widths of, and energies in, domain 
walls, and on the factors affecting domain wall move- 
ment. The final two chapters briefly discuss time 
effects in magnetization and thermal energy changes 
involved in magnetization processes. 

This is essentially a review of a subject which has 
expended considerably in post-war years, and in 
only 170 pages a reader must expect some aspects to 
be dealt with most briefly. In particular, experi- 
mental detail—for example, the technique of pro- 
ducing domain powder patterns—has been reduced 
to the minimum. The book is well written and pro- 
duced, and is fully illustrated with clear, though often 
rather small, diagrams. It will be of value to many, 
especially those whose interests lie on the fringe of 
this field and whose knowledge might otherwise end 
there. The information can easily be brought to the 
present date by consulting, for example, recent 
Proceedings of the Physical Society. 


A Cuckoo in the House 
By Maxwell Knight. Pp. ix+80+6 plates. (London: 
Methuen and Co., Ltd., 1955.) 7s. 6d. net. 


R. MAXWELL KNIGHT took a young cuckoo 
from the nest of 1ts foster parents and brought 
it up by hand. It became quite domesticated and 
very confiding. It was allowed full freedom and flew 
where ıt pleased, but remained with him until 
migration time, when after a display of restlessness 
ib disappeared. In this little book, illustrated with 
some excellent photographs, he tells about the bird, 
its disposition and behaviour, discussing at the same 
time various cuckoo problems and bird problems 
in general. ^ F. P. 
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By Pror. J. A. JACOBS and D. W. ALLAN : 


Department of Physics, University of Toronto 


BOUT-two -years ‘ago, .& a detailed: study of the 
` thermal history of the Earth was begun at the 
University of Toronto. First results of this investi- 
gation have been presented at several meetings’. It 
should be emphasized that this study does not pretend 
to have determined the temperature and heat-flow at 
different times and depths within' the actual Earth, 
nor has it included every possible physical mechanism 
which may have played a part in the Earth's thermal 
regime. What has been determined is & method of 
calculating the temperature and heat-flow at a 
number of times in the past and at depths within a 
particular type of Earth model, namely, that of an 
Earth;eooling by conduction alone, and in which the 
radioactive substances are distributed in concentric 
shells of uniform concentration. A number of Earth 
models of this type have been investigated covering 
a wide range of possible Earth structures and 
evolutions. 

Briefly, what has been done is that the equation 
of heat conduction for a radioactive Earth has been 
solved with the aid of FERUT, the electronic com- 
puter at the University of Toronto. Details of the 
computation have been given elsewhere*. It is easy 
to show that the problem can be broken into two 
parts: the cooling of the Earth from its initial 
temperature, and the heating up of the Earth due to 
radioactivity. 

The initial temperature depends, of course, on the 
origin of the Earth. Broadly speaking, there are two 
schools of thought: those that postulate a hot origin 
and those that postulate a cold origin. If the Earth 
had a hot origin, its thermal history may be traced 
from the time of solidification, the initial temperature 
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Fig. 2. Temperature-time distribution at Yarións depths for a 
non-radicactive Earth (Model IIT) 


being close to the melting point. If the Barth + was 
formed by the cold accretion of dust particles, then, 
quite apart from radioactivity, it would heat up due 
to compression, although it may not have become 
completely molten. Fig. 1 shows four initial tem- 
perature curves thas have been considered: (I) the 
melting point curve due to Bullard’, with a tem- 
perature at the ventre of the Earth of about 8,000° 
C. ; (II) the melting point curve due to Uffen*, with 
a temperature at the centre of the Earth of about 
5,500? C.; (III) the melting point curve due to 
Jacobs5, with æ temperature at the centre of the 
Earth of about 4,5009 C. ; (IV) a temperature dis- 
tribution due to a cold origin. If the heating effects 
of compression, the formation of an iron core, etc., 

raised the temperature to the melting point, cases L 
Il or III would apply. If these effects were not large, 
it is plausible that there would not be much variation 
of temperature witk depth, and a constant value of 
1,000° C. has arbitrarily been chosen. Variations 
from this value car ‘easily be allowed for. 

Very similar features appear in the cooling of the 
Earth from any one of these initial temperature dis- 
tributions. Fig. 2, which is for Model III, is repre- 
sentative of all four cases, and demonstrates how 
slowly temperatures change at great depths. At these 
depths thermal conditions are not greatly different 
from their initial values. Near the surface, on the 
other hand, cooling is considerable, and the surface 
heat-flow after fou- thousand million years is but 
little affected by the values taken for the initial 
temperature distribution in the first few tens of 
kilometres. 

The second part of the problem, fis ‘heading of the 
Earth due to rediosctivity, 1s far more complex, and 
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Fig. 8. Temperature-time distribution at various depths for a 
radioactive Earth (Model B) 


& complete solution would have been impossible 
without the aid of an electronic computer. The 
method of solution allows for any desired concen- 
tration in nine shells. It is thus possible to approx- 
imate fairly accurately to quite varied distributions 
of radioactivity. 

Four models have so far been investigated, all 
with the time at which cooling by conduction began 
taken as four thousand million years. This may be 
slightly low, since the age of the Earth is now 
generally believed to be about 44 thousand million 
years*. However, an increase of 500 million years 
would not change the general behaviour of the various 
models considered. 

Model A is a simplified one, and does not attempt 
to fit the details of crustal structure. This simplified 
model consists of three shells: a thin crustal layer 
20 km. thick of granite-granodiorite composition, a 
uniform mantle of dunite, and a dense core of the 
composition of iron meteorites. Apart from the 
simplified crustal layer, this model is identical with 
one proposed by Bullen. Model B, originally due to 
Adams and Williamson, is considerably more detailed. 
A structure of four 15-km. layers is taken for the 
crust, with the top layer of granite-granodiorite 
composition, and the remaining three layers of com- 
position changing from acidic to basic. From 60 to 
1,600 km. the material of the mantle is identified as 
dunite and from 1,600 to 3,000 km. it is taken as of 
the same composition as pallasitic meteorites. The 
core is again identified with iron meteorites. The 
temperatures at different depths in the Earth at 
different times ın the past for this model are shown 
in Fig. 3. It can be seen that at depth there is a 
continual increase in temperature, whereas near the 
surface, after a very rapid rise, the temperature 
begins to decrease with time. Model C is a modi- 
fication of Model B, reducing the radioactivity in the 
surface layers. For this model a structure of two 
15-km. layers is taken for the crust, instead of the 
four of Model B. Thus the layer of dunite extends 
from 30 km. to 1,600 km. Finally, for the sake of 
comparison, Model D was constructed, which allows 


NATURE 


January 28, 1956 VoL 177 


for a uniform distribution of radioactivity. Although 
the same continual increase in temperature at depth 
with time occurs, the rapid rise followed by a decrease 
near the surface is absent in this case. Instead, near 
the surface, temperatures gradually increase with 
time, but at a much slower rate than at depth. This 
is due, of course, to the removal of the high con- 
centration of radioactivity in the crustal layers, which 
is a feature of the other models. It should be noted 
that the identification of the Earth's mantle with 
chondritic meteorites is now thoroughly discredited’, 
and no model with the relatively high concentrations 
which such an identification would entail has been 
considered. 

The complete thermal picture of the Earth requires 
adding the cooling of the Earth from its initial tem- 
perature to the heating up of the Earth by radio- 
activity, that is, combining any of the four models I, 
IL, IIl or IV with any of the four models A, B, C 
or D. This allows for sixteen possible combinations, 
and it is not practicable to reproduce them all here. 
However, many similarities between the models 
exist. Fig. 4 gives the temperature distribution for 
Model III B, which is representative of a hot origin 
of the Earth. In spite of the extremely low concen- 
trations of radioactivity in the deep mantle and core, 
there is still a heating up there of two or three hundred 
degrees. Near the surface, conditions appear to have 
been greatly different in the far past from those 
existing at present— in fact, there may even have 
been remelting of material near the surface (down to 
about 100 km.) during the first thousand million 
years or so. If so, this could explain the now fairly 
well established fact that the Earth as a whole i5 
about 44 thousand million years old*, whereas no 
rocks have been found much older than about three 
thousand million years. (A similar suggestion was 
made by W. D. Urry some years ago*. However, 
this brief temperature rise at the beginning soon 
ceased and cooling commenced. The rate of cooling 
was greater in the past than it is now, and this 
suggests that orogenetic activity may have decreased 
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Fig. 5. Tempərature-time distribution at various depths within 
the Earth (Model IV B) 


with timo, and perhaps have been caused by different 
processes in the far past. The present temperatures 
at depths of 50-100 km. differ by as much as 200? C. 
between Models IIT A and III B. These models are 
representative of conditions beneath the oceans and 
continents, and such a temperature difference máy 
well exist and have an important bearing on oro- 
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genésis. Fig. 5 gives the temperature distribution 


‘for Model IV B—aa Earth with à cold origin. Here 


the thermal history is very dependent on the value 
assumed for the constant initial temperature. As 
shown in Fig. 5, if shis is taken as 1,000° C., there is 
heating:at depth and an initial temperature rise near 
the surface, as before. For a value of 2,000° C., there 
is no initial rise near the surface. 

In conclusion, two points stand out from ike 
investigation so far carried out. First, all the models 
of the Earth studied indicate that the temperature 
at depth has continued to increase throughout geo- 
logical time, the temperature at the core boundary 
having increased most probably by about 300° C. 
Secondly, although radioactivity plays a major part 
in the thermal history of the Earth, the initial dis- 
tribution of temperature dommates thermal con- 
ditions at depth amd near the surface for the first 
thousand million vears or so. The cosmological 
questions involved in the origin of the Earth cannot 
unfortunately be shelved. The discovery of radio- 
activity, although Lelping to solve many geophysical 
problems, cannot ir itself wholly explain the Earth’s 
thermal regime. 
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PRODUCTION AND UTILIZATION OF ELECTROMAGNETICALLY 


ENRICHED 


URING September 13-16 a conference on ‘“The 

Production and Utilization of Electromagnetic- 
ally Enriched Isotopes” was held in the Cockcroft 
Hall at the Atomic Energy Research Establishment, 
Harwell. This was the first meeting to have.been 
arranged on the subject since details were declassified 
of the calutrons which are now used for enrichment 
of the isotopes of all the elements. The meeting was 
attended by Dr. C. P. Keim, Dr. C. E. Normand, 
and Mr. Boyd Weaver (Stable Isotope Division, 
Oak Ridge National Laboratory, United States) ; 
representatives of separator groups at Copenhagen, 
Amsterdam, Paris (Commissariat & l'Énergie Atom- 
ique, Saclay), Stockholm, Upsala and Gothenburg ; 
members of interested groups m Egypt, Yugoslavia, 
Belgium and Western Germany ; representatives of 
the nuclear physies departments of a number of 
universities in Great Britain ; members of the group 
concerned with electromagnetic separation at Har- 
well; and other interested research workers. An 
unusually lively meeting resulted. The programme 
covered ihe following fields: ion sources, collector 
problems, chemical aspects and target preparation, 
utilization, analysis of isotopic abundance, the design 
of electromagnetic separators, and the use of the 
separator for active materials as a tool in nuclear 
research. -. 


ISOTOPES 


The conference was particularly concerned with the 
' stable ' ‘isotopes other than those of tho elements 
hydrogen; carbon, nitrogen and oxygen, which are 
enriched by other methods and the: application of 
which has been abundantly dealt with in a variety’ 
of reviews. Mr. L.:W. Fry, chief physicist of the 
Atomic Energy Research Establishmént, welcomed 
the delegates and briefly reviewed the twenty- pum 
papers to be given 


v 


lon Sources 


At the session on ion sources, held under the chair- |. 
_manship of Dr. P. C. Thonemann (Harwell), the first 


paper was by Dr. Normand,- of the Oak Ridge 
separator project, who described the ion sources used 
in the calutrons. As first the ion source at Oak Ridge 
was heated by res.stance-type (calrod) heaters em- 
bedded in the cast-copper charge oven and arc- 
chamber suppart block. The service temperature- 
limit for heaters of this type restricted the operating 
temperature to abaut 700° C. or less, even when the 
casting of the charge oven was surrounded by stain- 
less-steel heat shielding. The substitution of graphite 
components for the copper source castings, and of 
graphite „strip hesters for the embedded calrod 
heaters, resulted in-a source capable of operating at 
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regulated temperatures up to approximately 1,000? C. 
In order to vaporize metals of the platinum and 
palladium groups directly into the ionizing arc, a 
third type of source was developed in which heating 
was by means of high- -energy electron bombard- 
ment. 

Prof. J. Kistemaker then described the ion sources 
of tho Amsterdam separator, which is a 180? machine 
having an ion output of up to 10 m.amp. In par- 
tieular, he gave & description of the five types of 
breakdown of the high voltage used in the acceleration 
of the positive ions from the ion source. Mr. O. E. G. 
Almén deseribed developments of ion sources in 
Scandinavia. At present the magnetic type is used 
exclusively, with the magnetic field either, parallel 
with, or perpendicular to, the direction of the 
extracted ion beam. A feature of the Copenhagen 
source is the use of a vacuum lock for the introduction 
of the source material so that separation can be made 
with very short-lived isotopes. 

Great interest was aroused by the description, by 
Dr. R. Bernas (Paris), of a new sputtering-type ion 
source suitable for the elements of low vapour 
pressure. In this method the element is sputtered 
into the arc chamber using a primary argon dis- 
charge. This source is still under development, but 
is extremely versatile and has valuable possibilities 
for the separation of radioactive elements produced, 
for example, by bombarding a foil in an accelerator. 
Dr. R. H. Dawton then reviewed experimental work 
at Harwell during the past few years on a number 
of ion sources, including filament sources, radio- 
frequency types, a sputtering type, a Kunsman 
source, and sources depending on thermal ionization. 
Some of these sources have been realized in practice 
and are bemg used with the new sector separator 
recently constructed at Harwell. 


Collector Problems 


For the second session, on collector problems, Dr. 
J. Koch (Copenhagen) was in the chair, and the 
proceedings opened with a description by Dr. 
Normand of the unit used for collecting heavy ion 
beams at Oak Ridge. These beams may amount to 
more than 100 m.emp. at 30 kV., and the difficulties 
‘were concerned with the space available as well as 
the problems of dealmg with the energy dissipation 
and collector erosion. Tho special constructions which 
are used to minimize losses by evaporation and 
sputtering were described and also the arrangements 
used to prevent ‘cross-contamination of isotopes. A 
more detailed description was given of the refrigera- 
tion system necessary for mercury collection, and of 
the special collector arrangements. Dr. M. L. Smith 
then dealt with experience at Harwell in the same 
problem, discussing particularly the chemical con- 
tamination of isotopes. He also described arrange- 
ments suitable for the collection of the very volatile 
elements such as sulphur and chlorme, the gases 
oxygen and nitrogen, and the rare gases. 

The problem of the collection of mercury was 
returned to by Dr. Ranc (Saclay atomic energy 
group), in whose system the source is supplied with 
mercury vapour while collection is achieved on gold 
foil cooled with liquid nitrogen. To obviate con- 
tamination from the mercury vapour existing in the 
tank at room temperature, a secondary liquid-air 
trap is placed near the source and provided with a 
slt, so that only the directed mercury ions can 
pass. 
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Chemical Aspects and Target Preparation 


In the session on chemical aspects and target 
preparation, under the chairmanship of Mr. Boyd 


-Weaver (chief chemist of the Oak Ridge Stable 


Isotope Group), Dr. K. O. Neilsen (Copenhagen) 
considered the penetration of 10ns into solid lattices. 
This problem 1s important in connexion with the 
preparation of gas targets and is also of interest to 
several other studies such as that of the recoil atoms 
from nuclear reactions and, in particular, the field 
of radiation damage. The theoretical conclusions 
obtained from his work were compared with experi- 
mental studies by nuclear reactions which enable the 
distribution 1n depth to which the ions have pene- 
trated to be found. 

Other methods of preparing-separated isotopic 
targets for nuclear reaction studies were described 
in the next paper by Dr. Smith. He commented on 
the advantages of a central station for isotopic target 
preparation, considered the requirements for nuclear 
targets and described some typical techniques. The 
most versatile is vacuum evaporation, which besides 
its application to salts can also be used for evaporation 
of the refractory metals such as magnesium and 
silicon to give elemental deposits by using tantalum 
filaments as 2 source on which the oxde is reduced. 
This method can also be used for the preparation of 
metallic targets of the alkali and alkalme-earth 
metals, and special handling techniques were 
described by Dr. Smith for these. Direct deposition 
in the separator is used for various gases and for 
boron, which stays down with less than 10 per cent 
sputtering on a variety of metallic backings. 

Mr. Boyd Weaver then described in some detail 
chemical aspects of the work on electromagnetic 
separation, dealing first with the preparation of 
charge materials. So far, more then fifty elements 
have been separated, and in most cases some special 
chemical operations have been necessary or helpful 
in the supplying of suitable charge materials for the 
separators. Whenever possible, a variety of forms of 
each element has been prepared in order to make 
comparisons between halides, oxides and elements. 
Improvements in operating efficiency have been 
attained by applications of such techniques as 
vacuum dehydration and pelletizing. Half the 
elements still unseparated consist of the rarer rare 
earths. In order to make as much as a kilogram of 
each of these available, various methods of separation 
have been explored. Separation by continuous 
counter-current extraction between nitric acid and 
tributyl phosphate has been developed and applied 
to the preparation of unusual quantities of these 
elements. 

Turning to the processing of the enriched material 
in the collectors, Mr. Weaver pointed out that these 
are always contaminated by a large number of other 
elements which have to be removed in order to obtain 
the pure material needed for nuclear research. The 
purifications require an unusual type of quantitative 
analytical chemistry, in which the emphasis is on 
separation rather than on measurement of quantities. 
Purification schemes suitable for quantities from 
milligrams to grams have been developed for each of 
the elements. 


Applications of Electromagnetically Enriched 
Isotopes 


In this session the chairman, Dr. Keim, gave a 
wide-rangmg review of the achievements of the stable- 
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isotopes programme in the United States, which, so 
far, has involved the dispatch of more than 2,600 
consignments of stable isotopes to-users in sponsored 
establishments of the Atomic Energy Commission, 
government agencies, universities and industries. 
Dr. Keim pointed out, however, that the contribu- 
tions which stable isotopes are making to basic 
science and in a growing number of practical appli- 
cations are not widely appreciated. This is largely 
because stable isotopes are at present of greatest 
value to the research physicist in fundamental 
investigations which receive little publicity. There 
is also a reluctance to use enriched samples, as they 
appear to be expensive, although, in fact, only small 
quantities may be needed, while other savings may 
justify their use. They are, too, more difficult to use 
than radioisotopes, but improvements in mass- 
spectrometry techniques will help here. 


Dr. Keim quoted the immense range of work. 


already published and went on to describe a few 
particular applications of stable isotopes. These 
included: their use as starting materials in the 
assignment of masses to artificially produced radio- 
‘isotopes and in investigations of their disintegrations ; 
the determination of neutron absorption, scattering, 
and total cross-sections at all neutron energies ; 
atomie spectroscopy, especially in the study of 
hyperfine spectra, isotope shifts, nuclear spins, etc. ; 
the determination of nuclear energy-levels, and 
studies of isomerism; superconductivity, self- 
diffusion, coefficients of expansion and other solid- 
physics studies;  f-speectroscopy using enriched 
isotopes like potassium-40 and beryllium-10 ; use for 
pile and cyclotron bombardments to produce radio- 
isotopes of high purity and high specific activity, and 
to produce certain isotopes otherwise unavailable at 
a reasonable cost; use as tracers m isotope-dilution 
analysis, a technique which is now being increasingly 
applied in geology, agriculture, metallurgy and 
biology. 

Dr. W. D. Allen (Nuclear Physics Division, Har- 
well) then described the investigations which have 
been carried out with materials supplied by the 
separator group at Harwell. He illustrated his lecture 
by details of a few particular investigations out of 
many which have been carried out during the past 
five years using the six hundred and fifty consign- 
ments which have so far been dispatched by Harwell 
to users in many countries. Dr. Allen first described 
reaction studies with the van de Graaff and Cock- 
croft-Walton machines and then gave a detailed 
review of a variety of ‘studies using neutrons, 
describing, in particular, the current work on fast- 
neutron capture in the Zephyr reactor. This work 
refines the earlier studies by D. J. Hughes of the 
variation of cross-section with atomic weight which 
has some cosmological implicatiens and also throws 
more light on the magic-number nuclei. 

Dr. Allen considered a variety of other topics, 
including -ray studies; (n,p) reactions -usmg 
14-MeV. neutrons; several other reaction studies ; 
and photo-disintegration. In a forecast of future 
work with electromagnetically enriched isotopes he 
said that the work on neutron cross-sections in all 
energy-ranges is only just beginnmg. Studies in 
Coulomb excitation show much promise; the work 
with 1-MeV. high-tension sets in many universities 
will continue and will gradually extend to the masses 
in the range oxygen-16 to calcium-40. He also 
mentioned tritium and helium-3 reactions and the 
very interestmg subject of double 8-decay. 
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| Dr. J. C. Kluyve> (University. of Utrecht) then 
described the investizations he has been making on 
(p,y) reactions using enriched isotopic targets of 
magnesium and silicon. It is imperative: to use 
enriched targets for this study. in order to assign 
correctly each protcn-capture resonance. With a 
non-separated target. this assignment is very difficult 
as aluminium-25 and_-26 have nearly equal half-lives, 
and the long-lived aluminium-26 may easily be con- 
fused with the ‘steéble aluminium-27 as product 
nucleus. As natural magnesium contains 79, 10 and 
ll per cent of the isotopes of weight 24, 25 and 26, 
respectively, isotopic targets of magnesium-25 and 
-26 are nearly tenfold enriched, and a corresponding 
gain in the y-ray-yiekl is obtained. Also, the analysis 
of the weak **Mg (p,y) resonances is greatly facili- 
tated by the reduction in the intensities of the forty- 
times stronger **Mg (p,y) resonances in their neigh- 
bourhood. From this work the energy-levol schemes 
of alummium-2€ have been worked out. The use of 
isotopic targets of cther elements in (0) reactions 


. will have similar acvantages. 


Dr. H. G. Kuhn (University of Oxford) then gave 
a polished account of applications in spectroscopy 
and in solid physics. He said that the differences in 
the masses of isotopes give rise to vibrational and 
rotational isotope effects in molecular spectra. Their 
study, either by optical or microwave methods, can 
be an important aid in the analysis of spectra. In 
atomic spectra the mass effect is predominant in the 
lighter elements, and its study is necessary for 
isolating the more important ‘volume effects’. 

A’ great variety o? interesting spectroscopic effects 
are caused by differences, between the different 
isotopes, of their vahies of nuclear spin (I), magnetic 
moment (p), electro quadrupole moment (Q) and 
distribution of charge inside the nucleus. Investi- 
gations of these effects are often very difficult, and 
sometimes impossib:e, unless highly enriched isotope 
samples are available. Light sources containing 
certain pure or higHly enriched isotopes can produce 
very highly monochromatic light. This property 
makes them suitable for use as wave-length standards, 
for interferometric measurements of gauges of great 
length and for purposes of adjustment of interfero- 
meters of long path. 

Most properties >f solids depend on the atomic 
masses, and thə study of isotope effects can be a 
powerful means of testing the validity of theories. 
Such effects are usually small and difficult to measure, 
but some variable results on the transition points of 
supraconductivity and on the rate of chango of 
electrical resistance of metals with temperature have 
already been obtaired. Apart from their bearing on 
the theories of conduetion and supraconductivity, 
results of this kind are likely to contribute generally 
to the knowledge af the structure of solids. 


Isotopic Abundance Analysis 


The session on isotopic abundance analysis, with 
Prof. J. H. E. Mastauch (Max-Planck Institut für 
Chemie, Mainz) in the chair, was one of the most 
vigorous of the conference. It opened with an 
account by Di. Keim of work at Oak Ridge, where 
the mass-spectromstry section is concerned with 
analysis of samples from the separator group and 
also with a variesy of research problems in col- 
laboration with many institutions. During the 
past few years the tendency has been to move to 
‘techniques for the less-volatile elements requiring 
high ‘source-tempezatures, and so special furnace 
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and thermal ionization methods have been especi- 
ally developed. Techniques of small-sample loading 
employing micro-pipettes and a microscope were 
described, and the advantages and problems of 
working with extremely small samples of a few 
micrograms were discussed. Details were given of a 
range of instruments developed in the group, in- 
cluding one made by the General Electric Corpora- 
tion. Mr. G. H. Palmer then described the work at 
Harwell in this field. He said that, as in Oak Ridge, 
the emphasis has been on handling solid samples 


rather than gases, and described the precautions ` 


necessary for this kind of work. In particular, he 
discussed the difficulties of quickly comparing samples 
and obtaining 10n beams of constant mtefsity. He 
then deseribed a new mass spectrometer which has 
been developed at Harwell, in association with 
Metropolitan-Vickers Co., Ltd., especially for solid 
analysis and which incorporates both furnace and 
triple-filament assembly types of sources together 
with & variety of detection devices. In a selective 
review of Harwell] work, he described results obtained 
with hthium, lead and uranium. Mr. Palmer then 
went on to read a paper by Prof. G. D. L. Schreiner 
and Dr. R. T. Jamieson (Johannesburg) on age 
determination by isotopic-dilution techniques. This 
was & valuable and detailed discussion of the 
theoretical basis and the errors in the technique, 
with particular emphasis on the rubidium-strontium 
method. 

_ Among the papers at this session was a notable 
contribution by Dr. H. Hinterberger (Mainz). He 
first dealt with the principles and mass-spectrometric 
techniques used in 1sotopie-dilution methods, and 
then went on to survey work in this field. After a 
discussion of the potassium-argon method used in 
the determination of the.age of the Earth, he 
described his own recent contribution with the newly 
developed rhenium-osmium method. This very 
interesting work is probably a unique example of the 
success of mass spectrometry over the counting 
methods. 

The last paper of the session, by Dr. A. H. Gillieson 
(Chemistry Division, Harwell), discussed methods 
other than mass spectrometry by which measure- 
ments may be made of isotopic abundance. The 
methods dealt with can be briefly listed as: neutron 
source methods (neutron absorption, radioactivation) ; 
optical methods (emission spectroscopy, absorption 
spectroscopy, refractive index); and mass methods 
(density). , Evidently there are several alternatives 
to mass spectrometry which should be considered in 
practical problems. 


Ll 


Design of Electromagnetic Separators 


This session, with Prof. Kistemaker in the chair, 
brought excellent papers from three leading workers 
in the field, the first being Dr. Normand, who gave a 
detailed and beautifully illustrated review of the Oak 
Ridge plant with technical details of the installation. 
The present equipment includes two small and two 
large calutrons which are operated for seven days & 
week on three shifts, and it is being planned to 
extend the facilities by adding two more large 
ealutrons shortly. 

Dr. Dawton then discussed the design considera- 
tions which led to the construction of the new high- 
resolution separator at Harwell. This machine, which 
is intended for enrichment of the isotopes of the 
transuranio elements and of fission products where 
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high activities may be encountered, is a 4-ft. radius, 
90° separator of the Nier type and is as fully auto- 
matic as possible. A detailed description was 
given of the remote-handling device for removal of 
the collectors containing the enriched product with- 
out exposure to air. Recent experimental results on 
the properties of plutonium of particular importance 
to its electromagnetic separation were also described. 

Dr. Koch gave a masterly review of the Scandin- 
avian separators in which, speaking for the groups in 
the three Swedish laboratories as well as for his own 
laboratory at Copenhagen, he described -all four 
instruments. These separators have much in common, 
and a best basic design for use in nuclear studies has 
clearly been developed by these workers during the 
past fifteen years. * The appheation to research on 
short-lived isotopes by integrating the separator with 
other tools such as the cyclotron and fray spectro- 
meter to make a unified assembly which can attack 
most powerfully nuclear problems of all types was 
demonstrated. Dr. Koch concluded by making a 
plea for the preparation of the widest variety of 
stable and radioactive isotopes in the state of highest 
purity. "os í 

Two papers were presented to the conference at the 
last moment, and these fitted best with the session 
on design. The first was a theoretical paper by Dr. 
H. Bruck (Saclay), who showed that, for a magnetic 
separator of the usual sector type, the use of the 
alternating gradient prineiple in magnet design 
instead of the usual arrangement of a uniform mag- 
netic field so far employed gives greater dispersion. 
In effect, one can have higher dispersion for the same 
radius, or the same dispersion for a smaller radius. 
The last paper-was a possibly prophetic contribution 
beautifully presented by Dr. O. Osberghaus on the 
use of alternating-gradient electrical focusing for 
mass separation. In this system, using an arrange- 
ment very similar to that used on high-energy 
machines for beam ducting, a direct-current and 
radio-frequency voltage are applied to alternate 
plates. An experimental unit using this system has 
been successfully run at Bonn, and a larger one is 
now being constructed. This device is limited to 
small ion beams because of the lack of space-charge 
stabilization, but dit seems that the principle may be 
useful for beams of up to 100 pamp. Dr. Osberghaus, 
who is working with Prof. W. Paul at Bonn, envisages 
two systems, one in which a selected mass 1s passed 
alone and the other in which a selected mass can be 
rejected. 


E 


Separation of Active Material 


The last session, under the chairmanship of Dr. 
Bernas, consisted of two papers, though the earlier 
paper by Dr. Koch'had, in fact, largely dealt with 
the same subject. Dr. G. Andersson reviewed nuclear 
studies in Scandmavia carried out with ‘%lectro- 
magnetically enriched radioisotopes. He described 
first the use of the separator for the preparation of 
samples of known masses for beta-ray spectroscopy 
and, in particular, for work on the rare-gas isotopes 
which are studied after trapping in foils. Extensive 
work on the radioactive nuclides of krypton and 
xenon, has been done at Stockholm by this technique. 

Dr. Bernas then dealt with his work at Saclay, 
where he has constructed a medium-sized separator 
particularly suitable for the elements of light and 
medium mass. This instrument can separate tens of 
milligrams of a given element in.a day, while being 
sufficiently flexible to separate in rapid succession 
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the radioactive isotopes of widely differing elements. 
Actual experience with this instrument has shown 
that both modes of operation are possible and suc- 
cessful; they provide alternative experimental 
approaches to the particular problems, and Dr. 
Bernas discussed their relative merits. He also 
described m some detail the work on technetium, 
which is prepared by cyclotron irradiation of a 
molybdenum target and then mass-separated, An 
interesting example of the application of the separator 
to slpha-particle spectroscopy was also described. 


A lively discussion followed every paper, and it 
was felt that the conference had had some important 
results in directing attention to a great variety of 
applications of mass spectroscopy, and in describing 
many applications of electromagnetically enriched 
isotopes. Hitherto, the more spectacular application 
of radioisotopes and the relative ease of their tech- 
niques of use has overshadowed the uses of stable 
isotopes. It was felt that the present conference 


i MANAGEMENT AND 


N attendance of nine hundred members at the 
annual conference of the Institute of Per- 
sonnel Management at Harrogate during October 7-9 
is an indication of the growing importance attached 
to the personnel function of management m British 
industry. Those attending came from very large and 
small manufacturing firms, departmental stores, 
nationalized industries, public corporations, msurance 
and other commercial concerns, educational mstitu- 
tions and the Armed Forces. A number came from 
overseas. At'the plenary sessions speeches of a high 
order were given, and at the various sectional 
meetings the investigations now being made into the 
behaviour of people in industry by a number of 
research organizations were discussed. 

Sir John Hunt, leader of the British Mount Everest 
Expedition in 1953, opened the conference with a 
challenging paper on the needs of youth in a Welfare 
State. There are, he said, many signs that the spirit 
of young people is either flagging or misdirected ; 
there is too much apathy and hooliganism abroad. 
A great deal of fine work is still being done to help 
young people find their feet and set them on the road 
to good citizenship, and yet it would be foolish to be 
complacent and suppose that more could not and 
should not be done. Something is lacking in the 
opportunities offered, in the guidance given: What 
is this lack ? First, the, incentive to achievement is 
generally inadequate. If ıb is accepted that one of 
the needs in every mdividual is a sense of purpose, 
then the opportunity of achievement is an essential 
step in providing that purpose. Secondly, there is a 
great need for leaders, both in numbers and in 
quality. , The paid-official alone will not do, and 
the need is for more volunteers, because they bring 
to, young people a variety of experience of con- 
teniporary life. Ideally, leaders should have graduated 
from a similar background to members of the group 
“—the best leadership is leadership from within the 
group, not from above it. The main source of youth 
leaders should be ex-members of the organizations 
themselves rather than older men implanted from 
outside and from # different environment. 
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would show the rich field of work still waiting to be 
done in the latter field. In summing up, one might 
say that three mam t;pes of activity could be clearly 
recognized at the conference: the work of the two 
groups at Oak Ridge and Harwell in the provision of 
enriched isotopes-for basic research of all kinds; the 
work of several European groups in the application 
of medium-sized motcpe-mass-separators to the direct 


‘study of a great range of nuclear problems; ‘and 


lastly the large numbers of research workers who 
essentially are applying the enriched isotopes pro- 
vided by Oak Ridge and Harwell to a great variety 
of researches. An important result of the conference 
was that the common interests of these groups were 
clearly reeognized ard great stimulus given to their 
work. It is hoped shat on publication of the pro- 
ceedings a much fuller appreciation of this new field 
will be generally gained. The proceedings, including 
lectures, discussion and illustrations, will be pub- 
lished shortly by Butserworths Scientific Publications, 
Ltd., London. M. L. Sumu 


HUMAN RELATIONS 


A scheme should be devised which embodies 
incentives and sets certain targets or standards of 
achievement. How ean such a scheme be made 
attractive and how van it work? Can a scheme of 
wide application be devised which might draw in 
more young people? Sir John suggested that it 
should be planned under, four headings: the develop- 
ment of a hobby—=s technical, scientific or artistic 
skill; the development of physical fitness—this calls 
for moral as well as physical stamina; outings, 
whether on foot or cycle or in a small boat—these 
are of tremendous value to the charactér training of 
young people and can be extended progressively 
until they assume the character of expeditions ; 
and the instilling ofthe spirit of service—this is best 
caught by example, and the example must come from 
the leader. 

Sir John was folowed by Sir Richard Gonos 
general secretary of the National Federation of 
Building Trade Opsratives, who said that, in the 
main, thé weakness of the building industry is on the 
managerial plane. He was particularly concerned 
about the missed opportunities for consultation 
between management and worker. The experience 
the workers possess is the basis of Britain’s pros- 
perity and is unequalled in any board-room in the 
country. Things de not go wrong on the drawing- 
board, he maintained, but when machines are being 
run and built, and he quoted the Comet aircraft as a 
good example of tais. Half the difficulties in his 
industry arise because the employer does not enlist 
the goodwill of his men by telling them all the facts. 
The great problem facing management is how to 
handle men. One of the most vicious thungs they 
can do, when an unofficial strike takes place over 
some petty tyranny, is to say: “You must all go 
back at once. We cannot see you”. This, said Sir 
Richard, puts the trade-union official in a most 
humiliating position—he is humiliated: before nego- 
tiations ‘have even begun. 

Some management problems in the British Broad- 
casting Corporatior were discussed by the director- 
general, Sir Ian Jacob. The Corporation employs 
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13,823 men and women, made up of 3,230 monthly 
- paid staff, 3,950 secretarial and clerical staff and 
7 8,643 manual Staff. They belong to some fifty 
nationalities and more than a hundred professions 
which, with the wide geographical spread, create 
peculiar problems. The executive management is 
carried out by a board which consists of the director- 
general and six other directors. The directors of 
Sound Broadcasting, Television and External Ser- 
vices have purely functional duties, that is, they are 
responsible for a field of output and for the staff 
directly concerned with that output. The director 
of administration and the director of technical 
. Services have responsibilities which permeate the 
whole Corporation, though each has a considerable 
direct area, of responsibility in addition. The sixth 
director is the chief staff officer to the ditector- 
general on policy matters. 

The Corporation has no criterion of profit by which 
to test the success of the methods employed by its 
various parts, and ıb must therefore endeavour to 
regulate administration by giving to directorates the 
guidance emanating from specialist departments that 
are centrally established. One of these is the Central 
Establishment Office, which continuously investigates, 
in close co-operation with the heads of the depart- 
ments concerned, staffing, organization and methods. 
Between two and three hundred technical assistants 
" are recruited for the engineering staff each year, 
while for the programme and administrative staff a 
small number of young men and women are recruited 
straight from school or from university, though the 
majority enter at a later stage. The main need with 
regard to staff is for people who have attained a 
certain degree of experience and skill in the world 
and who enter the Corporation in response to public 
advertisement. i 

In such a diverse and dispersed body as the Cor- 
poration, a system is necessary which enables people 
to move easily from one compartment to another, 
- for otherwise ‘promotions would tend to remain 
within departments and a general rigidity would 
ensue. This problem is solved by a promotion system 
affecting the whole organization, a flexible grading 
system, and’ a scheme of bonuses for outstanding 
work and creative skill. Such a large organization 
gives rise to considerable problems of communication, 
but these are minimized by regular meetings up and 
down the chain of command and staff representation. 
Considerable staffing difficulties have been caused 
by the formation of the Independent Television 
Authority, and drastic measures have been used to 
deal with them. With the ending of the Corporation’s 
solitary position in the country, broadcasting, and 
television in particular, are now moving into a new 
phase in Great Britain. 

The development of research into the human 
factor in industry was outlined by Mr. A. B. Waring, 
chairman of Joseph Lucas (Industries), Ltd. This 
had, in 1953, led to the setting up of the Joint Com- 
mittee on Human Relations in Industry, with him- 
self as chairman; to- advise the Department of 
“Scientific and Industrial Research and the Medical 
Research Council on research in this field. The 
majority of the projects it has accepted fall under 
four broad headings: incentive schemes with 
reference to the social factors associated with them ; 
technological change with reference to the human 
implications involved ; 
with reference to staff supervision and functional 
specialists ; promotion and training. There are also 
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special projects such as relations between office staffs 
and factory workers and the effects of -ageing on 
adaptability to work. 

It 18 possible, he said, to approach the subject of 
human relations in industry from a basic theory that 
any community left to its own devices will establish 
for itself in the course of time a modus vivendi which 


will satisfy the majority of its. members so thet the. 


pattern of relationships among them and their 
general contentment will remain more-or-less con- 
stant. But when violent changes are imposed by 
wars, the impact of other civilizations or the up- 
heavals due to the changes that industrialization 
brings about, the pattern of society becomes dis- 
torted and discord ensues. Changes in the pattern 
of work and employment brought about by changes 
in the circumstances of trade and by ever-increasing 
mechanization can result in disturbances ranging 
from suppressed resentment to open resistance. 
Man, being a reasoning animal, 15 prepared to accept 
change when it is properly presented and when he 
is satisfied that he will benefit or that his future 
depends on it. 

The best human řelations will exist in those 
factories in which leadership qualities are high and 
well founded and are regarded as being, no less 
important than technical and administrative ability, 
and where both leaders and led work in circum- 
stances that maintain continuously both their status 
and their morale. Mr. Waring suggešted that before 
any project of` research into human relations in 
industry is undertaken, it should first pass the test 
of whether or not it falls into the category of a deeply 
rooted problem of general significance ; if not, and 
if it can be classified as a problem resulting from 
inadequate local management, it is unlikely to be a 
subject for basic research and may well be dealt 


with through management training and reorgeniza-. 


tion or through investigation by industrial con- 
sultants. But where, in æ branch: of industry, there 
is a general malaise evidenced by labour unrest with 
no apparent sensible justification, or where in specific 
instances the support of workpeople is withheld or 
there is either open or suppressed resistance the 
reasons for which are obscure, research is the obvious 
and perhaps most valuable method of approach. 

Mr. Waring stressed the importance of choosing 
subjécts for research in human relations most care- 
fully ;-otherwise there is the danger of regarding such 
research as & type of industrial patent medicine. It 
is equally important that its practitioners should be 
worthy of their tasks. T. H. HAWKINS 


OBITUARIES 


Sir Malcolm Watson 


Sm Marcom Watson, director during 1933-42. of 
the Ross Institute of Tropical Hygiene (London 
School of Hygiene and Tropical Medicine), died on 
December 28 at the age of eighty-two. 

The successive steps which led to modern con- 
ceptions of the epidemiology of malaria were: (1) 
Manson’s hypothesis that mosquitoes transmit the 
disease ; (2) Ross’s confirmation that mosquitoes do 


transmit, and his own, most important, contribution” 


showing that not all of them do so—not the grey 
mosquito, not the brindled mosquito, only the 
dapple-winged one; (3) Grassi’s entomological 
addition that the mosquitoes which transmit malaria 
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all belong to the genus Anopheles ; 
(4) Stephens and Christophers’, and James’s, funda- 
mental rules: (a) some species only of the genus 
. Anopheles aro of practical importance in malaria 
transmission, and (b) each of them has its own 
proforential breeding places. 

Malaria control, as an. activity directed against 
mosquitoes, ‘had taken no account of these -riles, 
which I have called fundamental because they 
became, in Watson’s hands, the basis of antilatval 
measures. Anti-mosquito work, in the early days, 
consisted of measures directed against the breeding 
places of mosquitoes, irrespective of their genus or 
species. As often as not more larve were killed 
belonging to the genera Culex -or Aedes than to 
Anopheles. The waste of effort was compensated, to 
some extent, by the fact that the earlier successful 
campaigns were directed against urban malaria 
(Ismailia, Havana, Port Swettenham), with the 
advantage of the population to be protected living 
within a comparatively small area. 

That was Watson’s experience in Malaya. He had 
successfully dealt with the malaria epidemic in Port 
Swettenham, the newly opened maritime port of the 
rubber-prowing districts, which threatened to become 
useless because of malaria. Watson saved it from 
bemg closed again; but he was at a loss how to act 
when he was requested to apply his method to the 
rural areas where rubber was grown, and where the 
labourers employed on the estates were seriously 
affected by endemic malaria. It was clearly impossible 
to remove, or to oil, all breeding places of mosquitoes 
in a large rural area, as had been done in a small 
urban area: the expense would have been prohibitive. 

At this juncture Watson remembered the Stephens— 


Christophers-James rules, and the way they had. 


been established. He applied his predecessors’ 
method of research, which has become ,the pattern 


of the so-called malaria survey: the ‘preliminary’ 


stage of every anti-malaria campaign. This survey 
includes two main sections. The first consists of 
three parts: (1) determining the distribution of 
malaria in the district ; (2) collecting adult anopheles 
and identifying them, so as to be able to compile a 
list of the anopheline species of the district, and to 
establish the distribution of each one of these species ; 
(3) comparing the data afforded by (1) and (3), in 
order to find out whether or not a correlation can be 
established between the distribution of malaria and 
of one of the local anopheline species. If such a 
correlation exists, the species involved is suspect of 
bemg the local vector of malaria. The second section 
of the survey consists of two parts: (1) determining 
„the natural rate of infection with malaria parasites 
of each one of the local anopheles, in order to check 
the results obtained in the first section; (2) identi- 
fying the principal breeding places of each anopheline 
species. When the principal local vector has been 
identified in this way, and it has been proved, more- 
over, that this species has more or less specialized 
breeding habits, which induce it to select a certain 
type of breeding place in preference to all others, it 
becomes possible successfully to suppress the breeding 
of. that one species, by dealmg with its preferential 
breeding places, while leaving undisturbed all other 
. collections of water, and the larve of the species 
breeding therein. This method of selective larval 
control, which since then has been called ‘species 
sanitation’, was first elaborated by Watson on the 
rubber estates in the flat swampy land of the coastal 
area of western Malaya, where Anopheles wmbrosus 
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was proved to be the main vector, and next in the 
hilly country, whers Anopheles maculatus takes over 
this function. It proved much less expensive than 
the indiscriminate larval control applied in cities, and 
so it rendered pcssible “rural sanitation in the 
tropics”, the high-y appropriate title selected by 
Watson for his firss book. 
' Watson's method of species sanitation has con- 
ferred untold benefits on many countries to which it 
was applied, notaoly on the former Dutch East 
Indies (now Indonsasia). So it is not inappropriate 
that the-editors cf Nature should have invited a 
Dutchman to ps; posthumous homage, to this 
benefactor of humanity. 
T N. H. SwELLENGREBEL 


Dr. V. E. Nash-Williams 


Dr. V. E: NasE-WiLLriAMS died suddenly at the 
age of fifty-eight on December 15. He had been 
keeper of archeology in the National Museum of 
Wales and lecturer m archeology (more recently 
head of the Department of Archeology) in the 
University College. Cardiff, since 1926. For those 
long years he had held two posts. The second, the 
teaching of archzclogy in the College, had, m recent 
years, expanded from a subsidiary to an honours 
course as a result pf his work. 

Dr. Nash-Williams’s earliest excavations were a 
series made in tke "twenties and "thirties on the 
Roman legionary fortress of Caerleon. Those which 
proved to be his last were on the civil settlement 
which he had long supposed to lie outside the fortress 
walls in an area still, by good fortune, not built 
over; the other legionary fortresses of Britain 
provide no similar opportunity. His suppositions 
were proved to be correct by his excavations of 1954 
and 1955, excavations which he had hoped to con- 
tinue for many years, for the area is a , large one and 
the promises were good. 

He had also conducted important excavations at 
the Roman town of Caerwent and on the Early Iron 
Age hill-forts at Llanmelin and Sudbrook in Mon- 
mouthshire, and on the monastic site and the Roman 
villa at Llantwit Major and the Roman auxiliary 
fort at Neath, in Glamorgan. The results of these 
and other works arə to be found in publications of the 
National Museum cf Wales, or in Archaeologia, Archaeo- 
logia Cambrensis and the Bulletin of Celtic Studies. 

A field survey of the Roman -military sites in 
Wales led in 1954-to his book “The Roman Frontier 
in Wales”, an up-to-date review of the evidence of 
the Roman occupation, and a work now indispensable 
to any serious student of Roman Britain. A com- 
prehensive inventory and survey of the more than 
four hundred early Christian crosses and monuments 
of Wales form the subject of his largest work, '"The 
Early Christian Monuments of Wales”, published in 
1950. It is richly Jlustrated and does for Wales what 
Romilly Allen and Anderson’s book did for ‘Scotland. 


‘This work alone 3 a memorial of his industry and 


scholarship. 

Dr. Nash-Williams believed that if archeology was 
to be a live subject, there must be active excavations 
on one hand, and an the other a continuous exposition 
of the results to tbe public. In this, as in other ways, 
his practice matched his principles. His untiring ` 
work m the field and in writing, teaching and lec- 
turing caused hie subject and his interests to be 
widely known, aml they, and his personal qualities, 
made him greatly esteemed. He possessed humility 


164 


and a charm of manner and was a devout churchman. 


In each of the World Wars he served in the Army, ' 


in the first in the infantry and in the second in the 
R.A.S.C., from, which he was seconded to the His- 
torical Section (Military) War Cabinet Offices, for 
preparatory work on the official history of the War. 

The archeological world has lost a mature and 
industrious scholar and we m the National Museum 
of Wales mourn the loss of a distinguished colleague 
and a friend. The deepest sympathy is extended to 
his widow, his sons and his mother. . 

D. Di»wxw Jonny 


Mr. P. Y. Millns ° 


PETER YORKE MENS, a brilliant research student 
of astronomy in the University of Manchester, lost 
his life on the Aletsch. Glacier near the summit of the 
Jungfrau in the Swiss Alps on December 19. 


|: NEWS an 


Archeology of the Roman Empire at Oxford : 
Prof. |. A. Richmond, F.B.A. 


Nexr October there wil come into existence in 
the University of Oxford a chair in the archeology 
of the Roman Empire, and Prof. I. A. Richmond, 
himself an Oxford graduate, has accepted an invita- 
tion to be its first occupant. Prof. Richmond, who is 
fifty-three, 1s at present professor of Roman-British 
history and archeology at King’s College, Newcastle 
upon Tyne, where he has been for the past twenty 
years. He is a leading euthority on Roman 
Britain, and has excavated in many widely separated ' 
places m England and Scotland. Most recently he 
has been engaged with Dr. J. K. St. Joseph at 
Inchtuthil in*work not yet finished which will give a 
complete picture of an unaltered Flavian legionary 
fortress, the general headquarters of the governor 
Agricola. Prof. Richmond early in his career, in 
1930, produced. the standard work on the City Wall 
of Imperial Rome. His most recent book is the 
masterly history of Roman Britain published last 
year by Penguin Books, Ltd., whieh ends with an 
admirable twelve-page bibliography. Prof. Richmond - 
is & Fellow of the British Academy and an honorary 
graduate of the University of Edmburgh ; 1n May he 
is to receive an honorary degree from the University 
of Leeds. In the University of Durham he has served 
with distinction as dean of the Faculty of Arts and 
as Public Orator. He is widely known as a skilful 
lecturer of exceptional clarity of speech. Joined to 
his patient devotion to study and investigation are a 
warmth of human sympathy and gaiety of heart 
which will endear him, as it has endeared him to his 
many friends at Newcastle and elsewhere, to the 
society of All Souls College, Oxford, of which he will 
be & Fellow when he takes up his new professorship 
next autumn, 


Nicholas Kulchitsky (1856—1925) 


Te eminent histologist, Nicholas Kulchitsky, was 
born at Kronstadt a hundred years ago, on January 
30, and it is almost exactly thirty-one years since he 
met with the -accident in London that led to his 
death at the age of sixty-nine.  Kulchitsky was 
appointed to the chair of histology at Kharkov in 
1893, retiring from it m 1910 in order that the 
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Peter Millns, who was twenty-two years of age, 
graduated in physics in the University of Manchester 
with first-class honours in June 1954. He then joined 
the Department of Astronomy of the University to - 
do research in nebular photography with high-speed 
Schmidt cameras in monochromatic light. With the 
help of Dr. A. Burawoy, of the College of Technology, 
Manchester, Millns developed in a short time an 
important application of dye filters for astronomical 
photography, and his first contribution to this subject 
was presented at the Manchester symposium on 
astronomical optics held last April. Quest for trans- 
parent skies led him repeatedly to Europe's highest 
observatory at Sphinx, Jungfraujoch (3,576 m.), and 
there he met his untimely end in a mountaineering 
accident during leisure-time. The accident has 
deprived science and the University of Manchester 
of a brilliant young scientist and a well-liked colleague. 

ZDENEK KOPAL 
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younger members of his staff might have better 
opportunities for promotion. He held a number of 
appointments in Russia before the revolution of 
1917, finally becoming Minister of Education. There 
followed. a period of considerable hardship until he 
arrived in England in 1921. He joined the staff of 
the Anatomy Department at University College, 
London, on the mvitation of Sir Grafton Elhot Smith, 
continuing to teach and to follow his research work 
until his death in 1925. Kulchitsky’s scientific work 
extended over a wide field of histological investi- 


gation, ranging from studies on the intestinal 


epithelium to the cómparative anatomy of nerve- 
endings in muscle. He will always be rémembered 
for his discovery of the ‘cells of the intestine that at 
one time carried his name. Nowadays these cells are 
known as argentaffin or enterochromaffin cells, and 
their function is still not.clear. They have been 
thought to be neurosecretory or concerned with the 
absorption of vitamin B; but many workers con- 
sider that Kulchitsky’s own suggestion that they 
produce secretin may well be correct. He was an 
admirable technician, and his name is continually 
recalled to neurologists by his modification of the 
Weigert method that made possible the better 
staining of myelmated nerve fibres. 


Benjamin Franklin in Britain 


BxNJAMIN FRANELIN made his first visit to London 
in 1724, when still an unknown lad. His second 
visit, lasting from 1757 until 1762, was made as a 
delegate of the General Assembly of Philadelphia, 
and during these five years he was in close touch 
with the Royal Society, of which he had been elected 
Fellow in 1756, and the newly founded Society of 
Arts (see also Nature of January 14, p. 60). When 
Prof. E. N. da C. Andrade delivered tbe Trueman 
Wood Memorial Lecturé: to. . the latter Society 
on January 18, he todk-.as. . his subject “Ben- 
jamin Franklin in Londor".: After giving a brief 
account of Franklin’s early life, and his electrical 
experiments, Prof. Andrade turned to his visits to 
England, and described his close association with 
scientific circles in London during his second and 
third visits to England. The latter extended from 
1764 until 1775. Over nearly two decades, Franklin 
was closely associated with the administration of 
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both the Society of Arts and the Royal Society, 
attending many committee meetings of the former 
and serving four times on the Council of the latter. 
A Franklin Commemorative Medal was presented 
to the Royal Society of Arts during the meeting. 
Franklin was & member of many other scientific 
societies, cluding the Royal Society of Edinburgh. 
At a meeting held in the rooms of this Society on 
January 16, lectures were given by Prof. A. D. 
Ritchie, professor of philosophy in the University of 
Edinburgh, and Dr. W. P. D. Wightman, reader in 
the history and philosophy of science in the University 


of Aberdeen, on ‘“‘Franklin’s Political Career and. 


Philosophical Outlook" and “Franklin as a Natural 
Phiosopher",- respectively. Both lecturers com- 
mented on Franklin's wide interests and great gifts. 
When he visited Edinburgh in 1759, he was made a 
burgess by the Town Council, and became & member 
of the Philosophical Society, the forerunner of the 
Royal Society of Edinburgh itself. The latter Society 
elected him as one of its first honorary fellows. The 
meeting opened with the presentation by Mr. E. D. 
Kuppinger, American Consul-General in Edinburgh, 
of a Franklin Commemorative Medal to the Society. 


Geological Society of London: Awards for 1956 


THe Geological Society of London has made the 
following awards for 1956: Wollaston Medal, to 
Prof. Arthur Holmes, professor of geology in the 
University of Edinburgh, for his world-wide interests 
in petrology and petrogenesis &nd'the application of 
radioactivity to the problem of geological time; 
Murchison Medal, to Dr. F. M. Trotter, assistant 
director of H.M. Geological Survey, for his studies of 
the structure and stratigraphy of the Carboniferous 
rocks of England and Wales, especially in relation to 
coal and mon; Lyell Medal, to Dr. L. R. Cox, of the, 
British Museum (Natural History), for his paleonto- 
logical researches, especially on the Mesozoic and 
Tertiary molluses; Wollaston Fund, to W. B. 
Harland, of the University. of Cambridge, for his 
researches on the structure and stratigraphy of 
Spitsbergen ; Murchison Fund, to Dr. W. W. Black, 
of the University of Cambridge, for his research work 
on‘the sedimentation and contemporaneous structures 
of the Carboniferous Limestone; Lyell Fund, a moiety 
to Dr. W. S. Pitcher, of King's College, London, for 
his researches on the igneous and metamorphic rocks 
of Donegal and on the Tertiary and Pleistocene 
deposits of south-east England, and another moiety 
to H. R. Tainsh, chief geologist of the Burmah Oil 
Company, for his researches on the geology and oil 
resources of Burma. ` 


Two New Research Reactors at Harwell 


Tur United Kingdom Atomic Energy Authority 
has announced that two new reactors (or atomic 
piles) are now operating at Harwell—ZEUS (zero- 
energy uranium system) and ZETR (zero-energy 
thermal reactor)—both „of which are for research 
purposes only and“ run.zat very low power-levels. 
“ZEUS has a cylindrical, core, roughly 20 in. in 
diameter and 20 int long; which is made of uranium 
very highly enrichéd: the rare isotope uranium-2365 ; 
the enriching was carried out at the Atomic Energy 
Authority’s factory at Capenhurst, near Chester. 
The core is surrounded by many tons of uranium in 
which plutonium is formed gradually as the pile runs. 
The very low power-level of 100 W. at which the 
reactor is operated is such that no cooling is required, 
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although the rate of the nuclear reaction is adequate 
for making experimental measurements. It has been 
built to check the nuclear calculations on which 
depends the desig- of the fast reactor of about 
60 MW. which is being built at Dounreay in the north 
of Scotland, and in many essentials it is a full-scale 
version of the Dounreay reactor. The other research 
reactor, ZETR, uses a nuclear fuel in solution and is 
intended to provide information about the quantities 
of füel which will b» required for large-scale reactors 
using such solutions. Plutonium has already been 


Studied in this reactor; uranium-236 is being studied x 


now and uranium-233 is to. be studied later this year: 


Natural water is used as a solvent at present; but in 


the summer heavy water is to be used. 


The Derbyshire Earth Tremor of January 10 


An earth tremor, accompanied by a low rumbling 
sound, occurred in Derbyshire -on January 10 and 
was felt in many places in Derbyshire, Leicestershire, 
Rutland and Nottinghamshire. Up to a distance 
of some ten miles from the epicentre, windows and 
crockery rattled, and cases occurred of beds moving 
and pictures falling from walls. At Woodhouse Eaves 
in Leicestershire, the tremor appeared to come from 
the north. The shock was reported from Derby, 
Leicester, Nottmgham, Burton-on-Trent, Ashton-on- 
Trent, Melton Mowbray, Rothley, Coalville, Heanor 
and Castle Donington. It was recorded on the 
Milne-Shaw horizontal seismograph at Bidston 
Observatory, near Liverpool, at 08h. 12m. 14s. a.m.t., 
and on the short-period vertical seismograph (made 
at Kew) at Kew at 08h. 12m. 21s. a.m.t. The shock 
was also recorded at Durham University Observatory 
and at Rathfarnham Castle, Dublin. It was just 
recorded at the Royal Observatory at Edinburgh, 
but not at Aberdeen. From the readings it appears 
that the epicentre was to the south-east of Derby 
(near 52° 50’ N., 1° 25’ W.), and the initial time was 
08h. llm. 51s. G.T. ; the depth of focus was prob- 
ably about 12 or 13 km. There may have been an 
aftershock from the same district a little after 
10 a.m.; but the recording of this is doubtful owing 
to microseisms, and also waves arriving from an 
earthquake in the Pacific. 


The earliest earthquake noted from Debye’ 


occurred in the year 1084, and there were further 
earthquakes in November 1678; October 31, 1734 ; 
July 10, 1738; ard June 26, 1748; but the largest 
shock was on November 18, 1795, about 11.10 p.m. 
On that occasion, chimneys were thrown down at 
Derby, Nottingham and Ashover, and the shock was 
felt as far away as York, Liverpool, Bristol, London 
and Norwich. A chock with its epicentre four miles 
south-east of Derly was felt on November 13, 1872, 
about 4.10 p.m. Earth tremors occurred at Winster in 
Derbyshire in 1952. That of February 22 at 9.20 a.m. 
had intensity VI on the Modified Mercalli Scale. 
More feeble shocks occurred on February "24, March 
17 and two on April 15. The tremors in 1952 were 
probably due to geological fault adjustments alorig 
the branch faults which are a continuation of the 
Crich-OCromford-Eonsall fault belt. A further slight 
tremor occurred at Winster on November 15, 1954. 
The shock rattled doors, windows and crockery, and 
8 crump-like sourd preceded the tremor. 


Royal Society and Nuffield Foundation Common: 
wealth Awards 


AwanRbSs under the Royal Society and Nuffield 
Foundation Commonwealth bursaries scheme have 
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been made as follows: Dr. A. Bose, reader in physics, 
Indian Association for the Cultivation of Science; 
Calcutta, to study the techniques of paramagnetic 
resonance at the Clarendon Laboratory, Oxford 
(January 1956-January 1957); Dr. H. B. S. Cooke, 
senior lecturer in geology, University of the Wit- 
watersrand, to study African fossil mammal col- 
lections in the British Museum and the Powell—Cotton 
Museum with the view of taxonomic determination of 
ungulate cranial and skeletal material in Africa, and 
also to study modern methods of age-determination 
applied to Quaternary deposits and related fossil 
material (January-June); R. G. Cooke, senior lec- 
turer in organic chemistry, University of Melbourne, 
to study~niodern techniques in the isolation of 
natural products and in the determinatiort of mole- 
cular structure at the University of Cambridge 
(February—August) ; G. C. Israel, senior lecturer in 
physical chemistry, University of Hong Kong, to 
enable him to study modern methods of research in 
chemical kinetics and mechanisms at University 
College, London (September 1956-March 1957); 
Prof. L. C. King, professor of geology, University of 
Natal, to carry out field studies in Australia on the 
sequence of cyclic denudational landscapes, on pedi- 
planation and on the relation of soils to landscape 
evolution (January-March); A. D. McKay, Matopos 
Research Station, Southern Rhodesia, to study 
problems and techniques in pasture research and 
ecology in semi-arid areas of Australia with par- 
ticular reference to management and use of natural 
grasslands (for about four months from September) ; 
Dr. K.:G. McNeill, lecturer in natural philosophy, 
University of Glasgow, to work with the research 
group on, the 23-MeV. betatron at Saskatoon (June- 
August); G. B. Masefield, University demonstrator 
in tropical agriculture, Department of Agriculture, 
Oxford, to observe the characteristics of nodules on 
the roots of annual leguminous crops at four widely 
dispersed centres in the typical wet-tropical environ- 
ment of Malaya (June-September); S. Smith-White, 
senior lecturer in botany, University of Sydney, to 
discuss at Oxford, the John Innes Horticultural 
Institution and elsewhere his researches into cyto- 
logical conditions in the Australien flora and other 
matters (for about.twelve months from January) ; 
Dr. A. M. Stephen, lecturer in organic chemistry, 
University of Cape Town, to work at Edinburgh, in a 
study of carbohydrates, with emphasis on poly- 
saccharide structure determination, and also of 
biochemical aspecis of carbohydrate metabolism 
(January 1956-January 1957); M. W. Tracey, 
Rothamsted Experimental Station, to study the 
methods in use and being developed at Melbourne 
for the study of cellulase and the mierobial degrada- 
tion of keratin (January—December). 


Manchester-Literary and Philosophical Society 


Tue Council of the Manchester Literary and 
Philosophical Society proposes to publish a history 
of the Society from its foundation in 1781. Unfor- 
tunately, the Society’s home was destroyed by enemy 
action in December 1940, and there perished with it 
not only the Society’s Library but also all its Minute 
Books and other records. The Council wishes, there- 
fore; to enlist the help of any former members or 
other persons who possess or know -of any material 
which throws light, however dim, upon the history 
and development of the Society at any period. It 
would be grateful for any bibliographical references 
to allusions to the Society, however obvious they 
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may seem to be.. Any original material forwarded 
would be copied and returned with the minimum of 
delay. It is proposed to issue the history at the time 
of opening the Society’s new building, the construc- 
tion of which will shortly begin. Communications 
should be sent to Dr. W. H. Brindley (honorary 
librarian) or. F. Willett (honorary editorial secretary) 
at the Society’s present address, Portico Library, 
57 Mosley Street, Manchester 2. : 


Agricola’s Position in Science ~ . 

Presipent HERBERT C. Hoover had an extra- 
ordinary career as a mining engineer in Asia, Europe, 
Africa and America before he became the thirty-first 
president of the United States in 1929. In 1912 he 
and the late Mrs. Hoover published their translation ~ 
from the Latin of Agricola’s classic work, “De Re 
Metallica”. The introduction to their work has been 
reprinted in a recent issue of the Scientific Monthly 
(81, No. 5; November 1955). Mr. and Mrs. Hoover 
suggest that, in his departure from the peripatetic 
school of the Greeks by making use of observed facts, 
Georgius Agricola must rank as one of the truly 
great pioneers of science. 


Electric Fencing against Game 


EXPERIMENTS in Africa to keep wild animals inside 
reserves or away from areas required by man are 
deseribed in Oryx (3, No. 3; November 1955). In 
the firsb experiment one strand of steel wire was 
mounted at a height of 15 in. around the.outside of 
a plot roughly a hundred acres in area. The power 
unit for the fence was an ordinary electric fencer of 
the type used by farmers for fencing cattle and was 


run from a six-volt car battery. This was effective 


against bush-pig and bush-buck and against baboons 
when erected in the manner described above. It was 
not effective against monkeys. In a second experi- 
ment a strand of steel wire was erected 40 in. high 
and was intended to be a barrier to the movement 
of large animals along the west side of Lake Manyara. 
Unfortunately, the results of the experiment were 
masked by conditions which could not be controlled 
but were still encouraging enough to indicate that 
electric fencing is a possible method of restricting the 
movement of game. 


Geological and Geomorphological Research in the 
South-West of England í 


A CONFERENCE of geologists and geomorphologists 
was held in the University of Exeter during January 
5-7, with the object of encouraging the development 
of research in the South-West of England by pro- 
moting contact between those engaged in it. There 
are about seventy geologists and geomorphologists 
directly or indirectly doing research on problems of 
the area, and, of these. fifty-two were present, 
including fourteen postgraduate students at univer- 
sities; nine of those attending were geomorpho- 
logists and geographers rather than geologists. The 
formal sessions were not intended for the announce- 
ment of work done but for the discussion of matters 
of general interest. The chief topics discussed were : 
the paleontology of the Devonian, the stratigraphy 
of the Culm, the pegmatites, the folding and faulting, 
the Lizard and Start boundaries, and - high-level 
surfaces on Exmoor and Dartmoor. It was agreed 
by all that the conference had been highly successful, 
and -it is hoped to arrange a further conference next 
year. i 
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Bradford Symposium' and Exhibition on Radio- 

chemistry = > 

Tarn Bradford Chemical Society, in conjunction 
with the Department of Chemistry and Dyeing of 
the Technical College, Bradford, and the Yorkshire 
Council for Further Education, is arranging & sym- 
posium on radiochemistry and an exhibition of 
radiochemical and chemical apparatus, to be held in 
‘the Technical College, Bradford, during February 
17-18. , The symposium will take the form of a short 
course on the subject, and four lectures will be given, 
as follows: basic principles of radiochemistry (Dr. 
G. B. Cook), measurement of beta- and gamma- 


radiation .(Dr. D. Taylor), estimation of isotope’ 


concentrations (A. A. Smales) and applications to 
chemical problems (Dr. D. R. Stranks). The sym- 
posium and exhibition will be open, without charge, 
but to help in the arrangement of accommodation 
for lectures and demonstrations, intending visitors 
are requested to inform Dr. W. R. Moore, of the 
Department of Chemistry and Dyeing, Technical 
College, Bradford, to whom all inquirjes should be 
addressed. 


. The Night Sky in February 

NEw moon occurs on Feb. lld; 21h. 38m., v.T., 
and full moon on Feb. 26d. 01h. 41m. The following 
conjunctions with the Moon take place: Feb. 5d. 
05h., Saturn 3° N.; Feb. 6d. 07h., Mars 0-2? N.; 
Feb. 9d. 22h., Mercury 1? S. ; Feb. 15d. 11h., Venus 
6° S.; Feb. 25d. 11h., Jupiter 6° N. Mercury rises 
about 7h. at the beginning of the month and is then 
too close to the Sun for observation, but at the 
middle and end'of the month it rises at 6h. 10m., in 
the former case more than an hour before sunrise 
and may be visible for a short period though it lies 
rather low for good observation m tho British Isles. 
Venus sets at 20h. 10m., 20h. 45m. and 21h. 30m. at 
the beginning, ‘middle and end of the month, 
respectively ; its stellar magnitude varies between 
—3-5 and —3-6 and the visible portion of its illum- 
inated disk between 0-793 and 0-705 during. the 
month, its distance from the Earth during this period 
varying from 113 to 96 million miles. Mars rises 
shortly before 4h. during February. Its eastward 
motion through Ophiuchus into Sagittarius and its 
position a little south of uw Sagittarii at the end of 
the month is easily observed, though it lies- rather 
far south for good observation during this time ; its 
stellar magnitude varies from 1:5 to 1-2, due to its 
distance from the Earth decreasing from 170 to 147 
million miles during February. Jupiter rises early in 
the evening and is visible throughout the night, 
setting at 8h. 30m., 7h. 30m. and 6h. 30m. on 
February 1, 15 and 29, respectively, and is @ con- 
spicuous object (stellar magnitude —2-1) im the 
constellation Leo, in which it has a westward motion. 
Saturn rises at 2h. 55m., 2h. 05m. and lh. 15m. at 
the beginning, middle and end of the month, 
respectively, and lies a little north of B and y Scorpii, 
but is too low for good observation in the British 
Isles. Occultations of‘stars brighter than magnitude 
6 are as follows, observations being made at Green- 
wich: Feb. ld. 01hz'32-0m., q Vir. (R); Feb. 14d. 
18h. 25:5m., 19 Psc. (D); Feb. 19d: 20h. 10-9m., 
51 Tau. (D); Feb. 19d. 20h. 55-7m., 56 Tau. (D); 
Feb. 20d. 00h. 34-4m., 247B Tau. (D); Feb. 20d. 
19h. 42:7m., n Tau. (D); Feb. 20d. 23h. 47-6m., 
o Tau. (D); Feb. 23d. 22h. 25-6m., 29 Cne. (D); 
Feb. 24d. 23h. 57-7m., « Leo m (D). E and D refer 

to reappearance and disappearance, respectively. 
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Afinouncements : 


Tux first award cf the William Froude Medal of 
the Institution of Naval Architects has been made to 
Sir Thomas Havelock, lately professor of mathe- 
matics in the University of Durham (King's College, 
Newcastle upon Tyne). The William Froude Memorial 
Fund was launchec by the Institution in 1952” to 
enable a plaque to be placed on the site of the origmal 
experimental tank at Torquay and to * publish 
Froude’s technical papers. These have been done,, 
and from the sma balance still remaining in the 

_ Fund the Institution will offer this gold medal from 
time to time far`“some outstanding contribution to 
naval architecture and shipbuilding”... . 


Tum Zoological Society. of India has awarded the 
Sir Dorab Tata Gold Medal to Dr. M. L. Roonwal, 
forest entomologist in the Forest Research Institute, 
Dehra, Dun, for hic contributions to zoology during 
1952-54. Dr. M. L. Roónwal's work has been con- ` 
cerned with termitas.and Teredinid boring bivalves 
in relation to forestry, and also with phase-trans- 
formation and population dynamics of the desert 
locust. T ax 


Pror. P. W. Ricuarns, professor of botany in the 
University College of North Wales, Bangor, and Mr. 
H. Wardale, & Nerthumberland hill farmer, have 
been appointed to the National Parks Commissiori. 
Brigadier P. B. E. Acland, Dr. Nancy G. Davies and 
Mr. W. B. Yapp heve been re-appointed members of 
the Commission. rof. R. C. McLean has resigned. 


+ Pror. E. G. Werre, professor of veterinary pre- 
ventative medicine in the: University of Laverpool, 
has been appointed a member of the Agricultural 
Improvement Council for England and “Wales* fo 
fill the vacancy created by the death of Prof. F. 
Blakemore. 


Dr. Jesse E. H>sson, director since March 1948 
of the Stanford Research Institute, Menlo Park, 
California, is resigning because of ill health. Dr. 
Hobson, who is an electrical engineer, was director of 
the Armour Research Foundation for four years prior 
to his appointment to the Stanford Research 
Institute. At that time the staff of the Institute 
numbered less than fifty and its research budget 
250,000 dollars-a year ; it 1s a tribute to Dr. Hobson’s 
leadership that during the past eight years the 
Institute has grown to a staff of twelve hundred and. 
a budget of 103 million dollars. 


Mr. RaAnPE-H. Arison has retired as head of 
the Platinum Met&ls Section of the Research Labor- 
atory at Bayonne, New Jersey, of the International ` 
Nickel Company. <A graduate of the University of . 
Cambridge, Mr. Atkinson was a lecturer in chemistry 
and metallurgy st Cambridge before joining the 
Mond Nickel Company in 1923 as assistant manager 
of its platinum mezals refinery. He moved to Canada 
early in 1940 and has held a number of appointments 
there and in the United States, mainly with affiliated . 
organizations of tae International Nickel Company. 
His research st Bayonne has been on metallurgical 
and electrochemical problems in connexion with the 
applications of the platinum family of metals, with 
special regard to the soldering and casting’ of 
palladium. 


A MEMORIAL Service for Prof. A. O. Rankine, 
emeritus professor of physics in the Imperial College 
of Science and Tachnology, London, who died on 
January 20, will be held. in the Queen's Chapel of the 
Savoy, London, V/.C.2, on February 2 at noon. 
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FIRST INTERNATIONAL CONGRESS ON DOCUMENTATION OF 


APPLIED CHEMISTRY 


HE First International Congress on Documenta- 
tion of Applied Chemistry was held in London 
at the Institut Francais, South Kensington, during 
November 22-25, and at the final session its claim 


to the title “First? was substantiated when the 


members, by a substantial majority, agreed to 
recommend that the International Union of Pure and 
Applied Chemistry, which sponsored the meeting, 
should sponsor the “Second” in about three years 
time. It was abundantly clear that this Congress 
had not been called any too soon. As the president 
of honour, Lord Cherwell, said, when he spoke at the 
opening session, he was appalled, in general, at the 
rate of change going on in the world and, in par- 
ticular, at the rate at which scientific literature -is 
increasing ; he charged the Congress with the task 
of finding the best ways of putting this mass of . 
information at people’s disposal. 

"Ihe first morning session was devoted to the 


international scene, with Dr. L. H. Lampitt as chair- ` 


man. A general survey was given by Prof. H. R. 
Kruyt, whose broad outlook on international matters 
is so well known; he made a plea, not new but still 
as urgent as ever, for abstracting, which is a service 
to the whole world, to be organized on an inter- 
national footing. Prof. G. A. Boutry then.spoke on 
the Abstracting Board of the International Council 
of Scientific Unions, which has done so much for 
speeding up the publication of abstracts. Its work, 
however, is not well known to chemists as its initial 
efforts have been directed towards physics abstracting, 
but it is now concerning itself with chemical abstracts. 
Prof. Boutry said that authors’ summaries are used 
in the ease of about a third of the. world’s physics 
papers; this led to considerable- argument as to the 
value of authors’ abstracts and to a general discussion 
on the various purposes for which abstracts were 
required, the abstracting of ‘letters to the editor’, of 
patents and of ‘semi’-publications (brochures, tech- 
nical advertisements, eto.). 

When Dr. Lampitt introduced Dr. N. Grell, who 
read a communication from M. R. Grégoire, of the 
Organization for European Economie Co-operation, 
he said that relatively few people know what the 
European. Productivity Agency is or what it does. 
Dr. Grell gave an interesting survey of the work of 
the Agency, the aim of which is to improve the 
standard of living through increased productivity, 
and of its publications, notably -its ‘Technical 
Digests”. To. M. Jean Gérard’s criticism that this 
information is nob of the kind required by research 
workers, Dr. Grell emphasized that their readers 
range from scientists to factory workers. Prof. P. 
Auger, of the United Nations Educational, Scientific 
and Cultural Organization (Unesco), then gave a 
résumé of the scientific programme of his Organiza- 
tion, Dr. Lampitt emphasizing how difficult ıt had 
been to “get the ‘S’ put into UNESCO". The meen- 
tives for peace, said Prof. Auger, are one language 
and one fight: science is always a universal language ; 
and the common fight is that against the adverse 
forces. of Nature. Unesco’s aim, he said, is to 
strengthen the links between the world’s scientists, 
to organize the meeting of scientists and to create 
international bodies. This stimulating paper led to a 
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long discussion on rapprochement with the U.S.S.R., 
which the chairman had to restrain; but, to an 
onslaught on lack of collaboration, led by Dr. D. J. 
Urquhart, Prof. Auger replied laconically, "There is 
hope”, while the spokesman for the Russian delegation 
hinted that co-operation is on the way. 

The afternoon session, under the chairmanship of 
Sir Alfred Egerton, reviewed the national scene, and 
this was a full afternoon’s programme as papers were 
read by the representatives of seven nations. Prof. 
J. Wyart (France) advocated, not without criticism, 
machine-made abstracts to improve further an 
already improving situation in French documentation ; 
Prof. E. Velander (Sweden), reading a paper on behalf 
of Mr. E. Engel, who was ill, reported excellent 
co-operation on documentation between the Scan- 
dinavian countries; and Dr. J. M. Meyer showed 
how a small country like Switzerland has to rely 
on international documentation and how valuable 
Chemical Abstracts and Chemisches Zentralblatt are to 
his country. Dr. M. G. Mellon (Purdue University), 
in his review of the situation in the United States, 
pointed out that he now teaches a course in chemical 
literature for which up to a hundred and fifty students 
enrol and that such courses arè: now held in about 
twenty-five out of several hundred American colleges ; 
one speaker afterwards pressed for students to be 
taught the value of abstracts. Dr. U. V. Panov 
(U.S.S.R.) promised co-operation between Russia and 
the West, the difficulties of .transliteration being 
freely admitted, while Dr. A. Gorter (Holland) 
lamented the limited application of the Dutch 
language in documentation. 

Only Dr. D. J. Urquhart among the national 
speakers stirred“up controversy, when speaking for 
Great Britain- -Claiming that chemistry is in .the 
vanguard of scientific information, he contended that 
the quantity of literature will outgrow our intellectual 
resources and that sooner or later there will be a 
shortage of scientists. The under-developed countries 
will then, contribute more, and he appealed for a 
lingua scientifica 3 jn order to cope with it. 

Prof. Velander was chairman of the first session on 
the second day, when the whole day was given up to 
particular problems. An-excellent stert was made 
with Prof. R. R. Shaw’s vivid description of his 
“Scarecrow Press", strangely enough & serious pub- 
lishing concern aiming at printing scholarly books 
where the required edition is as low as 1,500-300 
copies, or even as low as twenty-five copies, and 
would not therefore be considered by ordinary pub- 
lishing firms. He described how he had aimed at 
cutting costs to the minimum, and he contended that 
for scientific books the authorship, editing, etc., 
should be free and that only the actual production 
of the book should be charged. Instances were given 
where valuable but highly specialized books are at a 
prohibitive price. Dr. E. B. Hughes, deputy chief 
chemist of J. Lyons and Co., speaking on abstracts, 
seid how important it is to get the abstracts to the 
chemist, and he advocated selective abstracts, as the 
average research chemist cannot afford volumes like 
Chemical Abstracts, valuable as they are. He intro- 
duced a wistful note in lamenting the passing of the 
high-quality abstracts of the Chemical Society of 
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thirty-five years ago. Dr. V.-V. Serpinsky, editor of 
the Russtar, Chemistry Abstracts Journal, speaking on 
the same subject, emphasized how young his journal is, 
but he believed that it will ultimately make a useful 
contribution. In the discussion on abstracts that 
followed, doubt was again expressed on the value of 
authors’ abstracts, and the need was stressed for 
experience and specialized training in abstracting : 
Dr. Grell favoured ‘digests’, bigger than abstracts, 
and therefore on a more limited scale. 

Dr. B. Agard-Evans, Ministry of Works librarian, 
discussed special documents, having in mind pam- 
"phlets and the like, the technical content of which is 
often important and yet often lost. His organization, 
he said, in spite of much expense and labour, covers 
only about 25 per cent of such publications from 
abroad. 

At the next session, with Prof. A. Nasini (University 
of Turin) in the chair, Prof. M. Lora-Tamayo (Univer- 
sity of Madrid) described with great effect the problem 
of language, with examples of the technical terms in 
the steel and other industries in English, Spanish 
and other tongues; any language, he said, even if 
safeguarded in its purity, is confronted with invasion 
of foreign technical terms. Dr. J. E. Holmstrom 
(Unesco) talked on multilingual technical diction- 
aries which he held to be indispensable, although he 
warned the Congress that existing ones are deficient 
in many respects and that the creation of new ones 
is difficult. To this end Dr. R. S. Cahn stressed that 
of nineteen thousand papers on chemistry in 1954, 
60 per cent were in English, 13 per cent in German, 

-9 per cent in Russian, 7 per cent in French, and 
smaller proportions in Japanese, Italian, Spanish, 
Portuguese and others. The theme of the paper by 
Dr. E. Pietsch (director of the Gmelin Institute) was 
whether man can produce a store of facts greater 
than the human brain by extrahuman systems; he 
elaborated many of the mechanical methods, elec- 
tronic ‘systems, ~punched-card systems, microfilms 
and so on, and gave examples of ‘the use of Inter- 
national Business Machine cards. .* 

Dr. E. J. Crane (editor of Chemical Abstracts) said, 
on the subject of indexing, that for every thousand 
words of abstracts there now has to be seven hundred 
words of index. He insisted that trained abstractors 
are essential, for though machines are uséful, they 
have to rely on accurate information being fed to 
them. A discussion on subject-indexing followed, 
and Dr. Crane intimated that the new building for 
Chemical Abstracts would have facilities for research 
into methods. The session ended with a paper on 
library and technical information services by Miss 
Elin Tórnudd (Finland), the only woman contributor. 
“The customer is always right," she said, and 
inquiries have shown that 90 per cent of potential 
users of the lists of titles in her information bulletins 
in Finland do in fact use them; 70 per cent are in 
favour of not translating titles, except those in 
Russian. This was confirmed by one speaker on fuel 
abstracts, who said that speed in publication of titles 
is more important than thé actual abstracts. 

Prof. W. A. Noyes (editor of the Journal of the 
American Chemical Society) adroitly controlled from 
the chair a fast-moving session on the third morning 
of the Congress. After Prof. A. Scortecci’s paper on 
the role of governments m organizing documentary 
information services, Prof. Noyes asked whether such 
services should be centralized, but Prof. Scortecci 
contended that separate subjects are so specialized 
that they should be left to the specialists. He agreed, 
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however, that a general classification of information 

is desirable but thas special.fields require special. 
classifications. Dr. R. E. Fairbairn (Imperial-Chemieal: 
Industries, Ltd.), in the-absence of the author, ‘Mr: 
J. D. Rose (of the same firm), read a paper on the role” 
of industry. In a provocative speech he contended" 
that abstracts are too late for current information 

and that inadequate indexing makes search for past 

information unreliakle; in spite of a protest from 

Dr. Crane, he insisted that ‘abstract indexes are any- 
thing up to five years late. A spirited discussion 

followed on what the users of abstracts in industry 

really want, and it was generally agreed thet the 

great need is for current information services. 

A stimalating paper on the role of professional and 
learned societies wes given by Dr. Cahn, editor to 
the Chemical Sociezy, in which he demanded the 
reorganization of pcblishing methods, cuts in costs, 
greater support from industry and a users’ con- 
ference; the financial position of professional 
societies is serious, he said, although there is no 
shortage of manuscripts for publication. The last 
paper of the session was a thoughtful contribution 
by Dr. J. Knox (Department of Scientific and Indus- 
trial Research) pn “How can Further Co-operation 
Take Place ?", to which M. Jean Gérard replied at 
léngth. . z 

The final sesion opened with a paper by Mr. 
director of the Commonwealth 
Bureau of Dairy Science, on the often-forgotten 
subject of chemistry applied to agriculture and -on 
the information services provided by the Common- 
wealth Agricultural Bureaux. He was followed by a 
talk by Mr. N. M. Javaronkov, of the, Russian 
delegation, the theme of which—collaboration—was 
taken up enthusiaszically by the meeting. A small 
voice mentioned, for the only time during the whole 
Congress, the possibility of Esperanto to overcome 
language difficulties. - 

A brilliant summary of the proceedings of the 
Congress was given by Mr. F. P. Dunn, honorary 
publications secretary of the Society of Chemical 
Industry, in which he concluded with a list of the 
suggested resolutions put forward by various dele- 
gates during the s-x sessions. Dr. L. H. Lampitt, 
chairmen of the final session, sought the advice of 
the meeting asto what positive action the Congress 
should take to implement the results of its discussions. 
A vigorous minority wanted to discuss the eight 
individual resoluticns one by one, but the meeting 
decided, by a substantial majority, to put’ up two 
resolutions: first, that the International Union of 
Pure and Applied Chemistry, the sponsoring body, 
should call a second Congress in about three years 
time; and secondly, that Mr. Dunn’s ‘summary of the 
proceedings and tae headings of recommendations 
enumerated by hrm be referred to tbe Organizing 
Committee of the Congress for submission to’ the 
Union. 

There is no doukt that this Congress served a very 
useful and, above ell, a timely purpose. The increase 
in scientific literature, on applied chemistry alone, is 
terrifying and, although at this Congress much time 
was wasted by sore boring repetition and by many 
people grinding their personal axes, the general 
feeling that international co-operation and the 
application of the most modern methods of docu- 
mentation are ths. solutions was echoed by Sir 
William Ogg, the shairman of the Congress Council, 
in his valedictory address. Two points he made were 
that, although Enzlish used to be international and 
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is still nearly the lingua oen TA Scientists must 
learn more languages, not only Russian, and that 
consideration should be given to the fact that, 
whereas in the U.S.S.R. seientifle documentation is à 
State matter, in Great Britain it is dependent on 
industry and the business houses. 

The success of the Congress was borne out by the 
attendance of more than three hundred delegates, 
about one-third of whom were from overseas. ‘There 
was a full programme of excellent Social events. 


SCIENCE MASTERS’ ASSOCIATION 
ANNUAL MEETING IN LONDON 


BOUT a thousand science masters met in London 
at the Royal College of Science, South Kensing- 
ton, for four days in the week between Christmas 
and New Year, the occasion being the annual meeting 
of the Science Masters’ Association. Residential 
accommodation was provided, as usual, at Queen 
Elizabeth College, Campden Hill Road; which also 
entertained visitors in its laboratories on two even- 
ings. Teachers were present from the Netherlands, 
Natal, Pakistan and India, and Unesco sent an 
observer. 

For his presidential address, Sir Edward Salisbury, 
director of the Royal Botanic Gardens, Kew, chose 
the theme “Science and Education”. He began by 
saying that his life had been sperit in the study of 
ecology, from varied approaches, and that this 
might have been no bad preparation for suggesting 
ways in which'the disciplines derived from different 
studies might be integrated. The greatest danger to 
real education, he said, is to mistake the provision 
of information for the impartmg of knowledge ; ib is 
much easier to acquire strands of information than 
to weave them into a harmonious whole. Science 
teaching should therefore stress the structural unity 
of all knowledge. He recalled that the test he applied 
when he taught botany students was to ask whether 
their studies made a walk in the country more 
interesting; uf not, they should try some other 
sübject. He thought that a similar test might well 
be applied to all learnmg: Does it make life richer 
&nd more colourful ? 

A marriage of science and the humanities is essential 
to the suecess of the civilization of the future, and in 
order to achieve this, Sir Edward thought that the 
scientist should write good English and that the 
humanist should take the trouble to understand him. 
He deplored the passing of.the general use of the 
Bible, which had set a standard of English expression, 
not less valuable because often -unconsciously 
acquired. Science, he went on, should set itself not 
only to amass facts but also to create good citizens ; 
but'it should beware of exaggerating the importance 
of what is measurable, since some most significant 
"things are not to be measured. Good science teaching 
should avoid the pitfalls of doctrinaire politics and 
ensure a sense of proportion and a balanced judg- 
x ment, though these are not qualities gaining publicity 
in the more sensational newspapers. Sir Edward also 
said that the need in schools is to stress the fact that 
to live is more than livelihood, and that only by 
habitual zest in one's working: hours can one ensure 
the zestful -enjoyment: of, one’s leisure. “To go 
slow’ in.the: one is the surest way of finding that 

_time hangs heavy in the other’. On the science 
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. teaching i in schools there rests a great responsibilty, 


but there are also the potentialities of a great 
achievement. 

Each morning ‘of the meeting began with two 
simultaneous lectures, those on the first morning 
being by Prof. L. J. Audus (Bedford College, London) 
on the attempts made during the Second. World War 
by biologists in Japanese prisoner-of- war camps to 
stem the onset of deficiency diseases; and by Dr. 
C. C. Butler (Imperial College of Science and Tech- 
nology, London) on the story of cosmic rays. The 
lectures on the second morning were by Prof. R. M. 
Barrer (Department of Physical Chemistry, Imperial 
College, London) on crystals as molecular sieves, and 
by Prof. F. A. Vick (Department of Physics, Univer- 
sity College of North Staffordshire) on electrical 
aspects of contacts between solids. On the last 
morning lectures were given by Prof. R. J. Harrison 
(London Hospital Medical College) on recent research 
on whales and seals, illustrated by a film, and by 
Mr. H. W. Thorp (Department of Chemical Engineer- 
ing, University College, London) on chemical 
engineering, which was also illustrated by films; a 
third lecture, later on the same morning, was by 
Mr. A. B. Soper (Cable and Wireless, Ltd.) on 
Commonwealth telecommunications. ~ 

Some of the most popular functions were the 
demonstrations and discussions. A lecture-demon- 
stration on experiments with radioactive isotopes 
suitable for schools had to be repeated four times, 
the first version being attended by more than two 
hundred, who somehow got into a lecture. theatre ~__ 
built for seventy; it was given by M. C. Nokes 
(Harrow), J. S. Strettan (Raynes Park Grammar ` 
School), T. A. H. Peacocke (St. John’s School; 
Leatherhead), G. E. Perry (Kettering Grammar 
School) and W. G. Rhodes (Firth Park Grammar 
School, Sheffield). Another most popular demon- - 
stration was by K. A. Murch (Chichester High 
School for Boys) on ciné and ciné-micrography in 
the teachmg of natural history. . 

A very valuable and provocative discüssion, under 
the chairmanship of Mr. F. W. Kaye, was that on 
science in secondary modern schools— progress and 
prospects; it was initiated by A. E. J. Trider: 
(Alexandra Secondary Modern School, Bromley), and 
many members took part. The discussion on the 
last morning was.on:first-year failures in the univer- 
sities, and for thissDr. H. F. Boulind (general secretary, 
of the Association).was in the chair. It was mtro- 
duced by Dr. E-fR. Roberts (Department of In- 
organic Chemistry, Imperial College) and by Prof. 
F. A. Vick. Representatives of the various colleges ' 
of the University of London had been invited to be 
present, and several spoke. It was generally agreed 
that the schools need to concentrate on trying to 
make pupus think, rather than on giving instruction 
for examinations, but how this 1s to be done was not 
so apparent. It is hoped that a tape-recording of the 
discussion may later be put into print. The third 
discussion was one by the Science and Religion 
Group of the Association, which was welcomed by 
the Rev. D. W. Cleverley Ford, vicar of Holy Trinity 
Church, Prmce Consort Road, London, S.W.7. Many 
members spoke, and the proceedings ended with a 

gratifying increase in the numbers of the Group. 

Evening functions included a lecture*in the 
Courtauld Hall of Queen Elizabeth College by. Mr. 
T. D. Bourdillon, on “Everest, 1953". Mr. Bour- 
dillon, who was a member of the. successful 1953 
Everest Expedition, showed and explained the oxygen 
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equipment and other gear which he uséd ; his lecture ` 


was illustrated by most beautiful slides. 

As usual, a main feature of the meeting was pro- 
vided by the exhibitions of apparatus and books by 
manufacturers and publishers; these, together with 
the exhibition of teaching apparatus devised by 
members, were bigger than ever before, and strained 
the accommodation of the Royal College of Science 
to the utmost. The Home Office contributed a display 
of apparatus used in Civil Defence work by technical 
reconnaissance officers, and also lent a control seb 
and ‘walkie-talkies’ so that officers of the Association 
could maintain contact with the secretary’s office 
from any part of the College. Some sixteen firms 
were visited by members during the afternoons, as 
also were the High Pressure Laboratories of the 
Chemical Engineering Department at the Imperial 
College. In addition, on each afternoon scientific 
films were shown, some of which were introduced by 
Dr. J. A. Harrison (Educational Foundation for 
Visual Aids). E 

The meeting created a record for attendance, and 
the Association must count itself as singularly for- 
tunate in this year’s president, Sir Edward Salisbury, 
who insisted on sharing in all the activities; his zest 
showed that he was not content with precept in his 
address, but followed it with action during the 
meeting. 


.FARMING HISTORY IN GREAT 
BRITAIN — 


ARMERS, industrialists and scholars from all 
over Great Britain attended a joint meeting of 
the British Agricultural History Society and the 
Association of Agriculture, which was held in the 
University of London on December 3. Sir James 
Scott Watson, president of the History Society, took 
the chair, and three papers were read, one in the 
morning and two in the afternoon. This event, which 
is one of the two annual meetings convened by the 
Agricultural History Society, 1s usually open to non- 
“members on payment of the conference fee. 

The morning paper, read by Dr. H’ Hamshaw 
Thomas; president of the History of Science Society, 
dealt with the life and writings. of Richard Bradley, 
E.R.S., who lived in the early years of the eighteenth 
century. The paper gave much food for thought, for 
Bradley came very close to some of the most modern 
scientific discoveries. By & series of experiments he 
found that variegated leaf colours could be induced in 
healthy plants by grafting scions of discoloured 
plants. The variegation, which is really a virus 
disease, was, he found, transmitted through the 
circulation of the sap. Similarly, he was able to 
produce the breaking of tulip bulbs, which was 
forgotten or neglected until Sir Daniel Hall, all 
unknowingly, so it is thought, repeated Bradley’s 
experimental work on modern lines. Besides his 
achievements in pure science, Bradley was a severely 
practical man. Through correspondents and personal 
observation he collected and recorded & great mass 
of information about the farm practice of his day. 
As Dr. Hamshaw Thomas said, a complete descrip- 
tion of English farming methods of the early 
eighteenth century can be compiled from his work. 
Until the present day, Bradley has been regarded as 
somewhat of a charlatan, but Dr. Hamshaw Thomas’s 
work has done much to retrieve his reputation. 
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After lunch the first paper was by Prof. Cyril 
Tyler, of the University of Reading, who dealt with 


the historical development of feeding standards for ~ 


livestock, a subject shat must be very close to tlie 
hearts of farmers in shese times. Prof. Tyler ranged 
over the ages from elassical times until the present 
day, describing the theories of the ancients and the 
slow progress that was made in gaining real know- 
ledge of the subject until von Thaer’s work in the 
early nineteenth. cortury. It was unfortunate that 
von Thaer chose such a variable as good hay for his 
basic unit, but his work pointed the way. Many 
German and British chemists followed in his steps 
and, with, slowly incteasing knowledge, have to-day 
been able to lay down simple and practical rules for 
the breeder, dairy farmer and meat producer alike. 
It is a fascinating story and demonstrates, if that is 
necessary, that the findings of science are of universal 
application. : 

The third paper was rather more recondite and 
dealt with pollen analysis and its bearing on agri- 
cultural history, bemg given by Mr. J. W. Franks, 
of the Department of Botany, University College, 
Leicester. Mr. Franks demonstrated how what 
happened in distrie;s now covered with peat or fen 
can be discovered by cutting down through the 
layers. The depth cf the layers and other indications 
show how long they have taken to accumulate. In 
these layers of -peas the pollen of the various flora 


that flourished is embedded and preserved, and by 


carefully collecting this pollen, identifying it and 
counting. it, the flora of that particular age can be 
deduced. If man was living in the place when the 
pollen was deposited, his activities in growing cereal 
or other crops, or the effect of grazing ‘animals, will 
be shown by the different pollens recovered. 

All three papers dealt with subjects that were 
well worth while, and the conference was a great 
success. Those interested in this field should write 
to the Honorary Secretary, British Agricultural 
History Society, M=. J. W. Y. Higgs, at the Museum 
of English Rural Life, 7 Shinfield Road, Reading. 


GOVERNMENT -RESPONSIBILITY 
IN INDUSTRIAL RESEARCH 


HE extent ard character of the responsibility 


taken ‘by governments for research varies 
enormously. In the scientifically more advanced 


countries, the government attitude ranges from the ' 


benevolence combmed with restricted actual parti- 
cipation to be found in Germany and the United 
States to the complete control of science exercised 
in the U.S.S.R. ven within the British Common- 


wealth, where ther is a common tradition of govern- , 
ment, the countries have developed different ways of. 


reaching the level of research activity essential in a 
modern State. Some of the differences and the 
reasons for them were brought out in a discussion on 
“Government Resoonsibility in Industrial Research” 


‘held at the Sapiet; for Visiting Scientists on Decem- 


ber 6 under the chairmanship of Sir Henry Tizard. 
The principal speakers were Dr. E. W. R. Steacie, 
president of the National Research Council of Canada, 
and Dr. B. K. Blount; deputy secretary of the 
Department of Scientific and Lidustrial Research, and 
there were contributions from a number of Comrhon- 
wealth countries and the United States. 
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Dr. Steacie said that the structure of research in 
Canada differs markedly from that in Britein or the 
United States. As a pioneer country, the primary 
industries developed first, dnd long before there was 
a National Research Council’ research organizations 
were set up in government « departments.to deal with 
their problems. In the iflitial stages the Canadian 
secondary industries wer mostly branches or sub- 
sidiaries of firms in the United States or in Britain, 
and any research was doné.by the parent company. 
This has resulted in a very minor amount of research 
being done by industry, arid 8 correspondingly greater 
proportion having to be dons by the government for 
industry. 

The National Research. Council, charged mainly 
though not exclusively sith the ‘responsibility for 
industrial research, was set.up in 1916 by the Canadian 
Government at the suggestion of the British Govern- 
ment. At that time thero-wes little secondary indus- 
try in Canada, and most’ of the plants established to 
meet the needs of the First. ‘World Wer disappeared 
at its end. It was not until the Second World War 

. that major development of ‘secondary industry took 
place. In some ways development in Canada has 
paralleled that in the Unitéd States, but “one war 
behind". In the latter; "industrial expansion took 
place in & period when, research by industry was 
developing in the world “generally, but Canadian 
expansion is happening~db.a time when there is 
already a great deal of'reSearch abroad, Canada has 
never gone through.a period when there was a large 
body of research in*industry. While there is now a 
tendency even for subsidiary companies to set up 
research organizations, ther major responsibility for 
keeping Canada abreast of the times through research 
falls on government organizations. 

It is always difficult to get accurate figures for 
research expenditures ; but the amount allocated in 
1954 by the Canadian Government for research in the 
primary and secondary, industries and health was 
about 43,000,000 dollars, excluding military and 
atomic energy research ; ‘this does not include expend- 
itures by either Provincial: authorities or universities. 
No exactly comparable figures are available; but 
roughly the Canadian Government is spending twice 
as much per capita on civil research as the United 
States Government. On thé industrial side, however, 

‘the contribution is extremely small. The figures are 
very unreliable ; but they-do support the thesis that 
what is wanted in Canada is a large increase in 
research in industry rather than by government. 

Dr. Steacie went on to describe the organization of 

* research in Canada and tho ways in which assistance 
is rendered to industry. The Department of Agri- 
eulture operates large research and demonstration 
establishments with an annual expenditure of about 
17,000,000 dollars. The mining industry is served 
by the Department of-Minés and Technical Surveys, 
and the ore-dressing laboratory of this Department is 
particularly noteworthy because the free service which 
it gives in investigating suitable methods of treatment 
for the ores from new mines has done so much to-aid 
the development of Canadián resources. The National 

-Research Council, on its Own initiative, undertakes 
long-term research for secoridary industry and under- 
takes shorter-term research under contract for 
individual firms or groups, The proportion of the 
expense borne by the industry varies with the cireum- 
stances, The research codricils of the Provinces work 
mainly on the shorter-term problems of local industry, 
sometimes on contract, arid in some respects fill the 
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place taken by: the large specializéd consulting firms 
and sponsored reséarch in the United States. Research 
associations, so successful in Britain, are practically 
non-existent in Oanada, partly because of the high 
proportion of subsidiary firms and-partly because of 
the scattered distribution of industry. -Only the 
pulp and paper industry operates its own co-operative 
laboratories. . + 

Canada, like every other country, is faced.with the 
problem of getting technical information into the 
hands of industry. The needs of primary industry 
are looked after “by the appropriate government 
departments. For secondary’ industry, lacking 
research associations as a channel.for disseminating 
information, the Research Council has set up a 
Technical Information Service which works closely 
with the Provincial research councils and-other bodies 
in active measures to bring the benefits of new and 
existing technical,information to industry. ` » 

Dr. Blount contrasted the Canadian and British 
conditions, pointing out that Canada is a country 
with large resources and capable of feeding itself, and 
that industry in Britain is long established compared 
with Canada, with & high proportion of craft industry 
where the best techniques“ have been found by trial 
and error over along period. Even in such industries, 
however, the need for research is growing because of 
changing conditions, particularly with regard to raw 
materials and the need for increased scientific control 
with the gradual disappearance of the traditional 
craftsmen. The small size of most of the firms 
gives the opportunity for real help through research _ 
associations. 

While the figures are not very reliable, the total 
expenditure on research of all kinds in Britain is 
probably about £300,000,000, or about one-fifth of the 
corresponding -figure for the United States. It is 
almost impossible to estimate the government expen- 
diture on research applicable in civil industry, since 
much of this is included in the budgets of the Armed 
Services. It is fairly certain, however, that the 
expenditure by industry is at least equal to 
that by government, in contrast to the Canadian 
situation. 

After Dr. Blount’s talk. there were many contri- 
butions to the discussion, including a.notable one by 
the chairman himsélf ; but in general three topics 
were considetéd; E "rosdarch in India, the difficulty of 
assessing “foscuithi. “efforts and research associations. 
In Indis, asini. :iadi, attention was first given in 
the past to^ thé:primüry industries, namely, agriculture 
and forestry. Now, industrial research is increasing 
in importahce;¢ the expenditure having risen from 
£50,000 in 1940 ‘to about £900,000. : Government 
research will probably always be dominant in India 
because of the creation of. State industries. 

The need for more reliable figures on research 
expenditures was stressed, particularly as a guide for 
the distribution of effort in view of the great cost of 
development and full-scale exploitation as compared 
with research. Several speakers referred to the value 
of studying the man-power rather than expenditure, 
especially in attempting to compare the situations in 
different countries. 

Research associations have been successful in New 
Zealand where there is @ preponderance of+small 
industries; but in Australia they are few in-nümber 
and indifferently successful. Im the United States 

the:place of research associations is taken by the large 
institutions undertaking sponsored research. Several 
speakers told of the interest of large firms, and were 
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0f the opinion that thé smaller fircoseyhith the research 
p , Besociations are particularly designed to help are often 
“poor members". There was generi agreement that 
the best place to do industrial researgh is in industry 
and that, ideally, government and @o-operative efforts 
should cover those fields not adapted to research by 
individual firms. 
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T lated "to the Azmericibi icta db 
ude men, baboons and ratels (honey- 
) to the nests of wild honeybees—supposedly 
ese nests can be broken open. 

WA study of the behaviour is described by ‘Dr. 
Herbert Friedmann, U.S. National Museum curator 
of birds, in.& bulletin issued by the Smithsonian 

. Institution, Washington. Dr. Friedmann has observed 
at least twenty-three instances of the habit- and has 
collected other well-authenticated data from African 
; ansocintes, 
,Dr. Fri Friedmann describes the behaviour as follows : 
19 bird is ready to begin guiding, it either 
person and starts a repetitive series of 
urring notes or it stays where it begins calling 
‘these notes and waits for the human to approach it 
more closely. If the bird comes to the person to 
start leading him, it flies within 15 or 20 feet from 
“him, calling constantly and fanning its tail. If it 
waits for the potential follower to approach it for 
the trip to begin, it usually perches on a fairly con- 
-spicuous branch, churring rapidly, fanning its tail, 
and slightly arching and ruffling its wings so that at 
times its yellow shoulder bands are, visible. 
^ "*As the person comes to within 15 to 50 feet from 
it, the bird flies off with an initial conspicuous down- 
ward. dip, and then goes off to another tree, not 
necessarily in sight of the follower; it is more often 
out of sight than not. It waits there, churring loudly 
until the follower again nears it, when the action is 
repeated. This goes on until the vicinity of the bees’ 
nest is reached: Here the bird s ceases oag 
and perches quietly in a tree 
" - for the follower.to 



















Hineyoornb, when it comes’ d 

, bees’ nest. and begins to feed'o) 
ro n about. The time during whith, tite bird may 
wait quietly may vary from a fewininutes to well 

> over an hour and a half.” 

African natives regard the bird as an almost 
= infallible guide to honey. They try to attract it by 
j grunting like a ratel or chopping on trees to imitate 
"dh sound of opening a nest. Dr. Friedmann suggests 
m e habit is purely on*&n instinctive level and 
: rond associative act. It pln 













'The 
ide does not seem interested. in the s ones 
the grubs e 'Þoes found in the nests. It 







‘ Sollaboentors, Dr. 3 
.out an intensive tady of the mx echanism ó 
digestion. . 2B 
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THE NATIONAL TRUST 
ANNUAL REPORT ` . 


HE sixtieth anaua report of the National Trust, 

"Aoresented to*=he@uriual general meeting in 
Mánchester:ón November 4—the ‘first to be held out 
of London—records that there are now a hundred 
and twenty historic houses in the care of the Trust, 
which owns more thar 220,000 acres and has a 
membership of amore than fifty thousand, compared 
with a membership of seven tHousand in 1945 when. 
the Trust had sixty-three houses and owned 107,000 
acres, and in 1914 a menibérship of 725, 5,500 acres 
and a hahdful df histori¢-+houses. The National Trust | 
Act of 1937 specifically extended the purposes of 
the Trust to include the „preservation of furniture, 
pictures and other works of art, and since that date 
the Trust has become responsible for many important 
collections associated with the country houses under 
its care. Its responsibilit; for works of art is likely 
to increase since the Finance Act of 1953 empowered 
the Treasury te aceept; in payment of death duties, 
chattels associated with historie houses in the owner- 
ship of the Trust. The. annual report gives some 
account of the work of ihé Trust in this pn, and 
at the annual general my : 
surveyor of the Queen's pi 
Courtauld Institute, who for soio years been 
the Trusts honorary: süviser on paintings, also 
described some of the maintenance problems that 
arise. 

The report ampnasizes, that the’ Trust does not 
regard its primary duty, in respect of its farmlands 
and the preservatier of the unspoilt h andscape com- 
mitted to its care, as in any way conflicting with the 
interests of good ferming, and the policy of modern- 
izing the farms cortinues.stéadily. Deeds of dedica- 
tion have now been com d with the Forestry 
Commission im respect o me 4,699 acres of the 
Trust’s 30,000: acres. of weodland, including 1,095 
acres at Clumber, where, with the release by the 
Army of 850 acres. the avhble property is now open 
to the public. Fer the first time since 1947, the 
accounts show a small.s urplus ( (£979) on the main- 
tenance and administration of the Trust’s general 
properties; but, although the income from annual 
subscriptions iacreased by some £5,000, legacies and 
donations are at present,” decreasing annually, and 
a large increase im membership is essential if the 
Trust is to do no more than watch over a fraction of 
the property requring its care. 

The Trust aims at a membership of seventy 
thousand before tae end of* 1956, and, in stressing 
the urgent need fer such an increase, Lord Chorley 
warned the annual general meeting of the great 
danger of complacency.” The danger to the great 





































country houses is moré "Beute than ever, and at .. 
present the Trust can only Accept such houses if ane 


endowment for ali time ig offered with the house. 
Lord Derby, who salso addregsed the meeting, streBsed 
the voluntary standing ofthe Trust and made it 
clear that the Trust depends on private support and 
not on national ecntributions. He said that he was 
impressed by the small.amount of litter left by the 
publie when they visit Knowsley, in contrast with 
the amount left st man 
where admissien is free. 










corporate membership, 
enrol organizations suc 
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SYNTHESIS AND BLEACHING-OF RHODOPSIN 
y Dr. GEORGE WALD and PAUL K. BROWN 





HE purpose of this communication is to demon- 

strate in two exemplary experiments certain 
bagi relationships among the principal components 
of the rhodopsin system. ° 

Rhodopsin is synthesized in solution by incubating 
together in the dark neo-b (7-cis) retinene!, and the 
rod protein, opsin. It ‘bleaches in the light to a 
mixture of all-trans retinene and  opsin?. This 
sequence of reactions is recorded in Fig. 1. 

The synthesis of rhodopsin is shown at the left. 
A solution of cattle opsin in 2 per cent aqueous 
digitonin was used as blank ; the spectrum of opsin, 
or of the opsin moiety.of rhodopsin, is therefore 
excluded from the record. The same concentration 
of opsin was mixed with neo-b retinene in 2 per cent 
digitonin, and the spectrum recorded at once in a 
Cary spectrophotometer (curve 1). Although com- 
pleted within: 20° sec. after mixing, this spectrum 
already displayed a hump at about 500 my owing to 
the formation of a trace of rhodopsin. Spectra were 
recorded periodically thereafter in the dark, at the 
times shown in the legend of the figure. (The light 
involved in the spectrophotometry 
is too weak to, bleach. rhodopsin 
or to retard its synthesis appre- 
ciably.) The- concentration of 
rhodopsin (Amax. 498 mg) rose regu- 


Biological Laboratories, Harvard University. 





By curve 7, the solution had been bleached com- 
pletely, and again contained nothing but retinene and 
opsin. The retinene formed by bleaching rhodopsin, 
however, is not the same as entersüts synthesis. In 
such non-isomerizing lights as here'employed, the 
product of bleaching is primarily all-trans retinene?. 
This possesses a much larger specific extinction than 
neo-b retinene. Fig. 1 (right) suggests that«we. had 
finished with much more retinene than we began ; 
but what in fact happened-is that this sequénee of 
reaetions isomerized the initial neo-b to all-trans 
retinene. 

One can regard such a cycle, of synthesis and 
bleaching of rhodopsin as an enzymatic isomerization, 
catalysed by opsin. In this sense, opsin acts as an 
isomerase activated by lght—a photoisomerase. 
Neo-b retinene is its substrate, and rhodopsin the 
light-sensitive enzyme-substrate complex. 

Fig. 1 contains further internal evidence that the 
pathway of rhodopsin synthesis differs from that of 
bleaching. The absorption spectra at the left display 
a sharp common or isosbestic point at about 422 mu, 
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(Qamax, 380 mu) fell. The reaction 











was complete in about-two hours. 0-8 











The small absorption band at about 
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350 my remaining in the final pro- 
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duct {curves 8 and 9) is due prim- 





arily to the 8-band of rhodopsin’. 

















When opsin is in-exeess, às here, 
the synthesis of rhodopsin removes 
neo-b retinene almost entirely from 
solution. wet 
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The rhodopsin synthesized at the 
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left of Fig. 1 is bleached: at the 
right. Curve 9 is re-drawn at the 
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right as curve 1. The solution 
was exposed for measured intervals 
. to the orange light of a 160-W. 
mieroscope lamp passing through a 


idee | 

















Jena OG2 filter, which transmits all 
wave-lengths longer than 550 mu. 
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This region of the spectrum, though 

















.it bleaches rhodopsin, is not ab- 
“sorbed by, and so does not iso- 
merize, the retinene formed as pro- 
duct?. Immediately following each 
exposure, the absorption spectrum 
was recorded in the dark. After a 


total irradiation of 180 sec. (curve 6), 300 
the solution was exposed for 45 sec. 
to the same source passing through a Fig. 1. 


"Corning:3387 filter, whi 
all wave-lengths longe 
440 mp. (cugye 7). 

As the irradiation pro 
rhodopsin maximum fe 
and the tetinene maximum rose. 
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Vig, 2 poetics a synthesis and bleaching of rhodopsin, from the 
,, data efi. ft, synthesis: the polnts are experimental, the 
dine the t Re curve for a bimolecular reaction. Right, 


bleachi ; the points are big fo age and an arbitrary line is 


drawn 


jan indication that only two molecular species — 
“neob retinene and rhodopsin—are involved in the 
The eurvés at the right have no such 
joint. Bleaching is known to be a more 
rocess than the over-all equation above 
res expresses. It involves the orange inter- 
i, lumi- and meta-rhodopsin', and the. final 
| of new complexes between opsin and all- 
trans retinene (see below). 

We have spoken of the absorption bands in the 
ultra-violet as those of neo-b and all-trans retinene. 
This is not quite correct. In such solutions, retinene 
condenses rapidly with amino-groups of opsin and 
other substances to form Schiff bases which behave 
as pH indicators’. These vary in Amax. from about 
366 my. at pH 9 to about 390 mu at pH 5, and at 
all pH’s involve some distortion of the retinene 
spectrum. 

; Wf this factor is momentarily disregarded, we have 
as molar extinctions in digitonin solution : rhodopsin, 
40,600*; all-trans retinene, 38,3005; and neo-b 
retinene, 21,2007, Therefore we expect that, as 
neo-b. retinene forms rhodopsin, Emax. should rise 
40,600/21,200==1-9 times; in Jig. 1 (left) it rises 
| 1-7 times. We expect that as rhodopsin bleaches to 
all-trans retin ene, Emax. should fall 38,300/460,600 = 
; 0-92 times; in Fig. 1 (right) it falls 0-84 times. 
These discrepancies are small but cumulative: the 
isomerization of. neo-b to all-trans’ retinene should 
‘raise Emax. 38, ,300/21, 200—1-8 times* In Fig. 1 the 
final retinene maximum at the right is 1-4 times 




























higher than the initial retinene maximum at the left. 
"The "all yield of the reaction, regarded as an 
2 zation, appears therefore to be low. One 
reason for this may be the distortions of retinene 


by proteins, mentioned above. Another 
ily is some degree of isomerization, unavoid- 
course of bleaching. Even such orange 
used in the present experiment, though not 
bsorbed. by retinene, are absorbed by, and 
) some degree, lumi- and meta-rhodopsin?. 
n , the product of bleaching always contains 
‘small amounts of geometrical isomers other than 
all-trans’ retinene. 
"The synthesis of rhodopsin in solution from neo-b 
retinene and opsin follows the course:of a second- 
olecular) reaction®. In the present instance, 
the initial concentration of opsin, determined in a 
separate experiment by incubating with excess neo-b 
retinene and measuring the rhodo; formed,.,is 
28-96 <moles per litre; and of neo-b retinene, 
. 21-35 pmoles per litre. The extinctions of rhodopsin 
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in Fig. 1 (left) are «omputed from the simultaneous 
equations : 


qo Esg — O° 069 y ; and »y-—339 


in which E, and Ezo are the extinctions at 375 and 
500 my ; y is the extinction. at 375 mp. specifically due 
to neo-b retineme, end x the extinction at 500 my 
specifically due to rhodopsin. The latter quantity, 
divided by 0-040€, yields. the concentration, « of 
rhodopsin in urmoles per litre. “ T 

This has been plotted in Fig. 2 (left). The ‘line 
which accompanies these points is computed from 
the equation for a himologular reaction : 





2.303 b(a —x) 
uui orm 


in which k is the rate constant, ¢ the time in minutes, 
a and b are the irátia! concentrations of opsin and neo-b 
retinene, and a is the concentration of rhodopsin. . In. 
the present experircent (22:5? C., pH. 7-0), k has the 
value 0-0026 litre par umole per min. (4-33 litres per 
mole per sec.) - 

The bleaching of rhodopsin i is first-order, provided 
that the light reaction is limiting, that is, that the 
‘dark’ reactions which remove lumi- and meta- 
rhodopsin are eomolete at all-stages of bleaching. 
This condition is not fulfilled in the present experi- 
ment. The kimeties of bleaching therefore cannot, 
be treated precisely in this instance. The concentra- 
tions of rhodopsin have been estimated from the 
spectra of Fig. 1 (ri&ht) by using simul ous equa- 
tions like those above, but differing.somewhat in 
numerical coefficients since all-trans retinene replaces 
neo-b retinene ia the bleaching mixtures. {he,points 
so obtained ars plotted in Fig. 2 (right), and an 
arbitrary line is drawn through them. 

The data of Bleaching in Figs. 1 and 2 (right) reveal 
2 further compiexity. Curves 1-6 in.Fig. 1 (right), 
and also the cerresponding points in Fig. 2, form a 
regular sequence which describes the bleaching of 
rhodopsin in light of relatively.long wave-lengths 
(550 mp). The final exposure (curves 6-7) involves 
two important changes: & large increase in the 
and the inclusion of much 
0 mu). The first change 
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Fig. 8. The bieaching of rhódopsin in solution roc pH 7:0). 


A solution of eattle rhodopsin (Amax. 498 my) was tinged in 

orange light te a mixture of all-trans retinene and opsin (4max. 

383 mj). On.addiag potassium borohydride, the retinene was 
m reduced tc all-trans vitamin A Umax. 325 mj) 
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ineréases the rate of bleaching, the second its char- 
acter, 
involves a maximum fall of extinction at 503 my, 
that from:curves 6 to 7 is maximal at a much lower 
wave-length, 474 mp. The-initial exposure to light 
of wave-lengths greater:than 550 my, while bleaching 
rhodopsin, had permitted. the formation of artefacts 
which absorb at lower wave-lengths: some iso- 
rhodopsin (Xmax, 487 mp)*, and an orange-yellow, 
light-sensitive pigment with Amax. about 440 my. 
The latter is formed in small amounts when retinene 
is incubated with æ number of proteins, including 
opsin and egg albumin, either in the dark or in lights 
of sufficiently long wave-length to spare it. Small 
amotints of this artefact: form in the course*of every 
bleaching of rhodopsin:in orange or red light. 

In the retina, the retinene formed by bleaching 
rhodopsin ordinarily is reduced to vitamin A. This 
is accomplished by the enzyme, alcohol dehydrogenase, 
working together with reduced cozymase (DPN-H)* : 

Aleohol 
dehydrogenase 
C,H4CHO 4-DPN—H4-H* - 


retinene 





Wr À 


This reduction ean be carried out conveniently in 
solution with ` potassium. borohydride. A solution 
of cattle rhodopsin was bleached in a non-isomerizing 
orange light to a mixture of all-trans retinene 
and opsin (Fig. 3). (In measuring these spectra, 
digitonin solution served as blank ; hence the rising 
absorption below 310 my owing to opsin. In Fig. 1 
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opsin was in the blank, and its absorption therefore 
did not appear.) On adding a droplet of potassium 
borohydride solution in water to the bleached product, 
the retinene was immediately reduced to vitamin A 
(Xmax. 325 mp) The molar extinction of all-trans 
vitamin A in aqueous digitonin is about 45,600. 
Therefore in going.from retmene to vitamin A, Emax. 
is expected to rise 45,600/38,300=1-19 times. In 
Fig. 3, it rises.1:20 times. This simple procedure 
therefore completes in solution and quantitatively 
the sequence of reactions by which rhodopsin 
bleaches. x 

The final spectrum in Fig. 3 includes a very small 
‘tail’ of absorption, maximal near 450 my. This is 
the artefact already mentioned, formed whenever 
rhodopsin is bleached in orange or red light. — 

This investigation was supported in part by grants 
from the Rockefeller Foundation and the Office of 
Naval Research. ` [July ^97 ^ 
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EVIDENCE FOR A REVERSIBLE FIRST-ORDER PHASE TRANSITION 
e» IN COLLAGEN - DILUENT MIXTURES 


By R. R. GARRETT and Pror. P. J. FLORY 
Chemistry Department, Cornell University, Ithaca, N.Y. 


HE'view that thermal shrinkage in collagen is 
primarily a process of melting, though not widely 
accepted, is nevertheless supported by a variety of 
observations! Transition from a predominantly erys- 
talline to an amorphous state is indicated by the 
X-ray diffraction work of Astbury?. An increase in 
volume on shrinkage of water-swollen collagen has 
been reported by Weir? and in heat content by 
Küntzel and Doehner! and by Wóhlisch and de Roche- 
mont®. Theis*, Lennox’; and others have observed 
that the temperature of the transition is lowered 
systematically by dilution. The shrinkage process 
has been variously described, however, as a degrada- 
tion (or hydrolysis) to gelatin, or as a ‘denaturation 
process' similar to the phenomenon of protein 
¿coagulation? rather than às a true phase transition. 
ein this communication we report observations on the 
volume changes oecurring during thermal shrinkage 
and reerystallization of collagen, which in our opinion 
offer convincing evidence of a phase transition 
appropriately characterized by a melting point. 
Collagen was prepared from beef tendo achillis 
which had been extracted to remove globular proteins, 
fats;and certain of the mucopolysaccharides. After 
having been cut into sections 0-01 in. in thickness, it 
was dried to constant weight, and portions were 
swollen in ethylene glycol vapour to the desired 
eoncentrations by weight; 7- to 20-gm. samples 
were introduced. into dilatometers of 0-50 mm. 








capillary radius, which were then sealed, evacuated, 
and filled with mercury as a confining liquid. 

The filled dilatometers were heated rapidly to a 
temperature within three or four degrees of the 
transition temperature, Tm, after which the heating 
rate was reduced to three degrees per day. Equili- 
bration was rapid above Tm. The liquidus was 
therefore established in a comparatively brief period, 
transformation to gelatin thus being avoided. Less 
than 5 per cent water-leachable material was found 
on removal of the sample from the dilatometer, 
indicating negligible formation of gelatin during the 
melting process. 

The volume-temperature curves were found to 
resemble those for the melting of many crystalline 
copolymers and to exhibit a similarly broad melting 
range®-18, A typical plot is shown in Fig. 1. for 
the composition having a weight fraction of collagen, 
10,— 0-700. The ordinate, Ay, represents the differ- 
ence between the dilatometer scale reading observed 
for the melted sample (or ealeulated for that tem. 
perature assuming a linear liquidus) and the scale 
reading observed for the partly crystalline sample. 
The point at which dy reaches zero, and tence at 
which melting is complete, should correspond to the 
melting point, in accordahce with interpretations 
established for- other polymer systems. The 
‘rounding off’ of the curve (Fig. 1) in this region is 
suggestive of copolymer melting’. 
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he. ‘more dilute samples were supercooled 
en to forty degrees below Tm, a slow 
zation proceeded over a period of one or 
as evidenced by a small but unmistakable . 
$2 volume decrease of the order of magnitude of 10-* c.c./ 
gm. of collagen. Upon subsequent heating, re-melt- 
i ing occurred at the same temperature, 74, observed 
initially, or at most a few degrees below it. Small 
discrepancies, when observed, are attributable to the 
formation at low recrystallization temperatures of 
erystallites which are less perfect than those existing 
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in native collagen and hence melt at a lower tem- 
perature. Similar behaviour is commonly observed 
in other polymeric substanees!s, ^" 

An extrapolation of the eurve shown in, Fig. 2 to 
w,=1 yields a value of about 145? C. for T°, the 
melting temperature of*-unswollen collagen. The 
heat, AH, and entropy, AS, of fusion of crystalline 
collagen may be calculated from the melting point, 
depression by glycol, using procedures which have 
been successfully applied to phase transitions in other 
crystalline polymers!»i9!, The values. so obtained 
are, respectively, 24 cal./gm. and 0-055 cal. jdeg.jgm., 
where the density of collagen was taken to be 
1-35 gm.[c.e. “The corresponding molar quantities 
per struetural unit. derived from the average mole- . 
cular weight of vhe collagen structural unit of — 
94 gm./mole, are 2,200 calories and 5-3 cal./deg.. The 
former appears to be somewhat less than the value 
to be expected for the dissolution of one hydrogen 
bond per residue. 

The number-of bonds freed by melting to assume: 
random rotational configurations may reasonably be 
estimated as two per residue.. The entropy change 
per bond thus: becomes 2-6 cal./deg./bond, a value 
somewhat higber than that observed for most other 
polymers. Such a value for the entropy indicates 
that a high degree of order exists in the erystalline - 
regions and that the collagen molecule assumes a 
random configuration in the liquid state. 

The volume-temperature behaviour of. collagen 
thus exhibits ihe features characteristic of crystal- 
liquid transitions m other polymeric substances: à 
well-defined melting temperature which is determ- 
ined only by the composition of the collagen — 
diluent mixture and is independent of the previous 
thermal history o? the sample; a time-dependent 
recrystallizaticn, suggesting the necessity for some 
sort of re-nucieation to precede crystalline growth, 
as has been found for polymers generally ; and the 
virtual recovery acter recrystallization of the initial 
melting temperature, The conformity of collagen to 
these criteria. characterizing a phase transition 
suggests the further application to collagen and other 
fibrous protems of methods previously applied 
successfully to-the study of polymer crystallization. 

This work was carried out at Cornell University as 
part of a research programme supported by the 
Allegany Ballistics Laboratory, Cumberland, Md., an 
establishment owned by the United States Navy. and 
operated by the Hercules Powder Co. under Contract 
NOrd 10431. [Sept. 27 
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LETTERS TO THE EDITORS 
The Editors. de not hold themselves responsible * 
for opinions expressed. by their correspondents. 
No notice is taken of anonymous communications. 


Absorption of 3-5-m. Radiation in the 


Optical Emission Nebula, NGC 6357 - 


2 the course of a radio survey of bright emission 
nebule,ywith the 1,500-ft. Sydney cross-aerial, some 
fourteen nebule were studied at a wave-length of 
3-5 m, Six were probably observed in emission, seven 
were undetectable, and one, NGC 6357, was observed 
in absorption. The observation of NGC 6857 is the 
first reported case of absorption of radio waves by 
an emission nebula; it leads to an estimate of the 
electron temperature of the nebula based almost 

,entirely on radio data,. In this preliminary communi- 
cation the observation and its consequences are 

. discussed briefly ; a more complete account of the 
survey will be given elsewhere. 
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perties of the nebula and the galactic radio emission 


are known. It can be shown that if absorption 
between the nebula and observer is negligible, the 
electron temperature T, is given by the equation : 


-T,—(T—T Ere Wien EN. 
Rene = a) laa --) j 


where Ta is the apparent brightness temperature 
measured at the nebula position ; T is the brightness 
temperature in the absence of the nebula, estimated 
by interpolation; OQ, is the equivalent solid angle of 
the nebula after smoothing with the aerial beam ; 
Q, is the actual solid angle and + the optical depth 
(assumed uniform) of the nebula; « is the apparent 
brightness temperature of the galactic radio emission 
per unit distance in the direction of the nebula, and 
D is the distance to the nebula. 

We take the following values: Te = 7,800° K. ; 
T = 8,800? K.; Qa = 1-9 x 10-4 steradian (6orre- 
sponding to a size of 63' x 43’); OQ, = 3-6 x 10-* 
steradian (obtained by smoothing Q, with the aerial 
beam); s7 a 0 (consistent with the measurements 


. of flux density at 9-4 cm); 
"m aw 0-5 deg. K.|parsec (estim- 
ated from the integrated bright- 
iss J ness through the galaxy); D = 
k 1,000 parsees (distance of the 
g assumed exciting star, — 34° 
E e000 11671). 

P The ecrresponding electron tem- 
dg "00071 perature is 6,500? K., which is of 
H | the same order as, but rather 
& 6000 lower than, 10,000° K., the tem- 
perature usually assumed for such 
sooo +4 nebule ; the value could be even 
: lower if the nebula were ‘patchy’. 
E s ————— A quantitative optical study of the 
17^ 30 SIDEREAL TIME 0^ oo" nebula might prove very interest- 

the’ absorption “effect ai the position of NGC 6357. Decliationss ta) ose DP B. Y. Mus 


(b) — 34° 


The radio telescope has a pencil-beam response, 
50° between half-power points, and is used as a transit 
instrument. It may be used to sean through a small 
angle in the meridian plane, recording five separate 
declinations quasi-simultaneously. | in: Fig. 1 are 
shown tracings of five such records straddling. the 
nebula position and superimposed to. display the 
effects of absorption; The position. of the nebula is 
3’ (1900), and the angular size 

absorption is estimated. to 
Th..18-7m,.+ 0:2m., — 34° 
05’ -- 5’ (1900);.in good agreement. with the nebula 
position and in even bebter agreement with a radio 
measurement at 9-4.em. by Haddock, Mayer and 
Sloanaker?. 

It is easily seen that. the electron temperature of a 
mass of ionized gas observed in absorption must 
normally be less than the apparent brightness tem- 
perature at its centre (if both the nebula and baek- 
ground are irregular, with comparable scale factors, 
this is not necessarily true, but it appears safe to 
ignore such a possibility here). The brightness tem- 
perature at the nebula position is 7,800? K., with an 
estimated maximuntrealibration error of + 20 per cent, 
or 1,600 deg. K. Thus the electron temperature of 
the nebula is probably less than 7,800? K. and almost 
certainly less than. 9,400? K. An estimate of the 
actual temperature may be made if some other pro- 
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Division of Radiophysies, . 

: Commonwealth Scientifie and 
Industrial Researeh Organization, 
Sydney. 
Oct. 24. 


! Bok, B. J., Bester, M. J., and Wade, C. M., "A Catalogue of HIL 
Regions in the Milky Way for Longitudes 250°-355°", Harvard 
Report (1954). 


* Haddock, F. T., Mayer, C. H., and Sloanaker, R. M., Nature, 174, 
176 (1054). 


Frequency Variations in New Zealand ` 
of 16 kc./s. Transmissions from GBR Rugby 


We have made comparisons of the received fre- 
quency of the British Poss Office Station at Rugby 
(GBR), distant 19,000 km., with the frequenoy of 
one of our standard crystal oscillators, following the 
receipt of information! that GBR is controlled by 
the British Standard Frequency source. 

Equipment for this purpose consists of a narrow- 
band tuned amplifier on 16 ke./s. followed by a 
mixer to which is also fed a large 16 ke./s. signal 
derived from one of our oscillators. Any beat fre- 
quency present in the mixer output is recorded con- 
tinuously on a paper chart. For convenience, our 
oscillator is adjusted to be about 3 parts in 107 fast ; 
thus the beat frequency recorded is about 17 e./hr. 
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Fig. 1 


“ Since the ratio of mean signal to peak noise of GBR 
at the receiving site is approximately — 20 db. for a 
bandwidth of 400 c./s., the beat frequency is passed 
through a low-pass filter with a cut-off frequency of 
0-01 c.[s. before being applied to the recorder, so 

igh signal/noise ratio is maintained on the 







iple record is shown in Fig. 1. It shows the 
ye io record bi &nd our standard, the 


iations in [uinci are derived from the 
namber of cycles occurring in a given time. It is 
possible to determine the frequency of GBR in terms 
of the frequency of our own oscillator to within about 
one part in 10? in a l-hr. period. However, our 
oscillator at times shows frequency variations greater 
than this. 

Fig. 2 is a plot of the apparent frequency variations 
of GBR against our oscillator for the day on which 
the record of Fig. 1 was obtained, together with a 
plot of relative amplitude of the signal. On another 
day the received frequency about 1800 c.x.Tr. was 
observed first to increase above, and then decrease 
below, the mean frequenoy, although the magnitude 

; similar. At present the received 
appears to be constant within the 
néasurement (4 parts in 10°) over the 
periods 0900-1700 c.M.T. and 2100-0600 a.w.T. ; but 
around 1900 and 0730 c.w.r.—the times at which the 
i f the signal from GBR goes through its 
minima-— there are marked changes in frequency of 
the order of 2 parts in 109. The portion of chart 
















` reproduced in Fig. 1 covers one of these periods. 
“The accuracy of measurement in the steady periods 
may be limited by the short-term stability of our 
own oscillator rather than by the instability of the 
The. frequency of WWVH as 


transmission path. 
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reeeived and measured at the same 
site? shows variations at least one 
order greater than those of GBR, ' 
beth diurnally, and over short 
periods. 

Pierce, Mitchell and an sug- 
gest! the possibility of a world-wide 
basis for frequency comparison. We 
feel that our results are evidence 
for this possibility, and we hope to 
carry out long-term observations 
of GBR to that end, providing 
that the frequency control of GBR 
centinnes as at present. 

We acknowledge the encourage- 
ment given to this work by “Mr. 
W. H. Ward and the assistance of 
. E: Ellis in instrumentation. 

A. H. ALLAN 
D. D. CROMBIE ^ 
" W. A. PENTON 
Dominion Physical Tboretory; 
Department of Scieatific and Industrial Research, 
Lower Hutt, New Zealand. * 


1 Pierce, J. A., Mitchell, E T., and Essen, L., Nature, 174, 4427 (1954), 
? Allan, A. H., J. Tust. Elect. Eng., 1, 650 (1955), o 








Production of Self-Reversal of Thermo- 
remanent Magnetism by Heat Treatment. 
of Ferromagnetic Minerals a 


Ir has beer already reported by us! that the 
reverse thermo-rercanent magnetism of the Haruna 
rocks is due to magnetic interaction between two 
different constztueats of very small size in ferro- 
magnetic mineral grains, which are mainly composed 
of ilmenite-hamatie solid solutions. The production 
of reverse thermo-remanent magnetization of the 
Haruna and the similar rocks can be intensified by 
suitable heat treasment of the samples. This is 
illustrated in the upper and middle diagrams in Fig. 1. 

The samples. examined here are the ferromagnetic 
minerals separated out from the Haruna rock (upper 
diagram) and the Sokota rock (middle diagram). 
Both these.minerale are mainly ilmenite and hematite 
solid solutions, the Curie points of which range from 
100*:0.-£0-320* C. When these samples are kept for 
a time at about 60° C. in the atmosphere andsthen 
quenched to room temperature, their reverse thermo- , 
remanent magnetism becomes markedly increased. 
In Fig. 1, the abseissa, sho rious temperatures 
at which the heat treatment ro carried out and 
the ordinates the iatensity of total thermo-remanent 
magnetism that was acquired by 
cooling from 400° C. in the pedi 
magnetic field after 'the heat 
treatment. The full lines in 
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these diagrams represent the 
result of the heat treatment 
during 10 min. at the respective 
temperatures, while the broken 
lines show the final result of the 
same heat treatment maintained 
for a sufficiently long time. It 








NEN | | | | 
36006 taso 2800. 
GREENWICH MEAN TIME 


i4 


Fig. 2 





^ is clear that'the heat treatment 
Io 7 at about 680° C. is most effective 

eso woo — s — for intensifying the reverse 
thermo-remanent magnetism, 


and that these samples become 


1000°C. 
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Intensity of Thermo-Remenent Magnetization — 





HIMESIMA 
` 
400 600 680 800 1000*C. 
Temperature of Heat Treatment —» 
Fig. 1. 


Total thermo-remanent magnetization, J(7'e), of ferro- 

magnetic minerals after heat treatments at various temperatures 

in units of the intensity of total thermo-remanent magnetization 
of their original state, J*('e) 


magnetically unstable in the atmosphere at tempera- 
tures higher than about 850° C. . 

The same heat treatment procedure was applied 
on the ferromagnetie minerals separated out from 
Himesima rocks, which also are mainly composed of 
ilmenite-hematite solutions, their Curie points 
ranging from 230° C. to 250° C., but which show only 
the normal thermo-remanent magnetization in their 
original state. The result of heat treatments of this 


^ sample is illustrated in the lower diagram in Fig. 1. 


This shows clearly that the heat treatments at tem- 
peratures of 6007-700* C. result in the definite char- 
acteristic of the reverse thermo-remanent etism, 
the effect being a maximum again at about 680° C. 
. The composition of these samples was determined 
by ical, magnetic and X-ray analyses, and the 
electron-microscope examination of fine structures of 
these samples before and after the heat treatment is 
now proceeding. Preliminary results suggest that the 
heat treatment at about 680°C. of these samples 
results in growth of the lamellar structure of inter- 
growth of two constituents, so that their mutual 
interaction becomes sufficiently strong to produce 
reverse thermo-remanent magnetism. Actually, an 
electron-photomierograph of the original Himesima 
minerals showed the presence of the lamellar struc- 
tures*, but their characteristic thermo-remanent 
magnetism is just the same as that of Towada rock?, 
namely, positive superposition of thermo-remanent 
magnetizations of the two constituents, suggesting 
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that the magnetic coupling between the two con- 
Stituents is very poor. After the heat treatment at 
about 680? C., the magnetic interaction seems to 
become much stronger, owing to development of the 
lamellar structure. This proves the possibility of 
changing the property of normal thermo-remanent 
magnetism of rock minerals to that of the reverse 
thermo-remanent magnetism by the artificial heat 
treatment. The opposite process, namely, from 
reverse to normal thermo-remanent magnetism, might 
also be possible with suitable conditions. 

We believe that this kind of work on rock mag- 
netism should be extended to many other rock 
samples, especially in relation to the interpretation 
of magnetic orientation of rocks for the purpose of 
palzomagnetism. 


T. NAGATA 
S. Uyepa 
Geophysical Institute, 
Tokyo University, 
Tokyo. 
Sept. 4. 


+ Nagata, T. ure, 169, 704 (1951); 172, 850 (1953). Nagata, T., 
al. Nature, 178. 630 (1959). ee 
* Uyeda, 8., J. Geomag. Geoelect., 7, 9 (1955). > 

* Nagata, T., and Uyeda, S., Nature, 175, 35 (1955). 


Correlation Patterns in the Chromo- 
spheric Granulation 


Useror has recently discussed a simple method 
of measuring the spatial correlation of the brightness 
fluctuations between neighbouring regions in the 
solar photosphere. He pointed out that, if two 
identical enlargements of a photograph of the solar 
photosphere are superimposed and one rotated from 
the matched position, the product of the outer radius 
of the circular pattern then visible and the angle of 
rotation gives a measure of the distance, beyond 
which the correlation becomes insignificant. 

We have applied this technique to study chromo- 
spherie granulation using photographs taken in Ha 
with a Lyot monochromator of band-width 0-7 A. 
Fig. 1 shows the circular correlation pattern produced 





Fig. 1 
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from two Galaecemnenie ofa chromospheric photograph 
taken on-December 7, 1954, at 5h. 13m. v.T., this 
being a day of low solar activity. It is evident that 
the pattern shows no marked asymmetry. The 
correlation is found to become insignificant at 
distances greater than about 3 x 104 km., which 
agrees closely with the mean linear dimension of the 
larger elements of the chromospheric fine structure 
as estimated from the original- photograph. 
Because of the relatively long life-tifne of the 
chromospheric fine structure, it is also possible to 
obtain. correlation patterns from photographs taken 
up to several hours apart. A preliminary study of 
the decrease in the correlation distance as the interval 
between the photographs is increased has led to the 
conclusion that the correlation is not very pronounced 
after a period of five to six hours. 


J. T. JEFFERIES 
R. E. LovagmugAD 
Division of Physics, 
"National Standards Laboratory, 
Commonwealth Scientific and 
Industrial Research Organization, 
Sydney. 
Aug. 12. 


! Uberoi, M. S., Astrophys. J , 191, 400 (1955). 


Absorption of Ultrasound in Light Gases 


Numerous workers during the past thirty years 
have made measurements of the absorption of ultra- 
sound m the lighter gases (that is, oxygen and gases 
of lower density). The majority of the workers used 
interferometric techniques developed from that 
described by Hubbard! ; a smaller group used optical 
methods?. An examination of absorption values 
obtained for the lighter gases shows that both the 
discrepancies between results of different workers 
and the range of results of individual workers are 
such that it is difficult to deduce any reliable data : 
few give any estimate of the possible errors in their 
results, Although Pumper’, Krasnooshkin* and Bells 
have shown that the acoustic interferómeter may 
produce anomalous results, due to effects~not pre- 
viously considered, this fact has apparently not been 
fully appreciated. It would seem that the best pub- 
lished results using these techniques cannot be relied 
upon to better than +- 20 per cent. 

Recent measurements of absorption in nitrogen 
and oxygen in the frequency-range 60-70 ke./s. by 
Parker, Adams and Stevseth*, using a direct trans- 
mission pulse system, appear to be more reliable. 

We have developed a pulse method for measuring 
the absorption directly at 1 Mo./s. (over a pressure- 
range of 0:2-2-0 atm.) which yields results to an 
estimated accuracy of + 5 per cent for a single 
measurement, Since the major errors in the method 
are random, the usual statistical techniques can be 
used to obtain values to & higher accuracy. 

Measurements in oxygen show that the absorption 
coefficient is 1:240 4+ 0-025 times the ‘classical’ 
Stokes-Kirchoff value”, while in nitrogen the absorp- 
tion is 1-235 + 0-015 times ‘classical’. These values 
agree well with 1:19 + 0-05 for oxygen and 1-22 + 
0-07 for nitrogen obtained by Parker, Adams and 
Stavseth’, 

All the ‘error’ values quoted above are the 1 per 
cent limits of a normal distribution. 
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The technique is being further developed for 
measurements of bosh absorption and velocity, at 
frequencies up to 20 Mc./s. . 

> W. TEMPEST N 
` H. D. PARBROOK 
-Acoustics Research Laboratory, 

Department of Physics, i 
University of Liverpool. 
Nov. 19. 


a Hubbard, J C., Phys Rev.. 38, 1011 (1085) ; 41, 523 (1032) , 46, 525 

2 For example, Keller; H. T., Phys. Z , 41, 386 (1940). \ 

3 Pumper, E. J , J. Phys. C.S.S R., 1, 411 (1939). 

* Krasnoosbkin, P. E., Phys. Rev., 85, 190 (1944). 

5 Bell, J. F. W., Proc: Phys Soc., D, 69, 958 (1950), 

* Parker, J. & , Adams, C. E., and Stavseth, R. M., J. Acoust. Soc. 
Amer., 25, 263 (1953). 

* For example, see Markham, J. J , Beyer, R, T., and Lindsay R. B., 
Rev. Mod, Phys., 28, 831 (1951) 


Electrochemiszry of Stainless Steel in 
Sulphuric Acid 


| In’ a study of the electrochemical behaviour of 
stainless steels, the electrode potential has been con- 
tinuously recorded curing the transformation of an 
air-stable oxide film to the surface state that exists in 
dilute, aerated sulphuric acid at temperatures be- 
tween 25° and 90°C. Several definite inflexions or 
stages in the process have been observed which are 
simila? in certaimrespects to the oscillograms obtained 
by Bonhoeffer and Vetter! in the activation and 
re-passivation of carbon steel in nitric acid. With 
stainless steel, the processes are much. slower than 
those observed with carbon steel, so that the details 
of the several stages may be more readily studied. 
Thus, Fig. 1 shows the results obtained at 85°C. 
when a niobium-stabilized steel (type 347) was heated 
in air at 445° C. for 2-hr. and then placed in an aerated 
,0-1 N mixture of sulphuric acid and sodium sulphate 
which had a pH of 1-46. A vibrating-reed electro- 
meter measured the potential between the steel 
electrode and a. reference electrode kept at 24°C 
so that all potentisls to be given include a small 
potential due ta the thermal gradient in the bridge. 
Dissolved iron was determined at intervals spectro- 
photometrically by use of thioglycollic acid’, 





S 
—— Pt- H, ELECTRODE 
pH 146, 85°C 


Electrode potential (volts) 


Fe DISSOLVED 





0 ` 100 200 .800 


Time (min.) a " 


Fıg. 1. Potential-time curves for stainless steel (S.S.) and smooth 
platinum (Pt) electroces in aerated sulphate solution. The 
dissolution curve is also shown. The potential of a platmized 
electrode in a hydrogen atmosphere under otherwise the same 
conditions is indicated at — f 3 V. ` 
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A barely detectable amount of iron dissolved during 
the initial passive phase. During the slow debasing, 
the colour became paler, and a sudden large drop 
in potential followed the disappearance of the last 
visible film, with a brief inflexion around 0 mV. 
versus the saturated calomel electrode (S.C.E.) as this 
oceurred. This phase corresponds to the ‘reductive- 
dissolution’ studied by Pryor and Evans’; its com- 
pletion left very active metal exposed and the 
potential fell to about — 400 mV. 

* From its mmimum value the potential rose slightly 

while corrosion proceeded rapidly. What followed 
next was dependent upon a combination of factors 
which include the corrosion resistance of the specimen, 
the acidity, the temperature, the partial pressure of 
oxygen, and the geometry of the system with respect; 
to the availability of oxygen at the interface. Fig. 1 
illustrates the changes observed when using conditions 
that resulted in spontaneous recovery to a noble 
potential. Characteristically, the abrupt ennobling 
always began close to — 295 mV.; this point we 
have designated the ‘critical recovery potential’ for 
the conditions specified. The ennobling was inter- 
rupted by & brief inflexion in the region of — 140 to 
0 mV., beyond which the potential rose slowly until 
it approached the potential indicated by a smooth 
platinum wire in the same solution. The ennobling 
process was found to be accelerated by iron (III) 
and copper (II) ions, among others, and experiments 
with radioactive iron and copper showed that both 
went into the film that formed during this stage of 
the process. 

Certain specimens did not become ennobled 
spontaneously under the conditions mdieated. In 
such cases, 16 was possible to induce the ennobling 
process artificially by (a) ineressing the partial 
pressure of oxygen, (6) lowering the temperature, 
(c) raismg pH, (d) adding a very small amount of 
an oxidizing agent such as ferric ions, cupric ions 
“or hydrogen peroxide, or (e) applying briefly a small 
positive polarizing potential. In all such cases, if 
the stimulus was adequate but sufficiently small, the 
critical recovery potential was observed as before. 
Whenever, and for whatever cause, the sample 
passed the critical recovery potential, corrosion 
dropped suddenly to & very low value, as shown by 
the iron dissolution curve in Fig. 1.> 

The empirical hydrogen potential was determined 
for the conditions represented in Fig. 1, and at a 
total pressure (water vapour plus hydrogen) of 
740 mm. The value obtained was — 300 mV. In 
the hydrogen atmosphere the staimless steel corroded 
rapidly at — 400 mV. and the corrosion-rate in- 
creased when the electrode was connected to the 
platinized electrode. 

So long as the corrosion-rate is sufficiently high, 
oxygen ıs unable to depolarize the hydrogen com- 
pletely and oxidize the interface. If dH/dt is positive, 
however, the potential will ultimately reach the 
critical recovery potential (approximately the hydio- 
gen potential), hydrogen in and on the metal now 
becomes anodic, and by reaction with oxygen doubt- 
less goes into transient peroxy compounds, with the 
sudden rise of potential observed. The subsequent 
brief inflexion probably represents & balance between 
the thermal decomposition of the peroxide and its 
formation from the hydrogen diffusing from the 
interior of the metal. 

The experiments give a clear meaning to the 
measurements of Edeleanu’, who found that an 
18-8 stainless steel had a maximum corrosion-rate in 
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20 per cent sulphuric acid at 25° C.,.when held at a 
potential of about — 250 mV. Upon duplicating his 
experiméntal conditions, the ‘empirical’ hydrogen 
potential was found to be — 217 mV. Clearly, the 
maximum corrosion-rate should occur when the 
depolarization by oxygen or by an apphed potential 
1s as nearly complete as it can be without raising 
the electrode to the hydrogen potential. If ıt goes 
higher, hydrogen ions cease to be reduced, thereby 
permitting the spontaneous ennobling by reduction 
of oxygen. 

Fuller details of this work,-which was done for 
the U.S. Atomic Energy Commission, will be pub- 
hshed elsewhere. 

G. H. CARTLEDGE 
Chemistry Division, 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. 
Sept. 7. 


1 Bonhoeffer, K. F., and Vetter, K. J., Z. phys. Chem., 196, 127 (1950). 


? Swank, H. W.,and Mellon, M. G., Indust. and Eng Chem., Anal. Edit., 
10, 7 (1938). 


3 Pryor, M. J., and Evans, U. R., J. Chem. Sac., 1259 (1950). 
* Edeleanu, C , Nature, 178, 730 (1054). 


Purification of a Metal by Zone-refining 
one of its Salts 


Tx technique of zone refining has been applied 
very successfully to the purification of metals and 
eloments!, especially in the semi-conductor field 
where very high purity is essential. With some 
elements, however, it happens that certain impurities 
have segregation coefficients (ratio of solid to liquid 
solubility) of the order of unity, and consequently 
are not swept efficiently by the molten zone. 

In general, it may be possible to overcome this 
difficulty by carrying out the zone-refining process 
not on the element itself but on some suitably chosen 
salt (or compound) m which better segregation may 
be obtained. It would be necessary to choose a salt 
which crystallizes readily and has a convenient 
melting point. It must also be such that the metal 
can be recovered readily and without risk of re- 
contamination. 

This technique has been successfully applied to the 
purification of gallium.  Zone-refining of the metal 
was not effective, as will be seen by comparing the 
first two columns of Table 1. The experiment was 
then tried of zone-refining the trichloride, which is a 
clear crystalline sohd with a melting point of 75? C. 
Tho trichloride was formed by direct reaction of the 
gallium with commercial chlorine. Twenty passes 
of a hquid zone through an ingot of this material 
gave visible purification, the front end becoming 
transparent and practically single-crystal, whereas 
the rear end became highly discoloured and poly- 


Table 1. SPECTROGRAPHIO ANALYSIS OF IMPURITIES FOUND IN GADLIOM 








After zone-re- | After zone-refining 
Gallium as fining gallium |galltum trichloride: 
Impurity ‘purchased metal: 40 zone | 20 zone passes 
(parts in 10°) passes (parts in 10°) 
t (parts in 105) 
Cu 20 20 
Fe 70 60 
Ca 20 10 No trace 
Mg 20 20 (Limit 11in 109 
Si 70 7 
Al 10 5 
Ag 10 5 








' methanol. 
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erystalhne. The “dear end was cut off and dissolved 
in demineralized water and the metel then recovered 
by electrodeposition. More than 80 per cent of the 
metal could^be recovered 1n this way. Spectrographic 
analysis of this material showed no trace of impurities, 
the approximate limit of detection, as determined 
by control experiments, being 1 in 10% That the 
electrodeposition by itself was not effective in the 
purification. had been shown by earlier experiments. 

The spectrographic work was carried out by N. 
Rain, of this Laboratory. Acknowledgment is made 
-to the Admiralty for permission to publish this 
communication. 

J. L. RICHARDS 
Services Electronics Research Laboratory, 
Baldock, Herts. .- 
Nov. 17. 


? Pfann, W. G., J. Metals, 747 (July 1952). 


The Lupulone and isoHumulone Complex. 


Ar about the same time that we announced the 
existence of prehumulone!, the presence of & fourth 
lupulone in hops was suggested by Howard, Pollock 
and Tatchell? The present communication gives 
chromatographic proof of the existence of such a 
substance, which we propose to call ‘prelupulone’. 


This chromatographic separation of the -lupulone > 


fraction of hops mto its four components has been 
achieved by the technique described by us for the 
chromatography of the 'humulone complex". This 
is shown in the elution pattern of Fig. l, which was 
obtained on a silica gel column, 1-3 cm. x 123 cm., 
buffered at pH 10-55 and containing 25 per cent 
The four bands were named in accordance 
with present knowledge of humulone chemistry?:?. 
When the ‘lupulone complex’ is recrystallized, the 
percentage of colupulone in the crystals thus obtained 
(still & mixture of several Jupulones) is higher than 
in the starting material. This is probably due to the 
lower solubility of colupulone. It is therefore possible 
by repeated crystallizations (about five times from 
light petroleum and five times from methanol—water) 
to obtam pure colupulone with a melting point of 
94°-96° 2, Chromatography of this product on the 
column mentioned above yields a single band, 
Sorre pong exactly with the colupulone band of 
ig. 1 
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Fig. 1. Chromatography of the 'lupulone complex’, roume, of 
each fraction 4-5 ml. piden 1 ae ) "Pr i in oceans. = 159 
5 mg 


NATURE 


188 






ISOHUMULONE 





ISOPREHUMULONE , 
1E0RDHU LULA E" 
ISOCOHUMULONE. 

‘ 






0 


202 


- 400 600 ml. 


Fig. 2. Chromatography of the ‘tsohumulone complex’, Volume 
of aol fraction 6 ml. ES. : m) Hohomulone in iso-octane = 
a7 = 275 my 


The presence of an isoprehumulone in & beer 
extract can also. be shown by chromatography. This 
separation is not as successful as for the humulone 
and lupulone eomplex, owing to extensive over- 
lapping of the bands. An example of such a separation 
on a silica gel column 1:8 cm. x 85 cm., buffered at 

-pH. 5:22 and containing 25 per cent methanol, is 
shown in Fig. 2. 

The beer Zsohumulone mixture for chromatographic 
analysis is obtained by extracting acidified (N sulphurie 
acid) beer with. 2-Ẹ times its volume of 450-0ctaene. 
When this volume ratio 18 used, practically no emul- 
sion is formed. and centrifuging can be avoided. 
The iso-oct&ne is evaporated under reduced pressure 
before chromatography. 

M. VERZELE 
= (Associate of the E.N.R.S.) 
Laboratory for Organic Chemistry, 
University o7 Ghent. 
Sept. 26. 
1 Verzele, M., Bull. Soc. Crim. Belg., No. 64, 70 (1955). 
? Howard, G. 3" , Pollock, J. R. A., and Tatchell, A, R., J. Chem. Soc., 
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Adsorption of Trace Amounts of Cations 
on Anion Exchange Resins by the Forma- 
tion of Insoluble Salts 


Ir has been shown! that cations may be precipitated 
around the beads of an anion exchange resin'in a 
column, when passed in aqueous solution through 
the resin, which is in a form providing a suitable 
anion. For exampb, when a cobalt solution is used 
with & resin in-the sulphide form, cobalt sulphide is 
formed around. the beads of resin. The nature of 
these precipitates suggested that fairly high concen- . 
trations of precipitating anion were present in the 
region of the surface of the resin particles. 

It seemed likely that the- anion concentration 
within a bead of resin might be extremely high and 
that a very small amount of & cation in aqueous 
solution, diffusmg into the resin, might be precip- 
itated in thé resin -tself. This hypothesis was tested 
by passing carrier-free radioactive isotopes down 
columns of anion -esin in suitable forms. The be- 
haviour of these tracers was related to the solubility 
of the compounds concerned and.-to the formation 
of soluble complex ions. m 

A column, 4D em. long and 0-3 em. in diameter, 
was packed with *Amberlite JRA 400 anion resin 
(60-85 B.S. mesh-size). The amount of resm used 
was calculated to have a five-fold excess of capacity 
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over the total amount of anion to be added with 
the tracer. The resin was converted to the desired 
form by passing large volumes of solutions of acids 
or alkalis through the column and then washing away 
the excess of reagent with water. A small volume 
of solution containing the tracer cation (carrier-free) 
was run through the column, followed by several 
eolumn volumes of water. The fate of the cation 
was found by radioactive assay: of the eluate and 
by the detection of radioactivity on the column. 
The isotopes^used were cesium-137, strontium-89 
(together with a small proportion of strontium-90), 
zirconium-niobium-95 and cerium-praseodymium-144. 

In some preliminary experiments, a column in 
the hydroxide form allowed strontium and cæsium 
to run through but collected quantitatively the 
zirconium—niobium mixture; an oxalate column 


retained most of the strontium and no cæsium y 


and a carbonate column collected strontium. Some 
systematic experiments were then carried out to 
relate behaviour with solubility and gave the following 
results : 


Cation Resm form Solubility Behaviour of cation 
(gm./1.). 

Cst NO, 190 Unabsorbed 

Ost clo,- 20 Unabsorbed 

Srt+ OH- 174 Unabsorbed in most experiments 

Sr++ Cro, = 15 About 20 per cent unabsorbed, 
the rest strongly absorbed 

Cett+ 610,7 0-53 Absorbed 

Srt* 010,77 . 005 Most of the cation absorbed 


` These results suggest that compounds with solu- 
bilities of 1-5 gm.l. or less can be used for the 
collection of ther respective cations in this way. 
In all eases the cations were readily washed off the 
resin by dilute acid, 

The strontium results were particularly interesting. 
As hydroxide, the strontium was held on the resin 
in a few experiments but not in most of them. This 
was believed to be due to the solubility of strontium 
hydroxide being very near the limit for collection, 
so that the behaviour depended on temperature, rate 


of elution and possibly the presence of other ions in’ 


solution. With chromate and oxalate columns the 
strontium was split into two forms, one of which 
was quickly eluted, and the other which was retained 


- firmly on the resm. This is believed to be due to 
- the relatively high concentration of nitrate ions in 


the tracer solution (the strontium-89 was used in 
nitric acid solution) ; these ions liberated appreciable 
amounts of chromate and oxalate ions from the resin, 
which m turn gave rise to small amounts of soluble 
association complexes with the otherwise msoluble 
strontium compounds. This was confirmed when the 
strontium tracer was stirred ‘with a small quantity 


of anion resm in the hydroxide form to reduce the ' 


total anion concentration before passing down the 
oxalate column, when all the strontium was retained 
by the resin. 

Since the strontium concentration was about 1 x 107 
disintegrations/min./ml., the effective concentration 
of, for example, chromate ions in the regin necessary 
to ‘precipitate’ the strontium would be about 1 x 10¢ 
M. It is more likely, therefore, that the high con- 
centration of chromate ions in the resin promotes 
the formation of a radio-colloid, which is then adsorbed 
on the resin. x 

This method of -collecting cations in trace con- 
centrations has the advantages of being more efficient 
and more selective than the conventional co-precipite- 
tion technique. It is now bemg used for rapid sep- 


arations of individual fission products from mixtures, - 
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&nd may also be used for forecasting the insoluble 
compounds of elements of which only trace amounts 
are available. Seis 

We thank E. F. Kemp for a helpful discussion, 
and the Managing Director, U.K. Atomic Energy 
Authority (Industrial Group), for pee to publ ish 
this communication. tr 


G. A. WELCH 
U.K. Atomic Energy Authority (I. G.), 
Chemical Services Department, 
Windscale Works. ` 
Sept. 28. 
1 Glueckauf and Roberts, U.K, Atomic Energy Authority, A.E.R.E 
0./B,1443 y 


Effect of Copper Cyanide upon the 
Formation in vitro of Melanin 


As already reported, copper-xanthopterin accel- 
erates the autoxidation of 3,4-dihydroxyphenyl- 
alanine’... In the course of further work, we have 
Observed some imterésting effects with cupric ions. 

When potassium cyanide was added, in order to 
capture copper, to the solution containing the 
copper—xanthopterin and dihydroxyphenylalanine, 
the oxygen uptake was much enhanced and rapid 
formation of melanin was brought about. Such a 
result was not expected at first, for it ıs generally 
known that copper oxidases are inhibited by eyanides. 
We then found that the copper cyanide acted 
catalytically upon the autoxidation of dihydroxy- 
phenylalanine, showing a rate of oxygen uptake as 
high as 70 ul. per hr., in contrast with 48 ul. consumed 
by ‘the system containing copper—xanthopterin and 
dihydroxyphenylelanine. 
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Fig. l. Manometric determination of the accelerating ofe oeit or 
copper cyanide upon the wr of pyrocatechol (p 


7 
Curve IV: 1:0 ml. of M/15 phosphate buffer, 1 0 ml. of 5 x 107* M 
potassium cyanide, 0 5 ml. of 5 x 1074 M cupric sulphate, 0 3 ml. 
of distilled water and 0 5 ml. of 10 N sodium hydroxide in the 
main chamber of the flask. Curve III: 1 0 ml. of 5 x 10° M 
potassium Puy in (IV) replaced by 1 0 ml. of distilled water, 
Curve IT: 0 5 ml. of 5 x 107* M cupric sulphate in (IV) replaced 
by 05 ml, of distilled water. Curve 1: 10 ml, of 5 »x^107* M 
poem. cyanide and 0-5 ml. of b x 10-* M cupric “palpliste 
n (IV) replaced by 1-5 ml. of distilled water. Other compon- 
ents 1n the main chambers are all common to (IV). 
Each of the side arms of the flasks contained 0 5 mi. of 107* M 
pyrocatechol ın 107* N hydrochloric acid, and each of their wells, 
0 2 ml. of 10 per cent potassium hydroxide. The gas space of 
the manometric flask was filled with air. The pyrocatechol 
solution was tipped from the side arm into the main chamber 
when the flask reached thermal equilibrium 
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Fig. 2. Manometric determination of the effect of the mixing ratio 
of potassium cyanide to cupric sulphate upon the catalysis of the 
autoxidation of pyrocatechol (pH 7:8, 37 5° C.). 

Each of the experimental flasks contained 0:2 ml. of 6 x 107* M 
cupric sulphate, 0-1 ml. of potassmm cyanide of various con- 
centrations (0:5 x 107? M, 1 x10? M, 16x10?M, 2x 
10M, ...,5 x 10? M), 10 ml of M/16 phosphate buffer, 
0-5 ml. of 107* N sodium hydroxide, and 1 0 ml. of distilled water 
in the main chamber. In the control flask, 0-1 ml, of potassium 
cyanide was replaced by 0-1 mi. of distilled water, all the other 
components being the same as those in the experimental flasks. 
Each of the side arms of the flasks contained 0 6 ml of 10 M 
pyrocatechol dissolved in 107* N hydrochlorle acid, and each of 
the wells, 0 2 ml. of 10 per cent potassium hydroxide. Other 
conditions were the same as those in the experiment shown in 
Fig. 1. The oxygen uptake per hour in the experimental, as well 
as control, flasks was plotted agamst the concentration ratio of 
potassium cyanide tò cupric sulphate 


In an earlier paper’, it-was shown that the accom- 
panying xanthopterin checked the accelerating effect 
of cupric ions upon the autoxidation of pyrocatechol. 
There was, however, a remarkable production of the 
black pigment. Now copper cyanide, though it 
accelerates considerably the rate of autoxidation of 
pyrocatechol as well as dihydroxyphenylalanine, is not 
very superior to cupric ions alone as regards catalytic 
activity on pigment formation from pyrocatechol. In 
these ways at least, copper cyanide seems to differ 
considerably from eopper-xanthopterin, probably in 
its mode of action toward the autoxidation processes. 

As seen in Fig. 1, the cupric ion slightly accelerates, 
whereas the cyanidecinhibits, the autoxidation of 
pyrocatechol. Nevertheless, the addition of both 
cupric ions and cyanide resulted in a definite accelera- 


tion of autoxidation. We then examined the effect of 


altering the ratio of copper to cyanide and found, as 
shown ın Fig. 2, that the ratio 1 : 2 gave the maximum 
acceleration. It was also found that the addition. of 
ethylenediamine, xanthopterin and certain other 
chelating agents to the copper cyanide-pyrocatechol 
system decreases the rate of oxidation. 

From these results it was thought that certain 
complexes of copper and cyanide were produced and 
they acted more or less catalytically. This was also 
suggested by the stepwise change of the colour of the 
cupric sulphate solution with the increasing addition 
of potassium cyanide: from pale blue; through 
green, greonish-brown, and orange-red, to dark red. 
The cupric cyanide complex is known to be unstable’, 

Tho solution of copper and cyanide becomes more 
and more alkaline with the increase of the latter, 
but maximum activity in accelerating oxygen uptake, 
as mentioned above, occurs with a mixing ratio 
of 1:2. This suggests that the active species contains 
co-ordinated with it not more than two cyanide ions. 
As regards copper—xanthopterin, the optimal mixing 
ratio is 1:1 (unpublished work). From the optimal 
mixing ratios of these complexes, their substrate may 
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be the bidentate donor derived from pyrocatechol and 
its derivatives. 

Other substances such as thiocyanate and ammonia, 
when added to the cupric,sulphate solution, affected 
the autoxidation of dihydroxyphenylalanine similarly 
to cyanide, although their activities were much lower. 
The order of the activity was CN > CNS > NH,. 
Bivalent metallic ions other than cupric were in- 
vestigated also; kut if mixed with cyanide or: 
thiocyanate or ammonia, they did not accelerate the 
autoxidation of eitner pyrocatechol or dihydroxy- 


' phenylalanine. , 


SABURO ISAKA 
Biological Institute, 
CBiba University, 
Kónakadai, Chiba. , 
Mı AKINO 
Department of Biology, 
Faculty of Science, 
Tokyo Metropolitan University. 
July 12. 
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3 Isaka, 3., J. Coll. Arts and Sci., 1, (3), 184 (1954). 


3 Emeléus, H. J., and Ancerson, J.-S., “Modern Aspects of Inorganic 
; Chemistry", 181 (19). 5 


‘Martell, A. E., and Calvin, M., “Chemistry of the Metal Chelate 
Compounds", 388 (1952). 


Quantitative Determination of Acetyl- 
cholinesterase Activity in Individual 
Nerve Cells 3 


Mosr of our krowledge concerning the topical 
distribution of cholinesterases in the mammalian 
nervous system is derived from studies on tissue 
sections by varius histochemical methods. In order 
to obtain more deteiled information about the local- 
ization of this enzyme in the neurone, a modified 
thiocholine method- has now been applied to single 
cells dissected aut from living tissues’. Quantitative 
data regarding the cholinesterase contents in in- 
dividual nerve cells are, however, still lacking. 

In 1937, Linderstrom-Lang introduced a micro- 
gasometrie method based on the principle of the 
Cartesian diver’. “Later, the diver technique was 
applied to studies o2 cholinesterase and proved useful 
in analysing small samples of blood, embryonic tissue 
extracts and tissue sections’. Recently, a micro- 


, diver technique: has been developed for cholinesterase 


measurements in single megakaryocytes of the bone- 
marrow of the rat (Zajicek and Zeuthen, unpublished 
work), and the method was refined further for 
studying the increase of the specific cholinesterase or 
acetylcholinesteraSe activity during the maturation 
process of megekarvocytic cells (Zajicek, unpublished 
work). The present communication reports the 
appleation of the micro-diver technique for the 
determination of tke acetylcholinesterase contents in 
a single nerve cell. 

Albino rats, weighing about 200 gm., were killed 
by decapitation without anesthesia. The spinal, 
sympathetic and parasympathetic ganglions were 
isolated and placed. in substrate-bicarbonate Ringer’s 
solution. Individual nerve cell bodies and a part of 
their neurites 100-200u long were dissected out 
by micromanipulazion. The divers were charged 
and a 7 x 10-? M solution of acetylthiocholine 
was used as substrate (Zajicek and Zeuthen, unpub- 
lished work). The esterase activity was expressed 
as the amount of carbon dioxide evolved from the 
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bicarbonate buffer by the acid formed during the 
enzymatic hydrolysis of acetylthiocholine. The 
sensitivity of the divers employed was of the order of 
2 x 10-* ul. carbon dioxide. 

The esterase activity curves for a cell body, 
isolated from a sympathetic ganglion (filled ,gireles) 
and that of its neurite (open circles) are. -given in 
Fig. 1. This graph shows that the cell body liberated 

-about 620 x 10-? ul. carbon dioxide, and a part of its 

neurite 130, long 235 x 10-5 ul. carbon dioxide 
per hour, corresponding to the hydrolysis of about 
7:6 x 10-8 ugm. and 2-9 x 10-3 ugm. of acetyl- 
thiocholine respectively. 

Recent findings on the different types of cholin- 
esterases indicate that acetylcholmesterage is the 
physiologically important enzyme in splitting acetyl- 
choline in the animal system*. When measuring the 
enzymic activity in a single cell, the differentiation 
between cholinesterase and acetylcholmesterase can- 
not be achieved by current substrate specificity or 
activity-substrate concentration relationship tests for 
reasons discussed in detail elsewhere. 

It has recently been found that 8 x 10-? M mipafox 
(bis-monotsopropylamino-fluorophosphine oxide) com- 
pletely inhibits the non-specifie serum cholinesterase, 
whereas it affects acetylcholinesterase activity only 
in concentrations higher than 6 x 10-9 M7, 

The quantitatrve determination of non-specific 
cholmesterase and acetylcholinesterase activity in a 
single cell with the aid of the inhibitor involves three 
main steps: (1) the determination of the whole 
acetylthiocholine-splitting capacity of the cell; 
(ii) the introduction of a 6 x 10-5 M solution of 
mipafox which inhibits the non-specific cholin- 
esterase into the diver; (iii) the subsequent measure- 
ment of the acetylcholinesterase activity (Zajicek, 
unpublished work). 

The esterase activity curves of a cell body isolated 
from a spinal ganglion (crosses) and of a 100-p long 
part of its neurite (filled circles), and, finally, of a 
sample -of purified serum cholinesterase, before and 
after treatment with mipafox (open circles), are 
shown ın Fig. 2. The graph shows that the cell body 
and its neurite, which hydrolysed 17 x 10-* and 
1-5 x 10-3 pgm. of acetylthiocholine per hr., re- 
spectively, exhibited the same esterase activity after 
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Fig 1. Esterase activity curves of a cell body (374) isolated 
from a sympathetic ganglion of rat (filled circles) and that of a 
130-4 long part of its neurite (open circles) 
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Fig. 2. Esterase activity curves of a cell body (444) isolated 
from a spinal ganglion of rat (crosses), of a 100-7: long part of its 
neurite (filled circles) and of a sample of purified serum cholin- 
esterase (open circles), before and after treatment with mipafox 


treatment with mipafox as before treatment, whereas 
the non-specific cholinesterase was completely m- 
activated by the inhibitor. It is therefore concluded 
that the esterase estumated in the single spinal ganglion 
cell was an acetylcholmesterase (‘specific’ or ‘true’ 
cholinesterase), that is, the enzyme which is claimed 
to be connected with the mechamsm of the trans- 
mission of nerve impulse’. 

A detailed report of the mter- and intra-cellular 
distribution of acetylcholinesterase in ganglion cells 
will be published later. 

Ezro GIACOBINI 
JOSEPH ZAJIOEK 

Physiological Department II, 

Karolinska Institutet and - 

Institute of Radiopathology, 

Radiumhemmet, Stockholm. 

Aug. 12. 
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An Unidentified Amino-sugar present 
in Cell Walls and Spores of Various 
Bacteria 


A SUBSTANCE reacting as a hexosamine but which 
is not glucosamine or galactosamme has been found 
in 6 N hydrochloric acid hydrolysates of a variety of 
bacterial cell walls by Cummins and Harris! and in 
peptidés isolated from spores of Bacillus megathervum, 
B. subtihs and B. cereus by Strange and Powell’. 
There is evidence that in all cases the same substance 
is involved, and recently in this laboratory a-similar 
compound was isolated from acid hydrolysates of 
cells of Micrococcus lysodetkticus in sufficient quantity 
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Fig. 1. An unidentified amino-sugar from B. —— spore 
peptide, crystallized from ethanol-water, 


for comparison with that from spore popes, which 
showed that it was identical in a number of properties. 
The amino-sugar would therefore seem to be widely 
distributed in bacteria. The base has now been 


obtained in crystalline form from acid hydrolysates 


of spore peptide (Fig. 1) by the use of ion-exchange 
resins. Investigation of the crystalline compound has 
shown that it is not a simple hexosamine; . for 
example, after treatment with ninhydrin according 
to the method of Stoffyn and Jeanloz?, followed by 
paper chromatography, a spot was obtained which 
reacted with aniline phthalate’ and other sugar spray 
reagents like a pentose but which had an Ry value 
considerably lower than that of arabinose, lyxose, 
xylose or ribose. This product reduced ammoniacal 
silver nitrate but did not react with naphtho- 
resorcinol-trichloracetie acid’. 

So far, the amino-sugar has always been found in 
the presence of glucosamine or glucosamine and 
galactosamineb?, and since it reacts hke them in 
three methods for their estimation, namely, those of 
Elson and Morgan’, Dische and Borenfreund’ and 
Tracey’, it will be estimated with them as hexos- 
amine. It was thought desirable to determine the 
quantitative effect of the substance in these three 
methods. .The crystals were dried over phosphorus 
pentoxide in vacuo at 60°. 

Using the Immers and Vasseur® modification of 
the Elson and Morgan method, the colour obtained 
had an absorption maximum near 520 mu, compared 
with that of 530 my for the glucosamine or galactos- 
amine derivatives?. The relationship between light 
absorption at 520 and 530 my and concentration, for 
the substance and glucosamme (base), is shown in’ 
Fig. 2. When the hight absorption of both derrvatives 
was measured at 530, 520 and 510 my, the colour 
produced by the amino-sugar was equivalent to 50, 
69 and 77 per cent, respectively, of that produced by 
an equal weight of glucosamine. 

Using the Dische and Borenfreund method, the 
light absorption of the colour produced measured at 
492 mp minus that méasured at 520 my was 53 per 
cent of that produced by: an equal weight of glucos- 
amine (base). 

Using the Tracey alkaline distillation method, the 
ammonia liberated from the substance was equivalent 
to 5 per cent nitrogen compared with 7-8 Pee cent 
for glucosamine (base). 


From these results it is evident that the substance ` 


cannot be estimated as a hexosamine with reference 
to glucosamme.unless the conversion factor is known 
for each method. A simple method of detecting it 
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is to take readings o? the absorption of the Elson 
and Morgan colour af 510 and 530 my. The ratio 

— log T 530 mp. 

— log T 510 mp 
amine and galactosamine derivatives and less than 
0-9 for the ammo-sugar derivative. It is also possible, 
by means of this ratic, to detect it in solutions con- 
taining these hexosamimes, providmg its concentration 
with respect to them high enough. 

For the estimation cf the substance in the presence 
of -glucosamine ar gulactosamine, advantage may 
be taken of the fact that the ion-exchange resin 
1R-120 (H) (obtainable from B.D.H., Ltd.), buffered 
to pH. 6-05, will remove these hexosamimes but not 
the amino-Sugar from aqueous solution. A column 
of LR-120 (H) was prepared and M sodium dihydro- 
gen and disodium phcsphate buffer, pH 6-05, passed 
through until the eluent was at this pH. The resin 
was washed with. dedonized water until the eluent 
was free from phospaate and dried at room tem- ^ 
perature on filter paper. The solution for analysis 
was adjusted to 7H 6-0; in the case of acid hydro- 
lysates, this was achieved by the use of 1R-4B (OH). 
The solution was diluted, if necessary, to contain not 
more than 100 ugm./ni. hexosamine-reacting material ` 
(as glucosamine). A sample (5 ml.) was treated with 
buffered resin (approximately 1 gm.) in & stoppered 
tube on & rotary shaker for 30 min. The solution 
was filtered free from resin through a Whatman 
No. 1 filter paper (5-5 rm.) and the Elson and Morgan 
reaction carried out -vith an aliquot of the filtrate 
(1-2 ml.). In the absence of the pure substance, a 
glucosamine standard may be used and the result 
multiplied by a factor, namely, 1-78, 1-45 or 1-3 for 
measurements taken at 530, 520 or 510 my, respec- 
tively, to give" the approximate concentration. 
Recoveries with solutions containing the substance 
and glucosamine or galactosamine were 98-101 per 
cent when compared with a standard of the pure 
amino-sugar. Acid hydrolysates of cell walls of 
vegetative B. megnutherium, B. subtilis and B. cereus 


is greater than 1-1 for the glucos- 
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F1g.2. Concentration/—log T relationships for the amino-sugar and | 

glucosamine derivatrves in the Elson and Morgan reaction: 

(a) amino-sugar-at 530 ris; (b) amino-sugar at 520 mp; () 
glucosamine at 520:mH ; (d) glucosamine at 530 mg 
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were found to contam 10, 11-6 and 4-3 per cent, 
respectively, of the amino-sugar. 

Work on the identification of the substance is 
proceeding in this laboratory. 
R. E. STRANGE 
F. A. DARK 
Microbiological Research Department, 

Porton, Nr. Salisbury, 
Wilts. 
Sept. 26. 
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Vitamin By Activity of Chlorella 
vulgaris Beij and Anabaena cylindrica Lemm 


MICROBIOLOGICAL tests by means of vitamin B,,- 
dependent bacteria and Euglena gracilis have shown 
that higher plants contain only traces (less than 
l ugm. per 100 gm. dry weight) of vitamin B; 
whereas microbiological activity corresponding to 


10-50 ugm. vitamin B,, per 100 gm. dry weight has ` 


been reported in a number of algae. 

Several substances, such as factor A and pseudo- 
vitamin B, are closely related chemically to 
eobalamin and capable of supporting growth of the 
bacteria and Huglena used for microbiological assay 
of the vitamin»; but they cannot replace cobalamin 
in the nutrition of higher animals’. Some micro- 
organisms are known to synthesize these substances 
as well as vitamin B, itself?*, The vitamin B; 
activity of two algae was therefore investigated to 
determine whether this was due to cobalamin or to 
- one or more of the related factors. Pure cultures of 
algáe, which had been maintained free from bacteria 
during many transfers on inorganic media, were 
employed to ensure that any vitamin B,, activity 
detected must have originated from the synthetic 
` activity of the organisms studied. 

Vitamm B,, assays, were carried out by a modifica- 
tion of the Æ. coli mutant plate-assay method’, the 
solution for assay bemg obtained by extracting the 
algae with hot aqueous methanol in the presence of 
ammonia and cyanide. The nature of the substances 
present was determined by chromatography, iono- 
phoresis and bio-autography*. By these tests the 
sample of Chlorella vulgaris was shown to contain 
6-3 pgm. cobalamin per 100 gm. dry weight ; no 
‘other compounds showing vitamin B,, activity could 
be detected. The results obtained with Anabaena 
cylindrica are shown in Table 1. 

About 65-70 per cent of the activity of the Anabaena 
was due to vitamin B,» the remaining effects being 


Table 1 












Activity of B,, and related substances 
Total vit. B, | (in terms of B,.) per gm. dry weight 


activity 





Added 








» cobalt | (E coh)per |- Pseudo- | Factor | Factor 
gm. dry wi. Vit By vit. Bis A} B 

Nil 0 63 gm. 0:44 ugm. | 0 19 ugm. | trace 

óppm. 11 ugm. 0-70 ugm. | 0:40 ugm | trace 





NATURE 


January 20, 1956 von 177 


caused by the presence of pseudo-vitamin B,, and 
traces of factors A and B. In one experiment, cobalt 
(5 p.p.m.) was added to the medium to determine 
REA addıtional cobalt would allow synthesis of 
more vitamin B,, Although the concentration of 
vitamin B,, was thereby almost doubled, scarcely 
any more total vitamin B,, activity was detected, 
because the dry-weight yield of alga was simul- 
taneously depressed. 

The cobalamin content of Chlorella used in these 
studies is of the same order as the microbiological 
activity reported by Combs? for this organism: it 
indicates that the algae, grown under controlled con- 
ditions, may synthesize sufficient cobalamm to 
contribute to the dietary needs (up to about 5 ygm./ 


. 100 gm. food) of higher animals and man. 


The higher animals and mahy Protista, for which 
vitamin B,, is an essential nutrient, have been 
thought to be dependent on bacterial and fungal 
synthesis of the vitamin. The presence of cobalamun 
in at least two different algae may point to an 
alternative source of this nutrient, particularly for 
B,,.-dependent organisms living in soil or water and 


for the food chains of animals living on these 


organisms. 
. F. Brown - 
+ W. F. J. CurHBERTSON 


Glaxo Laboratories, Ltd., 
Greenford, Middlesex. 


G. E. FoaG 
Department of Botany, 
University College, 
London. 


! Holdswórth, E. S., Ford, J. E., Kon, S. K., and Porter, J. v. G., 
Nature, 171, PES (1988). 

? Ford, J. E., and Porter, J. W. G., Brit. J. Nutrit., 7, 826 (1953). 

* Piifiner, J. J., Calkins, D. G., Peterson, R. C., Bird, o. D., MeGlohon, 
V., and Stipek, R. W., Amer. ehem: Soe., 220, 120th Meeting, 
Sept. (1951) Lewis, U. J., Tappan, D. V., and Elvehjem, C. A., 
J Biol. Chem., 199, Re (1559) Firth, v. and, Johnson, B. C, 
Science, 120, 352 (1954). 


* Pamer T: J., Dion, H. W., and Calkins, D. G., Fed. Proc., 11, 269 


* Harrison, E., Lees, K. A., and Wood, F., Analyst, 76, 696 (1951). 

* Holdsworth, E. S., Ford, J. E., Kon, S. K., and Porter, J, W. G, 
Nature, 171, 148 (1953). 

? Combs, G, F., Science, 116, 453 (1952). 


` 


Influence of the Adrena! Cortex on 
Wool Growth and its Relation to ‘Break’ 
and ‘Tenderness’ of the Fleece: ' 


We were interested to know whether the adrenal 
cortex exerted a depressant action on wool growth 
in sheep. Such a mechanism might underlie the | 
decline in wool growth observed in winter? and 
during pregnancy*, since cold and gestation are 
known 4o -merease adrenocortical activity in other 
species. The marked incréase in the number of 
active follicles which begins about ten days after 
birth m the lamb (Ferguson, K. A., Schinckel, P. G., 
Carter, H. B., and Clarke, W. H., in preparation) 
may possibly be due to release from adrenocortical 
inhibition. Field-observations link the occurrence of 
‘break’ or ‘tenderness’ of the fleece* with disease, 
advanced pregnancy or environmental stresses which 
may be expected to stimulate secretion of adreno- 
corticotrophic hormone. 

We have observed the effects on wool growth of 
treating sheep with adrenocorticotrophic hormone 
and with cortical steroids, The sheep were main- 
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tained in pens on & constant food intake. Wool 
growth was measured by the periodic clipping of a 
sample area defined by tattoo lines. Four ewes 
received daily intramuscular injections of 40 1.0. of 
long-acting adrenocorticotrophie hormone (Acton) for 
ten weeks. 

The results are shown in Fig. 1. Wool growth 
was significantly decreased in the treated sheep 
(P < 0:01). In two sheep, wool growth diminished 
progressively until completely arrested, and rose 
sharply after cessation of treatment. In the other 
two animals, a degree of refractoriness developed 
after an initial decrease ın wool growth. Fibre thick- 
ness and length growth were reduced and histological 
sections revealed many follicles that had shed their 
fibres and undergone varying degrees of mvolution. 
Primary follicles shared-this effect, though to a lesser 
degree than secondary follicles. Coinciding with the 
resumption of wool growth as determined on the 
sample area, a ‘break’ appeared in the fleece above 
the surface of the skin in all sheep treated. Numerous 
shed roots and new growing tips resembling those of 
lambs’ wool were discernible microscopically in this 
part of the staple, whereas other fibres, though 
continuous through the region of break, were reduced 
in diameter. - 

The number of circulating eosinophils was reduced 
by treatment with adrenocorticotrophic hormone. 
This reduction was less persistent m those sheep 
showing refractoriness to treatment, suggesting that 


, 
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the adrenals of these sheep were 
unakle to respond to continued in- 
tense stimulation. No refractoriness 
has been noted in four sheep treated 
with cortisone. The serum of a 
sheep refractory to adrenocortico- 
trophic hormone failed to protect 
hypcphysectomized rats against the 
effec; of the hormone m restoring 
the weight of adrenals, indicating 
that antibodies to the hormone were 
not the cause of the refractoriness. 

A response resembling that to 
adrenocorticotrophic hormone was 
produced in four ewes by the daily 
intremuscular injection of 1-8 mgm. 
cortisone acetate per kgm. body- 
weight for eight weeks. Again the 
appearance of the ‘break’ above the 
skm coincided with the resumption 
of wool growth four to six weeks 
after cessation of treatment. The 
local application of an ointment 
containing 0-1 per cent of 9-x-fluoro- 
hydrocortisone (Merck) to the sample 
area on three sheep suppressed wool 
growth and induced local skin changes 
resembling those produced by the 
systemic treatments described, while 
normal wool growth continued on 
sample areas sham-treated with the 
ointment base on the opposite sides 
of she same sheep. Treatment 
of other sheep with a 2:5 per cent 
hydrocortisone ointment (Merck) pro- 
duced a much smaller response. 

Experiments are in progress to 
determine whether the cortical secre- 
tion of the normal sheep is suffi- 
ciens to limit wool growth. Com- 
parisons are being made of the 
wool growth of adrsnaleetomized sheep maintained 
on different levels of cortisone and deoxycortico- 
sterone. - 

The above experiments suggest that a temporary 
hyperactivity of the adrenal cortex may be 6 
common physiclogizal mechanism underlying tho 
occurrence in the field of ‘tenderness’, ‘break’, ‘rising 
of the fleece’, and possibly the ‘cotted fleece’. How- 
ever, the degree of adrenocortical stimulation which 
occurs following natural stresses which cause ‘break’ 
remains to be determmed. Further investigation is 
also required to test whether variations in adrenal 
cortical activity are of importance in determining 
natural variations ic wool growth, such as those due 
to individuality, breed, nutrition, gestation and 
season. 

H. R. LINDNER 
K. A. FERGUSON 


Commonwealth Scientific and Industrial 
Research Organization, PE 
Division of Animal Health and Production, 
Sheep Biology Laboratory, 
Prospest, N.S.W. 
Oct. 28. 
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Zinc in Aspermic Human Semen 


Norman human seminal plasma has been shown 
to contain a higher concentration of zme than any 
tissue except sperm}. The sperm contain a very high 
concentration of zinc, but their removal from semen 

by centrifugation causes no significant reduction in 
` the zine concentration of the fluid because of their 
small relative volume. No previous opportunity had 
occurred for analysis of naturally aspermic semen, 
but recently a specimen of this nature was received. 
It had not been collected in specially cleaned glassware, 
but any contamination due to this fact could not 
have added more than a few ugm./ml. to the zinc 
content, 

The centrifuged deposit from the whole specimen 
was examined by phase microscopy and by the stain- 
ing method of Isenberg* and found to contain a few 
epithelial cells, but no sperm. The volume of the 
semen was 5 ml. 

Zinc was estimated in 1 ml. of the plasma by the 
method of Vallee and Gibson’. The dry weight was 
7-6 gm./100 gm. and the zine concentration 234 ugm./ 
ml. This result did not differ significantly from 
normal: four specimens of normal human seminal 
plasma contained 134 + 59 (S.D.) ugm. zine/ml. 

It is known that dietary zine deficiency will cause 
a reduction of androgenic hormone production and 
‘aspermia, in rats‘. The wide distribution of zine in 
Nature makes dietary zinc deficiency in man very 
improbable, and the normal volume and the high 
zine content of this semen suggest normal prostatic 
function. The donor was clinically normal, with no 
evidence of androgenic insufficiency. 


C. A. Mawson 
M. ISABEL FISCHER 
Biology Branch, 
Atomic Energy of Canada, Ltd., 
Chalk River, Ontario. 
H Sept. 13. 
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Reticulocyte Enzymes and Protein 
Synthesis 


THe henioglobin of red cells appears to be 
synthesized during the early stages of maturation, 
and its formation is more or less complete by the time 
the cells leave the bone marrow. , Although reticulo- 
cytes have practically their full complement of 
hemoglobin, evidence from amino-acid incorporation 
Studies! suggests that these cells, unlike mature 
erythrocytes, still have protem-synthesizing capacity. 
In view of this, it was felt that it would be of interest 
to see if certain enzymes were at a high level of 
activity in reticulocytes; Table 1 summarizes the 
results of & preliminary investigation of the level of 
activity- in the two types of cell for a number of 
enzymes which might be involved in some way in a 
protein-synthesizing mechanism. 

In addition to the enzymes shown, attempts were 
made to detect glutamine synthetase and enzymes 
synthesizing glutathione. However, under the con- 
ditions of assay which were tried, such activities were 
not detected in either erythrocytes or reticulocytes. 

The phosphatases listed in Table 1 were investigated 
in view of the possibility that their in vivo function 
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Table 1 
Approximate 
Enzymatic activit: H | Activatds; s activity in 
nzymatic activity p ctivatġws | activity in 
5 Ž reticulocyte 
preparations 
' Cathepsin 32 none 6-folà 
Giyoylely med 7-5 | 0-001 M Zn** no merease 
G; cine dipept- * 
ie d Pop 78 0 001 M Cot+ 8-fold 
ere amino- 
eptidase 78 0 001 M Mn** 2-fold 
Teipeptidase TI none 2- to 3-fold 
Liberation of inorganic 
phosphate from aden- 
osine tri-, di- and 
mono-phosphate 75 ó 001 M Mg** 2- to 3-fold 
Acid phosphatase 60 none 3- to 5-fold 
Alkaline inorganic 
pyrophosphatase 75 |0025 M Mg** 8-fold 
Acid inorganic pyro- 
phosphatase 52 none 12-fold 





may be concerned with the transfer of phosphate 
bond energy utilized in the Imking of amino-acids. 
The reticulocyte preparations were similar to those 
used in the ammo-acid incorporation studies of 
Borsook!, that is, preparations of rabbit blood con- 
taining 70-90 per cent reticulocytes, obtained follow- 
ing reticulocytosis induced by phenylhydrazine. The 
assays were carried out on whole hemolysates 
obtained by freezing and thawing the washed, cells, 
and activities were expressed per milligram of protein 
nitrogen. 

During the transition from reticulocyte to erythro- 
cyte, much of the cellular protein, other than hemo- 
globin, disappears, and it might be expected that, 
relative to total protein nitrogen, a generally higher 
level of enzymatic activity might be found in the 
former type of cell. This may account for the fact 
that most of the enzymes studied showed some in- 
crease in activity in reticulocytes. 

However, from Table 1 it is apparent that some 
enzymes are increased to a greater extent than the 
others: namely, cathepsin active at pH 3-2, one 
particular peptidase (glycylglycine ,dipeptidase), and 
inorganic pyrophosphatase. 

The possibility that cathepsins have a synthetic 
function has long been considered, and there appears 
to be some correlation between the rate of growth, 
or of protein synthesis, and the level of catheptic 
activity in various tissues?*?. On the other hand, 
recent reports that cathepsins are mitochondrial 
enzymes‘ are not in accord with a protein-synthesizing 
function, as the latter process appears to be associated 
with microsomal particles. It’ has been suggested? 
that catheptic activity is concerned with the provision 
of free amino-acids for utilization in protein forma- 
tion, rather than with the synthetic mechanism itself. 

The observation of a specific increase in dipeptidase 
activity is of interest m relation to recent reports by 
Binkley®, who, in the course of attempts to purify 
eysteinyl glycinase from swine kidney, obtained a 
soluble fraction which possessed a very high non- 
specific dipeptidase activity and which was apparently 
non-protein in nature. This material exhibited some 
of-the properties of a polynucleotide, and in view of 
this, it was suggested that in vivo the'activiby might 


be related to protein biosynthesis. 


Among the phosphatases studied, the largest 
increases were found in the case of the inorganic 
pyrophosphatases. This observation may have a 
bearing on results obtained by Hoagland and Keller‘, 
who have formulated the following scheme for the 
carboxyl activation of amino-acids (detected in therr 
experiments by hydroxamate formation) : 
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E+ATP = E(AMP—PP) 
E(AMP—PP)+AA = E(AMP—AA)+PP 
F(AMP—AA) NHOH c 2+AMP+AA—NH.OH 


If the activaticn of amino-acids prior to incorpora- 
tion'into protein takes-place by a general mechanism 
Such as the above, then a function for the intracellular 
pyrophosphatase is apparent: to split the inorganic 
pyrophosphate formed, thus providing free ortho- 
phosphate for utilization in the regeneration of 
adenosine triphosphate (presumably through a con- 
comitant glycolytic process). The higher inorganic 
pyrophosphatase activity- in reticulocytes could be 
related m this way to the protein-synthesizing 
capacity of these cells. 

Detailed reports on the above investigations are in 
preparation for submission to the Biochemical Journal. 
This work is supported by a grant from the Secretary 
of State for Scotland on the recommendation of the 
Advisory Committee on Medical Research. 

Drvummonp Extis 
a C. ELIZABETH SEWELL 
] L. G. SKINNER 
Regional Blood Transfusion Centre, 
Royal Infirmary, 
Edinburgh 3. 
Sept. 28. d 
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Polyembryony in Cassia 


Durna an investigation into a presumed hybrid 
swarm among QCassias!, seeds with twin embryos 
were found. An examination of the.seeds of different 
species of Cassia that were available has shown the 
occurrence of polyembryony to be geographically 
widespread and remarkably common withm several 
species. Table 1 gives the percentage of twins and 
triplets (in brackets) found in different collections of 
fifty to a hundred seeds, 


Table 1. PERCENTAGE OF TWINS AND TRIPLETS (IN BRACKETS) IN 


DIFFERENT COLLECTIONS OF SEED 
Australian species uA Cassia 1 2 3 4 5 
C. artemisioides Ga 10.00 25  10(1) 23(3) 8 
C. australis var. Bac Benth. 0 
, desolata Vn involucrata | 


‘J. M. Bla 16 (1) 
C. eremophila A. Cunn 40 (2) 20 (2) b 24 
C. phyllodinea R. Dr. 14 (1) 
C. sturtii R, Br. 3 21 9 40(4) 14(2) 


The exotic species C. bicapsularis, C. cana, C. 
corymbosa, C. fistula and C. leptophylla contained no 
twins in single samples of fifteen to fifty seeds. 

Among the twins and triplets the embryos varied 
from equality in size to one large and one small, and 
one large and two small respectively, gross inequality , 
being the general case. Fused embryos and others 
with extra or reduced cotyledons were also frequent. 
The pairs of large twins at least were viable. 

These extra embryos could arise from several 
sources. The occurrence of cleavage polyembryony 
or of several embryo sacs would not be apomictic in 
nature, but the first case would lead to the pro- 


NATURE 


19] 


duction of identical twins as would apomictic embryos. 
The latter could have developed from cells of the 
nucellus and integuments, or in some cases from the 
synergids. Twins ar-sing from several embryo sacs 
would not be identical. However, many genera are 
facultative apomirts, and both sexual and apomictic 
reproduction may oesur simultaneously?. Evidence 
for this in Cassia was indicated when one plant, 
presumed to be a hybrid on morphological characters, 
failed to segregate but produced twins and other 
abnormal seedlings, while a second plant produced 
morphologically different peodings from each of two 
pairs of twins. 

All the Austrahar. species listed belong to the 
section Psilorhegma, which is well developed in 
Australia, but the varied biotypes of which have 
resulted in taxonomic confusion, particularly in the 
species .complex certred about OC. sturtii. The 
preservation of the ictermediates could be the result 
of both apomixis anc of sexual reproduction. 


D. E. Symon 
Waite Agricultural Research Institute, 
Adelaide. ' 
Aug. El. 


1 Symon, D. E., Aust. J. Bst., [8 (2), 190 (1955)]. | 
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A Feature of the Root Nodules of 
Casuarina : 


In the course cf an investigation into the 
development and physiological activity of the root 
nodules of Casuarina, considerable numbers of 
nodulated plants of C. cunninghamiana and C. 
equisetifolia are being grown in water culture. Nodula- 
tion was secured. by inoculating the roots of young 
plants with a suspension of crushed Casuarina 
nodules obtained from abroad through the assistance 
of Dr. H. R. Fletcher, of the Royal Botanic Garden, 
Edinburgh, and commenced three to four weeks after 
such inoculation. McLuckie! noted a resemblance 
between Casuarina and Myrica root nodules in that 
both show a lobed structure as the result of repeated 
branching (actually this is true of most non-legume 
and some legume nodules) and in that a root grows . 
out from each noduls lobe. 

An interesting feature which has emerged from the 
present study is that shese nodule roots show strongly 
upward growth, as ilustrated in Figs. 1—4.. In some 
cases the roots (whick bear few or no root hairs) have 
attained & length of 10 cm. and may project from 
the surface of the culture solution even when orig- 
inating from quite deeply set nodules. Precisely 
similar features have been recorded previously for 
Myrica gale? growing under a variety of cultural and ' 
under field condisions. In that species the upward 
growth of the module roots was shown to be the 
result of negative geotropism (not of ageotropism, 
as stated in a recens review?), and was thought to 
be possibly of significance in the ventilation of the 
nodules, which are otherwise enclosed in a layer of 
cork tissue. The gereral position seems to be much 
„the same in Casuarina. 

It is somewhat.surprising that this unusual pattern 
of root behaviour should be repeated in such unrelated 
plants as Casuarina and Myrica, resulting in the 
nodulated root systems of young plants being virtu- 
ally indistinguishable from each other externally. A- 
further resemblance is that the nodules of Casuarina 
also are frequently pink in colour. I have no oppor- 
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. 1-4 show successive stages fn the development of nodules 
i ‘nodule roots in mt equisetifolia, orientated as they 
had grown. n. = nodule; n.r. = nodule root; b.r. = root (with 
root hairs) bearing nodule. (x 10 approx. ) 
tunity for examining field material of Casuarina 
nodules in situ to ascertain whether the upward 
growth of the nodule roots is shown under natural 
conditions. It is probable that such would prove to 
be the case; but-it would be necessary to examine 
newly formed roots, since the original orientation 
may no longer be shown in.old, moribund roots. 
Other observations on Casuarina nodules, which 
according to the work of Aldrich-Blake* and of 
Mowry® are nitrogen-fixing, will be presented else- 
where, along with full acknowledgments for assist- 
ance received, ; 
` G. Bonp 
Department of Botany, - 
University, Glasgow. Sept. 27. 
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Inhibition of Salt Absorption in Red 
Beet Root Tissue 


. Rees and Skelding! have reported that extracts of 
red-beet root tissue inhibit the absorption of salts by 
this material. They claimed that the extracts do not 
affect respiration, and attributed the influence to a 
non-metabolic effect on permeability. It was suggested 
that the inhibitory principle is responsible for natural 
dormancy in beet roots, and for the inability of freshly 
cut disks of dormant tissue to absorb salts actively. 
In an intensive investigation of this problem during 
the past two years, we have confirmed the main 
inhibitory effect, and have suggested a probable cause. 
It 1s hoped that a full account of the work will be 
published elsewhere. 


In this investigation, the uptake of potassium ions 


by disks of red beet root tissue has been examined 
using techniques already described’. Rates of respira- 
tion were determined in parallel experiments with a 
standard Warburg apparatus. The tissue extracts 
were prepared essentially as described by Skelding 
and Rees. In all cases the potassium content of the 
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expermmental solutions and controls was brought 
initially to 0:02 N, usually by the addition of an 
appropriate amount of potassium chloride, although 
occasionally, as indicated below; other salts of 
potassium were used. A small amount of sodium 
chloride was added to the control solutions to com- 
pensate for the sodium present in the tissue extracts. 
Competition with hydrogen ions was controlled by 
bringing all the solutions initially to pH 6, by addition, 
where necessary, of a small amount of potassium 
hydroxide. Uptake- and respiration-rates were 
generally determined over an experimental period of 
6 hr. at 25? C. 

It may be observed fram Fig. 1 that, in the presence 
of tissue extract, the uptake of potassium was reduced. 
At the same time there was a considerable stimulation 
of oxygen absorption. Dilution of the extract caused 
reduction of the inhibition and a decreased respiratory 
effect. A similar stimulation of respiration by extracts- 
of red beet has already been reported by Bennet-Clark 
and Bexon’, The absence of an effect in the experi- 
ments of Skelding and Rees seems somewhat sur- 
prising in view of these observations. 

During the present work, the respiratory and salt 
inhibitory effects of the extract have been separated 
to some extent by ether fractionation. It has become 
evident that a large part of the stimulation of oxygen 
uptake is attributable to sugars, and perhaps other 
respiratory substrates which do not inhibit salt 
uptake. On the other hand, fractions of the extract 
which cause inhibition invariably retain a significant 
stimulatory effect on respiration. These fractions 
contain large amounts of organic acids, chiefly malic 
and citric, which have been separated and identified 
chromatographically. Ib is claimed that these are 
chiefly responsible for the inhibition of ion upteke, 
and the residual respiratory effect. 

The slower uptake of cations from solutions of 
single salts containing a relatively immobile anion 18 
a well-known phenomenon. Uptake of potassium 
from a solution containing chloride may be compared 
with that from a solution of malate from the results 
in Table 1. Table 1 also shows that potassium uptake 
in the presence of a tissue extract 1s inhibited when 
compared with the uptake from potassium chloride, 
but not inhibited when compared with the uptake 
from potassium malate. This is true whether the 
potassrum content of the extract is made up initially 
by the addition of either potassium chloride or 
potassium malate. A similar effect has been observed 
with other organic acids, ineluding citric and 
succinic acids. 


Level of respiration and uptake 
(control == 100) 
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Fig. 1. ` Effect on disks of red beet root of extracts of the same 


tissue. Respiration, O ; uptake of potassium, A. 6 hr. at 25° C. 
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Table 1. Uptake of potassium 10ns (uequiv. per gm. fresh welght) 
from solutions of different salts, and in the presence of tissue extracts, 
1n 6 Dr., at 25° C. 

Solution Uptake S.E 
Potassium chloride 444 4 0 57 
Potassium malate 309 + 0-07 
Tissue extract+ chloride 34-4 + 0-26 
Tissue extract +malate 297 + 038 


It is concluded that the apparent inhibitory effect 
of tissue extracts of red beet ıs mainly attributable 
to association of a proportion of the cations present 
with organic anions, which are absorbed more slowly 
than chloride and cause & retardation in the rate of 
uptake of cations. 

In- later experiments we have observed that 
extracts prepared from actively growing roots of the 
beet, and also from disks with a strong accumulatory 
ability, show inhibitory effects on cation uptake 
which aro not significantly different from those 
exhibited by extracts from dcrmant roots. These 
observations indicate that the inhibition is without 
significance either in relation to the life-cycle of the 
beet plant, or to the development of an absorptive 
capacity in tissue disks. 

One of us (J. E. D.) wishes to thank the Agrı- 
cultural Research Council for permission to publish 
this communication, 

J. E. DALE 
J. F. SUTCLEFE 
Department of Botany, 
King’s College, 
London, W.C.2. Sept. 30. 
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Virulent Attacks of Eyespot on Oats 


Oars, although known to be occasionally attacked 
by eyespot caused by Cercosporella herpotrichoides, 
aro generally regarded as very resistant to this 
disease, and hence are usually considered the safest 
crop to follow wheat or barley where intensive cereal 
cultivation is being carried on. In view of this state- 
ment, the folowing observations on disastrous 
attacks of Cercosporella herpotrichoides on oats may 
be of interest. 

Durmg & survey of cereal crops in 1955 and the 
incidence of eyespot in Ireland, numerous crops of 
oats were reported as badly affected by lodging. 
A microscopical examination of specimens from 
eighteen crops confirmed the presence of Cercosporella 
herpotrichoides as the causative agent, the take-all 
fungus Ophiobolus graminis being present im one 
sample. The lodged crops were widely distributed 
over twelve counties: m nine cases the number of 
affected plants was more than 80 per cent, and 
in some of these the entire crop had gone down; 
the remainmg nine crops had lodged patches of 
varying extent. 

All crops were spring sown, that is, m March or 
April, and the varieties were Victory, Sun IT and 
Glasnevin Triumph, the rotation being : 


1 crop oats, following three successive barley crops; 

4 crops, each following three successive wheat crops; 
8 crops, each following two successive wheat crops; 

4 crops, each following one year wheat after ley; 

2 crops, each following one year wheat after roots; . 
1 crop, the third successive crop of oats; 

2 crops, each following wheat, no other particulars; 

1 crop, no particulars. 


Although typical eyespot lesions occurred to some 
extent on the oat plants, they were rather scanty ; 
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but frequently an imlented line was present on one 
or both sides of the calm. This indentation presented 
the appearance 2s ii the culm had been pressed in 
with the thumb-nail, the dent extending up the plant 
from the base to.a h»ight of one to three inches, and 
sometimes causing a. split in the culm. When such 
stems were cut long-tudinally, the fungus was often 
visible to the naked eye in the central cavity, and, 
as a rule, more proiusely developed than occurred 
in either affected wkeat or barley. 
This attack on oats was no doubt closely con- 
-nected with the prevailing climatic factors. Weather 
conditions in the ausumn-of 1954 and the following 
winter were such ae to preclude ploughing. March 
and Aprik in 1955 -vere favourable for cultivation, 
but both May and une were wet. In fact, the last 
mentioned was the ~vettest June since 1928 and the 
nights were unusualzy cold. Rain fell early in July, 
but then the weathe> suddenly changed and came in 
exceptionally werm, and it continued so throughout 
August. Lodging o? diseased crops commenced to- 
wards the end of th» third week in July, and as the 
very warm weather continued, more and more cases 
were reported. The sollapse of the plants was sudden 
and spectacular on many farms, lodging of most of- 
the crop occurring vithin two or three days. As no 
rain had fallen durmg the previous three weeks m 
many districts, the occurrence naturally aroused the 
growers’ interest. The various county instructors in 
agriculture were then consulted, and due acknow- 
ledgment is made to them for assisting in this 
investigation. ; - 
In a previous "communication! Miss Glynne 
reported a severe attack of sharp eyespot on oats 
due to Corticium soluni. We, however, are nob aware 
of any record in plant pathological literature of wide- 
spread attacks of ocdinary eyespot on oats such as 
described, and 1t wculd seem as if our views on the 
resistance and liability of oats to Cercosporella 
herpotrichoides will kave to be considerably modified. 
R. McKay 
z J. B. LOUGHNANE 
T. KAVANAGH 
Department of Plans Pathology, 
Albert Agricultural College, 
Glasnevin, Lublin. . 
1 Glynne, Mary D., Natures, 166, 232 (1950). 
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Spawning of the Sardine at a Definite Time 
of Day 


Tue sardine is th» prmcipal food-fish of the lands 
bordering the Adristic Sea. It is fished only “from 
April to September, since it disappears from the 
fishing grounds from October to March. This period 
is the spawning time, when it migrates to regions 
hitherto unknown. The eggs float in the upper layers 
of the sea and are sherefore found in the plankton. 
We have now been able to determine the spawning 
areas by means of systematic plankton studies 
throughotit the Adr=atic!. In the course of this’ work, 
it was found that she sardine (Sardina pilchardus) 
spawns at a certain time of day, namely, in the 
evening. This is an extension of the finding of 
Ahlstrom? for the Californian sardine (Sardinops 
caerulea). Since tbe phenomenon seems to be un- 
known in other marme fishes, we think it worth while 
to describe our metiod and results. 

Plankton samples were taken hourly for & period 
of 48 hr. at one spawning place on two occasions. 
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Fig. 1. Duration of eaten poet a int 


, in December at 1 





The first *occasion-was in December sat tis second 
in March. These dates wére selected because at the 
place chosen the water ‘temperature is then uniform 
from surface to bottom.: in December.it was 18? 
and in March 13? C. Thus the temperature conditions 
were as constant as in a laboratory experiment. We 
made use of the eleven embryonic stages of Ahlstrom, 
sinc the development of the two species is similar. 
Our results are shown diagrammatically in Fig. 1. 
Hatching takes place after stage XI. It will be seen 
from Fig. 1 that at 18° C. the duration of embryonic 


. development is nearly two days, and at 13° C. about 
‚three and a half days. It is also clear that spawning 


| 


+ 


takes place in the evening. 

We have some-evidence, deduced from studies of 
planktonic ova, of the occurrence of spawning at a 
definite time of day in’ yet other species of fish, 
especially pelagié'-ones, but the dáta are as yet 
incomplete. A full account of the work on the sardine 
will be published in Acta Adriatica, volume 7. 

T. GAMULIN 
: E : J. HURE 
Oceanographic Station, 
Dubrovnik, Yugoslavia. 
Sept. 30. 
! Gamulin, T., Rep. Inst. Oceanog., Split, No. 4 C (1954) 
2 Ahlstrom, E. H., Speo: Sci. Rep. No. 23, Fish and Wildlife Service, 


U.S.A. (1943). 
e 


Swimming of Fishes 

Tue ‘load carried’ by a nursehound Scyllium catulus 
is approximately 5 per cent im this fish, and fishes 
closely related to it; only 95 per cent of the weight 
of the fish (in air) is supported by the water. In most 
teleosts (with swim-bladders), such as the conger, the 
load carried is about 0-01, or practically the whole of 
the weight is supported by the watert. 

A large nursehound lends itself to the simple 
experiment of hanging additional weights on to it 
and ascertaining how much additional weight it can 
carry. This was done recently in one of the large 
outside tanks at the Marine Biological Association 
at Plymouth, when it was found that a.large nurse- 
hound could carry an additional weight “amounting 
to practically,25 per cont of its weight in air, while a 
teleost was practically incapable of carrying anything. 

Thus a.nursehound has an enormous reserve of 
carrying power, while most teleosts (with swim- 
bladders) have practically none. 

E A. G. LOWNDES 

Probus School, 

Probus, Truro. 

Sept. 13. : 
! Lowndes, A. G3 Ann. and Mag. Nat. Hist., 8, 241 (1955). 
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` “expréssion ‘light-mucroscopy’ used: with the intention 
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EA Nomenclature in Microscopy - 


Somm confusing terms, are. used ` UR un 
One ropeatedly sees and hears’ the 


of excluding- phase-contrast and ‘dark-ground, as 
though these methods did not ‘involve the use of light? 
Oné Also notices the éxpression ‘phase: contrast 
illumination’, which 18 used despite the fact that the 
essential"part of the method occurs at or near the 
upper. focal plane of the objective. * 

We need a universally recognized word for what 1s 
sometimes called ‘ordinary’ microscopy. The word 
‘ordinary’ is not very suitable, because other methods 
are’coming into wide favour. ` It might be convenient 


‘to speak of-‘direct’ microscopy in all cases in which 


(1) there is only one illummating cone, arranged 
symmetrically about the optical axis, and (2) the 


. direct and diffracted light are not treated differently. 
; Direct microscopy would be in contrast with ‘oblique’, 
dark; -ground' and ‘interference? microscopy. 


In ‘oblique’ microscopy the diréct rays are sent 

through the optical system in such a way that 
their course is not symmetrical about the optical 
axis. AR? 
In ‘dark ground’ microscopy the direct rays are 
either so directed as to miss the lenses of the objective 
by passing externally to them (external dark-ground), 
or else they are stopped within or just above the 
objective (internal dark-ground). What is here called 
internal dark-ground is commonly - called ‘central 
dark-ground’ ; but the term is not fortunate, for an 
annular stop is preferable to a central one. ("Dark- 
ground’ seems preferable to ‘dark-field’, because it-is: 
only the background, not the whole field of view, 
that 1s dark.) 

‘Interference’ microscopy is also of two main kinds. 
In one, which may be called ‘double-beam mterfer- 
ence’, two-coherent sets of rays are used for illum- 
mation. In the other, a single (hollow) illummating 
cone is used, and the second set of rays, with which 
the direct rays will be caused to interfere, originates 
at the object. . This is ‘single-beam interference’, but 
the name ‘phase-contrast’ is (unfortunately) firmly 
established. 

It would be a convenience to lmit the expression 


' ‘hght-microscopy’ to cases in which visible light 1s 


the iluminsent. If one did not state or suggest the 
contrary, it could be assumed that the illuminant 
was light. Thus, the unqualified expression 'dark-' 
ground microscopy’ would méan dark-ground' micro- 
scopy with visible light. The various terms suggested 
in the preceding paragraphs would be (potentially) 
as applicable to infra-red, ultra-violet and electron- 
microscopy as to light-microscopy. 

It would be consistent to restrict the term ‘photo- 
micrograph’ to micrographs made with visible light, 
and thus to speak always of infra-red, ultra-violet 
and electron ‘micrographs’. The expression ‘electron 
photomicrograph’, which one sometimes sees in 
scientific papers, is objectionable. 

. I thank Mr. W. Galbraith for criticism of the first 
draft of this communication. 


JoHN R. BAKER 


Department of Zoology and 
Comparative Anatomy, 
' University Museum, 
: Oxford. 
Sept. 28. 


` 


r 


- no.asoo January 28, 1956 > NATURE 


/ FORTHCOMING EVENTS ` - 


(Meetings marked witk an asterisk * are open to the public) 


- Monday, January 30 . 


ROYAL SOCIETY, OF MEDICINE, COMPARATIVE MEDIOINE SEOTION 
(at 1 Wimpole Street, London, W.1), at 5 p.m.— Discussion on ““Hypo-_ 
thermia’’. 

UNIVERSITY COLLEGE, LONDON (in the Physiology Theatre, Gower 
Street, London, W.C.1), at 5 p.m.—Dr. A. Nizet|(Liége): ““Hemo- 
poesis and General Protein Metabolism”.* ie) 

« ROYAL INSTITUTION, LIBRARY CIRCLE (at 21 Albemarle Street, 
London, W.1); at 5.30 p.m.—Mr. Geoffrey Parr: ‘(What Constitutes 
a Technical Best-Seller ?'" 

ROYAL GEOGRAPHICAL SoorETY (at 1 Kensington Gore, London: 
S.W.7), at 8 30 p.m —Prof. Sir Mortimer Wheeler: ‘East Africa's 
Ancient Past” (Mrs. Will Gordon Lecture for 1950). 5 

- Tuesday, January 31 ` a 

UNIVERSITY COLLEGE, LONDON (In the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—Dr. D. McKie; “Science In 
Elghteenth-Century Paris".* 

FAUNA PRESERVATION SocIETY (in the Mappin Terrace Pavilion, 
Zoological Gardens, Regent's Park, London, N.W.1), at 5 p.m.— 
General Meeting. Mr. J. A. Hislop: “Some Animals of Malaya’, 

ROYAL SOCIETY OF ARTS, COMMONWEALTH SEOTION (at John Adam 
Street, Adelphi, London, W.C.2), at 5 15 p.m,—Sir Gilbert Rennie: 
“Recent Developments In the Federation of Rhodesia and Nyasaland”. 

SooIETY OF CHEMICAL INDUSTRY, LONDON SECTION (at the Royal 
Soeiety, Burlington House, Piccadilly, London, W.1), at 6 p.m.— 
M. Jean Gerard “La Co-opération Technique Européenne" (Jubilee 
Memorial Lecture). 

SOCIETY OF INSTRUMENT TECHNOLOGY (at Manson House, 26 Port- 
land Place, London, W 1), at 7 p.m.—r. A. M. Godridge, Dr. R. 
Jackson and Mr. G. G. Thurlow: “Industrial Measurement of Gas 
Temperature". 

ROYAL AERONAUTICAL SOCIETY (at 4 Hamilton Place, London, W.1), 
at 7.30 p.m —Mr. Edwards: “Laminar Flow Aircraft Design”. 


Wednesday, February | 


GEOLOGICAL SOOIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Scientific Papers. 

INSTITUTION OF Post OFFIOE ELECTRICAL ENGINEERS (at ihe 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, W C.2), at 6 p m.—Mr. L. L. Hall and Mr. S. G. 
Young: “Civil Engineering Aspects of Radio Stations’ Work". 

INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
George Street, London, §.W.1), at 5.30 p.m.—Mr,. J Gillams* 
“The Harnessing of Nuclear Power for Industry".* 

ROYAL INSTITUTE OF CHEMISTRY, LONDON S£OTION (joint meeting 
with the SOUTH-WEST ESSEX TROHNICAL COLLEGE OHEMICAL SOCIETY, 
at the South-West Essex Technical College, Forest Road, London, 
E.17), at 7 p.m.—Mr J. S. Hughes and Mr. E. L. Bass. "Silicones— 
their Manufacture, Applieation and Analysis". 


Thursday, February 2 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p m.—Dr. Mary Whitear* "On 
Being a Fish".* 

CHEMICAL SooOIETY (at the Royal Institution, Albemarle Street, 
London, W.1), at 2.30 p.m. and 7.30 p m.—Symposium on ''Recent 
Advances in the Chemistry of Colouring Matters”. 

ROYAL Socrety (at Burlington House, Piccadilly, London, W 1); 
at 4.30 p.m.—Mr. K. H. L. Erhard and Prof. R. G. W. Norrish, 
F.R.S.: ‘Studies of Knock and Antiknocx by Kinetic Spectroscopy” ; 
Mr. F. J. L. Lipscombe, Prof. R. G. W. Norrish, F.R.S , and Mr. B. A. 
Thrush: “The Study of Energy Transfer by Kinetic Spectroscopy. 
lk. The Production of Vibrationally Excited Oxygen". 
^ LINNEAN SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 p.m.—Scientific Papers. 


Standard Frequency". 
ROYAL AERONAUTIOAL SOCIETY (at 4 Hamilton Place, London, W.1), 
at 7 m J. E. Gordon: “New Ideas in Plastics for Aircraft 
ructures", 


Friday, February 3 

BRITISH PSYCHOLOGICAL SOCIETY, INDUSTRIAL SEOTION (in Room 
408, Birkbeck College, Malet Street, London, W C.1), at 7.30 p.m.— 
Informal discussion on Mr. Alec Rodger's British Association paper— 
“The Effective Use of Manpower". Opening Speaker: Mrs. H. S. 
Anthony. 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m —Prof. H. Munro Fox, F.R.S.: “The Moon and Life’’. 


g Saturday, February 4 


Lonpon County COUNCIL (at the Horniman Museum, London 
Road, Forest Hill, London, $.E.23), et 3.80 p.m.—Dr. Gwynne 
Vevers: “Life in the Sea’’.* 

BRITISH INTERPLANETARY SoUrETY (in the York Hall of Caxton 
Hall, Caxton Street, London, S.W.1), at 6 p. m.—Mr. T. D. Bourdillon : 
“Portable Breathing Apparatus’’.* 


195 
" APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
before thé dates mentionec : 

LECTURER (with a good ‘honours degree and teaching experience, 
and preferably with industrial or research experience) IN PHYSIOAL 
or OnGANIO CHEMISTLY— he Clerk to the Governors, South-East 
Essex Technical College, Langbridge Road, Dagenham (February 4). 

LECTURER (with an hoxours degree in metallurgy of a British 
university or equivalent, .ogether with some teaching experience, 
and experience of metalluzgical research or industry) to specialize 
in the teaching of general <nd industrial metallurgy—The Registrar, 
College of Technology, Suffolk Street, Birmingham 1 (February 4). 

SUPERINTENDING SCIENTIST (with a university degree of high stand- 
ing in physical science emsineering or mathematics, and extensive 
experience 1n resenrch.and zlevelopment wonk and in the direction of 
such work) at the Weapon, Research Establishment, Department of 
Supply, Salisbury, South australia, to supervise groups engaged in 
research and development. in the fields of electronics, optics and 
electro-mechanical devices—Senior Representative (AP43) Depart- 
ment of Supply, Austrália House, Strand, London, W.C.2 (February 6). 

ASSISTANT (preferably wth an honours degree in science or agri- 
culture) IN THE CHEMISTRY DEPARTMENT at Auchincruive, for work 
mainly relating to the anal~sis of soil and other agricultural materials 
~The Secretary, Westof Scotland Agricultural College, 6 Blythswood 
Square, Glasgow, C.2 (February 8) 

ECTURER IN QGENETIC.—The Secretary of University Court, 
The University, Glasgow February 11) 

PHYSICIST (with a first- o" second-class honours degree or equivalent 
in physics), at the Miuistrycof Supply Chemical Defence Experimental 
Establishment, near Salistary, Wilts, for research on problems in- 
volving optics, heat transfer or radiation— The Ministry of Labour 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, S.W 1, quoting A.4/6A/AA (February 11). 

SENIOR SOIENTIFIO OFFICER (with a first- or second-class honours 
degree in biochemistry or in a biological subject with subsidiary 
chemistry, or with evidencc of outstanding ability) at the Ministry of 
Agriculture, Fisheries and Food in London—The Civil Service Com- 
mission, Scientific Branch, 30 Old Burlington Street, London, W.1, 
quoting §.4549/56 (February 16). " 

LECTURER IN EDUCSTION—The Registrar, The University, Reading 
(February 18). ` 

LECTURERS (2) IN STA*XISTICS— The Secretary, The University, 
Aberdeen (February 18) 

PROFESSOR OF PsycHOLCGY—The Registrar, University Registry, 
Oxford (February 23) 

ASSOCIATE PROFESSOR IN BOIL SCIENCE at the University of Sydney, 
Australia—The Secretary, Association of Universities of the British 
gommoawenit, 86 Gordom Square, London, W.C.1 (Australia, Feb- 
ruary 2 

LECTURER (with an-honcars degree in physical chemistry or equiv- 
alent qualification) IN PHYSICAL CHEMISTRY, at the School of Mines 
and Industries, Adelaide—The Agent General and Trade Commissioner, 
South Australia House, Merble Arch, London, W 1 (February 27) 

ASSISTANT LECTURER OF LECTURER IN PURE MATHEMATIOS—The 
Secretary and Registrar, TEe University, Southampton (February 28). 

ASSOOIATE PROFESSOR Oc SOIL SCIENCE in the Faculty of Agri- 
culture, University of Sydrey, Australia—The Secretary, Association 
of Universities of the British Commonwealth, 36 Gordon Square, 
London, W.C 1 (Australia February 928). 

LEOTURER (preferably wih experience in the field of plant physio- 
logy with special reference to agriculture, and some training 1n agri- 
culture as well as botany) IN PLANT PHYSIOLOGY at the University 
of Melbourne, Australla—Ehe Secretary, Association of Universities 
of the British Commonwealth, 86 Gordon Square, London, W C.1 
(Australia, February 29). 

LEOTURER (with at least an honours degrce in mathematics, and 
specialized in either pure sr applied mathematics) IN MATHEMATICS 
at the University of Queensland, Australia—The Secretary, Association 
of Universities of the British Commonwealth, 36 Gordon Square, 
London, W.C.1 (Australia February 29), 

RESEAROH FELLOW IN THE DEPARTMENT OF ZOOLOGY AND COM- 
PARATIVE PHYSIOLOGY-—Th= Registrar, The University, Birmingham 
(February 29), : 

SENIOR LECTURER IN CCINICAL BIOCHEMISTRY at the University 
of Melbourne—'The Secretary, Association of Universities of the 
British Commonwealth, 36 3ordon Square, London, W.C.1 (Australia, 
February 29). * 

IMPERIAL CHEMICAL INDUSTRIES RESEARCH FRLLOWS IN PHYSICS, 
CHEMISTRY, ENGINEEKING, METALLURGY and PHARMACOLOGY, or any 
related subject; three LE-ERHULME POSTGRADUATE FELLOWS (two 
in the Faculty of Science end one in the Faculty of Engineering); 
and RESEARCH FELLOWS Ir NUOLEAR PHYSICS—The Registrar, The 
University, Liverpool (Marzh 1) 

RESEARCH FALLOW IN GOTANY or IN ZooLoGy—The Registrar, 
'The University, Nottingha.n (March 1). . 

JOHN RANKIN CHAM oF HEOGRAPHY— The Registrar, The Univer- 
sity, Liverpog] (March 3). 

ASSISTANT’ LECTURERS (7) (one in pure and the other in applied 
mathematics) IN MATHEMZTIOS—TIhe Registrar, University College 
of South Wales and Manmo ithshiré, Cathays Park, Cardiff (March 30). 

IMPERIAL CHEMICAL INDUSTRIES RESEARCH FELLOWS IN BACT- 
BRIOLOGY, BIOCHEMISTRY, RIOMOLECULAR STRUCTURE, BOTANY (Plant 
Biochemistry and Biophysxs), CHEMICAL ENGINEERING, CHEMISTRY, 
CHEMISTRY OF LEATHER MANUFACTURE, CHEMOTHERAPY, COLOUR 
CHEMISTRY AND DYEING, ENGINEERING (Civil, Electrical or Mech- 
anical), FUEL AND REFRACTDRIES, GEOLOGY (including Geochemistry), 
METALLURGY, MINING (Selective Flotation and Geophysical Surveying), 
PHARMACOLOGY, PHYSICS, PHYSIOLOGY or TEXTILE INDUSTRIES 
CHEMISTRY OF HIGH POLYEERS (keratin and man-made fibres), TEX- 
TILE TECHNOLOGY AND Wo«L TEXTILE ENGINEERING—The Registrar, 
The University, Leeds 2 (4 prll 14). 

IMPERIAL CHEMICAL INDKSTRIES FELLOWS IN PHYSICS, CHEMISTRY, 
COLLOID SCIENCE, DIOQEEMISTRY, ENGINEERING, METALLURGY, 
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PHARMACOLOGY, Cantor PE, t or related subjects—The- Secretary 
General of the Faculties, The Old Schools, Cambridge (April 30). 

ASSISTANT (Grade B) IN PHARMACEUTIOS,” "and an ASSISTANT (Grade 
B) IN THE DEPARTMENT OF MATHEMATICS ab the Technical College, 
Bradford—The Director ôf, Education, Town Hall, Bradford. 

CHEMIST/ASSAYER IN THE DEPARTMENT OF GEOLOGICAL SURVEY, 
, -Gold Coast Local Civil Service, to take chargé of the Geological Survey 
> Chemical Laboratory 2 to-assay ore; to carry out'silicate analyses of 
rooks and minerals;. "to participate. in research in the-inter-relation 
of Gold Coast rocks and. in geochemistry—Duirector of Recrüitment, 
Colonial ‘Office, Great, Smith Street, London, 8.W.1, quoting 
^ BCD.105/13/00. 

CHEMIST (with a first- or second-class honours ‘degree or equivalent, 
and at least three years general industrial experience) at the Central 
Laboratory, Chiswick—Recruitment and Training Officer (F/EV 550), 
London Transport, 55 Broadway, London, 8 W.1. 

GaNETIOIST, Scientific Officer or Senior Scientific Officer grade 
(with at least a second-class honours degree in botany or other natural 
science and some ‘years experience in plant breeding and genetics, 
and preferably experience with tropical perennial crops or maize 
breeding), at the West African Institute of Oil Palm Research, Nigeria, 
to carry out research ander a senior geneticist in charge,of his division, 
directed towards Improving the oil palm by selection and breeding— 
Director of Recruitment, Colonial Office, Great Smith Street, London, 
S.W.1, quoting BCD 197/199/012. 

LECTURER IN PHYSIOS—'The Clerk, Northern Polytechnic, Holloway, 
London, N.7. 

LECTURER IN REFRIGERATION at the National College for Heating, 


Ventilating, Refrigeration and Fan Engineering—The Clerk to me 


Governors, Borough Polytechnic, Borough Road, London, S.E.1. 
PHYSICAL CHEMIST or PHYSICIST (with a first- or second-class 
honours degree or equivalent qualification in physical chemistry or 
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British Industries Farr Bulletin. Vol. 1, No. 1 (November, 1855) 
Pp. A. (London: British Industries Fair, Ltd., 1055.) [211 
Admiralty Bulletin No. 72; Underwater Hydrodynamic Resbarch 
—New peser at A.R.. TL. Teddington. ' Pp. 14-12.. (London: 
Admiralty and Ministry of Works, 1955.) 2111 
Ministry of Pensions and National Insurance. Digest of Statistics 
Analysing Certificates of Incapaci 1953/54. Pp. 26--00 tables. 
(London: Minisiry of Pensions and tational Insurance, 1955.) [2111 
Sondes Place Research Institute. Pp. 16. (Dorking: Sondes Place 
Research Laboratories, Ltd., 1955. [2311 
"Bedfordshire Naturalist, No. 9. (Being the Journal of the Bedford- 
shire Natural History Society and Field Club for the year 1954.) 
Pp. 50+4 plates. (Bedford: Bedfordshire Nataral History Sooiety 
and Fiad iub, 1955.) bs. [24 


Other Countries ` 


marke Ministry of Commerce and Industry: Mines 
üarrles Department. Geòlogical Survey, of Egypt. Rocks of 
pr Area. By,Dr. E. M, El-Shazly. ERG Yu plates, P.T. 100. 
of Gebel *"i-"Eneigi' District, A. Moustafa, M. L. A. 

and A.-M. Abdalla. Pp. x-F40-F18 Vim. P.T. 110. (re 
stry of Commerce and Industry, 1584 and 1955.) 2111 
omi in on Artificial Rain held in February 1953, under the joint 
ices of the Atmospheric Research Committee, C. S.IR. ., and the 

D 5 Meteorological Department. Pp. vli--148. (New Delhi: 
Council of Scientific'and Industrial Research, 1955.) [2111 
-New Zealand. Department of Sclentiflle and Industrial Research 
Geophysics Division). Seismological Observatory. Bulletin No. 
-131: Jamiary, February, March 1053—Wellngton, other New 
` Zealand Stations, and Fiji. Pp. ii+13. (Wellington : Government 
‘Printer, 1955.) [2111 
Bulletin of the Museum of Comparative Zoology at Harvard College. 


ublic of Egypt. 


physics), at a Ministry of Supply Armament Research and Develop-. Vol. 114, No.1: The Size of Parietal Foramen and Organ in Reptiles— 


- ment Establishment near Sevenoaks, Kent, for research on initiation 
‘of explosive systems and in application to Service stores—The Ministry 
of Labour and National Service, Technical and rare ial Register (K), 
26 King Street, London, S.W. 1, quoting F.963/6A/. 


SCIENTIFIC. ASSISTANT "with a a good science dente. a reading know- . 


ledge of two European languages (of which one should preferably be 
other'than French or German) and ability to write good English), for 
work in scientific information service involving abstracting and index- 
ing—The Director, Commonwealth Bureau of Soil Science, Rothamsted 
Experimental Station, Harpenden, Herts. zi 

‘SENIOR RUEBER "TECHNOLOGIST (with a good. degree, substantial 
experience in the rubber industry, evidence of research ability, and - 
eagerness to co-operate with colleagues engaged on basic chemical 
and physical research), for research and epplcationel- -studies in the 
dry rubber fleld—The Director of Hesearch, British [Rubber Pro- 
ducere Research Association, 48 Tewin Road; -Welwyn Garden City, 

erts. 

SENIOR TECHNICIAN IN ZooLoay—The Secretary, Bedford College 
(University of London), Regent's Park, London, AN i 


- REPORTS and other PUBLICATIONS 


« (not included in the monthly Books Supplement) 


; . Great Britain and Ireland | - 


The Gas Council. Research Communication GC 22: A Comparison 
of Fuels for ‘Cooking: By E. W. B. Dunning. Pp. 55. Research 
Communication GO 23: An_ Investigation of explosion Reliefs for 
Industrial Drying Ovens. 1: Top Reliefs in Box Ovens. By P. A. 
Cübbags and Dr. W. A. Simmonds. Pp. 46. „Research Communication 
An Investigation into.the akbosion of Ammoniaca] Liquor 
? pe teni) Continuous Vertical Retort Liqu uor. Ee: H. 
Blackburn, Dr. L. Barker, J. R. Catchpole and ollingworth. 
Pp. 101. Research Communication GO 26: The n of Gas 
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LECTURES AND COURSES 


GRESHAM LECTURES 


Dr. W. H Steavenson, FR A.S. (Gresham 
Professor in Astronomy) will deliver a course of 
Four Lectures entitled ‘Means and Ends 10 
Astronomy " on. Mon to’ Thurs., Jan. 30 to 
Feb 2, at Gresham College, Basinghall Street, 
ECA2 Tel. MONarch 2433 * 

The Lectures are free and begin at 530 pm 


UNIVERSITY OF LONDON 


A lecture on “ Some Recent Aspects of Diene 
Synthesis " will bé given by Professor K Alder 
(Cologne) at 530 pm, on February 6 at Uni- 
versity College (Chemistry Theatre), Gower Street, 





Admission free, without ticket 
- f JAMES HENDERSON, 
* f, Academic Registrar. 


tw 


OFFICIAL. “APPOINTMENTS 


The engagement of persons answering these 
advertisements . must be made through a Local 
Office of the Muustry of Labour or a Scheduled 
Employment Agency If ‘the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive, unléss he or she, or the employment, 
is excepted from the provisions of the Notification 
of Vacancies Order, 1952. 


MENTAL HEALTH RESEARCH 
i FUND 

Apphcations are invited: for one or more Lever- 
hulme Research Fellowships from suitably qual- 
fied persons wishing to pursue full-ume research 
work bearing on problems of mental health, 
whether in clinical psychiatry or in one of its sup- 
porting sciences. Applicants may apply for either 
a junior fellowship, in the range £700 to £1,200 
per annum (including superannuation), or a semor 
fellowship, in the range £1,300 to £2,000 per 
annum (ingluding superannuation). The appoint- 
ments are for two to three years in the first in- 
Stance, renewable for a maximum of one year 
thereafter. 

Further information from the Secretary, Menta! 
Health Research Fund, 39 Queen Anne Street, 
London, W 1 E 


SHUTILEWORTH COLLEGE 
LECTURER IN AGRICULTURAL 
CHEMISTRY 

Applications are invited. for the above post 
which will be vacant in April House ot board 
residence, 

Particulars from: ._ 








J. R. BOND, 
Principal 
Old Warden Park, 
Biggleswade, 





Beds, 
ADMIRALTY, ROYAL NAVAL SCIEN“ 
tific Service. Engineers. and. Physicists (particularly 


with Electronics) required in Experimental Officer 
and Assistant Experimental Officer grades in Ex- 
perimental Establishments in London, Portsmouth, 
Weymouth areas, Gloucestershire and Scotland 
Qualhficauons, British subjects, minimum of higher 
school certificate (pass degree, higher national! cer- 
tificate or near equivalent an advantage) London 
salary (men) Experimental Officer £790 to £960 
Assistant Experimental Officer £320 10s to £700 
(according to age) Appointments unestabhshed. 
but opportunities 10 compete for established posts 
—Application forms from Ministry of Labour and 
National Service, Technical and Scientific Register 
(K), 26 King Street, London, S.W.1, quoting 
A214/5A, 





ADMIRALTY, ROYAL NAVAL SCIEN- 
tific Service. Senior Scientific Officers and 
Scientific Officers- required ım Experimental 
Establishments chiefly in Weymouth and Ports- 
mouth areas and home counties Majority of 
posts are for Engineers and Physicists (particularly 
with electronics) Candidates must be British 
subjects with appropriate first- or second-class 
honours degree or equivalent high professional 
attainments Solaries (men) Senior Scientific 
Officer £1,070 to £1,245 Scientific Officer. £513 
to £925 (London) Somewhat lower in Provinces 
All appointments unestablished (with F S S.U ), 
fut with some opportunities. to compete for 
established ` posts.—Apphcation forms from 
Ministry of Labour and National Service, Techni- 
cal and Scienufic Register (K) 26 King Street, 
London, S W 1, quoting A344/5A 


COMMONWEALTH of AUSTRALIA 
> | COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION 
DIVISION OF BUILDING RESEARCH “ 
RESEARCH ENGINEER OR PHYSICIST 
APPOINTMENT NO. 390/209 . ù 
Applications are invited. from structural engin- 
, eers, or from persons with similar experience, far 
appointment to a position as Research Officer at 
Highett, Victora The Division of Building Re- 
search, has as part of its research programme 
investigations on the properties and uses of light- 
weight concrete and gypsum plaster as structural 
materials These investigations are of considerable 
importance to the industry in Australia, and, 
should provide detailed information on the physi- 
cal and mechanical properties of cast gypsum 
plaster A pilot plant has been constructed in- 
volving several novel features, whereby material 
of known history can be produced. Studies are 
also in ‘progress on the properties of lightweight 
aggregates and on the concrete and plaster made 
from them. Applicants should have a University 
Honours degree in engineering or science Or 
equivalent qualifications preferably with some re- 
search experience, Salary: Dependent upon quali- 
fications and experience, within the range of Re- 
search Officer, £A.1,184 to £A 1,730 per annum 
Initial appointment will be for a period of three 
years and fares wil be paid for the appointee 
and his family to and from Australia, Should 
the appointee not wish to return to his home 
country after the completion of the three-year 
period, a vacancy may be available for a more 
permanent appointment. The appointment will 
be conditional on a satsfactory medical ex- 
amination, 

Applications, referring to Appointment No.: 
390/209 and stating full name, place and date 
of birth, nationahty, marital state, present em- 
ployment, and war service, if any, together with 
details of qualifications and experience, copies of 
not more than four tesumomals and the names 
and addresses of at least two persons willing to 
act as referees, should reach the undersigned not 
later than February 29, 1956. 2 

W. IVES, 


Chief Scientific Liaison Officer. 
Austrahan Scientific Liaison Office, 
Africa House, 
Kingsway, London, W C2. 


UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF ZOOLOGY AND 
ı COMPARATIVE PHYSIOLOGY 

Applications are invited for a Research Fellow- 
ship 1n the Depattment of Zoology and Compara- 
tive Physiology. The salary is £600 per annum, and 
the appointment will be made in the first instance 
for one year from October 1, 1956, but 1s renew- 
able up to a total tenure of three years, Candi- 
dates should have reached Ph D. standard, and 
will be expected to work 1n one of the following 
fields of research: Comparative physiology of 
the neuro-muscular system; or experimental 
analysis of animal behaviour, or deyelopmental 
physiology of insects, Research Fellows must 
be prepared to devote six hours a week to lec- 
iuring or demonstraung to undergraduate 
students 

Applications, with the names of three referees, 
to be submitted to the Registrar, The Univer- 
sity, Birmingham, 15, not later than February 


29, 1956. 
G L BARNES, 
Secretary 





The University, 
Birmingham, 15 


MIDDLESBROUGH EDUCATION 


COMMITTEE 
CONSTANTINE TECHNICAL COLLEGE 
Principal: G S Atkinson, BSc, PhD 

Applications are invited for the undermennoned 
appointments, 1 Senior Lecturer in Metallurgy, 
to be responsible for courses up to AIM stan- 
dard and for the development of research in the 
subject Salary £1,065 by £25 to £1,215. Duties 
to commence September 1956 2 Assistant Grade 
B in Mechancal Engineering, to teach up to 
Higher National Diploma standard Applicants 
should have a degree or appropriate qualification 
and experience Salary £525 by £25 to £820 
with additions for training and experience Duties 
to commence as soon as possible — 3, Assistants 
Grade A in: (a) Chemistry; (b) Structural En- 
gineering Salary £450 by £18 to £725 with addi- 
tions for training and experience Duties to 
commence as soon as possible 

Forms and further particulars are availiable from 
Direc*or of Education, Woodlands Road, Middles- 
brough, to whom applications should be returned 
within 14 days of the appearance of this advertise- 
ment. 





NEW SOUTH WALES UNIVERSIT 


OF TECHNOLOGY 
SYDNEY, AUSTRALIA 
Applications are invited for appointment 
Senior Lecturers and Lecturers, School of Text» 
Technology. Salary: Senior Lecturers—£A 1,8' 
range £A.2,176 per annum  Lecturers—£A.1,2: 
range £A.1,776 per annum. Commencing sala, 
according to qualifications and . experienc 
Vacancies exist in the following fields Text 
Chenustryf Texule Engineering, Cloth Manufa 
ture, Textile: Finishing, Textile Physics, Ya 
Manufacture,- Textile Testing, Textile Dyein 
Applicants must possess an appropriate degree « 
diploma -or equivalent qualifications, shou 
possess ability. to initiate courses.and be prepart 
to undertake research. Successful applicants w 

be eligible, subject to medical examination, 
contribute to the N.S.W. State Superannuatic 
Fund and their first-class shipping fares, as we 
as those of their families, to Sydney will be par 
Further particulars may be obtained from Pr 
fessor M. Chaiken, School of Textile Technolog 
Kensington, Sydney, N.S W. Four copies of ap 
Plications Qncluding the names of two referees 
should be lodged with the Agent General for Ne 
South Wales, 56 Strand, London, W.C 2, and 
copy forwarded by airmail to the Bursar, NS V 
University of Technology, Box 1, PO, Kensin 
ton, NSW, Austraha, not later than Mar 
30, 1956. * 


WESTERN RESERVE UNIVERSIT 
CLEVELAND 6, OHIO, U.S A 
Applicauons are invited for an Instructorshi 
Assistant Professorship, or Lectureship in Physi 
at Western Reserye University. Candidat 
should be under 35 years of age and have the 
doctorates, with promise of distinction, if n 
experience, in either theoretical or experiment 
nuclear or sohd state physics, and in univers: 
teaching Initial salary according to qualificatior 

and experience 

Applications, stating date and place of birt 
nauonality, with full particulars of educatio 
quahfications and experience together with tl 
names of three referees, should be sent to ti 
Charman, Department of Physics, Western R 
serve University, Cleveland 6, Ohio, U S.A fro 
whom further particulars may be obtamed 


DEPARTMENT OF AGRICULTUR 
NEW ZEALAND d 
Bacteriologist required for Animal Resear 
Stations in New Zealand Duties. Bacteriolos 
associated with the diagnosis or investigation « 
infectious diseases_of farm ammals. — Qualific 
tions: Degree in microbiology or membership « 
the Institute of Medical Laboratory Techniciap 
For further information and application forn 
write to High Commissioner for New Zealan 
415 Strand, London, WC2, mentioning tt 
paper and quoting reference 3/4/39. Completi 
applications to be lodged not later than Februa 
-17, 1956 à 


DSIR REQUIRE A SCIENTIFIC OFFICE 
in the Intelligence Division of the Headquarte 
Office, London, S.W.1, to keep abreast of d 
velopments in the human sciences, dealing wi 
enquiries on their application in industry ar 
assisting in the administration of a research pr 
gramme at universities and elsewhere Th 
Officer appointed may be required to serve for 
short time on the staff of the United Kingdo 
Scientific Mission in Washington Candidat 
should bave a first- or second-class honours: d 
gree in psychology, physiology, sociology, anthr: 
pology or social sctence Some research exper 
ence 1s desirable Inclusive annual remuneratic 
for a 454 hour week in the range: (men) £5! 
to £999. Slightly less for women, but subje 
to improvement under the equal pay scheme.- 
Application forms from Ministry of Labour -ar 
National Service, Technical and Scientific Regist 
(K), 26 King Street, London, SW 1, quoti 
G11/6A Closing date February 11, 1956. 








SCIENTIST REQUIRED IN NCB's FIEL 
Investigation Group which applies the principl 
of Operational Research to problems of coal pr 
duction Good honours degree in Eng. or Phys 
some postgraduate research or industrial exper 
ence and ability to write reports required. E 
perience of operational research an advantag 
Appomtment (superannuab!e), according to qual 
fications and experience as either Scientist 
(within inclusive scale £991 to £1,390 male) « 
Scientist 3 (within inclusive scale £617 to £1, 
male) —Write, with full particulars of age, qual 
fications and experience, to National Coal Boar 
Staff Department (Personne). Hobart Hous 
Grosvenor Place, London, marking enveloj 
SS/179, before February 11, +1956 
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MEI “Antigens ^ 


rope "for Laboratory Detection of Syphilis 


Bacto Anges are prepared expressly for the laboratory detection of syphilis by means of complement- 
- fixation, precipitation, and flocculation tests. Each antigen is tested for its sensitivity and specificity in a 
laboratory designated for that purpose by the author serologist of the test for which it is-specified. Bacto 
Antigens are not released for distribution unless they have been so approved. 











Bacto-BJL FLOCCULATION ANTIGEN BACTO-KAHN STANDARD ANTIGEN . 

Bacro-BJL WASSERMANN ANTIGEN BACTO-KOLMER CARDIOLIPIN. ANTIGEN 
BaAcro-EAGLE FLOCCULATION ANTIGEN Bacto-KOLMER IMPROVED ANTIGEN 

- BacTo-EaGLe WASSERMANN ANTIGEN BaAcTO-KOLMER IMPROVED ANTIGEN (Reinforced) 
Bacro-HiNTON CARDIOLIPIN INDICATOR Bacro-VDRL ANTIGEN 
BACTO-HINTON INDICATOR - Bacto-ANTISHEEP HEMOLYSIN 
BACTO-KAHN CARDIOLIPIN ANTIGEN BACTO-COMPLEMENT A 
BACTO-KAHN SENSITIZED ANTIGEN g E k 


ae Specify “DIFCO” 
i B THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media 





Sole Agents for Great Britain 


BAIRD & TATLOCK (LONDON) LED. T 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX ' | 
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TOWERS AUTOMATIC FRACTION COLLECTOR 


for CHROMATOGRAPHIC ANALYSIS ETC. 


Designed at the National Institute for Medical Research, 
i Mill Hili, London, N: W.7 








ox The turntable, which is driven by an electric motor, 
will, accommodate 100 collecting tubes of 4 or 1 
inch diameter by using interchanging racks. . 


* The volume of the. fractions is determined by a 
siphon balance, which can be of any capacity from 
1 to 50 ml. 


* The’ repeatability of collection is of the order of 
- £2 Z for 1 ml. fractions and less for larger fractions. 


X The- "mechanism is protected by a vitreous enamelled 


~ tray. 
2 ' Full details on application 
: "Head Office and Works: VICTORIA HOUSE, WIDNES - Tel. Widnes 2201-5 
“J. W. TOWERS & CO., LIMITED. 
BRANCHES: . - $ - 


- Tu : s M ji Stockton-on-Tees: w der d 
i: apel Street rownlow Hi : allingford Roa 
alfo rd Liverpool 3 28 Bridge Road, Industrial Estate, Uxbridge, Middx 
| (Blackiriars 2677) Coya! 4074) (Stockton 65141) (Uxbridge 8461) 
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TECHNICAL ASSISTANCE PROGRAMMES AND THEIR. SUPPORT 


HE fourth annual report of the Consultative 

Committee for Co-operative Economie Develop- 
ment in South and South-East Asia was published* 
in Britain about a month after the meeting of the 
Committee in Singapore. A major issue 8t that 
moeting was the decision whether, after the con- 
clusion in 1957 of the first six-year period, the 
Colombo Plan should continue for a further six years 
or on an annual basis. On that question the report 
gives plenty of evidence as to the value of some 
period greater than one year to enable effective 
technical and economic plans to be made, without 
exactly conveying the concern of the delegates over 
the difficulties resulting from an annual increment of 


population of 1-6 per cent and the failure of food produc- . 


tion to keep pace with this increase in an ares already 
containing one-quarter of the population of the world. 
The report also provides further background to the 
report on technical co-operation in the area, issued in 
August by the Council for Technical Co-operation in 
South and South-East Asia (see Nature, 175, 267; 
1955). 

On technieal assistance the report itself adds but 
little to the latter report. Progress in this field has 
matched the progress in economie development in 
the area, and during 1954-55 more trainees were sent 
abroad under such schemes and more experts and 
special equipment supplied to the area than in any 
previous year, while the amount of technical assist- 
ance provided within the area is also incressing. 
Since the various schemes of technical assistance 
started, 7,189 training awards have been made and 
3,715 experts have been supplied to countries of the 
area; of these the United Kingdom has made 853 
awards and supplied 157 experts. The United States 
has made 3,025 training awards and supplied 949 
experts, and besides utilizing the services of con- 
sultant firms in management and engineering, these 
United States programmes make much use of inter- 
university contracts, usually for a three-year period, 
involving interchange of staff between educational 
institutions in the United States and in the host 
countries, and also providing training institutions in 
the United States universities for candidates nomin- 
ated by these institutions. At the end of August 
1955, twenty-three such contracts were in operation 
in eight member--countries, and like other pro- 
grammes, those of the United States seek to foster 
activities which can be continued bythe recipient 
country itself. It should be noted also that the 
United States is now attempting to relieve the 
chronic shortage of technicians for the Technical 
Assistance Programme by direct recruitment from 
the universities. 

A feature of the technical assistance programmes 
of the past two years is the increasing emphasis on 
the development of training facilities within the 
Asian countries themselves, and particularly for the 


* Colombo Plan Technical Co-operation Scheme. Report 1964-55. 
Pp. 30. (London: H.M. Stationery Office, 1955.) 18. 8d net. 


middle and lower-tecanical grades. While, moreover, 
the co-operating governments now have a better idea, 
of what forms of assistance and what type of experts 
or training.facilities she respective agencies can best 
provide, it is a majo? and. continuing task to ensure 
co-operation between governments and agencies 
responsible for techn cal assistance schemes. Never- 
theless, progress 1s c-early being made, and a sound 
basis has already besn provided on which technical 
assistance may bacome of even more significance in 
the economic development and welfare of the countries 
of the area in future. 

One such directim is nuclear power. It was 
announced at the Sicgapore meeting that the United 
States had offered to establish in south or south-east 
Asia & centre for nuclear research and training, which 
will include a research reactor and & small power 
reactor, and that Carada and India are now working 
out details of an agmeed plan for a research reactor 
in India. Both establishments will be available also 
for the use of scientists from other centres. The 
Canadian delegate snnounced that Canada would 
provide Burma with a cobalt beam therapy unit, and 
that she wished to receive as many Asian scientists 
as her facilities allowed for research and training in 
nuclear physics. Afierwards, the United Kingdom 
and India, as a result of discussions between the 
Atomic Energy Authority and the Indian Depart- 
ment of Atomic Energy, announced an agreement 
providing for close.co operation and mutudl-assistance 
in developing the pxaceful uses of nuclear energy. 
Members of the staff of the two bodies are to consult 
and work together cn mutually agreed topics, and 
under the agreement Britain will provide India with 
enriched uranium fiel for the reactor, offered to 
India by Canada under the Colombo Plan and now 
under construction at Bombay. 

It is desirable that the magnitude of the assistance 
which Britain is able to offer in this field should be 
fully appreciated bota in Britain itself and overseas. 
The reactor under corstruction at Bombay is intended 
primarily forresearch purposes; and in this field Britain 
is particularly well placed to offer assistance, though 
in the present .man-power situation it is a matter of 
nice judgment how far that assistance can be given 
by supplymg experts to India or other Colombo Plan 
countries, as ageinst offering training facilities at 
Harwell and elsewhere, or exporting nuclear plant. 
Such developments are as important for Britain's 
own industrial future as they are for the development 
of those areas of the world where nuclear energy may 
well play an essential part if natural resources are to 
be opened up in step with expanding population. 

Nuclear energy is one of the more spectacular 
aspects of the developments which technical assistance 
makes possible ; but it should be seen in proper per- 
spective, not only-in ralation to our available resources 
of materials and man-power, but also to technical 
assistance generally and Colombo Plan developments 
as & whole. Perhaps even more than the reports 
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coming from the Consultative Committee for the. 
Colombo * Plan, thet of the Technical Assistance 
Board of. the United Nations brings out the extent ' 
to which-technieal assistance consists mainly in the 
multiplication of little schemes rather than in -fos- 
tering large international projects. -From one point 
of view, the United Nations organization” and the 
Council for Technical Co-operation under the Colombo 
Plan can be regarded as essentially recruiting organ- 
izations for drawing on the experts of the specialized 
agencies or supporting countries and selecting students 
from the backward countries to be sent to Western 
universities and colleges, 

In 1954, for example, the Technical’ Assistance 
Board had 1,584 of its specialists at work in seventy- 
one countries and made awards to 1,524 Fellows from 
eighty-six countries. On all this work less than £7 
million was spent in 1954, to which Britain con- 
tributed £650,000. This share is to be increased to 
£800,000 in 1956, and av the Singapore meeting Lord 

Reading emphasized the value which the, British 
^ Government attached to the technical assistance part 

of the Plan and indicated that the purpose of the 
new -grant,is to increase the British aid to non- 
Commonwealth countries which have not been mem- 
“bers of the Colombo Plan from the beginning and 
which would not benefit from Coloniel Development 
and Welfare Funds. Moreover, it seems but common 
sense, where the exchange Of experts and provision 
of training places is so important, to make some 
reasonable provision for continuity from year to 
year, so that planning ahead and continuous training 
are possible. That, and the elimination of as many 
obstacles as possible to the movement of experts, 
seem to be the great needs. It is thbrefore satis- 
factory to find a disposition on the part of the British 
Government to lend its support to the idea of con- 
tinuity, and also to note in the United States some 
decrease in the difficulty which foreign scholars have 
experienced in the past in securing entrance visas. 
Whether or not it is due to the determined efforts of 
the Federation of American Scientists, which pre- 
sented & report on the subject last May, no real 
difficulties were experienced by the participants at 
the international meeting on arid lands, research and 
utilization arranged by the American Association for 
the Advancement of Science last April. Participants 
were selected entirely for their scientific competence, 
and, according to Science, the State Department 
co- -operated efficiently. 

It is at'such points as these that the Vigilance and 
help of professional associations can make a valuable 
contribution to the effectiveness of technical co- 
operation. Thus it may be recalled that the Federa- 
tion of British Industries, in a report issued in 1954, 
emphasized the importance of continuity of budgeting 
and of giving the fullest possible support that the 
man-power situation in Britain would permit: Tech- 
nical assistance is indeed one element for which any 
expansion in technical and technological education 
in Britain should provide. Similarly;-the improvement 
of means of communication in scientific and technical 
matters, whether in the means by which such 
information is disseminated or in the extent of 
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eoon between appropriate government de- 
partments, is another way in which the provision of 
‘technical assistance could -be made more effective 
and the attraction of the indispensable foreign.capital 
made easier. .The fourth annual report-of the Con- 
sultative Committee referred to earlier notes; for 
example, the establishment of the Ceylon Institute of 
Scientific and Industrial Research to improve: tech-. 
nical processes in industry, to advise on matters” 
affecting the utilization of Ceylon'&ünternal resources, 
to foster training and the dissemination of technical 
information, and to co-operate with government 
departments and the university and other technical 
organizations in promoting scientific and industrial 
research. 

Where, as in India and Ceylon, such “bodies .exist 
and are well staffed and efficiently administered, 
technical assistance is greatly facilitated. There are, 

wide differences in the technical and 

administrative standards of the different under- 
developed countries, as well as in their economic 
situations. The report emphasizes that, while all the 
countries in South and South-East Asia depend 
largely and at crucial points on imports for their 
development projects, there are wide differences from 
country to country in such factors as the diversity 
and stability of exports, the dependence on imports 
for current consumption, capital inflow or outflow, 
and the size of reserves in relation to turnover. 
Again, the countries of the area differ widely in the 
degree to which they have been able to organize their 
development. Considerable progress has been made, 
but all of them face formidable difficulties in cól- 
lecting the complex technical, economic and financial 
details on which plans must be based, and creating 
or expanding the necessary administrative and 
executive organization. 

Largely these are prablems of personnel, in which 
the Technical Co-operation Scheme and other 
arrangements for technical assistance are invaluable ; 
but in spite of the progress that has been made, this 
review indicates that the tasks that still remain may 
well prove even harder, and call for a proportionately 

‘greater effort if pace is to be kept with a population 
increase in the area as a whole estimated at about 
10 million persons a year. The review does not 
encourage facile optimism; it sets the difficulties and 
problems in the forefront, challenging the sharing of 
experience in the search for solutions. None the less, 
it demonstrates that the idea of co-operative effort, 
both within each country and between countries, 18 
spreading ever more widely and deeply. Thé British 
contribution to the Colombo Plan is only a part of 
@ contribution to the development of the more back- 
ward areas of which Britain has a right to be proud. 

An article on some problems in under-developed 
areas which Mr. E. W. Golding contributed to the. 
June 1955 issue of Impact shows very clearly how 
closely related are the factors contributing to the 
effectiveriess of technical assistance to those on which 
scientific and technical advance in general, depend. 
Besides the educational, administrative and like 
problems which hinder development in the back- 
ward areas, there is the exchange of information ; 
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Mr. Golding stresses the vital importance m this 
“connexion of fellowships and studeritships “which 
permit free movement of scholars, students, scientists 
and all kinds of experts from universities and colleges, 
research institutions and government research stations 
or laboratories in one country to those in another. 
It 1s not simply that the exchange of technique and 
information is thereby facilitated: international 
understandmg and good-fellowship are likewise pro- 
moted, and this can further the better hospitality 
now afforded the essential foreign capital by most of 
the Asian countries which are members of the Colombo 
Plan. The possibilities of agreement on development 
schemes for international sponsorship are also in- 
creased, as Mr. Golding pomts out, by mternational 
meetings such as the symposia organized by the 
+: Unesco Advisory Committee an Arid Zone Research 
in a different area each year. Forums such as these 
can also assist arrangements for regular exchanges of 
information on the progress of the schemes and for 
demonstration visits. What needs to be realized is 
that scientific, technical and economic data are the 
indispensable basis for any sound development plan, 
and that informal as well as official contacts can 
greatly assist the acquisition of the information 
needed by the Colombo Plan countries and the back- 
ward areas—and even many advanced countries. 
By pressing resolutely but imaginatively for the 
removal, as far as possible, of all barriers to the 
exchange of information, the dissemination of know- 
ledge and the movement of the scholar and scientist 
and student, the scientist could do something tangible 
to promote the great purposes for which the Colombo 
Plan and similar Schemes were conceived. 


GENETICS AND BRITISH MOTHS 


Moths : 
By Dr. E. B. Ford. (New Naturalist Series: a 
Survey of British Natural History.) Pp. xix-+- 266+ 


56 plates. (London: William Collins, Sons and Co., 
Ltd., 1955.) 35s. net. 
ENERALIZING, this ıs an excellent book. Its 


approach is the same as in Dr. E. B. Ford's 
well-known ''Butterflies" in the New Naturalist 
series, and it is really a sequential volume, there 
being constant page-references back to ‘‘Butterflies’’. 
The book is primarily concerned with biological 
phenomena occurring in the British moth fauna that 
can be studied and are likely to contribute to the 
general stream of biological knowledge; it is not a 
collector’s identification book. This ıs intentional; 
for, as Dr. Ford states on p. 19, the ‘entomologist or 
ornithologist thinks in terms of insects or birds. 
That was the right way to think when biology was 
being developed in the past: ib is becoming wrong 
today". This is a curious statement commg from 
Dr. Ford. So many of the problems that are his 
concern in the text could only have come to light by 
means of old-fashioned field-work and the amassing 
of cabinet collections. Furthermore, the text seethes 
with evidence that Dr. Ford is himself an extremely 
active field collector. To bring further problems to 
light, more collecting. will have to be-done; surely 
the ordinary systematic collector might get the status 
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text or legend that this is-so. 
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One 
fears that the latter status is indicated by Dr. Ford’s 
words (p. 19) when he states that he directs “attention 
to these aspects of the subject which have been 
neglected in the Lepidoptera, in the hope that 
entomologists and 2ollectors may be able to supply 
the data on them ~vhich are so badly needed”. 

A brief chapter on structure and physiology is 
followed by four chapters on genetics, genetical 
phenomena and th3ory, and especially those phen- 
omena seen in wild populations of British moths 
when these are taken into the laboratory for study 
or worked on in the field. This is a topic that Dr. 
Ford has made his »wn, and these chapters on moth 
genetics are author-tative. Then follow chapters on 
polymorphism, on dispersal, and on protective 
devices. The wealta of illustrative material that Dr. 
Ford has found in the British moth fauna almost 
surprises one. 

Chapter 8 is & brief intrusion on injurious moths, 
after which the reeder ıs taken back, through geo- 
graphical distribut.on (Chapter 9) and types of 
habitat (Chapter 19), to relict faunas (Chapter 11), 
geographical races (Chapter 12) and a most useful 
chapter on melanism,’ industrial and otherwise. This 
last chapter suggests that entomologists should make 
a serious effort to zonduct long-term studies of the 
moth faunas in the neighbourhood of some of the new 
industrial centres springing up in Great Britain. 
Entomologists overseas in the Dommuons:and.else- 
where might do hk=wise. 

The final chapter, on evolution, is again remark- 
able for the way ir. which Dr. Ford is able, in dis- 
cussing this topic, to illustrate it with numerous 
examples from the British moth fauna. There is an 
appendix on the classification of moths dealt with in 
the book. This classification follows, m the main, 
that of Kloet and Hincks!, and it is possibly unfor- 
tunate that, thouga more modern, it differs from 
those of Meyrick? and South?, which are the identi- 
fication books that readers are most likely to use. 
There are a glossery of six pages, two pages of 
references, some d:stribution maps, and an index 
that seems to be adequate. 

Such critieism as one might level at the book 
seems, on second thoughts, to be criticism of the 
editors and, possibly, of an undisclosed lepidopterist 
whom they may hawe employed as a sub-editor. On 
Pl. 20, Fig. 1 is a light-coloured specimen of the great 
brocade, Hurots occulta ; Fig. 2 is a dark specimen 
of the same species. The legend states that the first 
comes from Rannoca and the second from Essex. In 
the text, on p. 80, is is correctly stated that the dark 
form is found in Scotland and the light in the south 
of Britam. On PI. I7, Fig. 7, one feels almost certain 
that the specimen figurod 1s not the silky‘ wainscot, 
Chilodes maritima, as stated. 

The colour of inks used in printing the coloured 
plates should be more carefully controlled by the 
editors. On Fl. 31 the purple hue on the moths 
would certainly prevent some of the species from 
being recognized fom the figures. There is an 
unnaturalness in the green coloration in some places, 
and tho coloration 5f some of the caterpillars seems 
a little untrue. Am example is the elephant hawk 
caterpillar (Pl. 21, Fig. 4); but possibly “this 1s in 
fact a specimen of the greenish form sometimes 
encountered, thougn there is no statement in the 
In the copy before 
the reviewer, four colour plates (Pls. 6, 7, 18, 19) are 
off-register : 6 and 18 slightly, 7 and 19 to an extent 
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that makes the subjects very fuzzy. The goat moth 
caterpillar shown in Pl. 6, Fig. 1, looks moribund, 
but perhaps it is just getting ready to pupate. The 
black-and-white photographs are of uniform excel- 
lence and make one feel that there is a need to 
discriminate a little bit in the choice of subjects best 
suited to colour or to black-and-white photography 
and reproduction when information is to be conveyed 
by eye to the reader. Some of the colour figures of 
small caterpillars tell one very little indeed. 

There 1$ no point in combing the text for trivial 
errata; but one cannot help wondering how the 
author, or the editors, at least two of whom are well 
versed, in general taxonomic theory, allowed the 
family Lasiocampidae (the eggars) to stray out of 
the super-family Lasiocampoidea into the next 
super-family Bombycoidea, though they might be 
forgiven for not realizmg that the Endromididae 
(sic pro Endromidae) of the super-family Bomby- 
coidea were out of place in the super-family Lasio- 
campoidea (p. 237). JOHN SMART 
1 Kloet. G. S., and Hincks, W. D., “A Check-list of British Insects" 

(Stockport, 1945). 


? Meyrick, E.,'*A Revised Handbook of British Lepidoptera” (Watkins 
and‘ Doncaster, London, 1927). 


7 South, R., “The Moths of the British Isles", 2 vols., revised by 


. Edelston (Warne, London, 1939). 


AN INTRODUCTION TO PRECAST 
CONCRETE 


Precast Concrete 
By Dr. Kurt Billig. Pp. xvi--341. (London: Maec- 
milan and Co., Ltd., 1955.) 32s. net. 


HE art of precasting concrete has given rise to 
an established industry producing staple things 
like blocks, tiles, floor beams and parts for small 
structures, where problems are in the nature of 
factory production-engineering, and a more nebulous 
practice invólving the more sophisticated extension 
of the art to large structures, bridge girders; and so 
on, which demand the designer’s closest attention if 
the choice of the medium is to be economically 
justifiable. The whole industry has been profoundly 
affected within the past decade by the technique of 
prestressmg, which has developed into a competitor 
with structural steel. 
To deal with the whole subject in a comprehensive 
manner would demand a writing of considerable 
dimensions. Dr. Kurt Bilg has mentioned most 
aspects of precast concrete: those forming the basis 
of organized industry are treated summarily, and 
attention is given chiefly to-the structural uses of 
reinforced and prestressed precast concrete. In 
attempting to cover so large & field in a book of 
about three hundred pages, it is not surprising to 
find that frequently the treatment is hurried. The 
aim appears to be the stimulation of interest in the 
potentialities of structural precast concrete, rather 
than to present a text-book for the factory engineer 
or designer. Some 40 per cent of the material has 
appeared elsewhere ; almost the whole of Dr. Billig’s 
earlier work, “Structural Precast Reinforced Con- 
crete”, published by the Cement and Concrete 
Association in 1947, has been reproduced with 
scarcely any alteration, except that the sections have 
been re-shuffled to suit the larger work. Dr. Billig has 
also drawn on his book, “Prestressed Concrete". 
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Tho book 1s divided into four parts: Part 1 deals 


with design and production; Part 2 with the precast 
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units themselves; Part 3 with joints; and Part 4 
with structures ın which precast concrete has been 
used. One might expect difficulties in avoiding over- 
lapping with this breakdown of the subject, but on 
the whole Dr. Bilhg handles his matter satisfactorily. 
There are some cases of repetition, however, and 
occasionally the meaning becomes elusive, as, for 
example, "The work done during prestressing levels 
the discrepancy between the absolute values of the 
compressive and tensile resistances of the concrete 
and between the ultimate strains in tension of the 
steel and the concrete”. One or two points seem to 
receive disproportionate attention: a discussion op 
‘esthetics’ labours the old problem whether concrete, 
which looks like stone, can rightly be placed in a 
position of tension, and six systems are described 
which use concrete spread on hessian or jute fabric. 
References are quoted at the ends of a number of 
chapters, but Dr. Billig has chosen not to annotate 
the text in any way to indicate what he may have 
drawn from these works. This 1s unfortunate since, 
for many readers, it defeats the object of such 
references. ~ 
Dr. Billig is at his best when writing about indus- 
trial structures, and one -wishes that he had gone 
into greater detail and given more examples. Many 
of the examples. invite the comparison of precast 
reinforced concrete with in situ concrete. In his 
chapter on “Efficiency”, Dr. Bilig has attempted to 
indicate that the assessment of prestressed concrete 
should be by comparison with structural steel. That 
there is a place for both normally remforced and 
prestressed precast concrete m the scheme of things 
seems to have been demonstrated, but what is best 
done by one or the other does not emerge at all 
clearly. T. WHITAKER 


ZOOLOGICAL LITERATURE 


| OF 1952 


The Zoological Record 

Vol. 89 (Being the Records of Zoological Literature 
relating chiefly to the year 1952). Edited by G. 
Burder Stratton. Pp. vi+1450. (London: Zoo- 
logical Society of London, 1955.) 120s. 


OOLOGISTS throughout the world owe & special 

debt of gratitude to the Zoological Society of 
London for continumg to produce each year the 
“Zoological Record”. Its compilation is a very heavy 
task and the general editor, Mr. G. Burder Stratton, 
and the sectional editors and recorders, in preparing 
the lists of titles of all zoological publications 
appearing during the particular year under con- 
sideration, have to search through hundreds of 
scientific periodicals in all languages. In addition, 
the material is classified so as to be of use not only 
to taxonomists, but also to those engaged in any of 
the many specialist branches of the subject, such 
as structure (including histology and cytology), 
physiology, evolution and genetics, development, 
reproduction and sex, ecology and habits, geo- 
graphical distribution, and paleontology and geo- 
logical distribution. The amount of time saved by 
having this information thus summarized by special- 
ists in the subjects can only be fully realized by 
those who have tried to search through the literature 
on any particular group of animals, or species, 
previous to 1864 when the “Zoological Record” was 
founded. 
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The present volume relates chiefly to the literature 
of the year 1952, but unfortunately does not include 
the sections dealing with Vermes and Trilobita, 
which did not arrive in time. It is hoped, however, 
that the literature for both 1952 and 1953 of these 
two groups will be included in Vol. 90. 

The other sixteen sections give a rough indication 
of the work going on in different groups of the 
animal kingdom, and, as would be expected, Insecta 
heads the list with a total of 3,332 titles. The next 
largest section is Aves with 1,696 titles, and other 
large groups include Mammalia, 1,282; pare 
1,194; Pisces, 1,115 ; Amphibia and Reptilia, 1 090 ; 
and Mollusca, 968. Finally, there is a section giving 
a list of 1,883 new generic and subgeneric names 
recorded. during 1952, which is made up as follows: 
Protozoa, 94;  Porifera, 12; Coelenterata. 86; 
Echinoderma, 26; Brachiopoda, 22; Bryozoa, 51; 
Mollusca, 140; Crustacea, 50; Arachnida, 139; 
Insecta, 1,107;  Protochordata, 1; Pisces, 75; 
Amphibia, 7; Reptilia, 29 ; Aves, 2; Mammalia, 42. 

It may be recalled that in 1954 the Zoological 
Society of London authorized a reprinting of Vols. 1-20 
of the “Zoological Record", which had been out of 
print for many years. The success of this venture 
has been such that the reprinting of further volumes 
which have become out of print is now under con- 
sideration, and any such issues would be welcomed 
by all zoological libraries and departments with 
incomplete sets of this invaluable publication. 

EDWARD HINDLE 


COLORIMETRIC METHODS IN 
' CHEMICAL ANALYSIS 


Colorimetric Methods of Analysis, including Some 
Turbidimetric and Nephelometric Methods 

By Dr. Foster Dee Snell and Dr. Cornelia T. Snell. 
Vol. 3, Organie—1 ; pp. viii--606 ; Vol. 4, Organic— 
2; pp. vu+676. Third edition. 

(New York: D. Van Nostrand Company, Ine. ; 
London : Macmillan and Co., Ltd., 1953-64.) 938. 6d. 
net each vol. 


HE authors of this well-known treatise, on 
colorumetry have set themselves an almost 
herculean task in producing a third edition. ‘The 
organic and biological material covers such a wide 
field that it has necessitated two volumes instead of 
the single volume originally contemplated. Vol. 3 
comprises nineteen chapters commencing with a very 
brief but important introductory one, which explains 
that “every possible method of condensation has been 
applied” m order to include such a large number of 
individual substances. The division of this wide 
variety into logical sequence and chapters has been 
difficult. Whereas all the hormones are dealt with 
in a single chapter, it has been found necessary to 
spread the vitamins between the two volumes in six 
chapters. This difficulty also applies to pigments, 
weed-killers, insecticides and plant growth-regulating 
substances. In order to make easy reference to a 
given compound, each substance in the subject index 
is listed as far as possible both under its systematic 
name and also its trade or recognized trivial 
name. : 
Several methods are sometimes describéd for one 
substance, depending on the need to determine milli- 
gram or microgram quantities. The authors have 
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described, as far as possible, the substances known 
to interfere with a partieular determination and have 
included methods ior their removal. The nineteen 
chapters include hydrocarbons, alcohols, esters, 
phenols, the sugar and glucoside family, aldehydes 
and ketones, the ecid family (except amino-acids), 
sulphur and halogem compounds. Where such a wide 
field has been covered it seems unjust to want more ; 
but I, and no doubt others too, regret that a little 
space could not be und for some important subjects. 
In the chapter on alcohols and their esters, it is dis- 
appointing that mcre space has not been found for 
the determination of aleohol in blood and urine, as 
this subject has assumed much medico- legal signi- 
ficance in recent years. 

Glycerol, in view of its commercial importance, 
seems worthy of fuLer treatment. On the other hand, 
sixteen pages have been devoted to thiamine (vitamin 
B,), since the vitam-n may occur in so many materials, 
including pharmaceutical products, foods and bio- 
logical specimens. There are no less than fifty-eight 
references to the Lterature for this one substance. 
Similarly, sulphonamides, which have assumed such 
prominence in medicine, have been allocated thirteen 
pages and seventy-shree references., For the sake of 
completeness, methods which are searcely colori- 
metric have been included; for example, in the 
section on fats ani oils, the conjugated and non- 
conjugated constituants of fats and oils are determined 
by an isomerization method, and readings taken by 
spectrophotometer in the ultra-violet region. Included 
in the chapter on halogen compounds are some of the 
more important insecticides and their determination 
in foods, milk, bio ogical tissue and spray residues. = 
While the specialist in this subject will need more 
information than «an be given in such a general 
treatment, the authors are to be congratulated in 
collecting such a wide range of references. 


Vol. 4 deals almost entirely with naturally occurring | 


substances in its sixteen chapters. These range from 
amines and amino-acids to sterols, hormones, 
alkaloids, enzymes, antibiotics and’ pigments. 
Methods for the determination of quaternary 
ammonium compoands and domestic and textile 
detergents in effluents and sewage would have been 
welcomed by water consultants, since the presence of 
these substances’ constitutes an increasmg difficulty 
in water purification. The final chapter describes 
methods for the measurement of the colour of liquids. 
The authors have confined themselves almost entirely 
to methods adopted by the Association of Official 
Agricultural Chemists, the American Public Health 
Association, and tha American Oil Chemists Society. 
This is logical for American readers, but others may 
require more general methods. As stated in Vol. 1, 
the authors considered the use of the C.I.E. system 
of colour measurement outside the scope of their 
treatise, but it is hoped that a wider use of the 
system will merit iss inclusion in a future edition. 
In the four volumes of the complete work a sur- 
prising variety of materials and methods has been 
dealt with, and very few which reach the consultant 
omitted. This greatly enlarged edition should find a 
place in all laboratories using colorimetric methods 
of estimation. Although the specialist in each subject 
is unlikely to find.methods which are new to him, 
the four volumes contain the most complete collection 
of colorimetric determinations I have yet encountered. 
The volumes are well printed and illustrated and are 
reasonably free from misprints, and the index to each 
volume is full and 2arefully prepared. J. Kaye. 
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Primates E no 
Comparative Anatomy and Texonomy. 2: Haplo- 
rhini: 'Tarsioidea. A Monograph by-W. C. Osman 
Hil. (Edinburgh University Publications—Science 
. and Mathematics, No. 3.) Pp. xx+347+14 plates. 

(Edinburgh : At the University Press, 1955. Agents: 
Thomas Nelson and Sons, Ltd.) 63s. , 


R. W. C. OSMAN HILL has lost little time in 
bringing out the second part of his monu- 
mental review of the Primates, of which the first, on 
the Strepsirhini, was published in 1953 (see Nature, 
172, 880; 1953). The present volume deals with the 
Tarsioidea, which Osman Hill, following Pocock (but 
contrary to Gaylord Simpson), accepts as a sub-order 
of the Haplorhini. This division of the Primates also 
includes the sub-order Pithecoidea, comprising the 
monkeys, apes and man. Osman Hill appreciates 
that the Tarsioidea differ considerably in many parts 
of their anatomy from the Pithecoidea, but justifies 
his acceptance of the earlier classification by appealing 
to the difficulty of classifying Tarsius with the 
lemurs. : 

The. volume is essentially a monograph on Tarsius 
spectrum, but begins with a general review of the 
literature on the systematic anatomy of the Haplo- 
rhini, which includes some observations on repro- 
ductive physiology and behaviour. The middle 
section of the book, some hundred and thirty pages 
long, deals specifically with the anatomy of Tarsius 
spectrum. This part of the work incorporates a 
number of original observations. The final sixty 
pages or so summarize what has been published about 
the paleontology of the sub-order. The book is well 
illustrated. 

In a review dealing with a field as wide as that 
which Dr. Osman Hill is trying to cover, it is inevit- 
able that some literature should be overlooked and 
that reference to certam authoritative views -should 
be lacking ; such omissions are especially evident in 
the section dealing with the general biology of the 
Haplorhini, In view of the limited amount of our 
knowledge, it 1s also not surprising that the section 
dealing with the embryology, psychology and repro- 
ductive physiology of Tarsius spectrum occupies only 
fifteen pages as compared with the hundred or so 
devoted to its anatomy. Disproportions of this kind 
are & challenge to future workers. Dr. Osman Hill’s 
work is sufficiently encyclopedic to serve, like the 
volume which preceded it, as a reference book and 
summary for all future students who are likely to 
concern themselves with the phylogenetically im- 
portant group of Primates which Tarsius represents. 

` S. ZUCKERMAN 
A Textbook of Radar : 
Edited by Dr. E. G. Bowen. (A Collective Work by 
the Staff of The Radiophysies Laboratory, C.S.I.R.O., 
Australia: Second edition. Pp. xiii+617-+ 41 plates. 
(Cambridge : At the University Press, 1954.) 45s. net. 


HIS second edition of a collection of articles on 

various aspects of radar by the staff of the 
Radiophysics Laboratory of the Commonwealth 
Scientific and Industrial Research Organization, 
Australia, is now published by the Cambridge 
University Press, under the editorship of Dr. E. G. 
Bowen. The book deals with the fundamental 
principles of radar, and its application to war, to 
navigation and to various problems of physical 
science. In the first two of these, the present edition 
does not differ greatly from the first, though the 
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section on military applications has "been" 'cuftaied. 
The section on application of radar to ‘pHysical 
science has been expanded and now deals withzsuch 
topics as ionospheric research, moon éclioes, meteor 
trails, meteorology and radio astronomy. This is a, 
welcome addition which helps to brmg.the subject 
up to date as regards non-military applications. 

The book succeeds in compressing into a single’ 
volume a large amount of material, but is still quite 
readable by the beginner. As editor, Dr. E. G. 
Bowen has brought & certain amount of unity into 
what might have been just a collection of papers. 
Clearly, ıt cannot replace the specialist volumes on 
war-time radar research issued by the Radiation 
Laboratory in the United States or the Modern Radio 
Techniques’ Series publshed by the Cambridge 
University Press, but will serve as an excellent 
introduction to these. The practice of the first 
edition of quoting unpublished reports has for- 
tunately been discontinued to a large extent, and 
many more references to published work are given. 
The index of authors is, however, very inadequate for 
a work of this sort, which should prove valuable for 
reference as well as for initial instruction. 

R. A. Sure 


Frontier to Space 
By Eric Burgess. Pp. xvi+174-+ 26 plates. (London: 
Chapman and Hall, Ltd., 1955.) 21s. not. 


N "Frontier to Space" Mr. Eric Burgess gives a 

survey of recent research on the terrestrial upper 
atmosphere, paying special attention to the results 
obtained. with the aid of rockets. Most of these 
results “were reported at the conference held in 
Oxford m the summer of 1953 under the auspices of 
the Gassiot Committee of the Royal Society. Though 
they have been published-in full in “Rocket Explore- 
tion of the Upper Atmosphere” (Pergamon Press, 
Ltd., London) the summary presented by Mr. Burgess 
is to be welcomed. Sufficient detailed references to 
the original literature are given to make the, book a 
useful introduction to the subject. Many interesting 
and instructive diagrams and plates are included. 

The student must not accept all that is said. 
uncritically, for the author sometimes quotes out- 
of-date views. For example, it is misleading to state 
(p. 79) that “The growth and decay of the ionized 
atoms and molecules [in. the ionosphere] causes a 
glow to be emitted which appears as the day and 
night airglows’’; or to state (p. 82) that “It is now: 
adays thought, therefore, that the ionization of 
oxygen is the most likely mechanism [for the pro- 
duction of D-region ionization]. In spite of ocea- 
sional defects of this nature, the book can be 
recommended. The educated scientific public should 
be able to read most of it without difficulty and 
should find it stimulating. The production is 
excellent. D. R. Bares 


The Theory of Stereoscopic Transmission and its 
Application to the Motion Picture 

By Raymond and Nigel Spottiswoode. Pp. xi -+-179. 

(Berkeley and Los Angeles : University of California 

Press; London: Faber and Faber, Ltd., 1953.) 

428. net. 


MONG the most popular items at the 1951 
Festival of Britain were the three-dimensional 
films shown at the Telekineina. A year or two later, 
3D had taken the film industry by storm, and we 
became familiar with ‘Polaroid’ viewers, eye-strain, 
some curious space distortions and, from time to 
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time, some quite remarkable and beautiful stereo- 
cinematic effects. All this has now vanished, and we 
are left with wide-screen techniques instead. 

During these years the Spottiswoode brothers were 
the leading enthusiasts in Great Britain, and they 
give in this book an account of the theory of stereo- 
scopic cinematography in a form which they have 
found by experience to be most helpful. Perhaps 
some people may be surprised to learn that anything 
serious in the way of a theory is required—Holly- 
wood was probably taken by surprise too—but the 
presentation of a set of mutually consistent three- 
dimensional clues is no easy task. 

In addition to elaborating the geometry of the 
binocular parallax, the book deals with the character- 
istices, mechanisms and methods of practical stereo- 
scopic. systems. Neither the algebra nor the 
termmology which the authors have used makes the 
book easy readmg—terms like hyper-infinite and 
hypo-infinite systems seem designed to confuse rather 
than clarify the problem—yet if only the film industry 
could have spared the time to master the subject 
instead of impetuously rushing ahead, something 
really exciting might have emerged. The possibilities 
are still there, , W. D. Wrient 


Practical Physical Chemistry 

By Prof. Alexander Findlay. Revised and Edited by 
J. A. Kitchener. Eighth edition. Pp. xui+ 364. 
(London: Longmans, Green and Co., Ltd., 1954.) 
18s. net. 


ROF. A. FINDLAY’S book has been a friend to 

teachers and students of physical chemistry for 
many years. It was first published in 1906 and has 
now reached an eighth edition. With the passage of 
time new interests and techniques have arisen, and 
books must take account of these. Dr. J. A. Kitchener 
has undertaken a revision which is intended to 
preserve the original character and at the same time 
bring the book up to date. Many new experiments 
and apparatus for performing them are described. 
References to literature are given at the ends of the 
sections. 

The error of some books of this kind of giving large 
digressions on theory, and sketchy mentions of 
experiments which cannot be performed in the average 
student laboratory, is avoided, and the text is 
studiously devoted to practicel work, the equations 
necessary for the calculation of the results being 
provided. In this way it has been possible to include 
a large amount of material—more than can be 
attempted in the usual practical course but giving a 
choice of work. 

The book is an excellent guide to practical physical 
chemistry for the honours student, and research 
students should find it of great service. The revision 
has been very well done ; and with its type reset and 
new figures provided, the volume is very handsome 
and worth double the price at which it is sold. 


Birds of Eastern and North-Eastern Africa. 

By C. W. Mackworth-Praed and C. H. B. Grant. 
(African Handbook of Birds—Series 1, Vol. 2.) Pp. 
viii4-1099 +plates 54-96+photographs 7-19. (Lon- 
don: Longmans, Green and Co., Ltd., 1955.) 45s. net. 


FTER an interval of three years, this useful 
and excellent work has been completed-by the 
issue of the second volume, on the same lines as its 
predecessor (see Nature, 172, 92; 1953). Among 
other things, one notes again with pleasure the 
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marginal drawings and distribution maps; and the 
standard of 'réprocuction. of the colour plates has 
been much improved. The lithographed text, as 
before, gives-the essential facts about identification, 
range and habits for each species and race; and 
there are keys to the different groups. The volume 
covers the passerin» birds, and the number of repre- 
sented forms makes it even larger than the first ; 
the weavers occupy more than a fifth of it. 

In an introductory note to this volume, the authors 
make & point which needs to be stressed on every 
suitable occasion. They refer to the many missing 
facts about habits, habitet and breeding which field 
observers have the opportunity of filling in: “It is, 
however,’ essential that they should be published. 
We know of many cases where such biological data 
are known to local residents but to no one else". 
This work should be a great stimulus, throughout 
East Africa, to the making of such observations and 
to recording them as contributions to available 
knowledge. LANDSBORỌUGH THOMSON 


The Genus Nicotiana 

Origins, Relationships and Evolution of its Species 
in the Light of their Distribution, Morphology and 
Cytogenetics. By Erof. Thomas Harper Goodspeed. 
(Chronica Botanica, Vol. 16.) Pp. xxii+5364118 
plates and illustrations. (Waltham, Mass.: The 
Chronica Botanica Company ; London: Wm. Dawson 
and Sons, Ltd., 19&4.) 12.50 dollars. - 


FEATURE of agricultural botany to-day, in 

both warm snd temperate climates, is the 
intensive study thas is often given to all the members 
of any genus that happens to contain crop plants or 
economie plants of some kind. How valuable this 
kind of work can be has been well demonstrated with 
the potato. 

The appearance now of a most comprehensive 
monograph of the genus Nicotiana, to which tobacco 
belongs, is therefore very much to be welcomed. 
These investigatiocs on the genus Nicotiana have 
been carried out by Prof. T. H. Goodspeed at the 
University of California Botanic Garden during the 
past thirty years snd were actually initiated even 
earlier (in 1904). Of the sixty species known to 
belong to the genus Nicotiana, no less than fifty-six 
were cultivated im the Botanic Garden—a fine 
achievement. Five different expeditions were made 
to South America; and these accounted for a good 
deal of the-living material. Actually, only two 
species, N. tabacun and N. rustica, are of direct 
economic value or yield commercial smoking tobacco 
at the present time. In its original distribution, 
before being spread by man, the genus was more or 
less restricted to tha Amuricas, with a few species in 
Australia and some islands of the Pacific. 

The author divides his monograph into six parts, 
the first part dealmg with distribution, while suc- 
cessive parts deal with morphology, : cytology of 
species, cytology of F, interspecific hybrids, phylesis 
(or evolution) and taxonomy of Nicohhana. Full 
descriptions, accompanied by line-drawings, are given 
for each of the sixty species. In the sections on 
cytology, karyotypes of all but four species and 
complete meiotic sequences in representative species 
and hybrids are Mustrated. The work is a good 
example of modem treatment in speciation and 
probable evolution in plants. It should be of, special 
interest to botanisss and geneticists and to many 
others engaged on scientific work with tobacco or the 
related species. 
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BRITISH NUCLEAR ENERGY CONFERENCE 
.. INAUGURAL MEETING 


N November 30, Sir Christopher Hinton, man- 
aging director of the Industrial Group, United 
Kingdom Atomic Energy Authority, opened the 
inaugural meeting. of the British Nuclear Energy 
Conference by recalling that, although the first sıx 
years of the British atomic energy project were 
devoted to military requirements, a nuclear industry 
1s now emerging. Success in this field depends upon 
the abilty to develop and adapt existing tethniques, 
and it was thought better that the Institutions of 
Civil, Mechanical, Electrical and Chemical Engineers 
and the Institute of Physics should jointly organize 
the British Nuclear Energy Conference as a permanent 
body for providing a forum where nuclear develop- 
ments can be discussed rather than set up a new and 
independent society for this purpose. 

Sir John Cockcroft, director of the Atomic Energy 
Research Establishment, gave the opening lecture, 
which was on “The U.K. Atomic’ Energy Authority 
and its Functions’, and said that during the past 
three years ıb has been possible to turn an increasing 
part of the efforts of the Authority’s Research and 
Industrial Groups to the development of nuclear 
power. He recalled that the Government White 
Paper, “A Programme of Nuclear Power", anticipated 
that by 1965 ıt might be possible to commission on 
& commercial basis more advanced (Stage IT) reactors 
than the gas-cooled ones with which the programme 
is being started. Studies have been made of the 
pressurized light-water reactor and of the sodium— 
graphite reactor. Within the limits of the present 
uncertainties, there is little to choose between them 
on economic grounds. A choice will therefore have 
to be made on other grounds, since the present feeling 
is that the Authority’s resources are adequate for the 
development of only one Stage II reactor in addition 
to the work already in hand on the fast reactor for 
Stage III of the programme. Development of the 
fast reactor will take a long time and is unlikely to 
make .any significant contribution to electricity 
supply until the 1970's. 

Development of a new type of reactor commences 
with a feasibility study by a team of physicists and 
engineers working with chemists and metallurgists. 
If the reactor ıs feasible, it is followed by a design 
study at which stage sub-critical or just-critical 
assemblies are built to ascertain nuclear data, and 
testing loops are arranged in research reactors to 
obtain technological data. Such a study may easily 
cost £300,000 a year. The annual value of isotopes 
produced by the Authority is now about £400,000, 
and this activity will be extended by the preparation 
of mega-curie sources from fission-fragment cæsium 
and strontium. These have a potentially wide field 
of industrial use, and their application to the poly- 
merization of ethylene to polyethylene is already 
well known. A Technological Irradiation Group has 
been formed at Harwell to assist money in studying 
these possibilities. 

V. A. Pask, the chief engineer, and J. C. Duck- 
worth, the nuclear power engineer of the Central 
Electricity Authority, followed Sir John with a lecture 
on “The Place of Nuclear Energy in United Kingdom 
Power Development”. They pointed out that of all 
the countries interested in nuclear power, none has 


quite the same need for its quick commercial develop- 
ment as has Great Britain, since it is now clear that 
a rapidly increasing proportion of the nation’s energy 
requirements musi be supplied either from imported 
coal or oil or from nuclear fission. Future plant 
requirements were surveyed in the paper on the basis 
that home-produced coal for electricity might reach 
a maximum of 60 million tons a year by 1970 and 
thereafter remain at that level, and arrived at the 
conclusion that the nuclear capacity required to avoid 
import of fossil fuel would rise from 3,900 MW. in 
1965 to 23,000 MW., or rather more than the present 
total plant capacity, by about 1980. It was noted 
that 3,900 MW. by 1965 is about twice the capacity 
proposed “m the White Paper for that year, and 
arrangements have already been made to burn oil 
equivalent to about 8 million tons of coal as a stop- 
gap measure. The capacity of coal-fired plant must 
be expected to continue to rise, and by 1980 might 
still be nearly two and a half times the. nuclear 
capacity. By 1980 the nuclear plant might well be 
earrymg the whole of the base load or contmuous 
demand. : 

The costs of electricity from nuclear power plants 
are subject to many uncertamties, not least of which 
is the length of time a fuel element may be left in 
the reactor before it must be withdrawn for re- 
processing. Nevertheless, Mr. Pask and Mr. Duck- 
worth, after a detailed consideration, have come to 
the conclusion that ıt is a reasonable expectation 
that net generation costs per kilowatt-hour from 
the earlier nuclear plants should be comparable 
with those from the most advanced coal-fired 
plants. í 

The prospect of competitive nuclear power with 
low operating costs means that this plant will carry 
the base load and that eventually the whole of the 
conventional plant will be required to operate on 
one- and two-shift cycles. Thus the Central Elec- 
tricity Authority and the manufacturers of the 
conventional plants are faced with the problems of 
providing full operational flexibility in the large sets 
with advanced steam conditions which are essential 
if maximum economy in both capital and operating 
costs is to be achieved. The alternative approach is 
to improve the load factor. If, in the long run, 
nuclear power provides cheaper electricity, it should 
permit more attractive night tariffs than are possible 
at present, but a radical change is unlikely unless 
solutions can be found to the social problems involved 
in the wide adoption by industry of shift working. 
The fact that there would be an enhanced case for 
pumped-storage schemes was explained. 

Nuclear plant will tend to be sited in areas where 
insufficient coal is mined to meet local requirements 
and as near as possible to major load centres. The 
electrical system m Britam as planned before nuclear 
energy became a serious proposition involves the 
transmission of some electricity from the coal- 
producing Midlands to the load centres in the south. 
It follows from the base-load operation of nuclear 
plant that transmission of electricity generated from 
coal will be impossible at a high load factor and 
therefore uneconomic. The transmission capacity 
now being provided for this purpose will, as time goes 


February 4, 1956 


No. 4501 


by, be absorbed as inter-connexion capacity for the 
pooling of spare plant. 

A. B."MeLean, medical officer of the Industrial 
Group of'the Atomic Energy Authority, and W. G. 
Marley, head of the Health Physics Division at 
- Harwell, in their lecture on ‘Health and Safety in a 
Nuclear Power Industry”, set out to put this aspect 
in its proper perspective. The early approaches to 
this subject. may now seem timid and full of un- 
. realistic apprehensions, but at the time they were 
perfectly Justified in view of the unfortunate history 
of radiation in occupational disease. 


Radiation injuries are often grave and are seldom 


reversible by treatment, but the doses causing injury 
are now quite ’ well known. The workers in the 
Atomic Energy Authority show no abnormalities, 
there has been no case of radiation injury, and no 
new disease has made its appearance among them. 
In fact, no disease is peculiar to radiation. Causes 
cannot be determined clinically, and statistical 
methods are clearly necessary should questions of 
liability arise. The direct experience of the atomic 
energy project in Great Britain now extends over 
nearly a decade, and there has come with it a feeling 
of reasonable confidence that, given proper attention 
to adequate safeguards, work m the nuclear power 
industry is as safe as work anywhere else. 

H. J. Grout, head of the Reactor Engineering 
Division at Harwell, emphasized in his lecture on 
“The Use of Research Reactors in Nuclear Power 
Development” that there is no broad background of 
experience yet available to guide engineers in the 
specification and design of nuclear power reactors. 
They must rely on the results of theoretical calculations 
and laboratory experiments, and the opportunities 
for subsequent inspection, repair or modification are 


strictly limited once the reactor has been at power. 


and the internal structure has been intensely radio- 
active. Ib is therefore of paramount importance to 
ensure that the industry is backed by adequate 
research facilities. The purpose of research reactors 
is to provide both the radiation field and test-bed 
facilities to enable the behaviour of reactor materials 
and components to be studied and tested under 
simulated operating conditions and £o obtain funda- 
mental information in the fields of reactor physics, 
chemistry and metallurgy. On the fundamental side, 
he instanced the determination of neutron cross- 
sections of the various fissile materials, the metal- 
lurgical investigation of radiation damage, and the 
study of the effect of radiation on the rate and the 
equilibrium conditions of chemical reactions. 
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. The direct application of some of the foregoing to 
practical designs isnot easy, because many problems 
are 80 complex tha: the behaviour of specific systems 
and complete components must be studied under 
operating conditions. An ‘active hot loop’, which is 
an experiment. on an engineering scale, would consist 
of a number of prctotype fuel elements in a coolant 
system, built into sn experimental hole in a reactor 
such that the neutron flux-level in the region would 
cause the elements to operate at their designed 
rating. A serious technical lmitation of research 
reactors is that + is impossible to carry out 
accelerated tests om fuel elements without radically 
altering many factors which contribute to their 
failure. 

For certain neutron. cross-section ER a 
low-power reactor cf stable characteristics is needed, 
and the pile at Harwell known as GLEEP satisfies 
this need. The pile BEPO at Harwell provides 
facilities for matters not directly connected with the 
power programme, such as isotope production and 
studies of biologica. systems as well as much fanda- 
mental and technobgical date. Its low flux (1:5 x 
1022 neutrons/cm.?;sec.) however, limits its field 
of application to technological investigations. To 
provide the neressary facilities at a flux of 10% 
neutrons/em.?/sec. three enriched-uranium heavy- 
water-moderated and cooled reactors are under 
construction. The piles DIDO and PLUTO will be 
at Harwell, and. ancther PLUTO will be constructed 
at Dounreay. Each will be equipped with associated 
‘hot’ laboratories fer the examination of irradiated 
specimens. The rent of experimental facilities in: 
DIDO may vary from £100 a day down to £10 a day 
for those in less-at-ractive low-flux positions. 

In the discussion, emphasis was laid upon the 
magnitude of the tesk ahead both by Mr. J. Eccles, 
deputy chairman (operations) ‘of the Central Elec- 
tricity Authority, acd by Mr. A. L. G. Lindley, of the 
General Electric Co , Ltd., who stressed the problem 
of finding sufficient men with suitable qualifications 
for work in this field without making undue sacrifice 
of effort on other work in the electrical industry. 
There was no suggestion from any quarter at the 
meeting that the problems can be regarded in any 
light other than that of difficulties which must be 
faced and overcome. and it is fitting to conclude this 
article with the sentiments expressed by Sir Claude 
Gibb, chairman of tke Nuclear Power Plant Company, 
that it is quite certain that we can, and must, meet 
the nuclear power programme if Britain as we know 
it to-day is to surv-ve. 


THE MORPHOLOGY OF LARGE-CHAIN MOLECULES* 
z By Pror. CH. SADRON 


University of Strasbourg, and Director of the C.N.R.S. Centre for Research on Macromolecules, 


INCE the work of Staudinger some thirty years 
ago, followed by that of a few pioneers such as 

H. Mark, K. H. Meyer, W. Kuhn, and. others, it has 
been established that the concept of a molecule can 
be applied to assemblies of atoms of ever-increasing 
complexity, ranging from the single atom of the rare 
gaa molecule to hundreds of thousands of them. In 


* Substance of a lecture given in the University of London on 
November T. 


6 rue Boussingault, Strasbourg 


fact, itis now known that thero is no upper limit to 
the mass and dimensions of molecules: a crystal of 
diamond, or & piece of vulcanized rubber, can consist 
of one single enormous molecule. ^ 

Yet, although the notion of the molecule remains 
constant throughous this vast range, as the assem- 
blies of atoms become more complex so they assume 
progressively new properties. For example, the sub- 
stances which they make up do not have such well- 


r 


206 


defined properties : they cannot exist in the gaseous 
state; they are not thoroughly crystallizable; and 
their physical and mechanical properties in the solid 
state are new, complex and delicately balanced. All 
the same, new problems arise and new methods of 
investigation are required for the description of giant 
molecules. In the case of a molecule containing a 
very few number of atoms, 16 1s possible to describe 
exactly the relative mean positions of their nuclei, 
their vibrations and even sometimes the probability 
distribution of the electrons which bind the atoms 
together.’ 

The use of quantum mechanics and of such 
techniques as spectrometry with radiation ranging 


from X-rays to microwaves, and even the use of. 


proper chemical methods, generally suffice. As the 
number of atoms included in the molecule becomes 
larger, it appears that we have to describe the 
relative positions of atoms at larger distances, and 
we have to consider two steps in our investigation. 
First, using the classical methods just quoted, we 
try to find out the characteristic atomic groups 
included in the macromolecule. Secondly, we investi- 
gate how these groups are arranged, and we describe 
their whole assembly -with different parameters, 
according to the type of the macromolecule. If the 
latter is a quite rigid particle (as a small crystal 
would be, for example), we use the simple concepts 
of shape and size. If it is not (as would be the case 
for a linear and flexible cham of a high-polymer 
molecule), we use some means of statistical descrip- 
tion, as we shall see later on. But the important fact 
is that for this type of macromolecule it is necessary 
to add to the ordinary structural data a set of new 
morphological parameters available to new techniques 
of investigation. 

We could perhaps compare a macromolecule to a 
large building. The short-range methods enable one 
to know the kind of stones ıt is composed of, and 
even to recognize pieces of walls, wmdows or stair- 
cases, but they cannot give us any idea as to the 
arrangement of all.the parts together. They have 
to be completed by methods giving the general 
outline of the buildmg the morphology of which is 
under investigation. From -this pomt of view, we 
can give a rough estimate of the limits of the macro- 
molecular domain. It begins when the molecule 
contams a sufficiently large number of atoms, or 
atomic groups, to require the use of morphological 
parameters for its complete description. Despite the 
fact that each case has to be considered in particular, 
this number in practice lies around one hundred. At 
the other end of the scale, particles which can be 
seen under an optical microscope—that is to say, of a 
size of about 0:2ù—are no longer considered as bemg 
macromolecules, since, above that limit, the determ- 
ination of size and shape implies the use of very 
straightforward macroscopic methods. 

We can conclude, therefore, that when a molecule 
hes in this range of dimensions (10-10,000 A.), or of 
molecular weights (about a thousand to several 
million), it is said to be a macromolecule and its 
complete description requires: the investigation of 
its chemical composition, which is.a problem of 
chemistry ; tHe investigation of the detailed structure 
of the clusters or groups of atoms ıb 1s composed of, 
which is a problem of chemistry or of classical 
physical chemistry ; and thirdly, the determination 
of morphological parameters connected with its size, 
shape or statistics of configuration, which is the 
problem of morphology. 
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Before starting on this last point, which ıs 
my principal aim here, let us-consider as an ex- 
ample a macromolecule resulting from the poly- 
merization of a monomer such as CH,=CH—X (X 
not being a hydrogen atom). From mere chemical 
considerations it can be readily determined that the 
macromolecule is made up of the assembly of divalent 
atom groups —CH,—CH—. Next one wants to know 

| ` f 
X 

how these atom groups are connected together. Of 
course, they follow one another, but different types of 
sequence can be contemplated: first, there is the 
so-called head-to-head or head-to-tail arrangements ; 
secondly, even in the case of a regular head-to-tail 
sequence (that is, following Natta, the so-called 
isotactic polymers) ib may happen that all the X 
atoms can be on the samo side of the stretched 
zigzag chain, or distributed at random on one or the 
other side; thirdly, it may happen that the law of 
succession is broken during the process of polymeriza- 
tion and that a branching occurs. These three 
possibilities—which all correspond to the short-range 
structure domam—can be investigated by pure 
chemical means (especially the first and third) or 
by physical means like infra-red or X-ray spectro- 
scopy. ’ 

Finally, 1f one gives numbers from 1 to N to the 
N carbon atoms of the backbone of the chain, there 
remains the problem of the position of atom number 4 
relatively to any other, or to the centre of mass of 
the whole chain. This is the problem of morphology 
that we shall now examine. 

Let us consider the succession of four -atoms 
Ci, C, City, Cit, (Fig. 1) and choose, as a plane of 


' figure, the plane defined by the two vectors C, ..,C; 


and C,C;., The position of C,1., is not fixed and can 
be anywhere on the circle T',..,, except a possible effect 
of steric hindrances, which will be taken into account 
later on. Thus the backbane of the chain can have 
an infinite number of possible configurations—from 
the stretched zigzag line to a more or less inextricable 
coil—and we shall have to determine the statistics of 
these configurations. They will depend upon the 
state of the matter which the chains make up: thus 
they will be different m the liquid state and in the 
solid state, and in the latter case they will be different 
if the piece of matter is, for example, stretched or 
not. In fact, this correlation is responsible for the 
special physical properties of high-polymer substances. 
For the sake of clarity, we shall assume that each 





Fig. 1. falda; a = 70° 327; un = cosa = à 
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chain molecule is individualized, or,in other words— 
since the substance cannot be vaporized—that it is 
placed in a solvent at an infinite dilution. In that 
case, we shall have to describe for each macromolecule 
the configurations of an assembly of N points, linked 
together as already explained. - - 

Up to now, the general approach has been to give 
the law of probability of position W,,)(r)dr of any 
point C;,5 in the element of volume dr, x being the 
vector O, Cipe We may consider also the value of 
«ry!» , the average of the square of all the possible 
distances Ci City. The interesting point is that often 
this value can be calculated directly even when it is , 
not possible to know the expression of the function ` 
Wip. Then, we can consider <pp°>, the average 
value for all the configurations, where pp is the dis- 
tance of Cp to the centre of mass of the molecule. 


The mean value p? = x EN <ppy?> of all the <ppy?> 
pi 
for all the points C, is another interesting quantity, 
which is called the radius of gyration of the chain. 
In principle, all these parameters can be computed 
as a function of N, a, and p —eos « (Fig. 1), as soon 


as we know the elementary law of probability of ' 


position of each point Cita on circle l;;,. Unfor- 
tunately, this calculation is rather difficult, and it can 
be completely carried out only under the restriction 
of assumptions the physical meaning of which is 
sometimes uncertain. The most simple case is when 
all the atoms of the assembly are supposed to have 
no volume and no interactions (such as in an ideal 
gas). In that case, ib can be treated as a Markov 
process.  «ry*» can be calculated for all values of p 
(from 1 to N) as soon as the probability of positions 
of Oita on Ti+ is symmetrical on both sides of the 
cis-trans line (Fig. 1). For very large values of p, it 
can be calculated in all cases, and one obtains the 
relationship : 


(1) 


<r> = bp, 
where : 
3 1+y (1+c)?+8? 
b? = 2 (6, 
x l—p 1—c?—s? d 


c and s being respectively the average values of cos B 
and-sin B. 
When equation (1) can be used, then the function 
Wir) has a Gaussian form : 
— =) 
2pb? 


W 3 3/3 
(p) Ce exp 
where b? is given by equation (2). 

When it is assumed that the excluded volume is no 
longer negligible and that, due to the energy of 
dilution, there are repulsions or attractions between 
the elements of the chain, the situation 1s much more 
complicated and no probability theory is available. 
However, with certain assumptions which seem to be 
supported by experience, an expression can be given 
for <rj?>, for p=N only—that is, for the two ends 
of the chain. It is found that <rp?> is proportional 
to N1+, where e is an increasing function of the second 
virial coefficient B of the solution. &-0 when B=0 
(ideal solution). i 

Finally, in the case of large values of N and for 
real as well as for ideal solutions, the radius of gyration 
is given by the equation : 


pi <ry*> /(2+ e)(3- c) 
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No matter what tks basis of these theoretical or semi- 
theoretical results may be, the important fact is that 
the morphological parameters W (rp), <1p?>, pp? and 
ọ°, which replace she very simple notions of size or 
shape available for rigid molecules, can be more or 
less derived from proper measurements performed on 
solutions. 

The general principle upon which these methods 
are based is to measure the value ® of a physical 
character of the sclution or its excess compared with 
the same character of the solvent (that is, viscosity, 
turbidity, ete... ). Generally, ® is proportional to 
the number v of the solute molecules per cubic 
centimetre, and wə may write: 


[d ‘ 
D=vp=—No M 
where N, is the Avogadro number, M the molecular 
weight of the solu-e, and q the physical contribution 
of each single moscule. In general, tho magnitude 
of o depends on she other molecules in the neigh- 
bourhood, 80 that we may write: 


No ' 
P= + oe Pi E 


where 9, is the contribution of a molecule of the 
solute when it is alone in the whole solution. We 
have then : : 


and we can see that the value of o, will be obtained 
in extrapolating te c —0 the values of Q/c measured 
at different concertrations. This is very important, 
because until now the theories linking o to the 
macromolecular deta can be set up at their maximum 
degree of accuracy, when the interactions between 
solute molecules are negligible. Generally, the 
interpretation of coefficients p,’ and so on is more or 
less unsound—henee the necessity of the extrapolaviom 
process just quoted. 

We can perhaps try a classification of the main . 
methods into thres groups. 

(1) Methods which give independently M, or M. 
plus morphologica. parameters: measurement of the 
osmotic pressure gives M and also B, the latter 
being more or less connected with the morphology of 
the macromolecule ; measurement of light scattering 
also gives M and B, and, moreover, the radius of 
gyration p can be ebtained so long as it is larger than 
a twentieth part—or about—of the wave-length of 
the incident light. 

(2) Methods giving only morphological parameters : 


measurement of tae Brownian translatory diffusion 


constant. 

(3) Methods giving a result dependent simultane- 
ously ‘on the mo-ecular weight and morphology: 
measurement on imtrinsic viscosity; measurement of 
sedimentation velccity ; and measurement of double 
refraction of flow. i 

The mass is obtained from osmotic pressure or 
light-scattering measurements using the general laws 
of thermodynamics, and this procedure is not open 
to criticism. The same reliability can be vouchsafed 
for the theory whereby p is derived from light 
scattering, and itis still fairly sound to derive the 
value of M from a combination of sedimentation 
velocity and Brownian diffusion. But all the 
‘hydrodynamical’ methods such as measurement of - 
viscosity, or sedimentation. velocity (when used for 
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morphology), have until now had no completely solid 
theoretical basis. However, they can be. used as 
semi-empirical methods, and viscosity, from this 
- point of view, is quite useful because of its very 
simple experimental device. In the present state of 
affairs, there can be little doubt that the light-scatter- 
ing method is the most reliable, both from the 
theoretical and experimental points of view. . Its 
generalization to the use of small wave-lengths (for 
example, X-rays) makes it useful even to the lower 
limit of the macromolecular domain. 
Though it may be felt that the work leading to a 


complete description of a chain macromolecule— . 


including its morphology—does not need any further 
justification, it is nevertheless useful to indicate a few 
aspects of its consequences. Nobody, in fact, doubts 
the necessity of inquiring about the molecular weight 
and the short-range structure of a chain, since these 
factors are of first-rate importance with regard to 
the properties of matter in bulk—as m rubber or 
plastic materials—or to the biological specificity of the 
macromolecule itself in the living organisms, as is the 
ease for proteins or nucleic acids. But it may be 
reasonable to ask whether it is of any interest to spend 
so much time and effort in order to describe more 
accurately the complicated wriggling of a worm-like 
molecule in its solution. 

This question may be answered in & number of 
ways. First, methods which are widely used for 


determining molecular weights give—as is the case: 


in the scattering of light—morphological parameters, 
and the very straightforward curiosity inherent in a 
scientist's mind would have to be arbitrarily restrained 
if he were not to try to understand their meaning. 
Secondly, and more important, the morphological 
results may lead to significant improvement in the 
knowledge of the structure itself. Since p, for 
example, depends on steric hindrances, its value 
depends in principle on the sequence of the atomic 
groups’ in a chain. Though it could be slightly 
changed when head-to-head arrangements are changed 
to head-to-tail, the effect is much larger when branch- 


CHEMISTRY AND 


HE problem of providing adequate food for an 


increasing world population, and the disastrous . 


and far-reaching consequences of inadequate nutrition, 
are perhaps more widely realized now than ever 
before. But it is improbable that it is clearly and 
universally realized that the ultumate source of our 
food is the soil and that, were it not for the applica- 
tion of science to agriculture, famine would have 
overtaken us in Great Britain as a result of an 
ineresse in population from ten and a half to forty- 
nine million durmg the past hundred and fifty years. 
This was clearly brought out by Sir William Ogg, 
director of the Rothamsted Experimental Station, m 
the ninth Dalton Memorial Lecture, given m Man- 
chester on October 28 under the auspices of the Royal 
Institute of Chemistry. In the Lecture, which was 
entitled “Chemistry and Crop Nutrition” and has 
since been published*, Sir William discussed the 
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ing occurs. In fact, the determination of mor- 
phological parameters is a quite useful way of 
investigating branchmg in high polymers. 

The third reason appears to me to be the most 
important one. I have implicitly assumed, in the 
foregomg discussion, that all the molecules in a 
solution were identical. Actually, this is not so. A 
sample of high polymer coming from an autoclave, 
as well as a sample of nucleic acid extracted from a 
chromosome, contains a mixture of different mole- 
cules. It is then of the utmost importance—for the 
improvement of our fundamental knowledge in 
chemistry as well as in biology—-to analyse this hetero- 
geneous or poly-disperse medium. The different 
species have to be characterized and, if needed, 
separated. This is very often done by using their 
difference in solubility ; but it can also be achieved 
by using their difference in morphological parameters 
(after all, this is the principle of Svedberg’s experi- 
ments on proteins) and this method is sometimes 
more direct and can lead to much clearer results. 
There is little doubt that it will be one of the most 
efficient means of resolving this problem, which is 
one of the most irritating in the present state of our 
knowledge. 

As & conclusion, the morphology of large molecules, 
which is a new and well-defined chapter of physical 
themuistry, is essential for increasing our knowledge 
on macromolecules. Of course, this part of science 
has not the relish of, for example, nuclear physical 
chemistry. If the first half of this century be 
thought of as the era of the dawn of nuclear bombs 
and reactors, perhaps the argument could be 
advanced, without darmg too much, that during the 
second half the synthesis of materials replacing the 
traditional natural products and our increased 
knowledge of fundamental: biological processes may 
in their turn, though in a less spectacular way, weigh 
very heavily on our future. In this field the mor- 
phology of large molecules plays & modest but 
unquestionable parb; it would be an error to mis- 
understand it. - 


CROP NUTRITION 


contribution of science in general, and of chemistry 
in particular, to the maintenance of soil fertility. 

Early manurial practice, with little or no under- 
standmg of its theory, relied in the main upon animal 
manures, and it was not until early in the nineteenth 
century that scientific ideas about manuring began 
to develop as the result of the work of de Saussure, 
Boussingault, Liebig and others on the Continent of 
Europe and of Lawes and Gilbert in Britain. The 
discovery by Lawes in 1842 that treatment of mmeral 
phosphate with sulphuric acid resulted in the pro- 
duction of the phosphatic fertilizer superphosphate, 
and the setting up of a factory by him for its manu- 
facture, were the begmnings of the modern fertilizer 
industry. 

Lawes and Gilbert during fifty-seven years of 
active collaboration at Rothamsted carried out 
investigations into the principles of crop nutrition, 
the results of which laid the foundations of our 
present knowledge of manuring. They succeeded in 
showing the long-term effects of nitrogen, phosphate 
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and potash, both singly and in combination, and 
some of their field experiments, the classical plots, 
have been continued at Rothamsted to the present 
day. Their pioneer work was followed by the use of 
increasing quantities of nitrogenous, phosphatic and 
potassic fertilizers in addition to the traditional 
organic manures. Supplies of phosphatic fertilizers 
presented no problem since there were known 
deposits of naturally occurring rock phosphate, and 
in 1861 the commencement of the working of potash 
salt deposits ensured a supply of potassic fertilizers. 
Not until forty to fifty years ago, however, when 
fixation of atmospheric nitrogen on an industrial 
scale became possible, could adequate supplies of 
nitrogenous fertilizers be assured. 

Sir William directed attention to the recent rapid 
rise in fertilizer consumption in Britain, the need for 
fertilizers being accentuated by intensification of 
cropping and reduction in imports of animal feeding 
stuffs. A wide range of fertilizers is now provided by 
modern chemical industry. In addition to ammonium 
sulphate, superphosphate and basic slag, such nitro- 
genous and phosphatic fertilizers as liquid ammonia, 
ammonium nitrate, calcium nitrate, urea, nitro- 
phosphate, triple superphosphate and silicophosphate 
are available. Supplies of potassic fertilizers are still 
directly dependent upon deposits of potash salts in 
various parts of the world. Other major plant 
nutrients, apart from nitrogen, phosphorus and 
potassium, include calcium, magnesium and sulphur, 
and the significance of these was referred to by Sir 
Wiliam; there are also the trace elements (iron, 
manganese, copper, zinc, boron, molybdenum and 
chlorine) which, when deficient in the soi, and in 
some eases when present in excess, are responsible 
for reduction in crop yield or for disease m both 
crops and stock. 

The precise determination of the manurial require- 
ments of crops is a matter of no little difficulty. 
Different soils of varymg fertility vary in their 
response to fertilizer application, and that section of 
the lecture which Sir William devoted to soul testing 
makes ıt quite clear that soil fertility cannot be 
completely explained in chemical terms, since bio- 
logical, physical and climatic factors are involved 
also. Total chemical’ analysis of soil reveals only 
the quantities of potentially  svailable plant 
nutrients. 1 

Arbitrary chemical methods for determining the 
amounts of phosphorus and potassium in the soil 
that are available to the plant, and the amount of 
lime necessary to correct soil acidity (the lime 
requirement), have been developed, and the results, 
correlated with those of field experiments, can be 
interpreted in terms of fertilizer applieation to crops. 
Nitrogenous manuring, however, still lacks a reliable 
method of soil analysis upon the results of which 
guidance can be given, and although field experi- 
mentation has provided many useful data, more 
precision. is desirable. 

The phenomenon of base exchange in soils and 
the nature of the clay and humus of soils are of first 
importance in crop nutrition. Sir Wiliam dealt 
briefly with the researches which have increased our 
knowledge in this connexion and directed attention 
to the practical application of the results of these 
researches. Sound nianurial practice involves the 
maintenance of a suitable balance between the 
amounts of the various exchangeable cations, and a 
further application of the principle of base exchange 
is the use of gypsum in the reclamation of saline and 
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alkali soils in various parts of the world, and of soils - 
flooded by sea water. By the release of exchangeable 
sodium ions from the soil colloids and their replace- 
ment with caleium ons, the deflocculation of the soil 
colloids is prevented and a favourable soil structure 
for plant growth ensured. New techniques applied 
to the study of clay and humus have revealed 
properties intimately concerned with the physical 
conditions of soils and with their capacity to take 
up and retain plart nutrients. 

Lastly, Sir William discussed the relationship 
bétween organic manures and fertilizers, pointing 


. out that in Britain half the food for crops still comes 


from farmyard manure, which also improves soil 
texture hnd enharces the capacity of the soil to 
retain water and plant nutrients. Fertilizers, how- 
ever, are essential since farmyard manure may be 
deficient in necessary plant nutrients, and moreover, 
the amounts of organic manures available are not 
sufficient to meet the needs of present-day intensive 
farming. The contentions of those who are opposed 
to the use of fertilizers and who condemn all chemical 
aids to agriculture 5n the grounds that there is some 


' vital principle present in organic manures which 


must be transmitted to the soi if crops; livestock 
and the human population are to remain healthy, 
are without seiertifio foundation. The alleged 
harmful effects of sertilizers existed before they were 
discovered and are rife’ where they have never been 
used. i ` 

This Dalton Lécsure was a reminder that, besides 
his world-famed wcrk in chemistry and atomic theory, 
John Dalton made notable scientific contributions to 
meteorology; all agricultural scientists concerned 
with the water requirements of crops owe to him the 
first clear ideas of «he nature of the evaporation pro- 
cesses, and Daltor may be said to have laid the 
foundation for modern work in this field. ' 

‘ - J. S. WirLLcox 
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Prof. W. M. H. Greaves, F.R.S. 


W. M. H. Greavas, Astronomer Royal for Scotland 
and professor of astronomy in the University of 
Edinburgh, who ded suddenly on Christmas Eve at 
the age of fifty-eight, was one of that distinguished 
series of Cambridge men who have held the Isaac 
Newton Studentsh_p. His published papers cover a 
wide range of astronomical subjects, from perturba- 
tion-theory to geomagnetism; but his principal 
interest was the use of photography for the study of 
the spectra, and especially the continuous spectra, of 
stars. His appoinment as chief assistant at Green- 
wich, in 1924, gave him his initial opportunity in this 
field, and he seizec and developed it with character- 
istic enthusiasm. The 30-in. reflector, mounted on 
the same assembly as the 26-in. refractor (to the 
great mconveniencs of both), was all that was avail- 
able for such work at the Royal Observatory of that 
day, but Greaves took such obstacles in his stride. 
The rather less obvious (but much more formidable) 
challenge presented by the Greenwich sky was met 
by rigorous adhemnce to well-considered rules for 
observing, and tke small probable errors of the 
results which were- obtained testify to the judgment, 
as well as the courage, which lay behind the whole 
programme. Six yzars after his arrival at Greenwich, 
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"gradients" were published for twenty-four stars 
“suitable for use as spectrophotometric standards", 
and these intercomparisons were of such quality that 
they scarcely had to be modified at all as & result of 
the main programme which followed. This com- 
prised 250 stars, most of them fainter than the 
standard ones; but the foundations had now been 
laid, and the advent of the new 36-in. Yapp reflector 
in 1934 also speeded the work. By 1938, when 
Greaves was appointed to Edinburgh, there was little 
still to do except publish the extensive results. 

An essential part of photographic spectrophoto- 
metry is the calibration of the plates, and since ıt 
would have been very time-consuming to use, in this, 
the long exposures which had to be used on sfars, the 
question of ‘reciprocity failure’ had had to be faced. 
Greaves reduced this somewhat venerable bogey to 
very manageable proportions, and definitely estab- 
lished the value of photography as a precise quanti- 
tative tool, at a time when photocells were still too 
insensitive to compete in this field. 

The Second World War came soon after his move 
to Edinburgh, and for a while his principal concern 
was with the time service, where he co-operated 
closely with the Greenwich station that had been 
evacuated to Abinger; a substantial share of the 
advance in accuracy which occurred about this time, 
in spite of difficult conditions, was due to him. After 
the War, he obtained for his Observatory a badly 
needed increase in staff, and spectrophotometric data 
both on the Sun and on early-type stars have come 
increasingly from Edinburgh in recent years. Ex- 
tensive work is in progress that would undoubtedly 
have benefited further from his leadership if he had 
lived. 

Greaves definitely enjoyed taking charge of things, 
and could keep a committee firmly to the point. He 
Served for six years as secretary of the Royal 
Astronomical Society, and was president during 
1947-49. He was an active member of several 
commissions of the International Astronomical 
Union, serving for seven years as president of the 
one for photometry. His influence in the British 
National Committee for Astronomy was considerable, 
and he was one of the keenest sponsors of the plan 
for a large paraboloid at Jodrell Bank. 

He will be warmly remembered by those who have 
worked under him, and with him. His complete 
integrity, and his devotion to astronomy, were 
unquestionable ; but his numerous generosities may 
often have been less commonly known.. The pro- 
portion of his papers which bear also the names of 
< one or more subordinates is high, and this reflects not 
only his scrupulous fairness but also his power of 
stimulating the best efforts of his staff in the first 
place. He was capable of brusqueness, and even 
more, on occasion; but those who could see past 
this will remember the very real tact and skill with 
“which he would guide and help all, whether old 
subordinates or new colleagues, who were associated 
with him. R. DE. ATKINSON 


Dr. F. H. Burstall 


Dr. F. H. BuznsrALL, who died on December 2 at. 


the untimely age of fifty-two, had spent the whole of 
his working life at Teddington. He was one of a 
small band who were recruited by the late Sir Gilbert 
Morgan to staff the Chemical Research Laboratory 
(of the Department of Scientific and Industrial 
Research) when it was founded in 1925; and it can 
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be said with truth that no one has done more to 
establish the prestige and repute that the Laboratory 
has, in the meantime, achieved. 

The second son of the late Prof. F. W. Burstall 
(who held the chair of mechanical engineering and 
was dean of the Faculty of Science in the University 
of Birmingham), Francis Burstall did not follow the 
profession in which other members of his family have 
achieved distinction. After graduating at Birmingham 
with first-class honours in chemistry, he became 
research assistant to Morgan, who had been his pro- 
fessor and was about to take up a new appointment 
as superintendent of the Teddington Laboratory. 

As & young man Burstall was entirely unsparing of 
the time and effort he applied to chemical research. 
He made substantial contributions to the organic 
chemistry of selenium and tellurium, undeterred by 
the frequently obnoxious nature of the materials he 
had to handle. It was, however, by his work on 
metallic co-ordination compounds that he won 
recognition as an authority in a field then little 
cultivated. In a book published in 1933, of which he 
was co-author with Morgan, he provided an admirable 
survey of the more recent developments in this 
branch of inorganic chemistry. 

When war came in 1939, Burstall was obliged to 
take on & succession of problems which, important 
though they were at the time, offered little of con- 
tinuing interest, and it was only with the ending of 
hostilities that his Department was able to make the 
best use of his very versatile ability. In 1947 he was 
placed in charge of a small section set up to study _ 
the analysis of uranium and thorium ores on behalf 
of the Department of Atomic Energy. The extra- 
ordinary value of the contribution that he and the 
staff he led (and, inspired with some of his own 
enthusiasm) were able to make to the national effort 
in this new field was quickly recognized. Greater 
responsibilities were laid upon Burstall, and his unit 
ultimately became so large that an extensive new 
building was constructed and equipped to accom- 
modate what now became the Radiochemical Group 
of the Chemical Research Laboratory. . Those who 
knew what Burstall put into his task will always see 
in this fine laboratory a memorial to his success in 
what, unfortunately, was to be the last phase of his 
scientific career. Much must remain untold; never- 
theless, the series of papers in which he and his 
colleagues revealed their application of chromato- 
graphy to the separation of metals indicate the 
power and generality of a technique they were among 
the first to use. The formal seal was set on Burstall’s’ 
accomplishments in chemical research when in 1952 
he attained the academic distinction of D.Sc. of the 
University of London. 

Modest and self-effacing, Burstall was nevertheless 
a man whose judgments were shrewd, being based on 
wide (if unparaded) knowledge and deep self-com- 
munion. He had an extraordinary charm for his 
friends and colleagues. This was due to the utter 
impossibility for him to do or say anything in the 
slightest degree unkind or inconsiderate. His main 
preoccupation throughout his life was with chemistry, 
which to him was far more than the means to a liveli- 
hood. To purely personal advancement he never 
gave a thought ; nevertheless, he found a high degree 
of self-fulfilment as a scientist in the service to which 
he gave his loyalty and whose traditions he upheld. ' 

In the course of his last illness he underwent two 
major operations and it almost seemed after the first 
that hope could be entertained of a recovery. Un- 
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fortunately this was not to be. Dr. Burstall bore his 
grievous afflictions with stoicism for more than twelve 
months. He is survived by his wife, whom he married 
in 1929, and two sons. E. A. CoursoN 


Prof. G. T. R. Hill 


Pror. G. T. R. Hirn, who died recently at his 
home in Ireland, was a member of a very dis- 
tinguished family. His father, the late Dr. M. J. M. 
Hil was professor of mathematics and a vice- 
chancellor of the University of London. His elder 
brother, the late Air Chief Marshal Sir Roderic 
Hill, became rector of the Imperial College of Science 
and Technology and also vice-chancellor of the 
University of London, and his sister, Dr. Gwen 
Hilton, is now director of the Radiotherapy Depart- 
ment of University College Hospital. 

The two brothers both had close mterests in aero- 
nautical engineering, and though their careers were 


quite different, one was very much complementary ` 


to the other in its contribution in this sphere to 
progress during the past thirty years. 

Even as a boy, Geoffrey Hill’s future career was 
unmistakably marked out. He spent much of his 
spare time making aircraft models, and at the age of 
seventeen secured a place for one of them at the 
Children’s Exhibition at Olympia. He was educated 
at University College School and afterwards at 
University College, London, where as an engineering 
student he graduated in 1914. After a period of 
active service in the Royal Flying Corps at the 
beginning of the First World War, when he rose to 
the rank of captam and was awarded the Military 
Cross, he undertook responsibilities in aeronautical 
research for the Air Ministry. After demobilization 
in 1919 he pursued his absorbing interest in aero- 
nautics as an experimental engineer and chief test 
pilot to Messrs. Handley Page, Ltd. By this time he 
had acquired a background of knowledge and 
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experience which, coupled with his inventive ability, 
enabled him, in collaboration with his brother, to 
conceive the idea of the tail-less aircraft or Pterodactyl 
as it was afterwarcs called. 

In 1922 Hill was awarded an 1851 Exhibition 


‘Senior Studentship and after two years of research 


to test the validitz of the principles that the two 
brothers had enunziated, he began the design and 
construction of a Pterodactyl. The work was sup- 
ported in its early stages by the Aeronautical Research 
Committee and eventually the machine was further 
developed in association with the Westland Aircraft 
Co. when he joined that firm in 1926. It was shown 
to the public for th» first time at the R.A.F. pageant 
at Hendon and is now in the Science Museum at 
South Kensington, -vhere it bears witness to the great 
contribution which the two brothers made to &ero- 
nautical science Sy establishing the important 
principles demonstrated m this machine. Tho 
industry to-day owes them a deep debt of gratitude. 

In 1934 Geoffrey Hill returned to his old College 
as Kennedy professor of engineermg, and he held 
that post with great distinction until 1947, when he 
resigned to re-enter the aircraft mdustry as con- 
sultant to Short Erothers and Harland, Ltd., of 
Belfast. During the Second World War he was 
seconded to the Air Ministry and later the Ministry 
of Aireraft Production for research work, and as a 
pioneer in the invention of the isoclinie wing he 
made valuable contributions in helping to mamtain 
the superiority of the Allies in the air. He was elected 
to fellowship of the Royal Aeronautical Society, and 
was awarded the D.£c. in engineering of the University 
of London. 

His most delight=ul personality and his charm of 
manner wil always be treasured by the wide circle 
of his friends and acquaintances. His death at the 
early age of sixty ıs 2 great loss, not only as a personal 
one, but also to the science of aeronautical engineering. 

: H. M. Bartow 


NEWS and VIEWS 


Wellcome Museum of Medical Science : 
Lieut.-Colonel C. A. Bozman, O.B.E, 
LimgUvm.-ConowEL C. A. Bozma has been appointed 
director of the Wellcome Museum of Medical Science, 
and will take up his duties on February 1. Colonel 
Bozman, who recerved his medical training at the 
University of Edinburgh, joined the Indian Medical 
Service ın 1924. He held various public health and 
laboratory appointments, including that of director 
of publie health, Burma, and became a public health 
commissioner to the Government of India. After his 
retirement in 1947 he was successively lecturer-in 
publie health in the University of St. Andrews, health 
counsellor at the British Middle East Office, Cairo, 
and professor of preventive medicine at the University 
College of East Africa (Makerere College). His new 
post with the Wellcome Foundation will enable 
Colonel Bozman to apply his wide knowledge of 
tropical medicine and pathology in the service of a 
Museum which has specialized in this field. 


Glasshouse Crops Research Institute : 
Dr. W. F. Bewley, C.B.E. 


Dm. Wium F. BEwrxY retires from the posb of 
director of the Glasshouse Crops Research Institute 


next summer. Bewley was educated at the University 
of Durham and firs; joined the staff of Rothamsted 
Expermental Staticn, being seconded for service in 
the Royal Field Artillery during the First World 
War. While at Rothamsted he collaborated with 
the late Dr. H. B. Hutchinson on the classic researches 
on partial sterilization of soul which were later to 
prove the salvation of the tomato industry. In 1919 
he went to the ressarch station in the Lea Valley 
founded in 1914 br the glasshouse growers of the 
district and later 5o become world-famous under 
his leadership as tae Cheshunt Experimental and 
Research Station. He became director in 1921, and 
instituted the long series of experiments on glass- 
house crops which laid the foundations of modern 
techniques. His many years of experience, first as a 
mycologist and late” as an authority on all aspects 
of glasshouse cultivation, were summed up in his two 
standard books, *"TEe Diseases of Glasshouse Crops” 
and “Commercial Glasshouse Crops". In 1954, the 
old Cheshunt Statien became the new Glasshouse 
Crops Research Inszitute, with Bewley as director, 
and in 1955 its staff moved to the new site at 
Toddington near L.ttlehampton. Bewley’s warm, 
friendly nature, together with his exceptional powers 
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of lucid exposition, have long endeared him to the 
industry, and to-day there is no man who stands 
higher in the respect and affection of the glasshouse 
growers of Great Britain. Not least among his 
admirers are the growers of the Channel Islands, to 
whom he pays regular visits. 


. Mr. F. W. Toovey, O.B.E. 


Mr. F. W. Toovzgv, who has been appointed to 
sueceed Dr. Bewley, graduated from the Imperial 
College of Science and Technology, London, where he 
was awarded the Forbes Medal and Prize. He was 
then selected for the Colonial Agricultura] Service. 
and after postgraduate work at Cambridge and in 
Trinidad, was appointed to the Nigerian Agricultural 
Department in 1935. In Nigeria his work was con- 
cerned almost exclusively with the oil palm, a crop 
of the greatest importance in the economy of the 
‘country. Twenty years ago, very little study had 
been devoted to the crop, but a lead had been given 
by the fine work that was being done by the Belgians 
at the I.N.E.A.C. In 1938 Mr. Toovey was sent to 
the Belgian Congo to report on the progress made in 
oil palm.research there, and returned to take part in 
the development of the Oil Palm Research Station of 
the Agricultural Department of Nigeria. Largely 
under his direction, this station, which covered, 
initially, 4,000 acres of undeveloped tropical forest, 
was built up as the main centre for oil palm research 
in Nigeria, with many supportmg out-stations. In 
1952 the station assumed responsibility for research 
in all the British West African territories, becoming 
an autonomous institute known as the West African 
Institute for Oil Palm Research (W.A.I.F.O.R.). Mr. 
Toovey was appointed its first director, and for his 
services was made O.B.E. in the New Year's Honours 
list of 1955. 


Chair of Marine Engineering at Newcastle upon 
Tyne 


Tue Council of King’s College, Newcastle upon 
Tyne (University of Durham), has announced the 
receipt of £35,500 from local industrial firms towards 
the endowment of a new chair of marine engineering 
at the College. This sum is additional to some 
£22,000 which was contributed to the College two 
years ago and earmarked for the development of 
marine engineering studies. The two sums together 
provide sufficient funds to proceed immediately to 
the appointment ,of the first professor. A separate 
undergraduate course in marine engineering has been 
provided at the College-—then Armstrong College— 
since 1913, in the Department of Mechanical and 
Marine Engineering, of which the present head is 
Dr. Aubréy Burstall, professor of mechanical engin- 
eering. In August 1954 he suggested to the Council 
that the Department had grown so large that a 
second professor should be appointed to work in his 
Department and that he should be designated pro- 
fessor of marine engineering. This proposal was 
accepted and afterwards widely approved by indus- 
trialists and others concerned in marine engmeering 
in Britain. It is hoped to attract more university 
men into the marme engineering industry and 
to develop a centre for marine engineering 
studies at King’s College, where there already 
exists one of the largest university departments 
of naval architecture (under Prof. L. C. Burrill) m 
Britain. ` 
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Protection against lonizing Radiations 


Tax International Labour Office made history in 
the field of protection against ionizing radiation when, 
in 1949, it introduced its Model Code of Safety Regula- 
tions. The relevant sections of the code are included 
in a report submitted to the International Conference 
on the Peaceful Uses of Atomic Energy, Geneva, 1955 . 
(The Protection of Workers against Ionising Radia- 
tions (International Labour Office, Geneva, 1955). 
50 cents; 3s.). In 1955 it seems, as the report states, 
“out of date in some respects . . . and is now due 
for revision”. Nevertheless, this code of practice has 
been in print and outdated, while no British National 
Code has yet appeared since the demise of the British 
X-ray and Radium Commission. A report, therefore, 
by the International Labour Office, progressive as 1t 
is in this field, is worthy of study. It recommends 
the adoption of the, general principles of protection 
laid down periodically by the International Com- 
mission on Radiation Protection. If it accepts its 
own recommendation, 16 will have to revise its Model 
Code drastically in a number of important respects— 
including incidentally Regulation 208.7, which states 
that photographic dark rooms should have some 
natural lighting. . It reviews the effect of ionizing 
radiations on human beings (in parts this is a little 
naive, indicating that the author was not a medical 
man); the uses of ionizing radiations; protective 
measures; problems arising in uranium mining and 
processing; and safety in transport of radioactive 
materials. It is at its best when it deals with the 
problems met with to-day in industry. It therefore 
behoves the industrialist about to use the newly 
available tools of radioactivity and ionizing radiation 
to study it. The industrial medical officer and the 
Ministry of Labour will note, no doubt, the recorr- 
mendation of the International Labour Office that 
diseases due to ionizing radiations be included m 
the international list of occupational diseases to be 
notified to the labour inspectorate. 


` Veterinary Research in Britain 


Iw the committee stage of the Agricultural Research 
Bill which received its third reading in the House 
of Commons on January 26, Mr. A. J. Champion, 
Captain J. A. L. Duncan and Mr. Leslie Hale pressed 
for more attention to veterinary research and to 
livestock farming as contrasted with crop husbandry. 
For the Government,’ the Joint Parliamentary 
Secretary to the Ministry of Agriculture, Fisheries- 
and Food, Mr. C. R. H. Nugent, while maintaining 
the view previously expressed that s separate 
veterinary research council is undesirable and that 
veterinary research as well as general agricultural 
research appropriately come under the Agricultural 
Research Council, promised to take note of the 
comments made and particularly of the importance 
of developing preventive veterinary work in agri- 
culture to-day. He pointed out that the Lord 
President’s Committee would consist of the Minister 
of Agriculture, Fisheries and Food and the Secretary 
of State for Scotland. A 


The Houghton Poultry Research Station 


Tase Animal Health Trust founded its Poultry 
Research Station at Houghton, Huntingdonshire, 
some seven years ago, and under the leadership of 
Dr. R. F. Gordon the staff has done much useful 
work on behalf of the poultry industry. The Trust 
and the Agricultural Research Council have now 
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agreed on financial co-operation on lines which should 
satisfy the ams of both the Trust and the Council 
for the expansion of research facilities and meet the 
conditions essential to the provision of government 
financial support. Under these arrangements the 
Trust will contribute one-third of the net annual 
maintenance expenditure up to £10,000 a year and 
the Agricultural Research Council will contribute the 
other two-thirds, with freedom to each party to give 
more if they wish and if it is in the interests of the 
Station. The Station is to have an independent 
status and will be known as Houghton Poultry 
Research Station. It will be governed by a board of 
nine members who have been appointed by the Lord 
President of the Council, the Minister of Agriculture, 
Fisheries and Food and the Secretary of State for 
Scotland, three of them having been nominated by 
the Animal Health Trust. They are as follow: Mr. 
T. H. Turney (chairman), Prof. E. C. Amoroso, Mr. 
H. Finn, Mr. G. Guttridge, Mr. F. Grove, Prof. K. 
Mather, Lord Stamp, Prof. E. G. White and Dr. 
W. R. Wooldridge. 


New Zealand Heavy-Water Scheme 


Tue United Kingdom Atomic Energy Authority, 
after consultation with the New Zealand Government, 
has decided to withdraw from participation in the 
Waurakei Scheme. This scheme provided for utilizing 
geothermal steam for the generation of electric power 
and for the manufacture of heavy water, the New 
Zealand Government being interested m the former 
product and the Atomic Energy Authority in the 
latter. It has now been found that the cost of con- 
structing the heavy-water plant would be much 
higher than was originally estimated. A company, 
Geothermal Development, Ltd., was formed for this 
purpose, and this will be wound up in due course. 
The New Zealand Government is to continue with 
the power station project. 


Combustion Institute 


THe great interest in research in the field of com- 
bustion m the post-war period has been made evident 
by the support accorded the three symposia held in 
1948, 1952 and 1954. To undertake the responsibility 
of organizing such symposia, a sub-committee, was 
formed in the United States, with. representatives 
from mdustry, government and universities, and this 
sub-committee, imm conjunction with the honorary 
members of the Standing Committee in Belgium, 
France, Great Britain and Netherlands, recom- 
mended that a “Combustion Institute" should be 
founded. The Institute was incorporated in the 
State of Delaware on July 1, 1954, and at the first 
meeting of its members, held in Pittsburgh on 
September 1, 1954, durmg the fifth symposium, & 
board of directors of fifteen members was elected, 
and two working committees were established—the 
Executive Committee and the Combustion Institute 
Committee: The latter comprises representatives 
from a number of :different countries, and it is 
intended that the symposia should contmue to. be 
international in character. It is in no way the inten- 
tion of the Combustion Institute to compete with 
other societies either in 1ts meetings or publications, 


but its main object is to encourage activity in this’ 


important field crossing the boundaries of so many 
scientific and engineering disciplines. The first sym- 
posium under the auspices of the newly formed 
Institute will be held at Yale University during 
August 19-24. The British members of the Com- 
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bustion Institute Sommittee (Sir Alfred Egerton, 


` Dr. J. 8. Clarke ard Mr. P. Lloyd), with Dr. J. W. 


Linnett, form the British Committee. Further 
information can ke obtained from the assistant 
secretary, Miss"H. Smith, c/o Joseph Lucas, Ltd, 
Great King Street, Birmingham 19. 


Geochemical Society 


AT a meeting of the Geological Society of America, 
held in New Orleans on November 7, the organization 
of a new society, the Geochemical Society, was com- 
pleted, and a constisution was adopted which specifies 
that “The object of the Society shall be to encourage 
the applcation of chemistry to the solution of 
geological and cosmological problems" and that “any 
person who is qualried to advance the objects of the 
Society shall be ezigible for membership”. Thus 
membership is opem to physicists, biologists, mathe- 
maticians, oceanographers, meteorologists, etc., as 
well as chemists and geologists. Those wishing to 
become charter members should send their names, 
addresses, fields of terest, and a year’s subscription 
(2 dollars) to the treasurer, Dr. George T. Faust, 
U.S. Geological Survey, Washington 25, D.C. Names. 
of those who mighs be imterested, but who are not 
on the “List of Persons doing Research of Interest 
to Geochemists" (Geochimica et Cosmochimica Acta, 
6, 182; 1954) woul also be appreciated. The follow- 
ing have been e.ected officers of the Society: 
President, Earl Inzerson (U.S. Geological Survey, 
Washington); Vice-President, Julian R. Goldsmith 
(University of Chicago) ; Secretary, John C. Maxwell 
{Princeton Universiy) ; Treasurer, George T. Faust; 
Councillors-at-Large. J. W. Greig, W. F. Libby, 
W. T. Pecora, W. W. Rubey, G. R. Tilton and 
H. S. Yoder. 


The Hakluyt Society 


Tue Hakluyt Society exists to publish original 
narratives of impcrtant voyages and travels and 
other geographical records. The volumes, two of 
which are generally issued for each year, are made 
up of the original documents together with intro- 
ductory material o? great value to the geographer, 
historian, ethnologist and, not infrequently, to other 
students of the nataral sciences. Since its beginning 
in 1846, the Society has issued one hundred volumes 
m its first series amd one hundred and seven in its 
second (current) series. Throughout the greater part 
of its history, ite annual subscription remained 
unchanged at one guinea, and only in 1955 was it 
mereased to two guineas, a modest sum to pay for 
two volumes of its publications. At irregular intervals 
the Society produces an ‘extra’ series. The great 
collections of Richerd Hakluyt and Samuel Purchas 
have already appea-ed 1n this series, these being httle 
more than reprints of the original works. Perhaps 
the most ambitious and the most important work 
in this series is 12¢e definitive publication of the 
"Journals" of Capsain James Cook, edited by Dr. 
J. C. Beaglehole. Here the Society is not merely 
following its norma’ practice in prmting journals and 
other documents shat have not previously been 
published from tke original manuscripts, but is 
adding a volume deahng particularly with the 
scientific results of these great voyages. Vol. 1, 
covering the first voyage, and a portfolio of original 
charts and views drawn on all three voyages, have 
recently been publshed ; the whole project will be 
completed in four volumes. Last year Mr. J. N. L. 
Baker sueceeded- Fir. Malcolm Letts .as president 
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Mr. Letts has occupied the office for five years and 


has made valuable contributions to the publications * 


of the Society. The honorary secretary of the Society 
: Mr. R. A. Skelton, superintendent of the Map 
Room of the British Museum (London, W.C.1), who 
has done much in helping with the publication of 
the Cook volumes. 


Physics and Philosophy 


Tux first Robert Grosseteste Memorial Lecture, 
given by Lord Cherwell on May 21 last, was delivered 
most appropriately in the Chapter House of Lincoln 
Cathedral; it has now been published (pp. 21. 
London: Oxford University Press, 1955; 2s. 6d. 
net). In it Lord Cherwell performs a valuable service 
in pleadmg for a closer understanding between 
physics and philosophy such as, in broad outline, 
existed in the lifetime of the great bishop and 
scholar in whose honour he was speaking. An excep- 
tionally clear picture is presented of the ssthetic 
choice before the investigator m modern physics, 
coupled with the recognition that an axiological 
element is not excluded, thus revealing a measure of 
personal preference. It is one of the major tragedies 
of modern thought that the natural philosopher of 
to-day is expected to know all the answers, whereas, 
in fact, he 1s taking a quite limited sector of aware- 
ness as his plane of discourse—and likewise for 
workers in other fields of knowledge. The well-known 
antipathy of metaphysicians towards mathematics, 
and the reluctance of physicists to meditate upon 
fundamentals, are symptoms of a somewhat arid 
intellectual climate in which the triumphs of science 
have been won, but which is not necessarily conducive 
to “helpmg bewildered humanity to confront the 
mysteries of existence”. 


Green Earthworms 


Tue eastern United States has been mvaded by 
a plague of green earthworms (Smithsonian Institu- 
tion News Release, Dec. 9, 1955). In a few areas 
these immigrants from China and Manchuria have 
become a serious problem for keepers of golf courses 
because of their borings in putting greens. In a 
night they may cover a best-kept green with little 
piles of earth. This particular earthworm, Pheretima 
hupetensis, was first described more than fifty years 
ago from the Hupei Province of China, and its first 
appearance in the United States, near Philadelphia, 
was noted in 1933. Since then there have been 
numerous reports from golf clubs which almost 
unquestionably deal with the same species.  Pre- 
sumably it was introduced into America on some 
kind of nursery stock from Chma and. has been 
spread by transportation of turfs from one golf course 
to another. It is such a serious problem in West- 
chester County, N.Y., and southern Connecticut that 
the Connecticut Agricultural Experiment Station 
has instituted a control programme. It is a slender 
worm, 1-3 in. long. Its colour varies from pale green 
to deep olive. A distinct purple or black line is 
apparent on the back. 


The Cross-Bill 


Ons of the excellent leaflets issued by the Forestry 
Commussion deals with the cross-bill, Loxia curvirostra 
(Leaflet No. 36; pp. 11. London: H.M.S.O., 1955 ; 
9d. net). Besides an illustrated description of the bird, 
accounts are given of its habitat, song, behaviour, 
feeding habits and distribution in Great Britain. For 
the forester the important section is‘éne describing its 
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economie significance. Although the cross-bill does 
not breed anywhere in Great Britam in numbers 
large enough to cause the slightest alarm to foresters, 
it cannot be described as a ‘beneficial’ bird; it takes 
some insects and some of them may be harmful to’ 
sylviculture, though the amount mvolved is too small 
to be of economic account. The leaflet recommends 
that, for the present, 16 is best to regard the cross- 
bill as a highly speciahzed mhabitant of mature 
coniferous woodland the ordinary life-history and 
feeding habits of which are by no means well known, 
and which—in respect of the periodic invasions— 
poses a problem of great biological interest still 
awaiting solution. 


Goid Coast Pteridophyta 


A COMPREHENSIVE list of the Pteridophyta in the 
Gold Coast has recently been prepared by C. D. 
Adams and A. H. G. Alston (Bull. Brit. Mus. (Nat. 
Hist.) Bot., 1, 6, 143; 1955). This is an up-to-date 
statement of the taxonomy, nomenclature and 
broad distribution of most of the indigenous species, 
and includes habitat notes based on extensive field 
observations m the Gold Coast and neighbourmg 
territories and on collectors’ annotations. The 
classification used for the ferns is that of R. E. 
Holttum (1947). The Pteridophyta are poorly repre- 
sented m the savannah country and melude only 
such plants as show a geophytic habit or are aquatic 
annuals. Endemic species are stated as being almost 
totally absent. Pteridophytes other than the ferns 
are represented by a relatively small number of 
species. 1 


Films in Human Relations 


Tue industrial committee of the Seientifie Film 
Association organized a conference at Ashorne Hill 
during May 24-26, 1955, on the use of the film m the 
unprovement of human relations in industry, and the 
report of the proceedings (pp. 24; from the Associa- 
tion; 2s. 6d.) shows the need for more readily accessible 
information about available films that are surtable 
for education and training in industry. A new and 
comprehensive catalogue of all industrial films avail- 
able in Great Britain ıs both desirable and necessary. 
Such a publication would not be an end in itself. To 
be of lasting use it would have to be supplemented 
by an information service which could keep catalogued 
information up to date and answer specific inquiries 
about industrial films. The Scientific Film Association 
is anxious to provide such a service, which can, how- 
ever, only be established when sufficient funds are 
available. To gather information m this way 1s an 
important step which must be taken before further 
serious investigation can be made into the use and 
efficacy of films in industry. 


Indian Society of Genetics and Plant Breeding 


THE sixteenth annual general meeting of the Indian 
Society of Genetics and Plant Breeding was held at 
New Delhi on December 12 under the "presidentship 
of Dr. T. R. Mebta, joint director of research, Madhya 
Bharat College of Agriculture and Research Institute, 
Gwalior, who dehvered an address on “The Geno- 
type m Agriculture". At the meeting it was decided 
to organize & symposium, to be held later in the 
year, on the role of genetics in the mmprovement of 
tropical crop plants. The following were elected 
officers of the Society for 1956: President, Prof. 
V. M. Chavan (Poona); Vice-Presidents, Dr. P. N. 
Bhaduri (New Delhi) and Dr. G. 8. Murty (New 
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Delhi); Secretary, Dr. M.. S. Swaminathan (New 
Delhi); Treasurer, Dr. N. L. Dhawan (c/o Division 
of Botany, Indian Agricultural Research Institute, 
New Delhi-12) ; Editor, Dr. B. P. Pal (New Delhi); 
Councillors, Shri P. D. Gadkari (Indore), Dr. B.- S. 
Kadam (Rajkot), Dr. N. Parthasarathy (Cuttack), Dr. 
Pushkarnath (Simla), Dr. R. H. Richharia (Sabour) 
and Dr. T. S. Venkataraman (Madras). 


University of Birmingham 


Tue Huxley Lecture for 1956 of the University of 
Birmingham will be delivered by Dr. Harry Godwin 
(reader m Quaternary research, University of Cam- 
bridge) on February 23, at 5 p.m., his subject being 
“The Quaternary History of the British Florg". The 
Sir Josiah Mason Lectures of the University, which 
have already started, will be continued by Prof. Max 
Gluckman (professor of social anthropology in the 
University of Manchester) on successive Thursdays 
at 5.15 p.m. until March 8, his subject being ''Con- 
flict and Cohesion in Zululand”. The following have 
been appointed Research Fellows in chemistry: J. A. 
Gascoigne and Miss M. Ramsay (British Rayon 
Research Association Fellows), Dr. H. Weiss, of the 
Technische Hochschule, Vienna (British Council 
Research Fellow), and Nadim A. Ghanem, of Alex- 
andria, 


Admiralty Student-Apprenticeship Scheme 


Tue Admiralty has decided to supplement its 
craft-apprentice scheme by the recruitment of student 
apprentices who will be selected and trained specific- 
ally to meet the Admiralty’s requirements of draughts- 
men and subordinate technical officers. Student 
apprentices will be given five years of training in 
one of the four main dockyards (Chatham, Devon- 
port, Portsmouth and Rosyth), at which basic 
knowledge of the building and repair of ships will be 
imparted, and this will be followed by detailed 
training in the work of one particular branch— 
^ naval construction, marine engineering or electrical 
engineering. Two days a week theoretical instruc- 
tion will be given in the technical colleges in the 
Royal Dockyards. A few of the students will be 
selected for advanced training with the view of their 
entry into the Royal Corps of Naval Constructors or 
training as electrical engineers. The Admiralty will 
continue its long-established craft-apprentice scheme 
for boys of 15-17 years, and on the basis of their 
progress during the first year such craft apprentices 
will be eligible for transfer to the direct-entry student 
scheme. Student apprentices will be recruited by an 
open competition conducted annually by the Civil 
Service Commission; candidates -must be 16-18 
years of age and will take a written examination in 
mathematics, physics and chemistry, and English, 
followed by an interview. The first examination will 
be held in April, and further information can be 
obtained from the Secretary, Civil Service Com- 
mission, Burlington Gardens, London, W.1. 


Announcements " 


Dr. John Lamb and Dr. J. H. Westcott, lecturers 
in the Imperial College of Science and Technology, 
London, have been appointed to University reader- 
ships in electrical engineering tenable at that College. 
The title of reader in anatomy in the University of 
London has been conferred on D. H. L. Evans and 
D. A. Sholl in respect of their posts at University 
College, London. 
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Tue following appointments have been made in 
the Development and Research Department of the 
Mond Nickel Co., Ltd.: Q. L. Harrison, to succeed 
A. D. Busby as a development metallurgist in London, 
where he will work in the field of cast iron; P. D. 
Wilmot, to be a development chemist in London, where 
he will be concerned with the chemical and chemico- 
physical aspects; and J. H. Gittus, to be section 
leader of the Cast Iron Section at Birmingham. 


Tue Council of the Royal Society has awarded 
a Mackinnon Research Studentship to Dr. C. J. 
Waddington, of the H. H. Wills Physical Laboratory, 
University of Bristol, for his work on the nature and 
properties of the primary cosmic radiation. 

THe British Museum (Natural History) has 
received’ from the Malacca Museums Board a skull 
of a beaked whae, Mesoplodon stejnegeri. This 
specimen is the firsz of its kind to be acquired by the 
Museum, and the species is represented in only one 
other museum in the, world (the United States 
National Museum, Washington). 


Tux journal Vox Sanguinis is no longer being pub- 
lished by the Central Laboratory of the Netherlands 
Red Cross Blood Transfusion Service. Publication 15 
now in the hands of the company 8. Karger, at 
Arnold Bocklin-Strasse 25, Basle, to which all 
inquiries should be sent. 


A SYMPOSIUM or vegetable tannins, organized by 
the Sociéty of Leather Trades’ Chemists, will be held 
in the Chemistry. School, Cambridge, during April 
12-13 under the cheirmanship of Prof. R. D. Haworth 
and Dr. F. E. Kirg, respectively. Thirteen papers 
have so far been arranged, including three from 
workers in Heidelberg ; but other papers will be con- 
sidered if sent in without delay. Registration forms 
for the symposium and further information can be 
obtained from the honorary secretary, G. H. W. 
Humphreys, c/o Forestal Central Laboratories, 
Harpenden, Herts. - 


Tux third Easter symposium in agricultural science 
of the University cf Nottingham will be held at the 
School of Agrieulure, Sutton Bonington, during 
April 23-25. The main theme will be the growth of | 
leaves, and the four sessions will deal, respectively, with 
general aspects of growth and development, initiation 
and growth of leaf primordia, the expansion of 
leaves, and the infuence of external factors on leaf 
growth. Further information can be obtained from 
Prof. F. L. Milthor2e, School of Agriculture, Univer- 
sity of Nottinghem, Sutton Bonington, Lough- 
borough. 


THe Medical Research Council is offering a number 
of fellowships for the academic year 1956-57, as 
follows : Rockefeller, Eli Lilly and Lederle travelling 
fellowships in medicine (2,700 dollars a year or 3,900 
dollars for married. men), for graduates resident in 
Great Britain with previous research experience in 
clinical medicine or surgery, or in some other branch 
of medical science, so work at a centre ın the United 
States or elsewhere abroad, before taking up positions 
for. higher teaching or research in Britain; Dorothy 
Temple Cross research fellowships in tuberculosis 
(£650 a year or £900 for married men), for British 
subjects to devote themselves to the advancement of 
knowledge of. tuberculosis at a centre outside Great 
Britain. Application forms (to be returned by March 
15) and further parziculars can be obtained from the 
Secretary, Medical Research Council, 38 Old Queen 
Street, London, 8.*V.1.- 
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“CENTENARY OF THE GEOLOGICAL SURVEY IN SCOTLAND 


Pe 


MN January 16 Dr. W. J. Pugh, director of the 
Geological Survey of Great Britain, and Dr. 
A. Q: t MacGregor, assistant director in Scotland, 
welcomed a distinguished company at a ceremony 
and exhibition of work, in the Edinburgh office of 
tho Geological Survey, marking the completion of an 
extension of that office and of a hundred years of 
Geological Survey work in Scotland. Among the 
guests were Mr. D. L. Macintyre and Mr. J. MacMinn, 
of the, ‘Ministry of Works, who were responsible for 
the building operations; Sir Walter Drummond, 
chairman of the Geological Survey Board, Sir Edward 
Bailey. and Dr. W. F. P. McLintock, former directors 
of the Survey ; ; Dr. Murray Macgregor and Mr. T. H. 
Whitehead, former assistant. directors m. Scotland ; 
professors of geology from the Scottish universities 
and representatives of Scottish learned societies, 
professional institutions and government depart- 
ments,'eto., with special geological connexions. The 
older generations of Scottish Survey geologists were 
represented by descendants of Dr. B. N. Peach, Prof. 
James: Geikie, Dr. John Horne, Dr. C. T. Clough 
and SiJohn Flett. 

"Geological Survey work in Scotland commenced in 
& small way in 1854, at the time when Scottish srx- 
inch-to-mile Ordnance Survey topographical maps 
began to appear. The first worker, Sir Andrew 
Ramsay, mapped in Scotland for only a few months. 
In 1855 his work was continued in the Lothians area, 
Berwickshire and Fife by H. H. Howell (coalfield 
areas)-and by Sir Archibald Geikie. 

‘Workin Scotland has been successively under the 
direction’ of Sir Andrew Ramsay (1854-67), Sir 
Archibald Geikie (1867-82), H. H. Howell (1882-99), 
Dr. John Horne (1899-1911), Sir John Flett (1911— 
20) Dr. Walcot Gibson (1920-25), Dr. Murray 
Macgregor (1925-45) and T. H. Whitehead (1945-52). 

The economic importance of six-inch-to-mile 
regional geological mapping was early in evidence, 
for in 1858 Geikie was able to indicate to James 
Young, founder of the. Scottish oil industry, the 
general distribution of West Lothian oil-shales. The 
first one-inch-to-mile geological map (Edinburgh 
Sheet) was published (hand-coloured) in 1859 and 
the first memoir (Edinburgh District) in 1861. The 
first six-inch coalfield maps were also published in 
that year. One-inch maps were coloured by hand up 
to 1910;-when the Edinburgh sheet was one of the 
first to*be -colour-printed. The Scottish. coalfields 
were largely covered by 1880. By 1890 the whole of 
Lowland Scotland, East Highland coastal districts as 
far north as Dornoch, and part of the North-west 
Highlands had been published on the one-inch scale. 

It was in 1883 that Geikie, in his second year as 
director general, brought the North-west Highlands 
under survey. His object was to test conflicting 
current hypotheses regarding the sequence and 
structure of the older Highland rocks by carrying 
out detailed regional mapping in the only area where 
fossils were known to occur in some of the rocks 
concerned. The brilhant work of B. N. Peach, J. 
Horne and their colleagues at once made the region 
internationally famous for its complex, but clearly 
demonstrable, tectonic structure. A summary of 
results was given to the Geological Society of London 


in 1888, and a monumental official memoir on the 
region was published in 1907. 

Scottish- work during 1882-1901 was almost 
entirely in the Highlands. From that time until 
to-day, except during the two World Wars, primary 
Highland survey and revision of coalfield areas have 
gone on concurrently. The wide knowledge, enthu- 
siastic leadership and literary ability of Dr. John 
Horne, assistant director during 1901-11, -led to a. 
good output of Highland and Lowland maps and 
memoirs during that period. Sir John Flett’s remark- 
able Scottish petrographic output while petrographer 
during 1901-11, and his delegation of some petro- 
graphic research to others, were of great assistance 
to Horne. Flett’s initiative and drive while assistant 
director in Scotland (1911-20) and director in London 
(1920-35) ensured that good progress with the 
publication of Highland and Lowland maps and 
memoirs was maintained. The first revision of the 
main Scottish coalfields and of the West Lothian 
oul-shale area was complete before 1939; recent 
economie work has included a second revision of the 
Lothians coalfield. 

During the first three decades of the twentieth 
century scientific discoveries of fundamental im- 
portance to volcanology were among the results of 
the Survey’s Highland work. A. Harker in Skye and 
Rhum, C. T. Clough, H. B. Maufe and E. B. Bailey 
in- Appin and Lochaber, Clough, Bailey, E. M. 
Anderson and others in Mull, and J. E. Richey in 
Ardnamurchan vastly supplemented previous know- 
ledge of Scottish Tertiary and Devonian volcanoes 
and of volcanic mechanisms in general. Bailey and 


.Maufe also revolutionized ideas on the tectonic 


structure of the schists of the South-west Highlands. 

Pioneer British geophysical work with the Eötvös 
gravity balance was organized by Sir John Flett and 
carried out in Scotland by W. F. P. McLintock and 
J. Phemister between the years 1927 and 1931. 

During the First and Second World Wars all 
available staff were employed on work of economic 
importance. One result of this activity was the 
gathering together, for the first time, of & great 
amount of information on Scottish mineral resources, 
additional to coal and oil-shale. Much of this geo- 
logical and mining information has been made 
generally available by publication. The Survey’s 
geological advice led to the exploitation of virgin 
deposits of bauxitic clay in Ayrshire, of iron-ore in 
Raasay, of silica sand in Morvern, of mica in Knoy- 
dart and elsewhere, and of potash feldspar in South 
Harris. These raw materials made notable contribu- 
tions to the war-time economies of Britain, and in 
two instances still command a market. 

The First World War saw the initiation of a long 
series of memoirs on the economic geology of the 
Scottish coalfields. Dr. Murray Macgregor, who was 
prominent in this undertaking, has done more than 
anyone else to convince Scottish coalmasters and 
National Coal Board officials of the practical import- 
ance of Geological Survey methods and work. For 
some thirty years, during twenty of which he was 
assistant director (1925-45), he encouraged and 
influenced the constantly expanding economic work 
of the Seottish Survey. 
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Durmg the hundred years of Survey work in 
Scotland, seventy-two memoirs on general and 
scientific geology, thirty-eight economic memoirs 
and thirty-six pamphlets on mineral resources, and 
nine pamphlets on underground water supply have 
been published. In the thirty years between 1910 
and the outbreak of the last War, sixty-nine one- 
inch maps and ten quarter-inch maps were colour- 
printed. Sales stocks were destroyed during the 
Second World War; but since 1945, m collaboration 
with the Ordnance Survey, every effort has been 
made to replace the lost maps, while continuing to 
pubhsh new maps on the one-inch scale and many 
second revision coalfield maps on the six-inch scale. 

As a result of growing recognition of the scope and 
national importance of the Geological Survey’s work, 
increases of staff followed both World Wars. “The 
most recent expansion is not yet complete enough to 
balance increased commitments. In Scotland, for 
example, extensive collaboration with the Scottish 
Division of the National Coal Board and with the 
North of Scotland Hydro-Electric Board, the annual 
meidence of some hundreds of inquiries from other 
government departments and the general public, and 
the work involved in repubhshing colour-printed 
maps destroyed by enemy action, have prevented 
the Survey from making rapid progress over the 
whole field of its activities. A. G. MACGREGOR 


THE TRAINING OF UNIVERSITY 
TEACHERS 


HE question of the advisability and possibility 

of providing new recruits to university teaching 
with some initial guidance in the technique of their 
calling has been examined by S. Radcliffe, lecturer 
in German at the University of Bristol (Univ. Rev., 
28, No. 1; October 1955). 

Unlike France, little attention has been paid to 
the technique of lecturing in Great Britam. In 
general, lecturers are conscientious about the matter 
of their lectures, but give little thought to their form 
or their delivery. 

That this can have a detrimental effect on students’ 
work was borne out recently in the Vice-Chan- 
cellor’s report for 1954-55 to the Convocation of the 
University of Liverpool. In examining the causes of 
failure among students taking university examina- 
tions, he includes, among ‘‘matters about which our 
consciences ought to be troubled”, the following 
pomt: “the presentation of a subject in the lecture 
room, though impeccable as regards content, does 
on occasion leave much to be desired in the matter 
of elementary teaching techniques". 

This is the most vital point of all. The cause of so 
much dissatisfaction quite often proves to be some 
fault in the technique of presentation, or even a 
mere mechanical shortcoming, which could in most 
cases so easily have been circumvented by some 
initial instruction and guidance of the lecturer 
concerned. 

Radcliffe does not claim that teaching is a mech- 
anical craft to be learned in a workshop, but suggests 
that an artist requires some basic instruction, at 
least in the rudiments of his craft. 

The following are a few of the purely mechanical 
skills which might be considered desirable in a good 
teacher or lecturer. First, the adoption of a fitting 
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speed and clarity of diction. Secondly, the clear 
formulation and aopropriate stressing of the main 
points of the subject under review. Thirdly, the 
ability to use a blackboard successfully. Fourthly, 
the ‘staging’ of material to make it come ‘alive’. 
The correct lighticg and ventilation of the lecture 
room are of imporzance. A few weeks teaching in 
any school will bring these and many allied points 
home. 

What is a fittings speed and clarity of diction ? 
How many lecturers ask ther students whether they 
can hear clearly, or whether they are speaking too 
quickly for them ? A teacher can soon learn the 
correct measure in these instances with the aid of a 
little guidance. The undue dropping of the yoice at 
the end of each sentence, for example, can produce 
both monotony and inaudibihty. A person, with a 
weak voice can be shown how to make the.most of 
it by: someone trained in these matters. This is a 
problem faced by teacher-training departments. 

The clear formulation and appropriate stressing of 
the main pornts of she subject cover a large” number 
of factors. Just as the potential teacher must learn 
how to arrange anc present the various points he is 
intending to convey 1n a lesson, so must the lecturer 
have a clear and systematically arranged plan of 
what he intends to salk about. He must know which 
points are important or difficult enough to“ require 
particular stressing either in the form of repetition 
or slower and more deliberate speaking, or even by 
the dictation of visally relevant matter. 

The extent to wach the blackboard 1s used will 
obviously vary with the nature of the lecture; a 
statistical, technica. or linguistic theme will eall for 
more blackboard vriting than, say, a literature or 
philosophy lecture. Titles of works, proper-names, 
unusual or foreign terms, dates—all these should be 
written up to ensure that students get the .¢orrect 
form. The writing must be clear and legible, and not 
scattered about in disorder on the board. 

Lastly, Radcliffe elucidates his reference to the 
proper ‘staging’ of material. There is an element of 
the histrionic in al. personal teaching; the teacher 
is to some extent an actor, who must make his 
material come to .ife. There are some generally 
recognized devices nto the application of which the 
tyro could with acvantage be initiated. A slight 
break before passing on to a new theme in a lecture 
can be most refresking for all concerned. An occa- 
sional pause to receive questions from students will 
in certain cases add to the effectiveness of the 
lecture; it “draws the students m" more and gives 
the lecturer a chanco to gauge them grasp of what he 
is saying. Learning she students’ names is an essential 
requirement m estaolishing such closer contact with 
them. The prompt return of written work not only 
helps to keep up students’ interest in their subject, 
but also gives the right to demand written work from 
the students within the time-limit specified. 


MORPHOGENETIC STUDIES OF 
DRYOPTERIS 


N two studies the growth, organization "and 
morphogenetic ectivity of the shoot apex of 
Dryopteris aristata have been further investigated by 
experimental means. C. W. Wardlaw and E. G. 
Cutter (Ann. Bot., 19, 76, 515; 1955) have observed 


-that when the apical cell-group is damaged, leaf 
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primordia, which may be orientated abnormally, 
continue to be formed on the meristem; but one or 
more buds may also arise. The observations reported 
here indicate that a zone at the periphery of the 
apical meristem ıs particularly reactive when the 
apical cell group is damaged, the majority of buds 
being induced in this region. The extent of damage 
to the apex may affect the sequence of organo- 
genesis: -when damage is extensive buds tend to be 
formed immediately, subsequent primordia develop- 
ing as leaves; when the damage is confined to the 
apical cell, or extends to only a few of its segments, 
bud formation tends to be delayed. It is concluded 
that the effect of the apical cell on. organ formation 
is exercised through the growth and organization of 
the apex as a whole. 

E. G. Cutter (ibid., 485) has also observed that in 
the shoot apex in Dryopteris aristaia, maintained 
under conditions of progressive starvation for periods 
up to & year, the apex decreases very markedly in 
size; the size of leaf primordia at their inception 
decreases, but their size relative to the shoot apex 
increases; the rate of inception of leaf primordia 
decreases ; the rate of morphological development of 


leaf primordia increases ; there is a reduction in the” 


system of phyllotaxis towards that characteristic of 
sporelings; the vascular system of the attenuated 
axes is dictyostelic, but there is a reduction in the 
number of meristeles in the axis and in the leaves. 


THE SCIENTIFIC CIVIL SERVICE 


PROMOTION OF INDIVIDUAL RESEARCH 
: WORKERS 


PECIAL posts have been created in the Scientific 
Civil Service, as in previous years, under 
provisions included in the White Paper (Cmd. 6679 : 
1945), designed to provide for the promotion of 
individual research workers of exceptional merit. 
The promotions are effective from July 1, 1955. 


Chief Scientific Officer 


- "Dr. P. B. Walker spent five years as a designer in 
the aircraft industry after postgraduate research in 
the University of Cambridge on fluid motion. Then 
in 1935 he joined the Royal Aircraft Establishment, 
Farnborough, and was a pioneer of the rational 
scientific approach to aircraft structural design in 
place of the old empirical formule. During the 
Second World War he was responsible at the Ministry 
of Aircraft Production for the supervision of the 
design of gliders and paratroop aircraft. Dr. Walker 
returned to the Establishment in 1945 as head of the 
Structures Department, where he concentrated on 
building up first the Flutter. Division, and secondly 
the Aircraft Structural Fatigue Division, into flourish- 
ing teams with widespread reputations. In par- 
ticular, his work on aircraft fatigue was of great 
importance in connexion with the mvestigation of 
the Comet aircraft, for which he was made C.B.E. 
In 1951 he delivered the Wright Brothers Lecture 
in Washington, D.C. 


Deputy Chief Scientific Officers 


Mr. E. H. Cooke-Yarborough entered government 
service in 1940 and worked on the development of 
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airborne radar. Later he concentrated on radio 
counter-measures and also on guided weapons. In 
1946 he became interested in atomic energy, and 
eventually joined the Atomic Energy Research 
Establishment, Harwell, where he is at present 
deputy head of the Electronics Division. Mr. Cooke- 
Yarborough is well known as a specialist in the 
design of electronic circuits, and during recent years 
he has been associated with the design of digital 
computers and the use of transistors; a new com- 
puter employing transistors as circuit components is 
now in use at Harwell. 

Mr. B. Sykes joined the Royal Aircraft Establish- 
ment, Farnborough, in 1925 from the Imperial 
College of Science and Technology, London, and his 
early work was in the field of aircraft electrical 
engineering, covering such problems as electrically 
heated flying clothing and ‘the design of a self- 
regulating generator for aircraft. During the Second 
World War he played & considerable part ‘in the 
design and setting up for production of predictor 
gunsights, and &mnce the War he has been increas.~ 
ingly concerned with general problems of air 
fighting. 

Dr. P. C. Thonemann graduated from the Univer- 
sity of Melbourne in 1940 and worked first at the 
Munition Supply Laboratories, Victoria, and then at 
the Research Laboratories of Amalgamated Wireless 
of Australasia, where He was concerned with propa- 
gation problems. Later he gained a Commonwealth 
research fellowship at the University of Sydney, 
studying physical phenomena in ionized gases, and 
assisted in the development of gas-discharge modu- 
lator switches. At the Clarendon Laboratory, Oxford, 
he continued to study gas-discharge phenomena and 
their applications in nuclear science, and this led to 
the production of the radio-frequency type of proton 
$ourée which is now used almost universally in 
laboratories equipped with ‘high-voltage sets for the 
acceleration of ion beams. Since 1949 he has directed 
the work of & group investigating the properties of 
highly ionized gases. 

Dr. D. Williams entered the Royal Aircraft Estab- 
lishment, Farnborough, in 1924 from industry, where 
he had served as a pupil apprentice after graduating 
in mechanical engineering from University College, 
Cardiff, in 1922. Following a few years on stress 
calculations and the supervision of experimental 
aircraft contracts. he began wark in 1930 on aero- 
nautical structural research. During recent years his 
research has covered a wide field, including the first 
complete mathematical theory of ‘sandwich’ con- 
struction, the response of aeroplane structures to 
dynamic loading, aero-elastic calculations, pressure- 
cabin problems, and the dynamic instability of 
systems incorporating pneumatic-tyred wheels. 


Senior Principal Scientific Officers 


Mr. G. K. Adams graduated in chemistry from the 
University of Bristol in 1942 and then joined the 
Armament Research Department of the Ministry of 
Supply, where until the end of the Second World 
War he worked on the thermal decomposition of 
explosives and the evaluation and combustion of 
pyrotechnic compositions. In 1946 he joined the 
Explosives Research and Development Establish- 
ment, where be has carried out theoretical and 
experimental researches on combustion processes, 
especially on rates of flame propagation and of 
chemical reactions in flames. 
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Mr. R. Benjamin graduated in 1944 from the 
Imperial College of Science and Technology, London, 
and immediately joined the Admiralty Signal and 
Radar Establishment, where he is still serving. He 
“has been mainly concerned with research in the fields 
of radar and electronics, and is the author or co- 
author of some ninety scientific reports and memor- 
anda, ranging from circuit design to the evolution 
of complete new radar systems. For security reasons 
the more important of his researches have not yet 
become available for open publication; but his 
theoretical ability and his exceptional skill in the 
practical solution of complex electronic problems are 
well known among workers in this field. 

Mr. G. F. Clarke entered the electronics industry 
on graduating from the University of Birmingham 
in 1928, and after holding several posts he joined the 
Bawdsey Research Station in 1938, whence he went 
to the Radar Research and Development Establish- 
ment. Hight years later he transferred to the Royal 
-- Aircraft Establishment, where much of his work 
" has been concerned with radar and guided weapons, 
but has not been published. As an investigator and 
adviser on widely varied problems, his knowledge 
combines both theory and practice. 

Mr. D. R. Davies graduated in chemistry from 
University College, Cardiff, in 1924 and held a 
number of appointments in biochemical and medical 
research covering such subjects as the biochemical 
aspects of mechanisms of detoxication, brain enzyme 
systems with particular reference to narcotics, the 
metabolism of drugs in abnormal mental states, 
phosphatase of spleen and blood, and studies of 
physique and mental disorders. During the Second 
World War he held a commission and worked for 
the War Office on the analysis of causes of casualties 
and assessing the efficacy of therapeutic measures. 
He joined the Chemical Defence Experimental 
Establishment in 1947, where he has built up a 
flourishing biochemical section and has become a 
leading authority on the cholinesterases and their 
inhibitors. 

Mr. R. A. Fairthorne joined the Royal Aircraft 
Establishment, Farnborough, in 1927, and six years 
later gained a first-class honours degree in mathe- 
matics as a result of private spare-time study. Of the 
many facets of his work, mention may be made of his 
studies on scientific and mathematical films, library 
organization and bibliography, the use of com- 
mercial punched-card techniques for scientific com- 
puting purposes and the application of statistical 
methods to aeronautical research. During recent 
years his notable work has been done on the 
theoretical principles underlying the handling, classi- 
fication and communication of technical information. 

Dr. A. F. Gibson joined the staff of the Tele- 
communications Research Establishment, Malvern, 
after graduating in physics from the University of 
Birmingham in 1944, but remained at Birmingham 
for research on luminescence 1n solids in collaboration 
with Dr. G. F. J. Garlick. He went to Malvern in 
1948, working originally on infra-red photo-con- 
ductors, and in 1951 he took charge of the newly 
formed transistor physics research group. He is an 
outstanding experimentalist, equally at home in 
both pure and applied physics. 

Dr. G. N. Harvey began his career as an officer in 
the Royal Navy, in which hé again served during 
the Second World War, having in the meantime 
acquired both business and industrial experience. 
Durmg his naval service he was closely associated 
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with degaussing aad was made O.B.E. In 1945 
he joined the Admmralty Compass Department and 
worked on the thsory and correction of errors in 
compasses. In 1947 he joined the Fighting Vehicles 
Research and Deve.opment Establishment, and there 
he has made impcrtant advances in such different 
fields of applied -esearch as optics, navigational 
systems and servo-mnechanisms. 

Mr. C. E. Hubbard first went to the Royal "Botanic 
Gardens, Kew, in 1920 as a student gardener and 
soon after- became a technical assistant- in the 
Herbarium under Dr. Otto Stapf, an authority 
on grasses. On the latter's retirement, Mr. Hubbard 
was appointed to tke charge of this group, which he 
has made his special study ever since. He spent six 
weeks studying the-flora in Spain in 1924 and a year 
in Australia during 1930-31 to assist the Queensland 
Government in the study of the indigenous’ grasses. 
He was made O.E.E. for services to science and 
agriculture in 1954 

Dr. J. L. King joined the Admiralty Research 
Laboratory in 1943 after studying mathematics in 
the University of Oambridge, and four years later 


-was assimilated int; the newly formed Royal Naval 


Scientific Service. Dr. King is the author of some 
twenty scientific reports ranging in subject-matter 
from hydrodynamics to atomic weapons, most of 
which, however, have not been published because of 
security regulations. One notable exception is a 
dissertation “On the Motion of an Elastié' String", 
which is a basic stady related to aircraft catapults. 
In the near future Dr. King will be returning to the 
hydrodynamics field as leader of & team which will 
be primarily concerned with fundamental theoretical 
investigations into the motion of bodies: under 
water. 

Dr. W. J. Kramers studied chemistry at the 
University of Oxford, and before joining the. Ministry 
of Supply in 1949, 2e held appointments in industry 
and at the British Goal Utilization Research Associa- 
tion. His work in the Armament Research Estab- . 
lishment, and mors recently the Atomic Weapons-. . 


Research Establishment, is centred on the develop- -- 


ment of new ceramic materials. He was responsible for 
the development and preparation of cerium mono- 
sulphide—a materiel which had not been studied in 
Britain previously—and other novel ceramic óom- 
positions including various metal oxides; this latter. 
work has led to the possibility of developing new 
high-temperature cəramics. 

Dr. F. P. O. Kabaschewski joined the National 
Physical Laboratory, Teddington, in. 1947, where he 
has made thermodynamical investigations concerning 
ithe possibilities of new methods of producing titan- 
1um, vanadium and zirconium. Hoe has also been inter- 
ested in the thermochemistry of metallic alloys in 
relation to the phese equilibria existing in metallic 
systems, and has developed novel methods of 
measuring directly the heats of formation of alloys 
in the solid state which are of importance in con- 
nexion with the mschanism of bondmg. He is the 
joint author, with Mr. E. Ll. Evans, of ‘‘Metal- 
lurgical Thermochemistry” and, with Mr. B. E. 
Hopkins, of “Oxidation of Metals and Alloys". 

Mr. W. Lawrence took the Mechanical Sciences 
Tripos at the University of Cambridge in 1926, and 
then spent several years in radio transmission work 
in industry. He joined the Signals Research and 
Development Establishment of the Ministry of 
Supply in 1941, where he worked originally on the 
development of mbile telecommunications equip- 
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ment, and later on cables’ and spevial measuring 
apparatus. During recent years he has been con- 
cerned with research on data transmission and speech 
problems, and in the field of speech synthesis, in 
particular, his scientific understanding and experi- 
mental skill have led to notable advances. ; 

Dr. Roy Markham joined. the staff of the Agri- 
-cultural Research Council Virus Research Unit in 


-1940 after graduating from the University of Cam- - 


bridge. His work has been mainly concerned, with 
the biochemistry of viruses, and in particular the 
‘function of nucleic acids in virus nucleo-proteins. He 
has been responsible for the development of a number 

. of techniques for the analysis of nucleic gcids and 
the determination of their structure. 

Mrs, B. Naylor, who is a graduate in electrical 
engineering of the University of Manchester, entered 
the Royal Aircraft Establishment, Farnborough, in 
1936, where for much of her career she has been 

- concerned with research on aircraft engines and 
accessories and test-plant for them. During more 
recent years she has worked on combustion problems, 
on ram-jet development, and on the cooling of 
supersonic aircraft. She is a qualified pilot and 
therefore brings first-hand knowledge to the aircraft 
problems with which she deals. She was made 
O.B.E. in 1949. 

Dr. K. P. Oakley, of the Department of Geology, 
British Museum (Natural History), is an authority on 
human and near-human fossil remains, his hand- 
book, entitled “Man the Tool-Maker", on the British 

-Museum's post-war exhibition on man as a tool.. 
making primate being widely used in British and 
Ameriean universities. In co-operation with the staff 
of the Government Chemist's Department, he hàs 
investigated the geological age of a number of fossil 
human remains of disputed age by fiuorine-dating 
and other methods, and has obtained some remark- 
able results. In 1953 Dr. Oakley investigated fossil 

.-Hominid sites in South Africa and obtained data 
bearing on the age of the Australopithecines and the 
Rhodesian and Saldanha skulls. 

Dr. G. M. Roper studied mathematics at Cam- 
bridge and then was a school-teacher for several 


- years before becoming a mathematics lecturer at the 


- Chelsea Polytechnic in 1941. After doing aero- 
“dynamics research in her spare time at the Imperial 


. College of Science and Technology, London, for 
... which she gained a Ph.D., she joined the Royal 


n 
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Aircraft Establishment in 1941, where, in addition 
to being in great demand as a mathematical con- 
sultant, she has done valuable research in the theory 
of supersonie flow, especially in the study of delta 
&nd swept-back wings. B 

Dr. W. B. Thompson graduated in mathematics 
and physics from the University of British Columbia, 
in 1945 and later gained his Ph.D. at the University 
of Toronto for a thesis on thermal convection and 
the Earth's magnetic field. After part-time research 
at the Chalk River Laboratories on the energy dis- 
tribution of plutonium fission fragments, he went to 
Britain with & senior research fellowship at Harwell, 
where he has been mainly concerned with the 
theoretical analysis of the physical properties of 
highly ionized gases. In addition, he has published . 
papers on thermal conduction: in magnetic fields and 
on the acceleration of cosmic-ray particles. 

Dr. D. P. Wilson has been engaged in research at 
the Plymouth laboratory of the Marine Biological 
Association since 1926. He first studied extensively 
the development of polychaete worms, and this led 
him to examine the external factors controlling 
settlement and metamorphosis. He has also shown 
that sea water from some areas 1s less favourable for 
larval development than that from others, thus making 
more understandable the regional differences in the 
distribution of different species of bottom-living 
animals. Dr. Wilson is a graduate of the Uni- 
versity of Manchester, gaining his doctorate in 
1949. 

Mr. F. P. W. Winteringham’s work at the Pest 
Infestation Laboratory of the Department of Scientific 
and Industrial Research has led to the application of 
radioactive tracer and paper-chromatographic tech- 
niques to, two lines of investigation concerned with 
the use of insecticides in the protection of stored 
foodstuffs: the contamination of food resulting from 
treatment with fumigants and contact insecticides ; 
and the study of insecticidal action within the body 
of the insect. In connexion with the latter it has 
been found possible to label not only the insecticide 
under investigation but also the enzymes and meta- 
bolites in the living insect. This makes it possible 
to isolate and determine quantitatively, by chromato- 
graphic techniques, the component parts and by- 
products of different metabolic cycles, first in the 
normal insect and then in the insect affected by the 
insecticide. 
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_ OCCURRENCE OF BEIJERINCKIA SPECIES IN THE 'PHYLLOSPHERE' 
Ren By Dr. J. f 


RUINEN 


Treub Laboratory, Kebun Raya Indonesia, Bogor 


N 1949 Derxb? started an investigation into the 

occurrence of nitrogen-fixing organisms in tropical 
soils—a question up to then much disputed; but 
after incidental research in the first half of the 
century once more of importance ın view of the 
increasing need of fertilizers in & region notoriously 
poor in nitrogen. After establishmg the carbo- 
hydrate source and pH required for their culture, 
Derx succeeded in isolating a number of nitrogen 
autotrophic bacteria from soil and water, namely, 
Azotobacter chroococcum Beijerinck, A. vinelandi 
Lipman, A. agilis Beijerinck and A. indicum Starkey 
et De. The last-mentioned species was segregated 


from the others and placed in the new genus, 
Beijerinckia because of differences in the physio- 
logical, cultural and morphological properties. The 
presence of B. indica (Starkey et De) Derx and B. 
mobile Derx has been demonstrated in the acid and 
slightly alkaline soils of Indonesia, of Nigeria, of the. 
savannahs of the Belgian Congo, of the upland mce- 
fields in Tonga, and of the rice-fields of Surinam’. A 
similar occurrence was reported by Kluyver and 
Becking®. Besides the first isolations from Indian* 
and Malayan’ soils, the presence of Betjerinckia in 
soils in the tropics, in particular North Australia, 


- was reported by Tchan*, while Débereiner cultivated 


~ 








many strains of Azotobacter? and A. indicum-like 
rganisms abundant in acid Brazilian soils (personal 
communication). Beijerinckia has never been reported 
jutside- the tropics. It could not be isolated from 
the soils of temperate zones’ or from the soils in 
nurseries in Holland where tropical conditions were 
maintained during the summer months. Derx* sug- 
 gested that the occurrence of Bedjerinckia might be 
due to a possible association with specific tropical 
vegetation, presumably leguminous plants; or rice, 
because cold storage does not affect the viability 
appreciably and the habitats so far reported are all 
tropical. Kluyver and Becking, on the other hand, 
inted out that the prevalence of Beijerinckia in 
itic formations and not in other soil types may 
lain why until now it has been found only in the 
tropics, 
«^ During the period of Derx's research on nitrogen 
fixation I” was studying the interrelation between 
e different. components of the epiphytic vegetation 
Indonesia. The main object of these studies was 
small epiphytic fern, Drymoglossum piloselloides 
, common not only on trunks and branches, but 
) having a tendency to settle on leaves, to which 
attaches itself by spreading roots and root hairs. 
ceurrence in this habitat might be explained by 
the cuticular excretion of the leaves. It is a striking 
ict that trees overgrown by this epiphyte decline ; 
and it was proved in a number of cases that 
angi living in the rhizosphere of the fern infect 
he tree-support and cause the die-back of the 
ranches. 
<- n searching for the organisms which might be 
- responsible for this decline and which might, event- 
ually, account for the presence of higher epiphytes, 
‘an analysis was made of the rhizosphere-vegetation 
“of the latter. During the years 1952-54 the relation 
“between seven different tree-supports, including 
v barks with rough and smooth surfaces, and ultimately 
;the leaves, and two epiphytes was examined micro- 
* biologically. A routine comprising observation under 
low magnification and plate-culture was followed. 
C Taking the limitations of the method into account, it 
:; nevertheless became evident that: (1) in the rhizo- 
sphere the fungi prevailed over the bacteria ; and 
: (2) in the adjacent areas the bacterial flora was 
 srieher. | Microscopical observation showed that the 
"fungi were mostly common soil fungi and mild 
parasites. = 
“The second point, the prevalence of bacteria in 
gas not covered by the epiphyte, was invest- 
d'in more detail. For this the anatomically 
simpler leaf surface seemed preferable to the com- 
plicated periderm. The same difference in microbe 
distribution was found. Moreover: (1) the fungal 
population increased with the age of the leaves; it 
was practically absent on young ones and became 
bundant on senescent ones; (2) the bacterial 
opulation similarly inereased with age, becoming 
abundant as soon as the leaf was full-grown ; 
(3) the ratio fungi : bacteria was lowest on the full- 
grown leaf, but appeared to increase on older leaves ; 
(4) the species of bacteria and yeasts in the epiphyllic 
| population seemed characteristic and limited in 
number; (5) among the bacteria Mycoplana rubra 
_ (Den Doorende Jong) Derx et De Vries and Beijerinckia 
(8p. occurred frequently ; (6) the time of soaking and 
shaking the leaves before plating influenced the 
plate-count: 
These observations suggested the existence of a 
< ehara hieu which is conditioned by the 
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analogy with the rhizo- 

sphere, the ‘phyllcsph (Since the completion of = 
this communication I have seen the article on fungus 
incidence on cerea. leaves in;which Last also intro- 
duces the term '5hyllosphere' in the same sense 
(Trans. Brit, Myccl. Soc: 30 (3), 221; 1955). E 

As this phyllosphere. apparently is a favourable 
habitat for Be#erirckia, more leaves were examir 
Leaves from trees and shrubs of different ecologi 
groups collected im different localities in Java, 
Sumatra and Banka were studied. The sdurces of 
the material comprised trees up to 24 m. in height, 
free-hanging tendrils of climbers, crater.plants, 
epiphyteg and coastal vegetation. The epidermis was. 
examined directly under 900 times magnification. 
Furthermore, & simple bacterial enrichment tech. 
nique was used— virtually a modification of Wino- 
gradsky's stareh method. In 192 out of 196 cases. 
Beijerinckia was observed. In a saturated atmosphere. ` 
at room temperature (varying from 26° to 32° C.)* « 
the bacteria appear within twenty-four hours; la : 
they become overgrown.by other bacteria, yeasts and 
fungi, but when this vegetation declines after having 
exhausted the arigiaal medium, Bedjerinckia colonies 
emerge from the debris. us 

The apparent omnipresence of Beijerinckia on 
leaves as & cemponent of a typical vegetation, 
characterized nter alia by a number “of slime- 
producing organisms, opens a new field of tropical 
botanical and micrebiological research. 

The importance cf the nitrogen-fixing property of 
Beijerinckia has already been demonstrated in the” 
ecological relatienshep with blue-green algae in rice- 
fields. It may prove to be still more important in 
the phyllosphere. t seems quite plausible on one 
hand that the stream of nutrient salts and meta. 
bolites exereted by ~he cuticle serves as the nutrient 
medium of the epipayllie micro-vegetation, while on 
the other hand the nitrogen fixed by Betjérinchi 
might offer a constant and essential source of boun 
nitrogen. The latter may be taken up directly by 
the leaves in the diurnal rhythm of water-dontent’ 
variation, and then transported through the plants 
body itself. It also may be washed off by the rain 
together with the baf excretions and via the söi 
reach the ordinary upward nutrient stream. A segond 
cycle of nitrogen-fixetion in the soil and decompos 
leaf litter may support the first-mentioned one. 

This may impiy that the inexhaustible reserves of 
atmospheric nitrogen and carbon dioxide: ing.con, 
junction with the el.matic conditions are ultimately 
the cause of the luxuriant tropical vegetation through 
the interrelationship of these bacteria and the green. 
plants. Eventually it might explain the wide dis- 
tribution of Beierinckia throughout the tropics 
closer study of the phyllosphere and the occurrence 
of Beijerinckia and other micro-organisms in this 
milieu will be important for agriculture and forestry. 

The preliminary vork and further considerations 
on this problem wif be published in the Annales 


leaf, and may be 2a 
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part of the time-resolved image of the light source. 
image of the slit S2 for the collimator lens of 
spectrograph D is obtained by means of lens D. S1 
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T is well known that the main advantage of the 

high-voltage electric spark as a spectrochemical 
light-source is that its analytical accuracy is in 
general the highest of all light sources. Its dis- 
advantage, however, is that its sensitivity is low, 
which is mainly due to the fact that the spectrum of 
the electric spark has a continuous background, in 
which weak spectral lines cannot be observed. Even 
if the spectrum line/background ratio is high, the 
background is still highly disturbing in the evaluation 
-of intensities. 
» It is known from earlier investigations that the 
‘background of spark spectra appears in the initial 
stage of the discharge; in the subsequent stages of 
the spark the spectrum is practically free from back- 
ground. Steinhaus, Crosswhite and Dieke! intro- 
duced a photoelectric procedure, by means of which 
this background can be separated from the spectrum. 
We have developed a method by which the back- 
ground is separated by optical means. "This method 
is capable of giving spectra practically free from 
background. To this end a high-precision spark 
source and an optical arrangement containing a 
rotating mirror are needed. The spectrum may be 
detected either photoelectrically or photographically. 

The optical arrangement is shown in Fig. 1. The 
reduced image of the light source A is formed on the 
slit S2 by means of the concave mirror M fastened 
to the shaft of the synchronous motor C. The slit 
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SPECTROCHEMICAL ANALYSIS WITH TIME-RESOLVED 


SPARK SPECTRA 


- — By Dr A. BARDÓCZ and F. VARSÁNYI 


Department for Spectroscopy, Central. Research Institute for Physics, Hungarian Academy of Sciences, Budapest 





552 is parallel to the plane of the figure, and selects a 


denotes the slit of the spectrograph and P the 


photographie plate. 

. » As the production of a single spectrum requires an 
2 d of a few minutes, that is, the light of several 
result desired, the time-resolved image of the indi- 
vidual sparks must be precisely formed at the same 
point of the plane of slit S2. In other words, the 
problem requires the precise synchronism of the 
rotation of the mirror and the initiation of the indi- 
vidual spark discharges. 'The problem is solved by 





Fig. 1. 


od 


Optical arrangement for spectrochemical analyses with time-resolved spectra 


Cu 3274 Cu 3247 


Fig. 2. Lower part: Cu 3274 and Cu 3247 lines in the spectrum 

of aluminium containing 0:01 per cent copper. Upper part: 

density curve of the above nes as scanned by a recording 
microphotometer. Magnification of the spectrum, 25 x 


means of the electronically controlled spark-source 
introduced by Bardóez?, in which the spark discharge 
is initiated with a jitter of a few tenths of a micro- 
usand spark discharges, in order to obtain the second with respect to a controlling signal. The 
spark source is controlled by the amplified voltage 
signal of photocell 7 illuminated by the lamp H at - 
each turn of the rotating mirror M. J 

Tho image of the light-source A is adjusted on the 
slit S2 by setting the lamp H or the photocell I 
perpendicular to the plane of the figure. 


To illustrate the advantages 
which can be achieved by the above 
proceduro in spectrochemical 
analysis, Fig. 2 shows part of the 
spark spectrum of aluminium con- 
taining 0-01 per cent of copper, 
taken in the usual manner, with 
background. The upper part of Fig. 
2 shows the density curve of the 
spectrum scanned by a recording 
microphotometer. Fig. 3 shows the 
same part of the spectrum as photo- 
graphed by the method described 
here. The difference between the line 
density/background density ratios 
in the two figures is striking. The de- 
flexion of 50 is in both cases that cor- 
responding with the unexposed plate. 
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Cu 3271 











Cu 3247 


dg. Wer part: Cu 3274 and Cu 3247 lines in the time- 
resolved spark spectrum of aluminium containing 0-01 per cent 
copper. Upper part: density curve of the above spectrum as 
Scanned by a recording microphotometer. Magnification of the 
m spectrum, 25 x 





~~ In taking the spectra of Figs. 2 and 3, the capacity 
of the condenser of the spark source? was 10,000 pf., 
its charging voltage 20,000 volts, and the frequency of 
the spark 50/sec. One of the electrodes was alum- 
inium rod containing 0-01 per cent copper and other 

"impurities, and the other a spectroscopically pure 
carbon rod. The electrode separation was 3 mm. 
The photographs were taken with & medium-size 

^;speetrograph. on Agfa Blau rapid plates. The slit 

-width of the spectrograph was 30 microns. The 
exposure time of Fig. 2 was 1 min. and that of Fig. 3, 

i4 min... These exposure times were chosen so that in 

- both spectra the strongest density should be about the 
same, > 











REPARATORY to carrying out experiments on 
“the incorporation of labelled amino-acids into 
insulin in beef pancreatic slices, it was necessary 
to design some method which would allow of the 
isolation and determination of the insulin in small 
amounts of tissue with reasonable accuracy and 
S d. In view of the rather unusual solubility pro- 
< porties of this protein, it appeared possible that some 
chromatographic separation might be feasible. Several 
investigators have carried on work of this kind. 
Porter! separated pure insulin from crude prepara- 
tions by using a silane-treated silica gel column; 
| Porath and Li? used a charcoal column successfully. 
| Others. have tried to separate various proteins by 
paper.. chromatography. Sanger? did not obtain 
: notably. good results with insulin fractions A and B 
_ because of streaking. However, Robinson and Fehr* 
- were able to estimate the percentage of insulin in 
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The photographs reproduced in Figs. 2 and 3 were 
taken with the same equipment, except that in the 


Ev 


case of F 
tions/min. 


distances A-M and M-—S2 were 403 mm. and 325 mm: 
respectively. The radius of curvature of the mirror 


ig. 2 the maror was still, whereas in the case 
of Fig. 3 it rotated with a frequency of 3,000 revolu- 
One side of the mirror was coated with . 
aluminium and the ether with dull black paper. The. 


is:360 mm. The trevelling speed of the image of the.- 


light source on the sereen S2 was 0-204 mm./microsec. 
In taking Fig. 3, the light emitted by the spark 
between 29 and 54 raicrosec. was used. 
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Fig. 4. Analytical curves for the determination of copper in 
aluminium. Curve a; taken in the usual manner. Curve b: 


initia: stags of the discharge cut cut 


Fig. 4 shows two enalytical curves for the determ. 
ination of copper in aluminium. One of the curves 
(a) was taken in the usual manner and the other (b) 
with the initial siage of the discharge cut out. 
Cu 3247 and Al 2568 lines were used for plotting the 
analytical curves: {July 23 
! Steinhaus, D. W., Cresswhite, H. M., and Dieke, G. H., J. Opt. Soc. 


Amer., 41, 299 (1981); 33, 257 (1953); Spectrochim. Acta, 5, 436 
(1953) 


The, 


* Bardócz, Å., Nature, 171, -156 (1953); Acta Physica Hungarica; 4, - 


91 (1954); Spectruchim Acta (in the press). 





PAPER CHROMATOGRAPHY OF INSULIN 


protamine insulin by using the upper phase from & 
butanol/acetic/waier (3 : 1 : 4) mixture as a chromato- 
graphic solvent. 

After trying various solvent combinations, we like- 
wise found it possible vo isolate insulin from the major 
part of the contaminating protein by using & similar 
mixture of butanol, water and acetic aeid in a single 
phase. Insulin on the paper was then determined by 
staining and reading tae depth of colour of the eluate 
as described below. ‘he preliminary extraction and 
purification of insulin were carried out by standard 
methods, with slight modifications’, 

The proteins in abcut 1 gm. of hashed tissue were 
precipitated by the acdition of 25 ml. of 6 per cent 


trichloracetic acid. After homogenization, the pro-. 


tein was centrifuged down and washed with trichlor- 
acetic acid (5 per cenz, 1 ml). The precipitate was 
extracted twice at 3°° for 2 hr. by shaking with 








5 shown in Fig. 1. 


4-ml. portions of an acidic s 


nt (15 ml. ethano 
5 ml. water and 3 ml. concentrated hydrochlorie acid), 


and the pH of the combined extracts was adjusted 
to 8:5-9 with concentrated ammonium hydroxide, 
after which they were allowed to stand in the cold. 
Any precipitate was discarded after washing with 
.Ammonjacal alcohol. Insulin in the alcoholic solution 
(about 10 mL) was precipitated by the addition of 
“about 40 ml. of an aleohol-ether mixture (3:5 by 
volume), and allowing to stand in the refrigerator: 
After washing this precipitate of crude insulin with 
. alcohol, the soluble part was taken up in 0-3 ml. of 
the acidic solvent, to which was added 0-1 ml. of 
0-1 N hydrochloric acid; the total volume then 
being of the order of 0-5 ml. s 
This solution was applied to a eurtain of Whatman 
3 MM paper (46:5 cm. x 67 em.) as a streak of 
droplets on a line 7 em. from the upper edge of the 
paper, dried in air, and chromatographed for 10-12 
hr. with a fresh mixture of butanol, water and acetic 
acid (12:5:2 by vol.). It has been found advisable 
“to add all the solution in the original streak, If the 
atmospheric conditions change, the water content of 


. the paper may vary, so that some slight modification 


in the solvent may be necessary. Under the con- 
“ditions described; the insulin moves with Ry 0-21 
approximately. ~ 

After drying the paper at 40°, it was dyed in a 
"ray for 10 min., using a mixture of bromphenol blue 


0-05 per cent, mercuric chloride 1 per cent, and - 





- aceti id.2 per cent. Dilute acetic acid was then 
^ used to wash.oub.all the excess dye. The insulin 


‘streak was cut out and reduced to shreds, which were 


| packed into a small tube to which was added 25-0 ml. 


Cof the acidic solvent. After extracting for 45 min., 
“samples were removed, centrifuged to get rid of any 
paper and the depth of colour determined at 470 my. 
-The actual amount of insulin was determined by 
comparing the colour with that from insulin standards 
treated in exactly the same fashion. A linear relation- 
ship existed between the amount of dye eluted and 
the amount of insulin applied to the paper in the 
range 0-1-2-0-mgm., of insulin. 

. The results of chromatographing liver proteins 
against insulin with five different solvent systems aro 
This provides the reason for the 

''geleetion of the solvent system used. It also indicates 

P that there is probably no significant amount of other 

“protein in the liver extract which behaves like insulin 
when the proper solvent combination is used. None 
of. a series of other proteins tried, including ribo- 
nuclease and serum proteins, behaved as did insulin ; 





























Fig. 1, Chromatography of insulin and extracts of liver. The 
deft-hand spot of each pair is insulin. The solvent mixtures are 
inade up with the following proportions of butanol, water and 
A a B, 6:3:1:2; C, 6:4:1-52; 
1673-4." AN solvent systems comprised a 
-single phase ^ 


aecetie acid : 
6:53:12; 
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Fig. 2. Changes on insulin content of foetal beef pancreas follow: ing 
incubation under various conditions 


Upper curve: Incubation in 05 per cent oxygen, § per cent 

carbon dioxide. Lower curves: open circles, conditions as for 

upper curve ; closed circles, incubation under 95 per cent nitrogen, : 

5 per cent carbon dioxide; open triangles, under oxygen in the 
présenee of 167* M dínitrophencl 


although there are indications that glucagon. ma 
have very similar properties. zt 

When insulin was added to an acidic solvent- _ 
extract of liver, prepared as indicated above, the. 
recovery of the insulin varied between 92 and 93 per. 
cent, the acidie extraet itself containing no detect- . 


able amount of the horrnone. Insulin recovered from ~- 


chromatograms was biologically active and when 
subjected to electrophoresis on paper using veronal : 
buffer (0-05 M at pH 8-6) it behaved precisely as 
did insulin, 

l-gm. -samples of foetal beef pancreatic slices were’. 
incubated in the pyruvate—bicarbonate buffer (pH 7-6) ©. 
described by Anfinsen* and the changes in insulin. | 
content over a period of two hours at 37° were 


measured by the method just described. Fig. 2 shows 
“the results when the incubations were carried out in. 


the presence and absence of oxygen and with the | 
addition of dinitrophenol. With oxygen present, the 
insulin content of the tissue increased during the. 
first 30-40 min. of incubation, but later there was 
a decrease. In the absence of oxygen no such. 
phenomena occurred. Whether these results are to . 
be attributed to the net synthesis of insulin during the.” 
first part of the incubation period, or to the formation | 
of insulin from some precursor, is not clear. 
When slices were incubated for 30 min. in the: 
presence of 0-2 per cent glucose, there was an increase’ 
in insulin content of 65—72 per cent. Glucose appeared | 
to have a direct effect on insulin production by slices, 
as it has on the perfused pancreas’. Work is in. 
progress to determine if this is an effect of synthesis... 
or secretion, and to determine the effect of other- 
carbohydrates and hormones on insulin production. 
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..IN the course of the development of a procedure 
r the small-scale isolation of labelled insulin from 
S g Panora slices, a rapid method for the 
f this protein in crude pancreas fractions 
It was found that the presence of 
e fractions could be demonstrated by 
paper chrornatography, and that protein 
8, when present, were readily detectable 
hly purified. insulin samples. More- 
studies showed that this chromato- 
ocedure was suitable for routine use as a 
_ preparative method which then replaced the lengthier 
_procedures!-* originally investigated. Hitherto, only 
“the paper chromatography of pure crystalline insulin? 
` atid pure protamine insulin! have been reported. 

A large number of solvent systems were tested 
“with crystalline insulin on Whatman No. 1 paper, 
using descending chromatography. Results obtained 
with the satisfactory systems are reported in Table 1. 
_In most cases, systems containing 2-butanol gave 
excellent results, with 2-butanol/l per cent (v/v) 
acetie acid (1:1) giving the most discrete spots. 
20 ugm. of insulin is easily detectable. Some of 
“the properties of this system for crystalline insulin 


and for crude and partially purified pancreas extracts > 


aro reported below. 

v The Ry of crystalline insulin in this system varies 
with the amount applied to the paper and with the 
| distance travelled by the solvent front. The following 
p values were found for the corresponding amounts 
of insulin (given in ugm. in parentheses): 0-33 (200), 
E 32 (eo. 0-30 (120), 0-27 (80). The dependence of 
1 he distance. travelled by the solvent was 
y Spotting the insulin solution along an 
according to the method of Bowman‘. 
Hp values were found for the corre- 
cos (given in em. in parentheses) 
















F. Vanuns OF INSULIN IN VARIOUS SOLVENT SYSTEMS 


y ul 











Solvent system Rr | 
2-Batan TE per cent acetic acid a: 1) 0-30 | 
2-Butanol/l per cent Neutron acid (1:1) 0-29 | 

7 9-Butanol/acetic acid/water (4 :1 : 5) 0-92 | 
i g-Butanol/formie acid/water (4 : i 5) i 0-90 | 
es 1-Butanol/acetic acid/water (4:1:5) i 0-29 
8 | Phenol/water (4 : 1) | 0-95 





The numerical ratios given in column 1 represent the proportions 

of the volumes of solvents which were mixed. Where two phases 
` resulted, the organic phase was used and the aues phase discarded. 
* 80 em. of insulin dissolved in 0-05 N hydrochloric acid was used in 
The positions of the spots were determined by the brom- 








nol b eos (ref. b), Development was stopped when the 


ad moved about 30 em. 
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travelled by the front: 0-30 (28.5), 0.29 (25.9), 
0.26 (23.2), 0.24 (20-6), 0-23 (17-6), 0-23 (14-9). 
The Rp values at €^ and at 25° were the same. 
Ascending chromatograms gave substantially lower — 
Hp values than descending. ^ iy 

The paper chromatographie technique described i 
here for pure insulin could be used to detect the: 
presence of this protein in the various crude fractions | 
obtained from the procedure of Romans et al. pros: 
vided that the sample to be chromatographed i is first 
dialysed free of salt and that an excessive amount of » 
erude protein is not Dut on the paper. The amount... 
of insulin present could be estimated approximately. 
by comparison with known insulin spots. . Ribo- . 
nuclease, “serum albumin, or pancreas fractions. 
depleted of insulin show no movement. However 
crystalline glucagon moves at the same Ry as does. 
insulin. Its presence in insulin samples may readily > 
be detected by paper electrophoresis at pH 7:57. 

For preparative purposes, a modification of the: 
chromatographic prosedure was necessary. In the 
presence of large amounts of non-insulin protein 
material, the mevement of insulin. is almost com-- 
pletely inhibited, even on the thicker Whatman 
papers; a development time of two days is necessary . 
for even slight separation under these conditions. 
This difficulty eculd be obviated by using Munktell 
No. 20 electrophoresis paper, which permitted the 
insulin to move at :s normal Hp, even when. the 
paper was heavily loaded with crude material. In a 
large-scale experiment, 80 gm. of ealf pancreas slices 
was incubated for 1-5 hr. in the presence Of pL- 
leucine-1-C, After incubation, the pancreas slices and 
medium were lyophilized, extracted with acid-alcohol 
solution!, the pH. was adjusted to 6, and the proteins . 
were precipitated with 2 volumes of ethanol and 
4 volumes of ether. The precipitate was taken up in 
0-05 N hydrochiorie acid, and the soluble portion 
was dialysed against distilled water, concentrated, 
and streaked on to the paper. After elution of the 
insulin band with €-01 N hydrochloric acid, the 
insulin was rechromatographed using the same 
system. A trace of protein remains at the origin. 
The yield of insulin after elution was 32. mgm. 
Evidence that the isolated insulin is pure, that it 
retains its biological potency, and that the labelled 
leucine is actually incorporated into the insulin 
molecule will be «presented elsewhere’. 

This investigation was supported in part by a 
research grant (44-428) from the National Institute of 
Arthritis and Metabolic Diseases of the National 
Institutes of Health, Publice Health Service, and in 
part by an institutional research grant from the | 
American Cancer Society. We acknowledge with 
thanks the technical assistance of Miss Barbara Silver 
in various phases of this work. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible inions expressed 
their correspondents. No notice is taken of pe stl ony potrkal pareat 


_A Photographic Method for the Study 
of Insect Migration 


THE study of the migration of swarms of the desert 
locust (Schistocerca gregaria Forsk.) has involved the 
detailed analysis of the flight behaviour of the 
individual locusts constituting à swarm. Following 
Gunn e£ al, it has been shown that by placing a 
camera on the ground with the lens pointing up- 
wards, it is possible to obtain photographs of locusts 
flying in a swarm which are ‘readable’ up to the 

limits set by the lens, the shutter-speed in relation to 
the ground-speed of the locust, and the emulsion used. 
These photographs have been useful for determining 
the orientation of individuals and also, from the size 
of the images and of a sample of the locusts under 
observation, the area-density and volume-density of 
the flying locusts in the layer of the swarm resolvable 
by the camera. 

A further development of this technique, using a 
camera modified to give two images of each locust 
on each negative separated by a known interval of 
time, has, made it possible to record also the track 
and ground-speed of the individual locusts. By 
including in the field of view of the lens a wind vane, 
and also recording the corresponding wind-speed, the 
Pdl the flying locusts can be estimated. An 
F.2: ‘ial survey camera was used, with a focal- 
plane shutter and a control unit (type 35) which 
can be set to give exposures automatically at any 
time interval between 3 and 50 sec. on a 100-exposure 
film in an interchangeable magazine. A modified 
shutter-blind was made with two }-in. slits instead 
of one, at a distance of 1} in. from each other, giving 
at the HAE tension the sequence 1/500 sec. 
e — 1/50 sec. interval — 1/500 sec. exposure. 
Tho interval of 1/50 sec. between exposures gave locust 
images usually separated clearly but not by too great 
a distance for the pairing of corresponding images. 
An electric counter of post-office type, recording the 
revolutions of an eleetrie anemometer, was fitted to 
the camera in place of the usual clock recording 


system. With the automatic control taking photo- 


graphs at known time-intervals, each photograph 
thus recorded the speed and direction of the wind 
as well as the course and track of each locust, for 
which both ground-speed and air-speed could be 
estimated. The material is still in course of analysis ; 





Fig.1. Part of double-exposure vertical photograph of desert locusts, mainly flyin 
nb wind-direction h " Feb. i 950, A 


up-wind ; indicated py arrow on wind-vane; 


i, Kenya 
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it has been found to provide evidence not only of 
locusts 


the behaviour of the but also of the fine 
structure of turbulent air. 

I wish to thank Mr. L. Jackson, of the Williamson 
Manufacturing Co., Ltd., Willesden, for his co- 
operation in the manufacture of the shutters. 

H., J. SAYER 
Desert Locust Survey, 

Nairobi, Kenya. Nov. 10. 

! Gunn, D. L., Lea, H. A. F., et al., “Locust Control by Aircraft in 


Tanganyika’, Anti-Locust Research Centre, London, 1948. 
Gunn, D. L., Perry, F. C., et al., Anti-Locust Bull., No. 3 (1948). 


Genetical Effects of Radiations from 
Products of Nuclear Explosions 


Pror. J. B. S. HarpawE's letter’ on the genetical : 
effects of radiation resulting from nuclear explosions 
raises the question of the relative dose-rates to man 
and to Drosophila melanogaster arising from natural. 
sources of ionizing radiations. It appears to have 
been generally assumed that the background dose- 
rates to the gonads of all species are identical, whereas | 
they are likely to differ considerably. The gonads 
of the Drosophila, for example, are exposed to both 
environmental $- and y-rays, but those in most 
mammals are screened entirely from external f-rays 
and partly even from y-rays. In Haldane's argument, 
deductions about radiation effects in Drosophila | 
appear to have been carried over to the human case 
without allowing for this difference. 

The suggestion that the radiation dose needed to 
double the human mutation-rate is & little more than 
3 r. per generation is based by Haldane on the follow- _ 
ing arguments, set out in his Croonian Lecture*: 

(1) '...it follows that human mutation rates | 
are about twice those of Drosophila per nuclear 
division and about one two-hundredth of those of 
Drosophila per day." i 

(2) “It has been calculated that natural radiations 
and particles of high energy will account for only 
0-001 of the mutations in Drosophila". 

(3) “It is clear that if so they may account for 
about a fifth of those in man, and in view of the 
uncertainty of our knowledge as to the efficiency 
of particles from K40 and cosmic rays in producing 
mutations, and the different radiosensitivity of 
different genes, it is quite possible that radiation may 
account for most human mutation.” | 

No reference is given for statement (2), but the 
result quoted is that given by Lea’, where the fraction 
0-001 is deduced on the basis of the known number 
of mutations produced per unit 
dose in Drosophila and an estim- 
ated background dose-rate of 50 
ionizations per c.c. sec., or 
2.2 mr. per day, giving 0-05 r. 
in the life-span of the fly. This — 
dose-rate, given by Lea? as a 
“generous estimate" based on the 
measurement of the natural leak 
of ionization chambers, must by its 
magnitude include ionization due 
to external B-radiation. By com- 
parison, the background dose-rate 
which affects human soft tissues, 
including the gonads, is about 
0-26 mr. per day‘, amounting to 
the value usually quoted of 3 r. 
in thirty years. This is only 
one-eighth of the 


dose-rate used 
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nthe calculations on’ which the fraction of 0-001 
in statement (2).is based and, if allowance for 
this ig made in the argument of statement (3), the 
background radiation could account only for some 
_ 2:5 per cent of the human mutation-rate. Moreover, 
"with regard to the role of potassium-40, the estimated 
_ dose-rate for man includes the radiation from the 
; tissue content of potassium, the B-partieles of which 
"have approximately the same relative biological 
_ efficiency as v-rays*. The proportion of the mutation- 
_ rate thus attributed to background radiation, namely, 
*5 per cent, is so much less than the figure of 20 per 
it derived by Haldane in statement (3) that con- 
iderations other than the purely physical must be 
adduce 












d if his contention that natural radiation 
counts for most human mutation is to be supported. 
It ean be shown that, in this estimation of the 
fraction of the human mutation attributable to back- 
ground radiation, the result depends only on ‘the 
| radiation-indueed rate for Drosophila and the gonad 
ose to man. ‘The dose-rate assumed for Drosophila 
etermines the radiation fraetion for that insect but 
does not affect the fraction estimated for humans. 
_ The argument in statement (3), based on the fraction 
or Drosophila, is only valid if the two species receive 
e dose-rate, . 
ing Russell's data® on radiation-indueed 
mice to estimate the part played by 
uman mutation, Muller? has also trans- 
' the human case an estimated Drosophila 
background: dose-rate of 0-045 r. in four weeks, 
getting, without further qualification, a gonad dose 
of 17-5 r, in thirty years. This figure is six times 
$ that. usually taken as representative of areas of the 
world when the ground radioactivity is not exception- 
ally high, and is about four times the value which 
can be deduced from Sievert's -results* for persons 
living in the average type of house in Stockholm, a 
-Yegion of admittedly high local radioactivity. Use 
oE a generation-dose of 3 r. in Muller’s calculation, 
however, leads to the conclusion that, in ordinary 
circumstances, about 4 per cent of the mutation-rate 
an man could be attributed to background radiation. 
"In the present laek of more detailed. information, 
ut might reasonably be taken that the gonad dose 
in man is due principally to cosmic rays, local 
‘y-radiation and radiation arising from tissue pot- 
assium. The screening factor of tissues overlying 
the human gonads has not so far been determined, 
but, for local y-radiation, it is probably about 2 when 
averaged for the male and female of the species. 
In Drosophila melanogaster, or other small insects, the 
m external B-radiation and perhaps also a 
from a-radiation must be added to the 
issue potassium, however, will con- 
to the total because the 6-particles of 
‘having mean ranges of 2 mm. in tissue, 
.only.s negligible fraction of their energy 
gans of small dimensions in which they arise. 
likely that more precise data will become 
ailable on the background dose-rates to man and 
mal species used in genetical studies. Until 
the above considerations would appear to be 
relevant to the assessment of the part played by 
background radiation in human genetics. 
| Note added in proof. Muller (Bull. Atomic Scientists, 
41, No. 9, Nov. 1955 ; see Nature, Jan. 21, p. 103) has 
recalculated the fraction of the human mutation-rate 
attributable to natural radiation as lying between, 8 
and 16 ent, on the: basis of a gonad dose of 6 r. in 
: gonad dose appears to 
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than measurements have so far indicated for regions. 
outside known radioactive areas and is twice the value ~ 
taken as representative for Britain. n 
C. F. W. Sewers 5 
Department of Medical Physics, 
University, Leeds, 2 Nov. 2. 
‘Haldane, J. B. S., Nature. 178, 115 (1955). 
* Haldane, J, B. S., Proc. Roy. Soe., B, 185, 147 (1048). . Hh 
* Lea, D. E., “Actions of Radiations on Living Cells", 180 (Camb, — 
Univ. Press, 194€). : : Ee 
* Burch, P. R. J., and Spiers, F. W., Seienee, 120, 719 (1054). 


* Recommendations of the International Commission on Radiological: - 
Protection, Brit..J. Rad., Supp. 6, 19 (1955)... : 


s Russell, w L., Cold: Spriag Harbor Symposia Quant. Biol., 18, 3827 
952). Tx 


* Muller, H. $., “Radiation Biology", 582 (Ed. Hollaender ; MeGraw. 
Hil, New York, 1954.. à i 


* Sievert, R. M., and Hultevist, B., Acta Rad., 87, 388 (1952). 


I must thank Prof. F. W. Spiers for pointing out 
some of the errors in the basis on which I suggested - 
in 1948 that most kuman mutations might be due 
to the action of photons or particles of high energy.’ 
Perhaps, however, he was not. quite accurate in 
writing of my “cortention that natural radiation 
accounts for most human mutation”. I stated that 
this was “quite possi»le", and still hold that opinion. 
Further, his estimate of the dose received by Droso- 
phila may be a little low, since the larvz spond their 
life embedded in a medium containing appreciable 
amounts of potassium. Wright!, in rough agreement 
with Spiers, has suggested that about 0-00015 of 
mutations in Drosoohila mélanogaster are dye to 
radiation and rapid particles. Thus my provisional 
figure of 20 per cent. should probably be reduced to 
about 2-5 per «ent. But Russell? finds a mean 
mutation-rate at.seven mouse loci of 2-5 x 10-7 per: 
roentgen, which is about fifteen times the rate in 
Drosophila. Ths suggests that 30-40 per cent of 
human mutations might be due to high-energy events. 
Since these estimates are extremely uncertain, 
do not think it impossible, or even very improbable, 
that most human mutations may ‘be so caused. This 
hypothesis gives an upper limit to the possible harm- 
ful effect of induced radioactivity. Even if, as I hope, 
this limit is too high by a factor of ten or even a 
hundred, it seems worth stating, if only because, while 
suggesting a more serious situation than some 
physicists have calculated, it decisively negates 
prophecies of wholesale racial degeneration resulting 
from experimental atomic explosions. 

J. B. S. HALDANE 
Department of Biometry, 
University College, London, W.C.1. .Jan. 3. 
t Wright, S., J. Cell. Comp. Physiol., Supp. 1 (1950). 


? Russell, W. L., Report of International Congress on Peaceful Uses 
of Atomic Energy (1955). 





Imprintiag in Animal Behaviour 
A RECENT sympesium on imprinting’ focuses 
attention on a very important aspect of animal 
behaviour. Although Thorpe? and Verplank® have 
emphasized that imprinting should be considered in 
relation to other types of learning, one aspect which: 


does not appear to heve received much consideration: 
is the question of the relevance of imprinting to ideas 


on the evolution of learning and of instinctive « 
behaviour. : 


I would first like tc direct attention to an anatom- A 


ical parallel which may be helpful. In Drosophila, 
heat-shock at an appropriate stage results in 


«the development: of the cross-veinless phenotype. . 









*. 


.. respoi 
. has become vestigial but has not yet disappeared ? 


C facete receive a possible explanation. 


Waddington! has shown that selection of those 


individuals which give the maximal response to the — 


environmental heat stimulus builds up a genotype 
the reaction norm of which is gradually altered so 
that cross-veinlessness becomes more and more 
readily developed. Finally, a stage is reached where 
the environmental stimulus is no longer necessary, 
and the animals show the cross-veinless- character 
without the necessity for heat treatment. 

In the evolution of a fully innate behaviour pattern 
evoked by a releaser, it seems possible that a similar 
process may have occurred. It is difficult to imagine 
that the process could begin otherwise than with the 
making of an appropriate response, prqbably im- 
perfectly performed and subject to trial and error, 
and with learning of a simple conditioning type 
involved in the determination of the situation in 
which the response is made. From this stage there 
will be rapid selection, on one hand for more perfect 
performanee of the motor response, and on the other 
for the shortening of the conditioning period, pro- 
vided the environmental stimulus (or some special 
part of the total stimulus situation) remains constant. 
As in the case of cross-veinless, this should result in 


the building up of a genotype giving the motor 


response in more and more perfect form with the 
learning period more and more curtailed. The final 


result will be the innate pattern evoked by its releaser. 


But may not imprinting represent a penultimate 
Stage. on this route, a stage in which the motor 
has been perfected and the learning period 





-M this interpretation is valid, then some curious 
Thorpe’ has 
pointed out that in birds the characteristic song of 


“the species is sometimes innate, sometimes imprinted 
and sometimes fully learnt. 


Even closely related 
species may differ in this character in a manner which 
i st sight puzzling. If, however, these actually 

present stages in the evolution of the innate pattern 
which has not yet been fully attained in all species, 






-then the situation is comprehensible. 


This, however, cannot be the whole story. If we 


cvgefer again to anatomical parallels, we see that in 
"many cases an adaptive ‘developmental response’ is 
| innate—the classical case is the callosities of the 


ostrich ; but in other cases the adaptive response 


"remains a response to a necessary environmental 


"Stimulus--musele hypertrophy with use and skin 


cornification in response to rubbing are the classical 
examples. In these latter cases it is easy to appreciate 
that the adaptive response to the stimulus is a more 


: efficient device than a fully innate response would be. 










. "Full eornifieation of all skin areas potentially liable 
< < to rubbing might save the minor discomfort of a few 


blisters, but would detract greatly from tactile 
sensitivity and ability to do fine work ; and maximal 
development of all muscles at all times would be 


‘physiologically wasteful. It is therefore relevant to 


ask, in the case of imprinting, whether in some cases 


there may not be a selective reason for the retention 
“of the vestigial learning period, that is, whether the 
imprinting situation may not be more advantageous 
than a fully innate response would be. I believe that 

- this is true in ‘olfactory conditioning’ of insects to 
v their animal or plant hosts, of the type described by 
sU Thorpe* in the case of Nemeritis. 
“recognition of the host is imprinted, no genetical 


Here, so long as 


change in its chemical constitution will rid it of its 


insect parasite or predator. Imprinting automatically * 
keeps pace with any such change, - W 









hereas in the- 
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case of an innate response to a specific chemical- 
stimulus, any mutation giving rise to a changed 
odour would render the host immune to attack. 

There are other cases in which there also appear 
to be reasons for the imprinting period being retained. . 
Verplank? suggests that in species showing parental . 
care imprinting should occur most frequently in| 
those the young of which are active very shortly after. 
birth or hatching. This, I believe, may be a sortof - 
evolutionary concession to the imperfectly developed 
sensory faculties of the newly born or hatched young. 
Since they are active and must be protected, a follow- 
ing response is necessary; but if their sensory 
faculties are as yet defective and the parent is at 
first little more than a moving object, then, perforce, 
the response must be to ‘moving object’. At the’ 
same time, recognition of the parent must develop * 
as rapidly as possible ; and the most effective solution.. 
is what is actually found—an innate following response 
to any moving object, followed by fairly rapid im- 
printing. If this is correct, then we should find not: 
only the correlation of imprinting with early loco- 
motion suggested by Verplank, but also that speed of 
imprinting should be correlated with the development: 
of sensory discriminatory abilities. 

l : R. F. EWER 
Department of Zoology, 
Rhodes University, 

Grahamstown. Nov. 15. 
! Thorpe, W. H., e£ al., Brit. J. Animal Behav., 8, 121 (1955). 
? Thorpe, W. H., Symp. Soc. Esp. Biol., 4, 387 (1950). : 
* Verplank, W. S., Brit. J. Animal Behav., 8, 123 (1955). we 
‘ Waddington, C. H., Nature, 189, 278 (1952); Evolution, 7, NS 
3 Thorpe, W. H., Nature, 173, 465 (1954). 
* Thorpe, W. H., Proc. Roy. Soc., B, 198, 370 (1988). 





Environmental Factors influencing 
Gonadotrophin Assay in the Rat 


Ir has hitherto been assumed that environmental : 
factors play their part in establishing the final 
characteristics of a population predominantly as“ 
modifiers of development!?. This is clearly so when 
the end-products of cellular activity, as expressed in ^ 
relatively stable anatomical structures, are under 
examination. When, however, attention is directed 
to the potentialities of an organ or tissue by measuring 
the rate of cellular activity, as in the response of 
tissues to the action of drugs, the environment can 
be expected to play a more immediate part. 

Studies of the influence of factors in the environment. | 
of the immature female rat receiving serum gonado- 
trophin have revealed that they take a major part 
in determining not only the sensitivity of the ovarian- 
weight response, but more especially the variability. 
within the group. | 

The following is a description of the test and 
a tabulation of representative results: Two days 
following weaning at 21-26 days old, each immature 
female rat is injected subcutaneously with 50 inter- 
national units of ‘Antostab’ serum gonadotrophin 
in 0-2 ml. of distilled water. A similar injection is 
given on the three subsequent days in the morning, 
making a total of 200 international units in four days. 
The rats are killed on the fifth day and the ovaries 
dissected and weighed (mgm.) fresh after blotting on 
filter paper. All the injections are made immediately 


after the operator’s hands have been washed, as the 


presence of smells from fæces or disinfectant on the 


hand was found to depress. the response. 
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EFFECT OY CHANGES IN CAGE CONDITIONS 


1an 4jcage 
tter mates ther 
Cage Mean (mgm.) cient of variation (per cent) 
Unchanged 122 1344 
Daily change 87 18:9 
Litter mates distributed over treatments 
Sie en 117 6-6 
Daily change 80 14-0 


EFFECT p Lois teg aged CHANGES IN THE SOCIAL ENVIRONMENT 


- of the test. this a OE new ca A Fox] rat that was 
. placed with new cage mates, wo e groups were 
nd ie changed each day) 


i 10/group 4jcage 
| - Litter mates together at start 
. No. onim Mean (mgm.) Coetficient of Tec (per cent) 


W 4 111 17:9 


EFFECT OF THE NUMBER OF RATS PER CAGE 
(The size of cage was doubled for six and eight rats per cage in order 
to keep the area per rat roughly constant.) 


Mean Coefficient of variation 


No. in and No. in grou 
date oftest (mgm.) E 


(per cent) 
1 80 12 24-3 
2 > (25.2.55) 114 12 4s 
4 111 12 73 
6 (13.5.55) 96 12 18:0 
| 8 (18.5.55) 87 16 15-2 
l Repeat test 
mud 100 12 30:6 
2 (8.0.55) 212 12 57 
re ate te 231 12 85 
Note that the mse in the second test was nearly twice that in 


the first. This change in sensitivity is occasionally encountered and 
is termed ‘seasonal variation’. On this occasion, however, 
the increased sensitivity lasted only a matter of a few weeks 


EFFECT OF SIZR OF CAGE 
8/group 
Mean (mgm.) 


lm 135 
Medium 151 


Small 


Medium 


The medium cage is twice the size of the small 
cage and the large cage is twice that of the medium. 
The dimensions of the small cage are 9 in. x 12 in. x 
6 in. high. 
The response of the rats to follicle-stimulating 
hormone was clearly modified by the environment 
in which the rat was placed during the test. 
It is thus to consider the interaction 
between the genotype and the environment as taking 
pao in two ways. On one hand, environmental 
nfluences will modify development and so bring about 
variability in responsiveness to drugs within a popula- 
tion. On the other, the environment will cause 
variation by differences in the responsiveness of 
different animals to the pattern of stimuli present 
during the period when the drug is aeting. These 
two categories may well interact to some extent 
separately with the genetic background. Moreover, 
since the immediate effect of the environment on 
the action of drugs appears in large part to be a 
nervous response, the environmental contribution to 
variability arising out of influences affecting the 
behaviour of the animals may be more closely linked 
to the genetics of the nervous system than to other 
hereditary differences. 
M. R. A. CHANCE 


Department of Pharmacology, 
'The Medical School, 
Birmingham 15. Oct, 12. 
? Mather, K., The Analyst, 71, 407 (1945). 
 * Grüneberg, R. Nature, 173, 074 (1954). 
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cage 
Coefficient of variation (per cent) 
12:1 
6-4 
28-6 
8/group 8/eage 
145 


8:0 
159 84 
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Environmental Factors affecting Hairiness 
in Mosquito Larve 


Rosen and Rozeboom! have described a wide ran 
of variation in larval hairiness in the Aedes scutellari 
group of mosquitoes in Polynesia, and have shown 
that hairiness is conditioned by some environmental 
factor common im, but not restricted to, tree-holes. 
A similar situation has now been discovered in the 
related Aedes albopictus in Singapore; here, larve 
from tree-holes frequently have many of the body 
hairs longer, stouter and with more branches than in 
the normal form (Fig. 1). A colony established from 
hairy larwe preduced only normal larve in the 
laboratory, and the hairiness is clearly produced by — 
some environmental factor. Rearing experiments 
showed that larvae raised in the contents of some, 
but not all, tree-holes became hairy ; siblings from 
the same batch of eggs, reared in tap water plus 
yeast, or in grass infusion, were normal. The-related 
Aedes aegypti also gave hairy larve when reared in 
the appropriate medium, but Culex fatigans larve 
were not affected. 

Since larve matur» in five days in grass infusion, 
but may require ud to fifteen days in tree-hole 
contents, it seemed possible that length of the growth 
period might affect hairiness. This was tested by 
rearing at different levels of nutrition ; but no such 
effect could be detected. Also to be considered are 
the microflora and fauna of the tree-hole water, 
mainly crustaceans, rotifers, fungi and bacteria. 
However, cultures produced by inoculation of boiled 
grass infusion, whem tested, gave no increase in 
hairiness. The living organisms, then, do not appear 
to play any direct part. 

Rosen and Rozeboom! offer evidence that hairiness 
is associated with the presence of organic debris in 
the water; when this was removed by filtration, 
normal larvie resulted. This has been tested for A. 
albopictus. Larwæ were first reared in supernatant 
fluid from a tree-hole culture, renewed daily ; these 
proved to be as hairy as those from the original 
culture. Larvae were then reared in tree-hole water 
filtered twice through Whatman's No. 1 paper ; also, 
for comparison, m a water suspension of the debris, 
and in the original water. The two latter cultures 
gave all hairy larve ; but those from the filtrate were 
also hairy, though to a reduced degree—specimens 
ranged from typically hairy down to almost normal. 
Finally, water, known to produce hairiness, was 
passed through a Seitz filter under sterile conditions, 
and two cultures were set up; in one, air-borne 
bacteria, etc., were allowed to accumulate, and the 
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-other was re-inoculated with bacterial film from the - 
Both were almost colourless, as 
“compared with the original. deep brown colour, 


original culture. 


showing thate much colloidal matter had been 
removed. Larvie of A. aegypti were tested in these; 
growth was slow, and only a few reached maturity, 
but these showed no increase in hairiness when 
compared with controls. 

These experiments, and those of Rosen and Roze- 
boom, suggest strongly that the factors producing 
hairiness reside in some non-living particle, commonly 
found in treo-hole water. In this case the particles 
appear to be much finer than was the case in Poly- 
nesia. In attempts to produce such-partigles in the 
laboratory, tests have been made of infusions of 
sawdust and suspensions of crude lignin, but none of 
these has caused any increase in hairiness of A. 


Cos albopictus larvæ. 


The nature of these particles is to be investigated 
furthercand the full results will be published in due 
course... Acknowledgments are due to Mr. Cheong 
: Chee Hock for assistance with the photomicrographs, 

jand to- Dr. Lim Kok Ann for carrying out the 
: ; filtration described above. 
i Dowarp H. CoLLESS 
Department of Parasitology, 
University of Malaya. 
Sept. 19. 


+ Rosen, L., and Rozeboom, L. E., Amer. J. Trop. Med. and Hyg., 
3, 529. (1954). 





"Distribution of Physiological Races of 
_ Phytophthora infestans (Mont.) de Bary in 
Northern ireland 


: EARLY reports on the distribution of physiological 
vyaeos of Phytophthora infestans (Mont.) de Bary 
c showed that specialized races occurred only in dis- 
“tricts whéreé resistant potato seedlings were raised 
and grown'-*. Furthermore, it was considered that 
_ the unspeeialized race, later designated race 0, was 
‘ the only one to cause disease in commercial potato 
Crops. 
Se More recent work, however, has shown race 4 in 
. Holland‘, and a mixture of race 0 and race 4 in 
= Canada‘, to be the ‘common race’. 
C A further ‘contribution to our knowledge of the 
_ distribution of the physiological races of P. infestans 
s may now be made from a survey carried out in 
Diseased potato foliage was 
collected: from all parts of the country in 1954 with 


-o the. view of ascertaining the identity of the most 


"widespread race(s). A further collection from a 
locality at which many potato’ varieties, including 
any Solanum tuberosum x Solanum demissum 
‘hybrids, were being grown was also made in order 
to obtain as many different physiological races of 
the fungus as possible. The isolates of the fungus 
were cultured on pea-meal agar at 15-18? C. and 
identified by the detached leaf technique, using the 
variety British Queen and Black's set of single-gene 
< differentials as the differential host series. 
=> From seventeen commercial varieties (all S. 
‘tuberosum derivatives), seventy-three isolates of the 
fungus were obtained. Of these, seventy were 
identified as race 4 and the remaining three as race 0. 
“These latter occurred on the varieties Arran Victory, 


A total of nineteen isolates was obtained from. th 
hybrid v varieties. Of these, six remained. 
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ue to lack of F pathogenicity, and from the reactions: ü 
of the remainder race 1, race 2, race 4, races 1, 2, - 
races 1, 4, and races 1, 2, 4 were identified. 

It is evident that at least seven physiological races ` 
of P. infestans are present in Northern Ireland but 
only one, race 4, has & widespread distribution. 


D. A. Dorme* 


Dept. of Mycology and Plant Pathology, 
The Queen's University, 
Belfast. 


* Now at the Royal Agricultural College, Cirencester. 
! Black, W., and Haig, J. C., Seat. J. Agric., 27, 49 (1947). 
* Mastenbroek, C., Euphytica, 1, 187 (1952). 
? Muller, K. O., Nachr Bl. dtsch. PASchDienst, 18, 91 (1933). 
* Mastenbroek, C., T. Pl. Ziekten, 61, 88 (1955). 
* Graham, K. M., Amer. Potato J., 89, 277 (1955). 





Rhizoctonia in Natural Grassland Soils 


An investigation into various aspects of the : 
microbiology of natural grassland soils is being: 
carried out in these laboratories to serve as a guide . 
in future studies on the microbiology of soils under ; 
introduced pasture grasses. 

The native ‘low tussock grasslands’! of New Zealand, 
with Poa and Festuca spp. dominant, cover approx-.: 
imately 7 million acres and occur mainly in the. 
South Island. Areas are found from sea-level to. 
3,000 ft. and they provide extensive grazing for sheep. 
Three locations were chosen for sampling, one in the. 
North Island on soil derived from volanie ash _ 
(Waiouru) and two in the South Island, one on soil - 
derived from sandstone (Bealey) and the other. on 
soil derived from schist (Alexandra). - 

In a study of the mycology of these soils; the 
screened immersion-plate technique? and a plating: 
method described by Warcup* were employed . 
in parallel studies. Modified screens were em- | 
ployed in the former by constructing them with 
sides to form a shallow box. When assembled, the” 
sides of the screens fitted closely over the sides of 
the boxes carrying the agar-coated plates in a manner 
similar to the fitting of Petri dish halves. 2 per cent 
distilled water agar was used, and the diameter of * 
the screen apertures was reduced to j in. Isolations 
were made from ten sites in each location in the. 
spring, summer and autumn seasons of 1953-54. 
A total number of 1,669 specimens of mycelium were.” 
isolated by the screened immersion plates, and, of 
these, 831 specimens exhibited features of hyphal 
morphology similar to those shown by strains of the ` 
fungus Rhizoctonia solani Kuhn‘. 

The predominance of Rhizoctonia mycelium as. 
shown by screened plates was a constant feature in 
the three locations, the fungus occurring in both top . 
and subsoil. In contrast, mycelium of Rhizoctonia’ 
was not recorded on any occasion with the plating 
method, although a number of other fungi were 
isolated. The failure to obtain Rhizoctonia by this 
method may be associated with the difficulty of main- 
taining transfer cultures on potato dextrose and 
malt agars. 

In the extensive literature pertaining to soil 
mycology studies, there are few references to the 
occurrence of Rhizoctonia in isolations’. The majority 
of references concerning this much-studied fungus 
uum with pathogenic activity, and the direct isolation 

f the. organism from sources other than infected 
à is: sé recorded. ‘ 
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The remarkable occurrence of Rhizoctonia in 
screened plate isolations in contrast to its absence 
in soil plates led to the application of other techniques 
to confirm the presence of Rhizoctonia mycelium in 
these tussock grassland soils. 

Rossi-Cholodny* slides were prepared from the 
Waiouru soil and on microscopical examination 
showed widespread occurrence of Rhizoctonia my- 
celium, Examples of the previously recorded? hyphal 
contact association between actinomycetes and soil 
fungi, including Rhizoctonia, were also observed. 

Agar-soil films devised by Jones and Mollison* were 
prepared from the soil at Waiouru, and hyphe 
exhibiting characteristies associated with Rhizoctonia 
were recorded. KS 

Finally, blocks of soil were brought to the lab- 
oratory and broken open along natural fracture lines 
by hand and directly examined with the aid of the 
incident-light equipment of a Leitz ‘Ortholux’ micro- 
scope. Mycelium with features associated with 
Rhizoctonia were observed frequently (see Fig. 1). 
By freehand manipulation with a sterile needle under 
incident light, portions of such mycelium were re- 
moved to normal microscope slides and identification 
confirmed. 





Fig. 1. 
. graphed by incident lig) 
extension tube. 


Rhizoctonia hyphæ in natural grassland soil. Photo- 
nt with 35-mm. ‘Alpha’ reflex camera and 
(a) x 76; (b) x 125 approximately 


The results have shown that the soil plating 
technique was unable to give a true indication of 
the fungus flora of these soils, as there was no evidence 
to show the presence of Rhizoctonia as active and 
widely occurring mycelium. 

The abundant occurrence of one of the Mycelia 
Sterilia in screened immersion plates is claimed to 
be strong evidence that this technique isolates fungus 
specimens in the mycelial state from soil. 

Results will be published in full at a later date. 

R. H. THORNTON 
Soil Bureau, 
Wellington, New Zealand. 
Aug. 12. 
'Cookayne, L., in Engler and Drude's “Die Vegetation der Erde”, 
14 (Engelmann, Leipzig, 1921). 
' Thornton, R. H., Research, 5, 190 (1952). 
! Warcup, J. H., Nature, 106, 4211 (1950). 
!Duggar, B. M., and Stewart, F. C., Cornell Agric. Exp. Sta. Bull., 
186, 02 (1901). Blair, I. D., N.Z. J. Sci. Tech., A, 28, 258 (1945). 
! Pratt, O. A., J. Agric. Sci., 13, 73 (1918). Bisby, G. R.. Timonin, 
M. L, and James, N., Canad. J. Res., C, 13, 47 (1935). * 
‘Rossi, G. M., Nuovo Ann. dell. Agric., 7, 457 (1928). Cholodny, N., 
Arch. Mikrobiol., 1, 620 (1930). 
' Thornton, R. H., Research, 6, 385 (1953). 
Jones, P. C. T., and Mollison, J, E., J. Gen. Microbiol., 2, 54 (1948). 
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Mycelial Aggregation of Sand Soil under 
Pinus radiata 


THE influence ef soil micro-organisms upon the 
physical condition of s5il has received some attention 
in recent years. Varieus workers! have shown that 
fungi and bacteria amd their associated metabolic 
products are capable of affecting the structure of soils. 
Fungi aet largely by the entangling effect of their 
hyphx, and bacteria produce cementing and binding 
substances of a pelysaccharide nature*. 

The present communication records the observation 
in the field of fungal mycelia occurring in quantity 
in soil, possibly associated with a measurable differ- 
ence in structure. 

During a survey of the sand soils of the Manawatu 
County, a difference was noted between Himatangi 
sand under manuka scrub (Leptospermum spp.) and 
this soil under Pinus rediata. Himatangi sand before 
afforestation was a weakly gleyed, yellow-brown sand, 
melanized by scrub, rushes and sedges. Under manuka 
the topsoil consists of seven inches of black, sandy 
soil with a weakly developed and very friable nutty 
structure (10-20 mm.) Under P. radiata, close to 
the bases of individual trees in a twenty-five year 
old plantation, the topsoil has a more fluffy appear- 
ance and a more strongly developed structure ; 
individual aggregates, although friable, tend to cling 
together and some pressure is needed to separate 
them. 

Within the soil ander P. radiata trees there is a 
visible, very extensively ramifying network of fungal 
hyphie, associated with tufts of yellowish mycelium. 
The hyphe occur in great abundance and invest 
sand particles and aggregates to such an extent 
that a degree of physical cohesion is imparted (see 
Fig. 1). 

Three samples of Himatangi sand under manuka 
and three under P. raciata were taken from nearby 
sites and several physical measurements were made 
(see Table 1). 





b 


Aggregation of sanc soil by fungal hyphæ: (a) under 
Œ) under P. radiata. Approximately 
nazural size 
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Leptospermum Spp., 
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Table 1 - 
Under P. radiata Under Leptospermum spp. 
Means and 95 per cent confidence leve 
Total porosity a 
(per cent) 582 12:9 58-1 + 4:1 
‘Large pores’ (per cent) 24:9 + 7:8* 12:3 + 10:5 


* Significant difference at the 5 per cent level. 


Total porosity per cent is defined as : 


Volume of air in undisturbed sample 100 
Total volume of undisturbed sample 1 


The percentage of ‘large pores’ was measured by 
saturating undisturbed samples with water and then 
draining at a tension of 50 em. water; it is expressed 
88: 


Volume of pores drained 100 
Total volume of undisturbed sample 1 


No differenee in stability of soil aggregates between 
the two sets of samples could be determined by 
standard wet-sieving methods, because the aggregates 
from both sites disintegrated with these techniques. 
However, when transferring saturated samples it was 
noted that a certain amount of the samples fell away. 
This manipulation was standardized and samples 
were weighed before and after handling, and the 
‘ability of aggregates to cohere' is expressed as : 
Weight of sample after handling 100 
Weight of original sample 1 

The large difference in variances betweer the two 
sites makes it impossible to compare these results by 
a t test. However, there appears to be a relatively 


greater cohesion in aggregates in samples taken from 
under P. radiata; for example, 





Under P. radiata Under Leptospermum spp. 


98-9 93-3 
08-9 95-6 
98-7 89-2 


As the total porosity of the two soils is not significantly 
different, it is possible that the increase in ‘large pores’ 
per cent and the probable increased cohesion in soil 
under P. radiata could be attributed to the entangle- 
ment of soil particles by extensive fungal mycelia. 
Microscopical examination showed that the 
predominant hyphæ possessed abundant clamp 
connexions, indicating that the mycelia largely 
belonged to species of the Basidiomycete group. 
Sporophores of Rhizopogon rubescens, Clathrus cib- 
arius and Geastrum plicatum were often collected 
and small agarics occasionally seen on the area. It 
is not known whether the mycelia are of one species 
or of a mixture of several species. The visible tufts 
of yellowish mycelium appeared to be loose strands 
of many hyphe (see Fig. 2) extending between 





Fig. 2. 


Hyphe forming a loose strand in sand soil under P. 
radiata. x 75 approximately 
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Fig. 3. Hyphae Investing sand grains in sand soil under P. radiata. 
x 160 approximately 


decomposing plant fragments, whereas the more 

generally occurring hyph:e ramified extensively about 

sand particles and small aggregates (see Fig. 3) and 
partieularly about decomposing fine root fragments. 

(Figs. 2 and 3 were photographed by incident light 

with a 35-mm. ‘Alpha’ reflex camera and extension 

tubes.) 

Hyph: were of four types: (a) yellowish, rough- 
ened-enerusted, septate hyphz, 3-4 microns in 
diameter with clamp connexions; (b) brown, very 
slightly roughened, septate hyphæ, 3-4 microns in 
diameter without clamp connexions; (c) hyaline, 
roughened-encrusted, septate hyphæ, 2-0-2-5 microns 
in diameter with clamp connexions; (d) yellowish, 
smooth, septate hyphe, 3-4 microns in diameter 
with clamp connexions. Types (a) and (b) were 
associated with the strands of mycelium, whereas 
(c) and (d) occurred more generally within the soil. 

The occurrence of Basidiomycete mycelia in such 
abundance in sand soil under P. radiata, sufficient, 
apparently, to produce a measurable difference in 
structure, appears worthy of record. Further observa- 
tions are being carried out on this phenomenon and 
on grey ‘bleached spots’ occurring in this sand, which 
may be associated with the above eondition. 

R. H. THORNTON 
J. D. COWIE 
D. C. McDoNALD 

Soil Bureau, 

Wellington, 

New Zealand. 

Aug. 12. 

1 Gilmour, C. M., Allen, ©. N., and Truog, E., Proc. Soil Set. Soc. 
Amer., 18, 292 (1949). Martin, J. P., Soil Sci., 59, 163 
(1945). MeCalla, T. M., Soil Sci., 89, 287 (1945). Swaby, R. J., 
J. Gen. Microbiol., 8, 236 (1949). 

? Geoghegan, M. J., and Brian, R. C., Biochem. J., 43, 5 (1948). 


A Gigantic Holoptychius from Dura Den 


Tue Upper Old Red Sandstone deposits of Dura 
Den in Fife are world-famous as & source of fossil 
fish, among which the dominant genus is the 
erossopterygian Holoptychius. Extensive collections 
are extant from excavations sponsored by the British 
Association in 1913 and from the work of earlier 
investigators. 

A new fossiliferous stratum, some 35 ft. above the 
classical horizon, was found at Dura Den in 1954. 
From this there has just been recovered the central 
region of a Holoptychius flemingi very much larger 
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than any individual yet recorded. Measurements 
suggest a fish from eight to nine feet in length and 
& foot in girth. The remarkable size of this specimen 
merits a mention of the discovery. 


JOHN ATTRIDGE 


Department of Geology, 
University, 
St. Andrews. 
Noy. 19. 


A Biological Factor inhibiting the Effect 
of Cortisone on Antibody Formation 


PrEvIoUS investigations in the adult white rat! 
have shown that intramuscular administration ,of 
cortisone can depress the hemolysin response after a 
single intraperitoneal injection of sheep erythrocytes. 
The effect of cortisone is dependent on (1) the dose 
of antigen, (2) the dose of hormone, and (3) the time 
of administration of hormone (location in time in 
relation to the antigen injection). At the respective 
dose-levels (per 100 gm. weight) of 4 mgm. a day of 
cortisone and 2 ml. of a 0-03—0-3 per cent suspension 


of sheep erythrocytes tho following time limits were | 


found: a maximum effect was obtained when corti- 
sone was given for three days, beginning two days 
before the antigen injection and ending with an 
injection on the day of antigen injection. The lack 
of significant effect of hormone injections after the 
day of antigen injection indicates that an early phase 
of the production of antibody is disturbed by the 
action of cortisone. f 

Of considerable interest in this connexion are 
investigations on the effect of total body irradiation 
on antibody formation (see footnote 2 for references). 
Several reports have indicated that a short initial 
period of the antibody production process is especially 
sensitive to damage produced by exposure to X-rays. 
There is thus a striking temporal similarity between 
the effects of cortisone and X-rays on antibody 
metabolism. 

Investigations by Jacobson. and his associates? on 
rabbits and rats have demonstrated that the depress- 
ing effect of X-rays on antibody formation is largely 
abolished by lead shielding of the spleen during irra- 
diation. In the following experiments it has been 
shown that spleen or thymus cells from intact donors 
have a similar protective effect on rats treated with 
cortisone. 

The test effect was the primary hemolysin response 
in the rat and the experimental conditions those out- 
lined in the first paragraph. Cortisone was given for 
six days, beginning four days before the antigen 
injection. The animals were bled on the fifth and 
seventh day after the antigen injection. The hemo- 
lysin titre of serum was determined by a conventional 
method (titration by double dilution steps, guinea pig 
complement, sheep cells, incubation at 37° C., centri- 
fugation and reading against a scale). The cell 
suspensions were prepared as follows: spleens or 
thymus glands were taken from adult rats weighing 
200 gm. and 300 gm. The organs were finely minced, 
passed through a metal screen and suspended in a 
mixture of saline (2 parts) and Tyrode solution 
1 part). Larger fragments, connective tissue, etc., 
were eliminated by filtration through stenle gauze. 
The cells were spun down at 1,500 r.p.m. for 10 min. 
wand then resuspended in saline~Tyrode. The volume 
of the suspension was adjusted to contain cells from 
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Table 1. Erexor OY INTRAPERITONEAL INJECTIONS (DURING 4 
DAYS) OF HOMOLOGOUS SELREN CELLS FROM INTACT DONORS ON 
ANTIBODY RESPONSE IN RATS TREATED WITH CORTISONR 
Immunization: single intraperitoneal injection of sheep erythrocytes 
(on day 0). Antibody: hen-plysins measured on the fifth day (day 0 + 
) after the antigen injection and expressed as negative logarithm of 
















the titre ' 
x Hemolysin titre 
ee MR bs. 
Group Treatment of | Mean + 8] Difference P 
rats |, (mean) | + e(diff.)* 
I | Suspending agent 5 3-44 -+ 2304 j 
of Mormone 0 44t 0 64 « 001 
Ii | Susp ag.horm.+ 56 4 38 
spleen cellst 0 50 
III | Cortisone + 5 4 24 + 810+ <001 
spleen cells? 0 40 0 62 
Cortisone = 5 114 — 
cor&rols 0 47 





* Difference betweon-the croup mean and the mean of the control 
grow R ` 
e Diference between. the means of group II and I = 0:94 + 0-57 
> 7 
1 Spleen cells were grven from day 0 until day + 3. . 


half a spleen (or a corresponding amount of thymus) 
in 3 ml., which eonst-tuted the standard dose. This 
dose, which was injecsed intraperitoneally, contained 
between 3 x 109 and 7:5 x 109 nucleated cells. 
Most of these cells appeared to be in a good condition 
when examined in a 5hase-contrast microscope. 

In the first experiment (Table 1) two injections of 
spleen cells were given daily for four days beginning 
5 hr. after the antigen injection. Cortisone alone 
produced & significant reduction of the hemolysin 
response. When spleen cells were administered to 
animals treated with hormone, the mean antibody 
titre was significantly enhanced and there was no 
depression of the antibody response. In other experi- 
ments (Table 2) it has been shown that the same 
result can be produced by only one injection of the 
same dose of spleen cells if it is given ọn the day of 
antigen mjection (hitaerto injected 2 hr. after the 
antigen) Thymus celis seem to have the same effect 
(Table 2). Injections of spleen cells on the first, 
second and third day after the day of antigen in- 
jection have not been significantly effective. . As 
shown in Table 2, the administration of spleen cells 
one day (22 hr.) before the antigen injection did not 
protect antibody production against cortisone. 

In two experiments it has been shown that dis- 
integration of spleen calls (grinding in a homogenizer 
at bigh speed) destrcys their protective effect on 
antibody formation. Subcutaneous sdmmnistration 
of intact cells gave ro demonstrable enhancement 
of antibody response in animals treated with hormone. 


Table 2.  EFFEOT ON ANTIBODY RESPONSE 'IN CORTISONE-TREATHD 
RATS OF A SINGLE INTRAPERITONEAL INJECTION OF HOMOLOGOUS 


SPLEEN CELLS ON THB DAY BEFORE (DAY — 1) OR THE Day OY (Day 0) ^ 


ANTIGEN INJECTION, OR (2) HOMOLOGOUS THYMUS CELLS ON Dav 0. 
Immunization and antibody determination as in Table 1, with the 
exception that hemolrsins were measured on day + 7. 


Hemolysin titre 











Grow, Treatment Differénce 
p + e (diff.)* 
I | None 1-50 + 
0-41 
II | Cortisone +spleen —0 04 4 
i cells day — 1. 031 
I | Cortisone+spleen 3044 
cells day 0 0 45 
IV | Cortisone + c £ 


e cells 


day 
V | Cortisone = 
controls 








* Difference between the group mean and the mean of the control 
group (V). 
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The present results suggest that the spleen and 
thymus cells contain or, more probably, produce a 
factor, or have a cellular function, essential for some 
initial, cortisone-sensitive phase of the antibody 
production process. ' 

' KAARE BERGLUND 
ASTRID FaGRANUS 
State Bacteriological Laboratory, 
Rheumatological Department, 
Med. Clin., 
Karolinska Sjukhuset, 
Stockholm. 


1 Berglund, K., and Fagraeus, A., Proc. VIth Int. t. Congr. Microbiol., 
Rome, 1953, 2, sect. VI-VII, '231. Berglund, K. (1n the press). 

? Taliaferro, W. H., cu Taltaferto; L. G., J. Immunol$, 66, 181 (1951), 
Taliaferro, W. H., Taliaferro, L G, ‘and Janssen, E. F., J. Infect. 
Dis., 91, 05 (doo). 

3 Jacobson, L. O., Cancer Research, 12, 815 aes 
Robson, M. T, Witch, elson, W., a 

J. Immunol., 70, 379 (1953). 
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Inhibition of Influenza Virus Hæmagglu- 
tination by a Brain Lipid Fraction 


Tamre exists a rather ill-defined group of complex 
lipids that could be subsumed under the name of 
‘mucolipids’. These substances, while possessing 
constituents commonly considered characteristic of 
the cerebrosides, share some properties with the 
muooproteins. ‘Thus, they are soluble in water and 
include amino-sugars and a nitrogen-containing acid 
which gives rise to a violet colour with Bial’s reagent 
and .to a colour reaction with p-dimethylamino- 
benzaldehyde without previous treatment with 
alkali. We shall here refer to the substance yielding 
a direct Ehrlich reaction as ‘direct chromogen’, since 
we are nob in & position to decide whether we are 
dealing with sialic acid!, which was first isolated from 
submaxillary gland muein?, or with neuraminic acid? 
found in a group of lipids later designated as ganglio- 
sides!; nor indeed whether these two compounds 
differ. 

Lipids of this.type appear to have been encountered 
frequently in the older literature ; but two fractions 
have been investigated in some detail, namely, the 
gangliosides oceurring in nervous and other tissues':5, 
and strandin, a high-molecular lipid complex from 
brain*. The latter, to be exact, is stated to contain 
less than 1-5 per cent of neuraminic acid ; but there 
can, be little doubt that, as we shall show below, 
by a procedure similar to one of the methods used 
in the isolation of strandin (the ‘partition-dialysis 
method'*), a lipid fraction can be obtained that con- 
tains about 20 per cent of ‘direct chromogen’ 
(compare also Chatagnon and Chatagnon"). 

We have found that the lipid material isolated from 
the grey matter of ox brain by partition-dialysis, 
though having much in common with the ganglio- 
Sides, can be distinguished from the latter: it 
possesses, in contrast to the ganglioside preparations 
tested, & strong inhibiting action on the agglutination 
of chicken erythrocytes by influenza virus. The 
isolation of the inhibiting lipid preparation was 
carried out at low temperature. Portions of freshly 
obtained grey matter were treated with 10 parts (v/w) 
of ehloroform-methanol (2:1, v/v) m a high-speed 
mincer for 2 min.; the filtrate was subjected to 
dialysis in large ‘Cellophane’ bags against frequent 
changes of a 30-fold volume of distilled water for 
three days; the aqueous portion of the dialysis 
residue was reduced to about 0-7 per cent of its 
initial volume by rapid evaporation in vacuo at 30° ; 
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the concentrated solution was, after repeated dialysis 
as before, clarified by centrifugation (2,100 g, 30 min.) 
and freed of water by evaporation in the frozen state 
in & vacuum. 

A typical preparation (prep. IL-1) accounted for 
about 0-3 per cent of the starting material and had 
nitrogen 3-9 per cent, phosphorus 0-7 per cent and 
a low iodine value (about 17). It contained 23 per 
cent hexose, identified as galactose, 4:5 per cent 
amino-sugar, identified as chondrosamine, and 20 per 
cent ‘direct chromogen’. ‘Fhe absorption spectra 
resulting from the reaction of the chromogen with 
p-dumethylaminobenzaldehyde, diphenylamine, and 
Bial’s reagent closely corresponded to those reported 
for sialic &cid*. The study of other components 1s 
not yet completed ; for example, a fatty-acid fraction 
and a number of amino-acids, of which several have 
been identified tentatively and which appear to 
constitute a polypeptide moiety yielding a weak 
biuret reaction and a single dinitrophenyl derivative. 

Influenza virus (type A, P.E8 strain), in the form of 
infective chorioallantoic fluid, was heated to 56° for 
30 min. for use as ‘indicator’ virus in tests for in- 
hibition of hemagglutination. Under the conditions 
of assay, five hemagglutinating units were regularly 
inhibited by & minimum of 10-20 ugm. of prepara- 
tion IL-l, and in concurrent assays by a minimum 
of 2-5 ugm. of urinary mucoprotein?, 

For use in enzymic experiments, concentrated 
influenze virus (PR8) was prepared by centrifugation 
of fully infective chorioallantoic fluid (25,000 g, 1 hr.). 
The hemagglutinating titre of the sedimented virus, 
taken up in & small volume of buffered salme (nine 
parts of 0-9 per cent sodium chloride, one part of 
0:01 M phosphate buffer, pH 7-2) was twenty to 
thirty times that of the original chorioallantoic fwd. 
The lipid preparation, after incubation with concen- 
trated active virus at 37° for 22 hr., lost completely 
its capacity to inhibit ‘mdicator’ virus hemagglutina- 
tion, and 24-5 per cent of the ‘direct chromogen’ 
was split off in a dialysable form. Lipid treated with 
concentrated active virus at 4° for 22 hr., however, 
lost virtually none of its inhibitory potency, and no 
dialysable split products were found. Incubation with 
the receptor-destroying enzyme of Vibrio cholerae (30°, 
24 hr.) also brought about complete inactivation and 
removed 39 per cent of the ‘direct chromogen’. The 
power to inhibit virus hemagglutination was also 
abolished by treatment with crystalline trypsin. 

The success of further purification of the lipid 
material depended upon the procedures employed. 
When the separation by ‘partition-dialysis’* was agains 
applied to the isolated preparation, 64 per cent of 
the starting material was recovered as a fraction of 
undiminished inhibitory activity, containing 21 per 
cent of ‘direct chromogen’, and soluble-in water, 
chloroform—methanol, moist benzene, and methanol. 
Procedures in which glacial acetic acid or pyridine 
were employed resulted in inactivation, though 
refluxing for 1 hr. in boiling chloroform—methanol or 
heating at 37° for 24 hr. in neutral aqueous solutior» 
did not affect the activity materially. 

Two ganghoside preparations were also examined 
and proved completely inactive as inhibitors oW 
hemagglutination ; they had been isolated, respect- 
ively, from the brain of a case of Tay-Sachs idiocy 
and from ox brain. The first-mentioned preparation 
also underwent ‘partition-dialysis’, as did the active 
lipid fraction IL-l discussed before; it contained 
32 per cent galactose, 5-4 per cent chondrosamine 
(as the hydrochloride), and 24 per cent of ‘direct 
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chromogen’. No amino-acids could be found in paper 


chromatograms of an acid hydrolysate. The receptor- 
destroying enzyme of V. cholerae-attacked this lipid 


to a slight degree, effecting the detachment of 7 per ` 


cent of the total chromogen. 

The presence of the ‘direct chromogen’ clearly- is 
not the only requisite for inhibiting activity’. One 
gains the impression that the lipids discussed here 
may belong to a series of substances of mcreasing 
complexity and molecular size, leading from the 
monomeric cerebrosides to the gangliosides and then 
to mucolipids in which the presence of a polypeptide 
moiety is necessary for the inhibitory activity to 
become noticeable. 

This work, some aspects of which will form the 
subject of a ‘detailed communication, has been sup- 
ported by the Life Insurance Medical Research Fund 
and the Office of the Surgeon General, Department of 
the Army, Washington, D.C. One of us (A. R.) held 
a predoctoral research fellowship of the United States 
Public Health Service. We are grateful to Dr. R. H. 
Barnes, of Sharp and Dohme, Inc., for the receptor: 
destroying enzyme. 
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ERWIN CHARGAXF 
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Columbia University, 
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Levels of Thyroid and Thyrotrophic 
Hormones in the Blood of Rats at Various 
Stages of the CEstrous Cycle 


A COMPARISON was made between the levels of 
thyroid and thyrotrophie hormones in the blood of 
female albino rats during the four stages of the 
cestrous cycle. The procedure used was that adopted 
by D’Angello and Gordon!, namely, ‘the stasis tad- 
pole method’. Serum was obtained from the blood 
of the rats, which were divided mto four groups of 
five or six each according to the vaginal smear 
reading. These groups were of pro-cestrous, cestrous, 
metostrous and dicestrous rats. 
divided into five groups, one of which was the un- 
treated control. The others were mjected with seven 
injections of 0:01 ml. of serum obtaméd from the 
four groups of rats on alternate days. Twenty-four 
hours after the last injection the tadpoles were killed 
with chloroform, fixed in susa and stored m 80 per 
cent alcohol. Their hindlimbs were then measured 
with a micrometer; this was used as @ criterion of 
thyroid hormone activity. The height of the epi- 
thelial cells of the thyroids of tadpoles was used as 
an indication of the level of thyrotrophic hormone m 


the blood of the different groups of rats. The results. 


are shown in Table 1. 


The tadpoles were ' 
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Table 1. THYROID AND THYROTROPHIO HORMONE-LEVELS IN THE 
BLOOD or RATS AT THE STAGES OF THE (ESTROUS CYOLE 








Mean increase of Mean increase of 








Phase of No. of hindlimb above | height of epithelial | | 
cycle tadpoles | control (mm.) cells above control 
Pro-csirus 17 1-02 +0 12* 060 +0 14* 
Gstrus 13 1-58f +011 1 887 +016 
Metoestrus 15 107 +0 08 064 +007 
Dicestrus 22 0-84 +006 066 +007 





* Standard error. t Significantly higher than other groups. 

It appears clearly that thyroid activity increases 
during the cestrus p3ase when compared with the 
other threg stages of the cycle. The rate of meta- 
morphosis of the tacpoles injected with the serum 
obtained from this group of rats was the greatest. 
The increase of hindlimb above the control was 
1-58 + 0-11 mm. The rate -of metamorphosis was 
at its lowest in the tedpoles injected with the serum 
obtained from dicstrous rats. 

The level of thyrctrophie hormone in the blood 


^of these animals parallels closely the state of the 


thyroid.  Thyrotrophie hormone was found to be 
produced at its highest level during cestrus. These 
findings agree with previous observations which 
indicated that the-uptake of iodine-131 by rat thyroids 
is at its highest during oestrus?, and that the level 
of thyrotrophie hormone in the rabbit is higher 


. during cestrus tban during .pseudopregnanocy?. 


. Fouap A. SOLIMAN 
Hermy M. Bapaw . 
PNN, of Physiology, 
Faculty of Veterinary Medicine, 
Cairo Universiby, 
Giza. Sept. :2 
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Amino-Acid Metabolism of Nicotiana Leaves 
after Removal from Plant 


VIcKERY et al.! have shown that after removal from 
the plant, Nicotiana leaves show a marked increase 
in the total soluble nitrogen (ammonia, amide and 
amino-nitrogen) whereas the insoluble protein nitro- 
gen decreases. An attempt has been made in the 
present work to study, in detail, the amino-acid 
metabolism in such leaves using the technique of 
horizontal migration paper chromatography’. 

The free amino-acids originally present in the 
leaves, at 0 hr., show interesting variations after . 
plucking. Though the content of tyrosine (Ry 0-66) 
does not show any notable increase, alanine (Rp 0-59) 
and glutamic acid (Rp 0-52) increase up to 120 hr. 
m the dark, after which they show a marked decrease. 
In light alternated with twelve hours of darkness, 
alanine and glutamic acid go on increasing until 
144 hr., after which shey show a slight decrease at 
168 hr. Proline (Rp 0-63) shows interesting variations 
under conditions of both light and dark. Proline 
starts disappearing from the detached leaves when 
the latter are kept in the dark and becomes untrace- 
able at 144 hr. ; but in light alternated with darkness, 
it persists even up to 168 hr. without decreasing. 

The content of aspartic acid (Ry 0-47) shows. 
marked variations with time after removal from 
plant. It increases considerably during the first 
72 hr. in the dark, acter which it starts decreasing, 
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reaching its minimum at 192 hr. It is important to 
note that in hght (alternated with 12 hr. of darkness) 
the content of aspartic acid continues to increase, even 
up to 168 hr. The content of histidine-lysine (Rp 0-36) 
in the plucked leaf mereases progressively in light 
and continuous dark even up to 168 hr. In the 
later stages, due to excessive formation of asparagine, 
the histidine-lysine band becomes superimposed by 
the thick asparagine band to form an asparagine— 
histidine-lysine complex. Asparagine (Rp 0-37) 
makes its appearance in the free state at 48 hr. after 
pining and continues to accumulate up to at least 
192 

Apart from the changes in the various free amino- 
acids origmally present in the leaves, other amino- 
acids also appear. Phenylalanine (Ep 0-83), and 
valine and methionine (Rp 0-76), which cannot be 
traced at 0 hr., make their appearance only 48 hr. 
after plucking and in the dark. They increase up to 
120 hr., when they show the maximum depth of 
the bands. At 144 hr. and onwards valme—methionine 
is absent, but phenylalanine persists up to 192 hr. 
In light alternated with twelve hours of darkness, at 
48 hr. after plucking, only valine and methionine 
appear, while phenylalanme appears only at 72 hr. 
Their content then increases up to 144 hr. in light, 
after which they are slightly reduced. It is to be 
noted that valine-methionine is not altogether lost 
even up to 168 hr. after plucking the leaves and in 
the light. 

Multiple development of the chromatograms has 
shown that in light (alternated with 12 hr. of dark- 

- ness), a new band, of Rp 0-51 lower than aspartic 
acid and higher than asparagine, is formed just after 
48 hr. after plucking and goes on increasing up to 
168 hr. This band is absent in the leaves kept in 
the dark. . Multiple development of the chromatogram 
separates the lower bands, but it results in the 
formation of a phenylalanine-valine-methionine com- 
plex at the top as a thick broad band. 

‘The possibility exists that the new range of free 
amino-acids are formed as a result of hydrolysis of 
insoluble leaf protein. The decrease with time in 
the amount of free amino-acids in leaves after re- 
moval from the plant suggests these are probably 
being used up in respiration. The persistence of 
proline in the light and the appearance of the new 
band suggest that some light-reacting systems are 
also involved in the metabolism of plucked Nicotiana 
leaves. 

We thank Sri K. S. Bilgrami, Govindjee and T. 
Rajarao for their help during this investigation. 

Sari RANJAN 
M. M. LALORAYA 
Department of Botany, 
University of Allahabad, Allahabad. 
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Nuclear and Cytoplasmic Volumes in the 
Hepatic Cells of the Foetal Sheep 


Iw an investigation of the development of the 
individual hepatic cell in the foetal sheep, a new 
method was used to measure the volume of the 
nucleus and cytoplasm at different stages of 
development. 

Material was fixed in Rossman’s fluid (9 parts of 
a saturated alcoholic solution of picric acid to 1 part 
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of 10 per cent neutral formalin), embedded in paraffin, 
sectioned at 5u, and stained with hematoxylin and 
eosin. . Measurements of the apparent length and 
breadth of twenty nuclei were made on each section. 
Nuclei were chosen at random, but measurements 
were made only on those the greatest diameters of 
which lay within the section as seen by focusing up 
and down. From these measurements the nuclear 
volume was calculated, making the assumption that 
the nucleus was in the form of a prolate spheroid with 
greatest diameter in the plane of the section and not 
at nght angles to it. This method may involve a 
slight under-estimate of the nuclear volume in rare 
cases (m fact the greatest diameter usually lies in the 
plane of the section at mght angles to the direction 
of ‘section compression’), but 1t 1s unlikely to affect 
significantly the averages for each section. The mean 
nucleo-cytoplasmic ratio was then measured by 
the method of Chalkley?. Four series of observations 
each containing twenty-five ‘hits’ on nuclei were made 
for each liver, the average of the four values of the 
ratio so obtained was taken and the standard error 
of the mean used as an index of the error of the estim- 
ate. From the values of nuclear volume and nucleo- 
cytoplasmic ratio thus obtamed, the cytoplasmic 
volume and the total cell volume were calculated. 

The results of the measurements so far made are 
shown in Table 1. Although they provide no statistic- 
ally significant evidence of change in the nuclear, 
cytoplasmic or total cell volumes between the 29-mm. 
stage and term, there is a suggestion that the nuclear 
volume may diminish shghtly and the cytoplasmic 
volume increase; and this is supported by the fact 
that there is a statistically significant increase in the 
nucleo-cytoplasmic ratio over the same period. The 
positive regression coefficient is significantly different 
-from zero (0-05 > P > 0.025). The results for the 
22-mm. and 26-mm. fcetuses further suggest that 
prior to the 29-mm. stage the cytoplasmic volume 
and thus the nucleo-cytoplasmic ratio are increasing 
rapidly. 

This apparent turning point at the 29-mm. stage 
may be correlated with the fact that histochemical 
investigation shows that glycogen first appears in the 
sheep foetal liver at that time. As demonstrated in 
the chick?, the appearance of glycogen coincides with 
“the loss of enzymatic activity necessary for the 
respiratory catabolism of glucose” and thus marks 
an important step m the development of the hepatic 
cell. It may well therefore be associated with a 


Table 1 
















Mean 








head- Mean cyto- Mean 
Serial| rump nuclear} plasmic nucleo- 
No. length | volume volume cytoplasmic 
(mm.) (cu.#) (cu.u) ratio 
22 127+9 368 +36 ‘9140 20 
26 185+6 514439 +0 23 
- 29 15049 652 445 +017 
38 1718 756 3.08 +0 35 


13046 




















11243 675 +48 


The index of variation used 1s the standard error of the mean. 
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retardation in the rate of growth of the hepatic cell 
cytoplasm. 
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Synthesis of Long-Chain Fats by Bacteria 
isolated from Human Feces 
Wer"have recently isolated an organism from the 
stool of an adult human subject that is capable of 
synthesizing significant quantities of fatty material, 


which become visible on the surface, from & fatefree P. 


medium. The fat is neutral in character, liberating 
fatty acids on hydrolysis, and can be removed from 


‘the surface by dissolving it in ether. It is colourless ,”' 


and melts below body temperature. Some of its 
properties are shown in Table 1. Relatively little 
fat is present in the medium and organisms, and has 
not so far been investigated. 


Table 1 e 
Buponioation value 190 Reichert value 42-1 
d equivalent 294 Free fatty acids (as oleic) 0 27 per cent 
iiie value 495 Phospholipid (as lecithin) 0:7 percent 


The fat was prepared by inoculating a fat-free 
glucose peptone medium and allowing thé fat to 
accumulate on the surface. The organisms were 
Gram-positive, and were observed in short chains and 
pairs. The organisms do not retain sudan black, 
but the fat produced in the medium stains readily 
with{50 per cent sudan black or sudan IV. (The 
organisms appear to resemble Streptococcus faecalis.) 
The growth of bacteria and the synthesis of fat are 
stimulated by the presence of folic acid, as shown in 
Fig. 1. 

These organisms were obtamed from a patient with 
steatorrhea under treatment with folic acid, and 
from the amounts obtained under these in vitro 
conditions, namely, 200 mgm. in four days in 10 ml.» 
of medium, it would appear that fat synthesis of this 
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Fig. 1. 10 ml. glucose/peptone In each tube, (a) With folic acid ; 
(b) without folic acid 
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type might make a significant contribution to fecal 
fat. This possibility ic being studied in other patients, 
and at the same time the properties of the fat and 
the factors affecting che quantity of fat formed are 
being more fully invsstigated. 


m H. G. Sammons 
D. J. VAUGHAN 
A. O. FRAZER 
Department of Pharmacology, 
University of Birmingham, 
and 
Metabolic Unit, 
Little Bromwich General Hospital, 
^ - ~ Birmingham 9. 
pP 78 Aug. 23. 


Amino-Acid Patterns of Urine and Blood 
Plasma in a Cystinuric Labrador Dog 


Ir was shown by Lassaigne more than 130 years. 


ago that cystine caleali may occur in the urmary 
tract of dogs. Canine eystinuria has since been recog- 
nized widely: Thus, more recently, 3 per cent of 
urinary calculi removed surgically from dogs in 
Holland and in Denmerk! were composed of cystine, 
and 18 per cent in England*, where White found 
them to be the commonest type (55 per cent of, cases) 
causing urethral impaction. Canine cystinuria, with 
or without calculus formation, is said to be common 
also in France. Cystine calculi have been recorded 
from many breeds of dogs**, but not hitherto from 
the Labrador. Furthermore, no study of the amino- 
acid patterns of the urine and plasma has previously 
been deseribed; and hence it was not known if 
canine cystinuria is etiologically analogous with 
human cystinuria... If it were so, the usefulness of 
the cystinuric dog as a model for investigation of 
the human condition would be enhanced, 

The, subject of this communication is a male 
Labrador which first developed acute urinary reten- 
tion in June 1951 when seven years old. Numerous 
small vesical calculi, and some impacted in the urethra 
near the penile bone, were removed surgically. A 
similar attack followed in November 1952, and also 
required urgent surgery. The animal was then 
placed on a reduced protein diet, and daily -pot- 
assium citrate to alkalinize the urine; but, in spite 
of this, another crisis requiring surgical intervention 
occurred m October 1354, 

Dent and Rose’, in a study of fifteen cases of human 


0 
4 


eystinuria by means of two-dimensional paper. 


chromatography, founc that excessive urinary excre- 
tion of lysine invariably accompanied cystine, and 
that abnormal excretions of arginine and ornithine 
varied. The opportunity was therefore taken, after 
the second attack in th-s dog, of determining whether 


or not the amino-acid patterns in the urine and the . 


plasma differed fram those in human cystinuria. 

One specimen of urine was obtained from the dog 
in November 1954, and a second specimen five weeks 
later. A sample of plasma was obtained with the 
second specimen of urine. Both specimens of urine 
gave strongly positive reactions for cystine with the 
sodium cyanide/nitroprusside test, and the typical 
cystine crystals were Cbserved in the deposits after 
centrifuging. 

The plasma was deproteinized, and the resultant 
liquid and the two specimens of urine desalted, 
oxidized and chromatographed by methóds outlined 
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by Dents. 
plasma, and amounts of desalted urine corresponding 
to 250 ugm. of total nitrogen (Kjeldahl), were spotted 
on to 60-cm. squares of Whatman No. 4 paper, 
and were run in phenol saturated with water, 
followed by collidme-lutidine. The final positions of ' 


‘the amino-acids were revealed by spraying with ‘a 


solution of 0-1 per cent ninhydrin in butanol, ‘and 
examining after 24 hr. at room temperature. 
Unidimensional chromatograms on Whatman No. 1 
paper were run in butanol/acetic acid/water (4 : 1: 5) 
using amounts of urme equivalent to 250 and 500 ugm. 
` of nitrogen. No ornithine was detected after trest- 


ment with vanillin followed by alcoholic potash and - 
heating. Histidine was detected in both specimens. 


of urine by repeating the unidimensional runs in 
collidine-lutidine, and spraymg with Pauly reagent. 

In the first specimen of urine, cystine and lysine 
predominate, superimposed on a pattern consisting 
of glycine and taurine with traces of alanine, glüt- 
amme, serine, glutamic acid and methyl histidine. 
Traces of leucine and/or isoleucine and aspartic acid 
were obtained in the first specimen only, whereas 
threonine (confirmed by runnmg with an authentic 
specimen) and f-alanine and/or citrullme were de- 
tected in both specimens of urme. Arginine was not 
detected in abnormal quantities. 

In contrast to the affected dog, chuc sioe apEy 
of a catheter specimen of urine obtained as a control 
from a healthy Labrador bitch nine months old 
revealed only a trace of cystine and no lysine. The 
amino-acid pattern consisted of glycine and taurine, 
with traces of alanine, glutamine, serine, methyl 
histidine and glutamic acid. The nitroprusside test 
for cystine was negative, and no cystine crystals were 
detected in the deposit after centrifuging the urine. 

The ammo-acid pattern of the plasma from the 
affected dog shows a small spot due to cystine (in 
contrast with the large spot found in the urine), sup- 
porting the view that we are dealing here, as in the 
human form of the disease, with a defect of tubular 
reabsorption of cystine from the glomerular ultra- 
filtrate. A similar mechanism would also account 
for the preserice of lysine and threonine in the urine, 
since neither of these amino-acids was ‘detected in 
the urine of the control animal. ' 


The amino-acid pattern of the urine from this 


cystinuric dog is therefore, apart from threonine, 
identical with that found m cases of human cystinuria, 
. while the finding of a low plasma- cystine points to a 
similar etiology. 

Our thanks are due to Dr. Leon Duckett, who 
‘performed the surgery. One of us (C. W.-C.) wishes 
to thank the Nuffield Foundation for a grant. : 
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E ' Föřmation of Calcium Superoxide 


^T dorinexion with an investigation on the formatior 
. and structure of certain alkaline-earth peroxides anc 
 Buperoxides, the dehydration of the compounc 
Ca0,.8H,0 has been studied. It has been provec 
that drying this hydrate with phosphorus pentoxide 
^ at room temperature will not yield pure CaO,, bu 
& substance with the following approximate com 
* position: Catt (0,27) o-87 (Os )o- o5 (027),.11 (H350) 0-10 
- The presence of superoxide ion (0,7) has beer 
established by means of both chemical methods anc 
“by measuring the magnetic susceptibility. 

. The composition of this substance indicates the 
the dehydration is associated with a disproportiona 
tion of the following kind: 

O7 = (1 — y) O7 + $y O,7 + Fy O?7 
where y represents the degreé to which the peroxid 
ions (0,77) have been disproportionated. 

Since the substance is hydrous, it is probable tha 
the oxide ion exists as a hydroxide ion. Warmin; 
the dehydration product leads to an increase in thi 

y-valug, which, in the temperature interval 100- 
250° C., approaches 0-5. Heating to higher tempera 
tures will cause decomposition. 

X-ray photographs of the preparations have beer 
taken using the Guinier method. In all cases thi 
photographs exhibit only one phase with tetragona 
symmetry. The a-axis is constant, but the c-axii 


„increases slightly with increasing y. The followin; 


values have been obtained: a = 5-03 A. ; c = B-95- 


' 5-97 A. 


Intensity calculations and density determination: 
indicate that the phase concerned has a variabk 
composition. It can be described as & ‘compoun 
CaO, with a CaC,-structure where some of th 
O,:--ions (peroxide 1ons) in statistical distributio 
are substituted by O,~-ions (superoxide ions) 
O?—ions, and OH--ions. Some of the Ca*t-ions an 
also substituted by O'*--ions. 

The results obtained thus indicate that the com 
position of the phase can be described by the formula 


6(1—y)CaO, -2yC8(0,),-2yCaO -2yCa (OH), 


where y ranges from ~ 0-1 to 0:5. 

This formula seems to be valid in all cases, wher 
any warming has taken place of the product de 
hydrated at room temperature. Preparation: 
_ obtained by dehydration at room temperature onl; 
` aro more hydrous than those which correspond t 
the general formula mentioned above. - 

If, on the other hand, ,the dehydration o 
Ca&O,.8H,0 is carried out diroctly at a temperatur 
greater than 40° C., a phase is obtained the structur 
,of which seems to be a superlattice of the tetragona 
"phase mentioned above. 

These investigations, which also include correspond 
ing compounds with other cations as well as peroxide 
hydrates, will be described in detail in a fortheomin, 
publication. 
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"Homogeneous and Heterpgengotis 
_ Graphitization of Carbon 







ti is well known that, on heating to temperatures 


“between 1,700° and 3,000° C., some carbons show a 
continuous. and homogeneous development of the 
'three-dimensional structure of graphite, whereas in 
ers the structure does not develop beyond the 
stage of small regions of 'turbostratie' order. It, 
has been. shown? that graphitization is impeded when 
ther ng cross-linking between the small ordered 
ich are formed inall carbons at low tem- 
ind also when. there is random orientation 
ighbouring ordered regions. Of these 
; the latter is the more fundamental. At 
sufficiently high temperatures, cross-linking is always 
destroyed? ; „but, where random orientation exists, 
no homogeneous graphitization occurs. 

i most non-graphitizing carbons, however, a small 
tity of highly graphitic carbon is formed, as a 
ate phase, at some temperature above 2,000° C. 
























“When a carbon in which the ordered 
: strongly cross-linked in three dimensions 
ted to high temperatures, great internal stresses 
he System of cross-linking imposes a low 
whereas the expansion 
he ie Sr regions must be at least às 


the process onting until tho internal stresses s 
been relieved to such an extent that no further 
breakdown of the cross-linking occurs. 

"Thus, we see that, although cross-linking prevents 
the homogeneous development of a graphitic structure, 
it promotes the heterogeneous formation of a small 
quantity of highly graphitic carbon in non- graphisme 
carbons. . 

Tho. above observations provide a possible 
planation of some results obtained in an investigation 
of the influence of the oxidation of & coal on the 
graphitization of a coke prepared from it. " 

“A coking coal which normally yielded graphitizing 
carbons was oxidized in air at 110° for periods up 
to twenty days. Samples withdrawn after different 
periods of oxidation were then heated at 2,70! 
It was found that short periods of oxidation of 
the toal (up. to about five days) decreased «the 
graphitization of the carbon. After longer periods, 
however, the graphitization again increased, but it 
now occurred heterogeneously instead of homo- 
geneously ; the X-ray diffraction patterns of the 
carbons showed clearly the presence of a mixture of ' 
highly graphitized and non-graphitized material 
(ef p 2) rather than a single, partially graphitized 
















' results suggest that mild oxidation of a 
20a) leads to cross-linking which inhibits crystallite 
growth in the carbon, whereas in carbon formed from 
strongly oxidized coals the system of cross-linking 
iB. so Strong that heterogeneous graphitization “is 
promoted. 

This interpretation was confirmed by @ similar 
series of measurements made on a non-graphitizing 
soal oxidized. in air at 110? C. for periods up to sixty 
days, and afterwards heated to 2,700* C. Both the 

oal and the coal oxidized for four days yielded 
sarbons which showed neither homogeneous nor 
graphitization. A trace of hetero- 
d graphitic carbon was first observed 









| Phenomenon has been interpreted in the follow- 


f graphite, This resulte i in bue break- © 


2989 








in the sample oxidized for Bodl days, Longer 
_periods. of ‘oxidation -esulted. in the heterogeneous 
ion of.larger quantities of graphitic carbon, 
“the proportion reachirg 9 per cent after sixty days 
of oxidation. Thus in this case, again, the strengthen- 
ing of cross-linking brought about by oxidation 
increased the heterogeneous formation of graphitic : 
carbon. 





It therefore appears that graphitization can occur. ° 


“by two quite distinct processes, Homogeneous: 
graphitizatign occurs in carbons in which neighbour: 
ing ofdered regions lie in near-parallel orientation, 
and in,which cross-linking is weak?. Heterogeneous’ 
graphitization results when cross-linking is so strong 


that, when it starts to breaksdown at high temperas- = 


"tures, localized forced crystallization under pressure . 
occurs. 1 

Since heterogeneous graphitization involves the 
breakdown. of cross-linking, it sets in at a higher 
temperature than hor: ogeneous graphitization. The 
graphitic product, however, is more highly graphitized 
, than a product of i homogeneous graphitization at the 
' same temperature, sZmice it is crystallized under 
pressure. 

The experiment described above were bapa out 
during “1950 at the Laboratoire Central des Services 
Chimiques de £i I2 quai Henri IV, Paris. I am 
indebtéd to M. J. Mérir g for many helpful discussions, 
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! Biscoe, J., and Warren, B. E., J. App. Phys., 18, 364 (1942). 


* Franklin, R. E. . Hoy Soc., A, 209, 196 (1951). 
* Franklin, R.E Cryst. 4, 253 (1961). 














Diffusion of Interlayer Water in 
, Vermiculite 





A GONVENIENT optical method for studying the 
-giffusion of water molecules in vermiculite is out- 
Tinéd «below. The effect has similarities to that 
employed by Tiselius! in his studies of diffusion in 
the zeolites ; but, in this instance, it can be observed 
in reflected or transmitted light and is not a bire- 
fririgence effect. Althcugh magnesium vermiculite is 
referred to particularly, vermiculites saturated with 
cations othér than magnesium behave in a similar 


“(although not identical) manner. 


# 


When ‘a flake of magnesium vermiculite, which has 
been partially dehydrated to the phase containing 
single sheets of interlay er water molecules (do, = 
11-59 A.), is allowed to become rehydrated, a dark 
line is observed to enter the flake at the edges and 
gradually converge on the centre. Inspection under 
the microscope reveals shat the first moving boundary, 
is followed by a second which is much fainter and 
travels at a slower rase (Fig. 1). These boundari 
represent wave-fronts of water molecules diffusing 
‘The first and stronger of the two is 
eaused by à phase change corresponding to an ex- 
pansion of the lattice in the c-direction from 11:59 A. 
to 13-82 A., and the second by a smaller lattice ex- 
pansion from 13-82 A. to 14:36 A.*. The reverse 
process, namely, dehycration, is rather more difficult 
to observe. 




































ae: Division of Industrial Chemistry, 
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Fig. 1. Photographs taken at intervals during the diffusion of water 
has into : partially YAN magnesium vermiculite 
crys 


It is evident from Fig. 1 that the rate of diffusion 
in the plane of the layers for each phase-change is 
equal in all directions. Perpendicular to this plane 
the diffusion is effectively nil. Rate measurements 
indicate that the distance travelled is proportional 
to the square root of the time taken, in agreement 
with the requirements of the theory of diffusion. With 
a flake 2 mm. square, rehydration takes several 
minutes at 20* C. and 50 per cent relative humidity. 
'The appearance of the erystal in section at an inter- 
mediate stage of the hydration process is shown 
diagrammatically in Fig. 2. Considerable distortion 
of the silicate layers must oceur at the phase bound- 
aries, especially where mutual displacements of the 
‘silicate layers are involved as in the 13:82 A.—14-36 A. 
transition. The elasticity of the silicate layers is 
evinced by the fact that the process may be repeated 
a number of times without appreciable diminution 
in the sharpness of the boundaries. 





. 2, Sectional diagram of a magnesium vermiculite crystal at 
aM iani leia stage of rehydration (approximately to scale) 


Under suitable conditions, the formation of organic 
a complexes can also be followed by this method. 
^ di G. F. WALKER | 


Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne. 

Sept. 28. 


1 Tiselius, A., J. Phys. Chem., 40, 223 (1930). 
? Walker, G, F., Proc, Fourth Nat. Clay Min. Conf., Penn. State Univ, 
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Electroluminescence in Disordered Zinc 
ei ~~ Sulphide 


In recent times.a detailed study has been made 
of the structure of zinc sulphide crystals, and of 
the solid-state properties, particularly electro- 
luminescence’, of this compound. Of the many 
factors which may influence the electrical and optical: 
properties of zine sulphide, little attention has so far 
been paid to the effect of the modifications which 
can occur in the crystal structure. In addition to the 
well-known cubic (sphalerite) and hexagonal (wurtzite). 
forms, single erystals of zine sulphide can also be 
obtained with & one-dimensional stacking disorder'ef 
the hexagonal (0001) planes’. This disorder may 
exhibit à periodie arrangement resulting in the 
formation of polytypes'. Although no experimental 
work seems to have been published linking electro- 
luminescence with disorder, Schneer* has, from 
theoretical considerations, suggested that there may 
be some connexion; in addition, the electro- 
luminescent properties of some zinc sulphide 
phosphors have been tentatively ascribed to a partial 
transformation from hexagonal to cubic’. 

Experiments in these laboratories have led us 
believe that electroluminescence both ‘in 
crystals and in powders may be associated, in 
circumstances, with the phenomenon of one-dimen- 
sional disorder. Needle-shaped crystals of zine 
sulphide, prepared by a sublimation technique and 
activated by thermal diffusion of copper from the 
crystal surface, were seen to exhibit parallel streake 
of blue electroluminescence in a manner very similar 
to that described by Diemer*, Examination under 
the polarizing microscope, between crossed nicols, 
revealed bands of interference colours ; from an X-ray 
examination these bands were found to be per- 
pendicular to the c-axis of the crystal, and to originate 
from random one-dimensional stacking disorders. 
'The electroluminescent streaks were observed to be 
strictly parallel to these colour bands ; this is clearly 
demonstrated in the accompanying photographs. 
In,Fig. la a crystal between crossed nicols is shown, 
the interference colours appearing, of course, as 
different shades of grey ; Fig. 1b is the light pattern 

duced in the region between the electrodes 
an alternating field of 10 ke./s. The streaks of light 
are clearly parallel to the coloured bands, although 
not all the bands have an associated electro- 
luminescent streak. Observations of the blue electro- 
luminescent streaks and colour bands, simultaneously, 
give à precise confirmation of this parallelism, but 
in à monochrome photograph they would be in- 
distinguishable. The pattern remains unc 

rdless of the alteration of the field direction 


when the field is in the same direction as th 


T6 
produced by change of electrode positions ; the over- 
all brightness, however, does alter and is a m 


- and bands. 


A second batch of crystals, subjected to an identical 
activation treatment, had a higher apparent bright. 
ness, and optical and X-ray examination suggest a 
more extensive disorder. These crystals displayed 
many more light sources, both in the form of streaks 
and points, than were apparent in the needle-type 
crystals described above. The streaks of electro- 
luminescence were again in alignment with the colous 
bands. 

In the case of powders, it was found that, in a 
particular series of zine sulphide — copper electro. 
luminophors, maximum brightness was associated 


P — 
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(a) (b) 


Fig. 1. Electrotuminescent erystal of zine sulphide activated with 
copper. (a) s h^] crossed nicols ; (b) electroluminescence under 


0 kc./s. Magnification, x 60 


with a high degree of stacking disorder, as revealed 

i ness in certain X-ray powder reflexions, 
and by single-crystal photographs of the constituent 
erystallites. 

These observations may be explained by a non- 
uniform distribution of emitting centres or by a 
non-uniform electric field. In either case, the non- 
uniformity could be due to disordered regions, poss- 
ibly because activator atoms diffuse readily along 
disorder boundaries. In this connexion it may be 
noted that some of the crystals which displayed blue 
electroluminescent streaks also luminesce under 
ultra-violet excitation. The ultra-violet luminescence 
is apparently distributed evenly throughout the body 
of the erystal, so that the centres involved are 
uniformly distributed. This perhaps supports the 
second possibility, although it is not certain that the 
luminescence originates at the same centres in the 
two cases. 

Although disorder may not be a necessary condition 
for electroluminescence, particularly as both cubic 
and hexagonal electroluminescent zine sulphide 
phosphors have been reported?, these results suggest 
that a suitable environment of copper activator, such 
as is provided by boundaries between ordered regions 
of zine sulphide, can provide conditions particularly 
favourable for electroluminescence. 

It is perhaps significant that silicon carbide also 
possesses the dual properties of electroluminescence* 
and one-dimensional disorder. 

The work is being continued and further results 
should help to assess the influence of crystal structure 


o solid-state properties of zinc sulphide. 
^ M. A. SHORT 


E. G. STEWARD 
T. B. TOMLINSON 
Research Laboratories, 
The General Electric Co., Ltd., 
Wembley. 
Sept. 15. 


t Strock, L. W., and Brophy, V. A., Amer. Mineral., 40, 94 (1955). 
. ap x H., and Waymouth, J. F., Brit. J. App. Phys., 4, 8.93 


* Jagodzinski. H., Acta Cryst., 2, 201, 208, 208 (1949). 

* Schneer, ©, J., Acta Cryst., 8, 279 (1955). 

* Hunt, B. E., and MeKeag, A. H., Brit. Pat. App. No. 19242/53. 
* Diemer, G., Philips Res. Rep., 10, 104 (1955). 
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Empirical Relationship between the 
Excitation Energy of the F-band and 
Physical Constants for Alkali Halides 


THE excitation energy for a ls — 2p transition in 
an electron associated with a hydrogen-type impurity 
embedded in a dielectric medium with high-frequency 
constant K, is 


3 e* 


3 K,R 
where R is the Bohr radius, 0-529 A. 
If R is taken as the radius of cation instead of the 
Bohr radius, then it :s found empirically that the 
ratio of the*excitation energy of the F-band to the 


(1) 


expression (1) is close to unity for a large number 


of alkali halides containing F-centres. 
The values of this ratio for various alkali halides 
are given in Table 1. 


Table 1 
Salt LiF LiCl NaF NaCl NaBr Nal 
Ratio 1:0 i0 112 1:06 1:06 1:08 
Salt KF KCI EBr KI RbCl  RbBr CsCl 
Ratio 1-24 1-1€ 1-13 117 120 115 1:04 


The reason thas the CsCl ratio differs from the 
other twelve ratios might well be due to its different 
erystal structure. 

Values of R have been taken from Pauling, L., 
J. Amer. Chem. Soc., 49, 765 (1927), and those of 
K, from Hojendahl, K., K. Danske Vidensk. Selskab, 
16, No. 2 (1938). 

M. Levy 
Metallurgy Division, 
Atomic Energy Research Establishment, 
Harwell, Didcot, Berks. 
Sept. 15. 


Deformation Characteristics of Hafnium 


Because of its high nuclear cross-section, high 
melting point and goed resistance to corrosion and 
oxidation, hafnium is being considered for practical 
application in the nuclear engineering field. Appre- 
ciable quantities cf the material are being produced 
as a by-product of the production of pure zirconium. 

Using small samples sectioned longitudinally from 
the periphery of hafnium crystal bar, the deformation 
characteristics of the material were studied. Cracking 
appeared when the metal was cold rolled 25-30 per 
cent total reduction. In spite of such precautions 
as previous vacuam annealing and small passes— 
l per cent or less—30 per cent total deformation 
appeared to be the top limit which could be expected 
by cold rolling witnout intermediate annealing. 
Slightly elevated temoeratures, however, seemed to 
make the materiel mach more plastic. At 500? C., 
approximately 200° below the recrystallization tem- 
perature, the reduction by rolling was found to pro- 


ceed to almost any practical reduction without ~ 


'eracking. Compression deformation was found to be 
possible to 90 per cent total reduction at 300° C. 

Using a reflexion integrating pole-figure goniometer 
technique, the orentetion of the deformed material 
after severe etching was studied, and on the basis of 
preliminary determinations was found to be very 
similar to the pref»rred orientations previously 
reported for titarium?. 
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0001 pole figure 1011 pole figure 


Hafnium of 99-9 per cent purity after 78 per cent com- 
pression. Compression axis normal to plots 


Fig. 1. 

The compression texture was found to be [0001] 
rotated 15°-30° from the axis of compression. The 
basal plane rotation appeared to be predominantly 
around a 1010 rotational axis. A typical compression 
texture of a large-grain crystal bar material is shown 
in Fig. 1.. Each 0001 peak would appear to be due 
" to a single grain. 

The rolling texture is very similar with the 0001 
plane rotated 10°-25° around a 1010 rotational axis. 
Little or no directionality was apparent. In rolling 

. at 500° it was noted that the sample increased con- 

siderably in width as well as in the rolling direction, 

indieating that this deformation may be similar in 
effect to compression deformation. 

This type of texture could be accounted for by 

. 1122 and 1121 twinning and 1012 twinning where 
© the hexagonal axis is rotated from the compression 
. axis and also by {0001} <1120> and {1011} <1120> 

«slip. 

5 We thank Mr. Roger Sutton, of the Argonne 
“National Laboratory, and Dr. Earl Hayes, of the 
S. Bureau of Mines, for supplying the material 
sed in this investigation, and Dr. Robert Gibney 
or making available the X-ray diffraction facilities 
ef the Los Alamos Scientific Laboratory. 

D. S. EPPELSHEIMER 
















: D. 8. GOULD 
issouri. School of Mines and Metallurgy, 
i Rolla, Missouri. 
; Nov. 11. 
è ES Williams, D. N., and Eppelsheimer, D. S., Trans, Amer. Inst. Min. 
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A Simple Tonometer 


JAN apparatus has recently been developed in 
connéxion with the work of linguists which promises 
. ;mlso to be useful to investigators of speech in the 
deaf, Linguists who study tonal languages such as 
Chinese and many of the African languages have had 
1 the past to rely almost entirely on the subjective 
process of listening, in order to determine the all- 
| important pitch of each syllable. The oscillograph 
Uds nota <practical proposition for dealing with 
“thousands of words. ‘Teachers of the deaf are faced 
“with the fact that intelligibility depends not only 
on. correct: enunciation and rhythm, but also on the 
rise and fall of the voice. The latter accomplishment 
‘has proved too difficult save for the more gifted- 
‘pupils, as it has been undemonstrable. 
; The tonometer I deseribe would appear to provide 
assistance to both these classes. It consists of three 
units-—a microphone, an amplifier, and the tonometer 
itself. 










_ selective vibration of reeds. It consists. of three 


‘oscillators. The 
Jong and 3 in 


‘technique described below. 


The two principles governing the apparatus | 
are the sympathetic vibration of reeds, and the 













of free vibrati On it is fixed This 
is à metal comb with 66 slots to ine ihe reeds in 
position. On the rear side is a row of retaining screws 






to hold the back ends of the reeds. T 
triple suspension: each, reed passes between -th 
parallel metal bars running the length of the comb, 
over the first, under the second and over the third, 

and so on, the vibrating portion projecting through 
the teeth of the comb,. Between the suspension and: 
the holding screws is a metal bar through which pass: 
the tuning screws, one to each reed. By adjusting : 
these, the vibrating part of the reed is either.length-. 
ened or shortened. The reeds are spread over a range: 
of two octaves, which allows for the speech-range. 
of adult male spéakers of differing natural pitch.’ 
The tuning for treble voices would be similar but. 
higher. The tuning needs to be accurate, the distance 
between the reeds being 2 vibrations per sec. in the 
bass and 3-4 vibrations per sec. in the middle and 
high registers. This fine tuning necessitates a special. 






The oscillator is a simple balanced-armature. 
vibrator, the vibrator itself being coupled to the: 
soundboard, and the oscillator connected to the 
amplifier. 

The tuning was accomplished thus: gramophone- 
records were made giving the pitch of each semiton 
required, The first ‘reed (say C) was tuned from the. 
record by sympathetic vibration, the radiogram loud. 
speaker circuit being connected to the oscillator. "Then. 
C# in like manner. The three intermediate reeds: 
were tuned like this: when reed C was vibrating at 
maximum amplitude, the next reed above it was 
tuned to vibrate at half its amplitude, and the middle 
of the three reeds to about a quarter of its amplitude. 
The same was now done working backwards from C$. 
If the behaviour of the reeds was uniform, the semi- 
tone was divided with sufficient precision. And so 
on for all the reeds. 

A scale is fixed in front of the reeds giving the: 
name of each semitone, and there are movable 
pointers to assist in plotting the moving reeds during: 
speech. 

When a person speaks, only those reeds (and their 
immediate neighbours) vibrate, the frequency of, 
which is that of the sound produced by the speaker. 
Thus waves of movement are seen on the reed-bank. 
and it is quite easy to watch the rise and fall of the 
voice, It is also easy to train oneself to reproduce on 
the reed-bank a given rise and fall demonstrated» lay. 
another speaker. Es 

It. will be seen that here is an apparatus giving 
linguists an objective reading for speech intonation © 
it is also à means whereby teachers of the deaf. 
show by their own speech (for example, saying * 
morning’) how the voice should rise and fall, noting 
on the scale the appropriate intervals. Deaf pupils 
ean practice until they produce on the tonometer 
the same intervals. "They will thus be enabled to 
achieve that correct rise and fall of the voice which 
is essential to intelligible speech. 









A. M. JONES 


School of Oriental and African Studies. 
University of London, 
Malet Street, 
London, W.C.1. 
Nov. b. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, February 6 


ROYAL GrEoGRAPHICAL SocrETY (at 1 Kensington Gore, London, 
S.W.7), at 5 p.m.—Mr. W. W. Williams: ''An East Coast Survey". 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, London 
W.C.2), at 6.30 p.m.— Discussion on ‘What should be our National 
Fuel Policy ?” Opening Speaker: Mr. E. F. Schumacher. 


SOCIETY OF ENGINEERS (at the Geological Society, Burlington 
House, Plecadilly, London, W.1), at 5.30 p.m.—Capt. H. F. Jackson : 
Presidential Address. 


UNIVERSITY COLLEGE LONDON (in the Chemistry Theatre, Gower 
Street, London, W.C.1), at 5.30 p.m.—Prof, K. Alder (Cologne): 
Some Recent Aspects of Diene Synthesis”. * 


SOCIETY OF CHEMIOAL INDUSTRY, LONDON SEOTION (at the Chemical 
Society, Burlington House, Piccadilly, London, W.1), at 6.15 p.m.— 
Meeting on ‘Cost Accounting in the Chemical Industry". 


Tuesday, February 7 


INSTITUTION OF CHEMICAL ENGINEPRRS (at the Geological Society 

of London, Burlington House, Piccadilly, London. W.1), at 5.30 p.m. 

‘Mr, R. P. Fraser and Mr, P. Eisenklam ; ‘‘Liquid Atomization and 
the Drop Size of Sprays”. 


INSTITUTION OF CIVIL ENGINEERS (at Great George Street, West- 
minster, London, S. W.1), at 5.30 p.m.—Mr. A. R. Thomas: “Some 
ee Investigations in Connexion with the Wadi Tharthar Pro- 

ect, Iraq”. 


PHYSICAL Society, Acoustics GROUP (at the British Institute 
of Recorded Sound, 38 Russell Square, London, W.C.1), at 5.30 p.m.— 
Dr. W. H. George: ‘Determination of Tone-Colour”’.® 


—, BorgNTIFIO FILM Association (at^ the Science Museum, South 
Kensington, London, S.W.7), at 6.30 p.m.—Dr. J. C. G. Gilbert: 
"Physics and Underwater Research",* 


SOCIETY OF CHEMIOAL INDUSTRY, PLAfTICS AND POLYMER GROUP 
{at the Chemical Society, Burlington Hcuse, Picendilly, London, 
‘W.1), at 6.30 p m.—Prof. H. W. Melville: ‘tA Study of the Chemistry 
of Radical Reactions by Radioactive Tracer Techniques”. 


Wednesday, February 8 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO AND Ten! 
COMMUNICATION SECTION (at Savoy Place, London, W C.2), at 5.30 p.m. 
—Dr. E. M, Deloraine. “Pulse Techniques, with particular reference 
to Line and Radio Communication”. 


Soor&TY OF CHEMICAL INDUSTRY, MiCRCBICIOGY GROUP (at the 
Medical Society of London, 11 Chardos Street, Caverdish Square, 
Tondon: Vets at 6.15 p.m.—Mr. W. D. Burnet: “The Manufacture 

sky”. 


Thursday, February 9 


ROYAL Socrmty (at Burlington House, Plecadilly, London, W.1's 
at 4,30 p.m.—Dr. T. F. Macrae: “The Research Work of Gizao 
Laboratories Ltd.’’. 


SOCIETY OF INSTRUMENT TECHNOLOGY, CONTROL SECTICN (at 
Manson House, Portland Place, Lonuon, W.1), at 6 p m.— Annual 
General Meeting. Prof. A. Tustin: “The Scope for Feedback Control 
and Automatic Calculation in Industrial Mechanization", 


ROYAL 'AERONAUTICAL SOCIETY (at 4 Hamilton Place, London, 
W.1), at 7 p.m.—Mr. L. G Fanhurst: ‘Propellers for Military and 
Civil Aircraft". 


Thursday, February 9—Friday, February 10 


SOCIETY OF CHEMIOAL INDUSTRY, FOOD, AND OILR AND FATS GROUPS 
(at the Wellcome Research Institute, 188 Euston Road, London, 
N.W.1)—Joint Conference on “Recent Advances in the Knowledge 
nnd Uses of Phospholipids in Foods”. 


Friday, February 10 


ROYAL ASTRONOMICAL SOCIETY (at Burlington House, Piccadilly, 
London, W. 1). at 4.30 p.m.—Anniversary Meeting followed by Annual 
General Meeting 


BRITISH PSYCHOLOGICAL SOCIETY, SOCIAL PSYCHOLOGY SECTION 
(in the Electrica! Lecture Room, University College, Gower Street, 
London, W.C.1), at 7.30 p.m.— Mr. C. Slaughter: “Some Psycho- 
logical aaücatlons of an Anthropological Community Study in 

ngland'', 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m,—Prof. J. F. Baker. “The Steel Skeleton". 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

PRINCIPAL SCIENTIFIC OFFICER (with a second-class honours degree 
or equivalent in chemistry or chemical engineering, and a knowledge 
of physical chemistry and of the aspects of physics and mathematics 
required for the analysis of chemical engineering problems) in the 
Research and Development Branch, Bisley, near Warrington, Lancs, 


to take charge of a small group engaged on theoretical studles relating 
to the design and performance of chemical and m plant—The 
Recruitment Officer, United Kingdom Atomic Energy Authority, 
Industrial Group H.Q., Risley, near Warrington (February 10). 

ASSISTANT LEOTUREES or LECTURERS (2) IN THE DEPARTMENT OF 
PuystoLocy—the Registrar, The University. Liverpool] (February 11). 

LECTURER IN EDUOATION—The Registrar, The University, Reading 
(February 18). 

ASSISTANT LEOTURER IN ZooLoay-—The Principal, Royal Holloway 
College, Englefleld Green, Surrey (February 20). 

DEPUTY DIREOTOR (with a degree in mechanical or chemical engin- 
eering and long experience in a research laboratory in a position of 
responsibility, and a knowledge of estimation, erection and operation 
of plants and machineries including pilot plants)) OF THE FUEL 
RESEARCH INSTITUTE, Council of Scientific and Industrial Research, 
Taigh Commisson >f India, Establishment Department, 
Aldwych, London, W.C.2, quoting 4/98A. (February 20). 

SENIOR LEOTURER IN PsvauiATRY--The Registrar, The University, 
Manchester (February 20). 

LEOTURER (preferably wish experience and research interests in 
statistical meghanics and thermodynamics) IN THEORETIOAL CHEM- 
ISTRY in the Department of Physical and Inorganio Chemistry—The 
Registrar The University, Bristol 8 (February 22). 

LECTURER IN THE DEPALTMENT OY PaTHOLOGy—The Secretary, 
The University, Edinburgh (February 25). 

LEOTUBER or ASSISTANT LECTURER IN PHYSICS— The Registrar, 
The Univorsitv. Leeds 2 (February 28). 

CHEMISTS and a JBADTER-OLOGIST, for dairy laboratory work in 
New Zealand—The High Commissioner for New Zealand, 415 Strand, 
London, W.C.2, quoting A.3/4/47 (February 29). 

LECTURER IN PLANT PHY3IOLOGY at the University of Melbourne, 
Australia—The Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1 (Austraha, Feb- 
ruary 29). 

LECTURER 
IN PHYSICS— 
29 
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(preferably wEh» research interest in semi-conductors) 
he Registrar, The University, Nottingham (February 


LECTURER (preferably with special qualifications in ultra-high 
frequency techniques) IN ELECTRICAL ENGINEERING-—The Registrar, 
College of Technology, Manchester 1 (February 29) , 

OFFICIAL FELLOW IN MATHEMATICS—The Warden, New College, 
Oxfotd (February 29) 

PROFESSOR OP NUOLZAR 2HYSIOS—' The Dean, Faculty of Sclence, 
Giza, Egypt (February 29). 

ASSISTANT EXPERIMLNTAL OFFICER (preferably with a degree in 
botany or agricultural botany) IN THE PLANT PATHOLOGY DEPART- 
MENT, for work on cerea. diseases—The Secretary, Rothamsted 
Experimental Station, Harp-nden, Herts, quoting Ref. 109 (March 1). 

ASSISTANT LECTURER (with a special or honours degree in geology) 
IN GEOLOGY (Palmontology:, and an ASSISTANT LECTURER (with & 
special or honours degree in mathematics) IN MATHEMATICS (including 
Geometry)—The Secretary, Bedford College (University of London), 
Regent’s Park, London, N. wW.1 (March 1). 

PROFESSOR OF INORGAN-C CHEMICAL TECHNOLOGY—TIhe Dean, 
Faculty of Engineering, Cairo University, Giza, Egypt (March 1).. 

LECTURER or ASSISTANT LECTURER IN MATHEMATICAL BTATISTIOS— 
The Registrar, The University, Manchester 13 (March 10). gom 

ASSISTANT LECTURES Or LECTURER IN MATHEMATICAL STATISTICS 
in the Department of Apolied Mathematics—The Registrar, The 
Universitv, Liverpool] (March 12) h 

LECTURERS (3) IN GEoLGGY—Secretary of University Court, The 
University, Glasgow (March 12). x . 
jy OF Puysics—The Secretary, The University, Exeter (March 
LECTURER IN MiīıcroBIOLOGY—The Registrar, The University, 

Reading (March 24). 

CHAIR OF PHYSICAL CHEXCSTRY at the University of the Witwaters- 
rand, Johannesburg, South Africa—The Secretary, Association of 
Universities of the British Canmonwealth, 36 Gordon Square, London, 
W €.1 (South Africa, Marci 26). ` 

CHAIR oF PHysios at the University of Malaya, Singapore—The 
Secretary, Inter-University Council for Higher Education Overseas, 
29 Woburn Square, London, W.C 1 (March 31). 

DIREOTOR (with à wide knowledge of plant pathology (particularly 
of tropical crops) and exper-ence In research of the subject, adminis- 
trative ability and experienze, literary taste, and some knowledge of 
languages) OF THE COMMONWEALTH MYCOLOGICAL INSTITUTE, Kew-— 
The Secretarv, Commonwealth Agricultural Bureaux, Farnham Royal, 
Bucks (May 31). 

ASSISTANT CONSERVATOR (with a university degree in forestry) 
or FORESTS, Sierra Leone—The Director of Recruitment, Colonial 
Office, Sanctuwy Buildings, Great Smith Street, London, S.W.1, 
quoting BCD.61/15/04.. 

CHEMIST (with a first- or second-class honours degree in chemistry 
or equivalent qualification and at least three years postgraduate 
research experience) with tne Ministry of Supply at Farnborough, 
Hants, to take charge af a la»oratory engaged ın research and develop- 
ment work on text!les3n relation to their use in Service equipment 
and elothing—The Ministre of Labour ond National Service Tech- 
niea] and Scientific Register (K), 20 King Street, London, S.W.1, 
quoting F.37/0A/AA. 

CHIEF LABORATORY TEOENICIAN IN THE PHYSICS DEPARTMENT— 
The Secretary, Northern Polvtechmic, Holloway, London, N 7. 

DEMONSTRATORS IN PHYSICS and DEMONSTRATORS IN ORGANIC 
CHEMISTRY—The Registrar, The University, Nottingham. 

EXPERIMENTAL OFFER ‘preferably with a degree in physies or 
mathematics and previous Iaboratory experience, or at least H.S.C. 

jn science subjects or equivalent) IN THE NUCLEAR PHYSICS DIVISION, 
to take charge of the constrretion and operation of a neutron velocity 
selector for the new Tesecrch reactor Dido—The Establishments 
Officer, UK Atomic Energy Authority, Atomic Energy Research 
Establishment, Harwell, Dilcot, Berks, quoting 474. 

EXPERIMENTAL OFFER cwith at least H.S.C. in science snbjects 
or equivalent qualifications, a good general knawledge of physics 
with some idea of the basie concepts of nuclear physics, and prefer- 
ably with several years experience in a physics laboratory) INTHE 
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NUOLEAR PHYSIOS DIVISION, to help organize a small team working 
on the measurement of neutron spectra in reactors—The Director, 
Atomie Energy Research Establishment. (Reeruitment), Harwell, 
Didcot, Berks, quoting 484.. 
INSTRUCTOR, ASSISTANT PROFESSOR or LECTURER (preferably with 
a doctorate in physics or mathematies and an Interest in nuclear or 
solid state physics) IN PHuYsros—The Chairman, Department‘ of 
Physics, Western Reserve University, Cleveland 6, Ohfo, U.S.A. 
LECTURER IN AGRICULTURAL CHEMISTRY—The Principal, Shuttle- 
worth College, Old Warden Park, Biggleswade, Beds. 
METALLURGIST (with a first- or second-class honours degree or 
equivalent qualification in metallurgy, and several years metallurgical 
research experience, preferably in the fleld of non-ferrous me ale) 
ata Ministry of Supply Establishment at present in S.E. London, for 
research and development in the field of less common non-ferrous 
metals--The Ministry of Labour and National Service, Technical 
Fagonia Register (K), 26 King Street, London, S.W.1, quoting 
PHYSICISTS and ELECTRICAL ENGINEERS (with a first- or second- 


class honours degree or equivalent in physics or electrical engineering) * 


at the Ministry of Supply Radar Research Xatablishw ent, Malvern, 
Wores, for research and development work, mainly on radar and 
electronic equipment—The Ministry of Labour and National Service, 
Technical and Scientific Register (K), 26 King Street, London, S.W.1, 
quoting 4.490/5A/A A. 

PRINCIPAL LECTURER (with high academic qualifications, and prefer- 
ably some industrial experience) IN Food SCIENOE—The Secretary- 
Treasurer, Boyal Technical College, George Street, Glasgow C.1. 

PROFESSORS (with a post-graduate degree or diploma and consider- 
able teaching experlence) OF ANATOMY, PHYSIOLOGY, and PHARMA- 
COLOGY, at a new Medical College to be established at Chittagong, 
East Bengal—The Recruitment Officer, Education Division, Pakistan 
High Commission, 39 Lowndes Square, London, S.W.1. 

RADIOGRAPHER IN THE X-Ray Diagnostic DEPARTMENT— The 
Housa Governor, Westminster Hospital, St. John’s Gardens, London, 


SOIRNTIFIC OrFrOERS (with at least a second-class honours degree 
in chemistry or equivalent qualifications) and EXPERIMENTAL OFFICERS 
(with H.8.C. In science subjects, Including chemistry or equivalent 
qualifications, together with some experience in inorganic chemistry 
or analysis), to work on the development of methods for carrying out 
special inorganic chemical preparations and of techniques for de- 
potting thin films bv a varlety of physical and chemica! procedures— 
fallishments Officer, U.K. Atomic Energy Authority, Atomic 
Energy Research Establishment, Harwell, Didcot, Berks, quoting 
reference 472 : 2 
SENIOR LECTURER IN METALLURGY; ASSISTANT. Grade B, IN 
MECHANICAL ENGINEERING ; and ASSISTANTS, Grade A, IN fa) CHEM- 
ISTRY and (b) STRUCTURAL ENGINEERING, at Constantine Technical 
College—The Director of Education, Woodlands Road, Middlesbrough. 
SENIOR METALLURGIST. Principal Scientific Officer or Senior Seren- 
tific Officer grade (with a first- or second-class honours degree in metal- 
lurgy or equivalent qualification, preferably with experience of failure 
investigations, a good knowledge of merallography and at least three 
gars postgraduate research experlence) at the Roya! Aircraft Estab- 
. lishment, Farnborough, Hants, for metallurgical mvestigations of 
failures and defects in aircraft parts, and to take part in the 

~ metallurgical research of the departinent—The Ministry of Labour 
and National Service, Technical and Scientific Register (K),26 King 
Strect, London, S.W 1, quoting F.19/@A/AA. 

SENIOR SCIENTIFIO ÜFEIORR (with a first- or second-class honours 
degree in. physics, and at least three years postgraduate practical 
experience of electronics with the ability to apply it to research prob- 
lems) to lead a small team engaged on novel physical research problems 
involving the techniques of mass spectrometry and radioactive 
measurements—The Senior Recruitment Officer, Atomic Weapons 
Research Establishment, Aldermaston, Berks, quoting 1001/34. 
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a V » EXCHANGE MATERIALS 


M 


The use of Permutit lon Exchange Materials in many 
roles distinct from water treatment, Fas resulted in the develop- 
ment of numerous. new industrial processes giving Improved results and 


lower running costs. Some materials now available are -— 


Zeo-Karb Na. A sulphonated coal product containing 
both strong and weak acid groups. 


Zeo-Karb 215. A nuclear sulphonated phenol resin 
containing also hydroxyl groups. 


Zeo-Karb 225. A unifunctional cross linked sulphon- 
ated polystyrene resin in bead form of high capacity 
and exceptional chemical and physical stability. 


Zeo-Karb 226. A unifunctional cross linked metha- 
crylic acid resin.in bead form containing only 
carboxyl groups as the ion active groups. 


De-Acidite E. A high eapacity anion exchange material 
of medium basicity. 


De-Acidite G. A unifunctional weakly basic anion 
exchange resin in bezd form based on cross linked * 
polystyrene and containing diethylamino groups. 
De-Acidife HY A material similar to “ De-Acidite G” 
but containing dimethylamino groups. si 
Bio-Deminrolit, A mixed cation and anion exchange 
resin for demineralisation in a single column. 
Decaiso F. A synthetic sodium aluminium silicate 
suitable for the seperation and concentration of 
vitamins and hormon»s. 

Decolorife-Asmit. A resin of high porosity for re- 
moving colour from solutions. 


Permaplex C-10, A hizhly selective cation exchange 
resin membrane containing SO3H groups. 


Permaplex A-10, A highty selective anion exchange resin 


De-Acidite FF. A unifunctional very highly basic 
anion exchange resin in bead form based on cross 
linked polystyrene and containing quaternary am- .hr c 
monium groups. ] membrane containing quaternary ammonium groups. 
For full technical information please write to: THE PERMUTIT COMPANY LIMITED. Head Office and 
Laboratories: Dept. V.H.92, Permutit House, Gunnersbury Avenue, London, W.4. ^ Telephone: CHIswick 6431  , 


Permutit lon Exchange Materials — Made in Britain by British Labour 
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MEE FURNITURE 





AND PREFABRICATED SERVICE RACKS 
- The flexibuity, economy and general usefulness of 
UNIT furnizure are advantages which cannot be 
disregarded. 
We offer standard benches of modern design and 
construction, with removable units, in metal ; and 
standard service racks which will connect up 
to supplies (electricity, gas, water, steam, etc.) 
provided az any one point in the Laboratory. 
May we tel you more about them ? 


Mustrated Brochure, 
Face on Request 





GRIFFIN & GEORGE 


LIMITED 
EALING ROAD, ALPERTON, WEMBLEY, MIDDLESEX 





Telephone : PERivale 3344 
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Hot Offee e. Gt Charles St. e Cheetham Hill Rd, e Renfrew St. . Johnston Ter. 
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LECTURES AND COURSES 


MIDDLESEX COUNTY COUNCIL 
. v EDUCATION COMMITTEE 
- ACTON TECHNICAL COLLEGE 
HIGH-STREET, ACTON, W.3 








Principal: 'J. Topping, Mon $ Ph.D., ,DI C. 
-Inst.P. 
DEPARTMENT OF CHEMISTRY "AND 
' BIOLOGY 
Head of Department: J. H. Skellon, T.D., M.Sc., 
Ph.D., F.R.I C. 
POSTGRADUATE COURSES SESSION 


A Short Course of Lectures on 
CHEMICAL AND RADIOLOGICAL HAZARDS 
IN INDUSTRY 
is pelog held in the Department on Fridays at 

pm. 

"Lectures ftom February 3 include: Radiological 
Hazards—Some Physical Aspects (February 3). 
Insecticides (February 10){ Flour Treatment by 
Agene .(February 17), Practical Rad ation Pro- 
tection (February 24). Fluorosis (March 2) 

Lecturers are specialists from University Depart- 
ments or Research Associations. Fee: One to 
Five Lectures 10s. 

Further particulars and application forms may 
be obtained from the Principal. 

C. E. GURR, M Se.. Ph. D., 
Secretary to the Education Committee. 





BIRKBECK COLLEGE. 
: (UNIVERSITY OF LONDON) 
SESSION ` 1956-1957 BEGINS MONDAY 
OCTOBER 1, 1956 
Part-time (Evening) Courses provided for In- 
ternal Degrees in the Faculties of Arts and 
Science and for the Academic Postgraduate 
Diploma in Psychology. Facilities also provided 
for part-time and full-time students reading for 
higher degrees m arts and sclence. Applications 
for admission should be made before June 1. 
-Pamphlet and: form of application may be ob- 
tained from the Registrar. Birkbeck College, Malet 
Street, W.C.1. 





UNIVERSITY OF BRISTOL 

- DIPLOMA, IN HORTICULTURAL SCIENCE 

A course for the.above Postgraduate Diploma 
ynli commence on September 10, 1956.~ It extends 
over a full university session of three terms end- 
ing in, the following June or July. Conducted 
in pari at the Long Ashton Research Station, it 
is intended primarily for those with good honours 
degrees, in science who seek careers'ín horticul- 
tural’ research, at home or abroad. ~ 

Early application should be made to the under- 
Signed, from whom full particulars may be ob- 


tained. : 

E H. C. BUTTERFIELD, 
TP Registrar and Secretary, 
- The University, 

* Bristol, 8. 


UNIVERSITY COLLEGE 
ie ONDON 

des ' GOWER” STREET, W.C.1 
«Applications for admission to the  B'Sc. 
(special) course ın Zoology commencing ih October 
1956 must reach the Tutor to Science, Students 
not later than Saturday, February 25, 1956. 
Selected applicants (who will be notified indivi- 
dually) will be required to take a written and 
practical test ın the Department of Zoology on 
Thursday, March 22, 1956, from 10 am. to 5 
pm, The final selection of candidates for ad- 
mission will, with certain rare exceptions, be 
made from those successful in this test. — ^ 


OFFICIAL APPOINTMENTS 


T 

The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive, unless he or she, or the employment, 
is excepted from the provisions of the Notification 
of Vacancies Order, 1952. 





UNIVERSITY OF GLASGOW 


Research Assistant wanted in Biochemistry 
Applicants should” hold the degree of B.Sc or 
the A.R I.C. -or- have equivalent experience ~ 

Applications should be sent as soon as pos- 
sible to' Professor Davidson, Biochemistry Depart- 
ment, The University, Glasgow, W 2. 








WEST AFRICAN INSTITUTE FOR” 
OIL, PALM RESEARCH, NIGERIA 


Applications are invited for the post of RE- 
SEARCH ENGINEER, at the WEST AFRICAN 
INSTITUTE FOR OIL PALM RESEARCH, 

Duties are primarily research and development 
in connexion with engineering problems, particu- 
larly those arising m the processing of od palm 
fruit in plantation oil mulls of various kinds. The. 
. Officer will be required to work ın close collabora- 
tion with other members of the Institute ,staff^ 
concerned with the production of the crop in the 
field and will be required to modify existing plant 
or design new. 


UNIVERSITY OF. THE 


H WIIWATERSRAND 
JOHANNESBURG. SOUTH AFRICA 

Applications are invited for appointment to the |. 
Chair of Physical. Chemistry in the University's 
Department of Chenustry and Chemical Engineer- 
ing, this being the second Chair in the Depart- 
ment, ' VFhe Professor of Physical Chemistry will 
be responsible to the Head of the Department, 
who ıs also Professor of Organic Chemistry, for 
the courses he is called upon to give in physical 
„chemistry and related subjects. Duties are to be 
‘assumed on August 1, 1956,-or as soon as pos- 
sible thereafter. The substantive salary scale 
attached to the appointment will be £1,650 by 
£50 to £1,950. In addition a married man will 
receive cost of living allowance at such rate as 
may be authorized from time to time, the present 
rate belng £234 per annum, Membership of the 
Provident €und is compulsory. Membership of^ 
the Staff Medical Aid Fund is compulsory in the 
case of an officer who is found eligible for such 
membership 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the 
British. Commonwealth, 36 Gordon Square, Lon- 
don, W.C.1. The, closing date for the receipt 
of applications, ım London and South Africa, is 
March 26, 1956. . ` 


UNIVERSITY OF GLASGOW . 
LECTURESHIPS IN GEOLOGY 

Applications are invited for three Lectureships 
in Geology (one in geophysics, one—which may 
be a Senior Lectureship—in igneous petrology) 
Salary scale: Senlor Lecturers £1.400 by £50 to 
£1,650 : Lecturers £650 by £50 to £1,350. F.S.S.U. 
and family allowance benefits. . 

Applicatons (5 copies) should be lodged, not 
later than March 12, 1956, with the undersigned, 
from whom further particulars may be obtained 

ROBT. T. HUTCHESON, 
Secretaty of University Court. 


UNIVERSITY OF GLASGOW 
LECTURESHIP IN GENETICS 
Applications are invited for a Lectureship in 
Genetics. Salary scale: £650 by £50 to £1.350. 
Initia! salary according to experience and qualifi- 
cations. F.S.S.U. and family allowance benefits. | 
Applications (8 copies) should “be lodged, not 
later than February 11, 1956. with the under- 
signed, from whom further particulars may be 


obtained 
i "ROBT. T HUTCHESON., 
Secretary of University Court" 


UNIVERSITY. OF BRITISH 


3 
: COLUMBIA . 
DEPARTMENT OF PHYSICS 

Applications are invited for the following 
vacancies: (i: Two Assistant Professorships, . 
Nuclear or Solid State Physics or Spectroscopy 
an One- Ine UD m Ie Rat er d 
esearc ellowships. Fi nquiries should’ be 
accompanied by brief particulars regarding train- GOVERNMENT OF INDIA 
ing and experience = MINISTRY OF PRODUCTION 

Full information regarding these vacancies may Applications invited for post of a Chief En- 
be obtained from G M Shrum, Department of | gineer, in India, for Nangal Fertilizer-Heavy 
Physics, University of British plumis, Van- | Water Project, on a salary up to £2,700, for an 
couver, 8. B.C., Canada. exceptionally qualified candidate. Applicant must 
have training in the design of chemical plant and 
about ten years' experience in the erection and 
maintenance of industrial plants, preferably for 
the manufacture of ammonia and ferulizers. Age 
preferably above 45. Initial appointment is on 
contract but may be made permanent. 


tract m the gross salary range £1,292 10s. to 
£2,437 10s. per annum, with a gratuity of £122 
.to £275 10s. per annum in the case of a contract 
appointment. 

Free passages are provided for the officer, his 
wife and all children under 13 years of age. 
Furnished Government quarters are provided if 
available at a rental of 10 per cent basic salary 
subject to a maximum of £150 per annum, Leave 
Is granted at the rate of 7 days for each completed 
month of resident service. 

Candidates, not less than 26 years of age, should 
hold a good honours degree in Mechanical or 
Chemical Engineering, and have had at least 3 
years postgraduate experience in the design and 
operation of plant for vegetable oil extraction and 
processing. They must possess a ‘‘ research out- 
look" and should be well versed in the critical 
appreciation of practical problems from a scien- 
“tific angle. They must be well qualificd engineers 
with a particular aptitude for mechanical matters, 
and have a good knowledge and experience of 
chemistry 

Apply, in writing, to the Director of Recruit- 
ment, Colonial Office, Great Smith Street, London, 
S.W. 1, giving briefly age, qualifications and ex- 
perience. Mention the reference number BCD 
197/.199/01. 


pel ih etna Oe 
QUEEN ELIZABETH COLLEGE 
(UNIVERSITY OF LONDON)  .. 
CAMPDEN HILL ROAD, W.8 
Biochemist or biologist required as research ` 
assistant in problems of nutrition and fertility. 
involving chiefly experiments with laboratory 
animals Salary between £700 and £1,000. 
‘Apply ın writing to the Secretary. 


. MOUNT: VERNON HOSPITAL : 
: NORTHWOOD, MIDDX. = 
Technician requ'red for the Physics Department 
Workshop The workshop constructs and re- 
pairs research equipment, Applicants should 
have experience of all machining processes and 
be able to work from rough sketches. The ap- 
pointment will be made within the scale (at 
present under review), commencing £485 per 
| annum plus London Weighting (age 21-25, £20; 
26 and over, £30) 
Applications giving age and past experience 
should reach the Secretary and House Governor, 
by February 25, 1956 

















ADMIRALTY, ROYAL NAVAL SCIEN- 
tfic Service. Engineers and Physicists (particulatly 
with Electronics) required in Experimental Officer” 
and Assistant Experimental Officer grades in Ex- 
permnental Establishments in London, Portsmouth, 
Weymouth areas Gloucestershire and Scotland. 
Qualifications, British. subjects, minimum of higher 
school certificate (pass degree, higher national cer- 
tificate or near equivalent an advantage). London 
salary (men) Experimental Officer £790 to £960. 
Assistant Experimental Officer £320 10s. to £700 
{according to age) > Appointments ‘unestablished, 
but opportunities to compete for established posts. 
Application forms from Ministry of Labour and 
National Service, Technical and Scientific Register 
(K), 26 King Street, London, S.W.1, quoting 
A21415A. 


cation from High Commission of India, Establish- 
ment Department. Aldwych, London, W.C.2, 
quoting 202/9/21E. Last date for receipt of 
. applications February 29, 1956. 


SOUTH AUSTRALIA 
SCHOOL OF MINES AND INDUSTRIES 
Applications are invited for the position of Lec- 

turer in Physical Chemistry, Department of Mın- 
ing, Metallurgical and Chemical Engineering, 
Adelaide Qualifications; Honours degree in 
Physical Chemistry or equivalent. Experience: 
Postgraduate experience in industry or academic 
research would be an advantage. ^ Appointment 
covers (a) lecturing in advanced: physical chemis- 
try m degree and diploma courses, and (b) re- 
search work which may be directed to securing a 
higher- degree Salary Range: £1,525 to £1,650 
Australian. 

Anpptications and enquiries to be addressed to: 
Agent General and Trade Commissioner, South 
Australia House, Marble Arch, W 1, Closing 
date for applications February 27, 1956. 








CHESTER BEATTY RESEARCH INSTITUTE, 
Institute of Cancer Research, Royal-Cancer Hos- 
pital, Fulham Road, S.W.3. Organic Chemist 
required, interested m synthetic work in the fleld 
of cancer research (cytotoxic agents, antimetabo- 
lites, anti-hormones, enzyme. mhibitors).— The 
post is permanent and. superannuable, and salary 
will be according to age, experience and qualifica- 
tions. Applications, giving the names of two 
referees and marked “ FB/T," should be 
.addressed to the Secretary. - 


Appointment is either pensionable or on con- , 


Supplementary information and forms of appli- ` 


^ 
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‘VEN a cursory Segue of the sixth annual report 

of the National Parks Commission, which reports 

to the Ministér of Housing and Local Government, 
and that of the Nature Conservancy, which reports 
to the Lord President of the Council, cannot fail to 
reveal how much the two bodies’ have in common 
The latter is essentially a 
scientific body, the work of which is of profound 
importance to agriculture and forestry, water supply, 
coastal’ defence and meteorology, and for decisions 
about the use of land in general. None the less, 
sound policies of conservation depend at every step 
on scientific research carried out in intimate contact 
with land management and advisory and educational 
work, and the Conservancy is already finding it 
increasingly difficult to maintain a policy of free 
access in face of thoughtlessness and destructiveness 
on the part of a minority of the public. The National 
Parks Commission likewise finds increasing need for 
public support and understanding and, at the Con- 
ference of Park Planning Authorities which he 


convened last July, the Minister of Housing and: 


Local Government said that in the end the only sure 
guardians of the national parks are the people them- 
selves ; national parks will be assured of the money 
they need and safe against encroachment or mutila- 
tion to the extent that the public visits them and 
values them. 

What are required above all, by the Nature Con- 
servancy no less than by the Park Planning 
Authorities and the National Parks Commission, are 
the support, encouragement and stimulus of an 
informed and critical public opinion; and these must 
come, not merely from the comparatively small 
number of enlightened. workers in the open-air and 
scientific societies, to whom the Commission and 
Conservancy and the country at large owe so much, 
but also from an awakened public conscience through- 
out Britain. This is as true of the work of both 
bodies generally as it is in respect of problems, such 
as the study of the restoration, or even the, main- 
tenance, of the Broads, which they are handling in 
collaboration. The creation of local nature reserves 
or the voluntary action by national and county 
trusts and societies, for which the Nature Con: 
servancy pleads, can only come as a result of that 
understanding and support. 


Both reports contain encouraging E ere of the 


growth of such understanding and of increasing 
willingness to co-operate, just as they indicate how 
much more is required. The proper enforcement of 
the Protection of Birds Act, 1954, which is of vital 
concern to the Conservancy, on account of its 
responsibility for nature reserves and other areas 
which are or will be sanctuaries, ultimately rests on 
the inculeation of & wider understanding and know- 
ledge of birds. The response to the Conservancy's 
letters to owners of sites of special scientific interest, 
however, has been most encouragmg and appears to 


-testify to the existence of a large fund of goodwill 
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&nd readiness to co-operate, although in Scotland Sus 
a start has been mede with such notifications and 
systematic notifieaticn in Wales has not yet begun. 

The National Parks Commission regards its 
expanding activity in the field of information and 
publicity accordingly as of primary importance, and 
this is no less trne cf the Nature Conservancy. In 
this field of education it is probable that the official 
efforts of the two bcdies could be supplemented by 
that of voluntary bocies such as the open-air societies 
and various scientific societies, both professional and 
amateur. The efforis of such bodies are, howeyer, 
limited, like that of the Conservancy and the Com. 
mission therhselves, by lack of finance, and here we 
touch on a second common note in both reports. 

The Nature Conservancy points out that, as was 
forecast last year; its meagre grant-in-aid of £154,500 
was quite inadequate for a programme of scientific 
work that already promises to yield returns within 
even & few years that will write off its cost many 
times over. Work on the fencing of reserves and on 
long overdue woodlend operations has had to be 
postponed, as well as surveys and experimenis, and 
grants for scientific studies and for postgraduate 
training had to be cut to an entirely inadequate level 
while the burden of -ehabilitating and bringing into 
a satisfactory state o7 management even the existing 
reserves is rapidly increasing. 

This failure to provide the necessary funds for 
research and conservation, including the acquisition 
of nature reserves, must result in loss or damage 
which will be felt by science and by the community 
many years after the transient minute saving in the 
current national budget has been forgotten. The 
point is not ‘laboured by the Nature Conservancy, 
which is largely content to let its scientific record 
speak for itself; bab it says little for the Lord 
President of the Coancil or the Committee of the 
Privy Council for Agricultural Researchfand Nature . 
Conservancy, that the challenge presented no less 
clearly and ‘firmly in the Conservancy’s previous 
report has received no comment during the year. 
The position of tha Nature Conservancy in the 
nation’s organization. for research appears to be long 
overdue for reconsideration, and should be pressed 
in the debates on the Agricultural Research Bill now 
before Parliament. 

The matter is one which might well receive urgent 
attention from the Parliamentary and Scientific 


Committee, for an adequately financed Nature Con- - 


servancy is in & position to contribute out of all 


"proportion to magnitade of effort. Both in ecological 


research and in conservation, success depends upon 
the fullest understanding and team-work between 
specialists who, but for the Conservancy, with its 
comprehensive responsibilities, might never meet. 
Already, with scanty resources, the Conservancy can 
report encouraging progress in promoting contacts, 
in initiating ecological studies and filling gaps, with 
benefits to biological research at the universities 
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as well as to the. Conservaney's own work; and it 
Should not be overlooked in this connexion that the 
main recommendation from an inspection of the Con- 
servaney's administration which the Organization 
and Methods Division of the Treasury was invited to 
make durmg the year was that conservancy should 
be recognized as the central executive task of the 
Conservancy, thus reducing the conflicting respons- 
ibilities of research scientists m apphed scientific 
fields. 

The responsibility for seeing that the financial 
needs of the Nature Conservancy are adequately met 
thus clearly lies with the Lord President of the 
Council; but scientists working in related fields also 
have a responsibility for seeing that their professional 
bodies make effective representations on the matter 
to the appropriate research councils. The financial 
needs of the National Parks Commission are also 
acute ; but the position is entirely different and the 
prospects of an early improvement appear to be 
somewhat brighter provided effective public support 
is forthcoming. It will be noted that the report of 
the National Parks Commission gives no information 
on finance, although it is made plain year after year 
that the difficulties in administration arise mainly 
because the cost of administering and improving or 
safeguarding the national parks has been thrown 
essentially on the local authorities. The Commission 
has never been provided with funds of its own 
adequate, for example, to pay the cost of some 
measure required to safeguard amenity in a park 
area, which it is manifestly unreasonable to expect 
an individual owner or even a local authority to bear 
unaided, even if they had sufficient resources. 

The purposes for which the Exchequer may pay 
grants amounting to 75 per cent of the total are 
detailed in the National Parks and Access to the 
Countryside (Grants) Regulations, 1954; but when it 
1s realized that even a park authority warmly com- 
mended by the Commission for its activity and 
. vigilance, such as the Peak Park Planning Board, 
spent less than £1,000 out of £27,000 on positive 
functions, thus qualifying for grant in the period 
April 1952-Mareh 1954, and that the estimated 
expenditure of the Commission in 1953-54 was only 
£21,114, the parsimony with which the national parks 
in Britam are treated is obvious. In an earlier report 
the Commission had even had to record its inability 
to find the funds for printing the ‘Country Code’. 

The Conference of Park Planning Authorities last 
July al8o discussed a proposal that legislation should 
be introduced to make available from the National 
Land Fund moneys to be applied for national, parks 
purposes. In July 1954 a report from the Committee 
on Public.Accounts had recommended to the Treasury 
consideration of the desirability of legislation to 
return to the Exchequer some part of the large and 
growing balance of the National Land Fund, as being 
in the Committee’s view a substantial amount of 
public money for which there was no foreseeable 
need. In 1946 the then Chancellor of the Exchequer 
had specifically mentioned the possible use of the 
fund for national parks purposes, and the Com- 
mission now expresses the view that use of such 
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moneys in this way would be m line with the original 
intention of the Fund and provide an earnest of the 
Government's positive interest in national parks. It” 
believes that if a specified sum were made available 
annually for a number of years ahead, both the 
Park Planning Authorities and the Commission 
could make forward plans on long-term projects, and 
initiate and promote a really effective national parks 
programme. ‘ 

These views were urged on the Minister by the 
Commission in a letter dated February 24, 1955; 
but the Mmuster replied that the suggested provision 
could not be provided m the 1955 Finance Bill but 
would require a special Act. It is proposed accordingly 
to press the Minister to find some way by which 
grants from the Fund can be made available, and in 
the meantime some suggestions are made for amend- 
ment of the National Parks and Access to the 
Countryside Act, 1949, which should go far to remove 
this main weakness of the Act—not so much that 
the principal responsibihty for admmistration of the 
parks should rest with the local authorities as that 
the financial burden should be borne by them. The 
Commission would remove, for example, the 75 per 
cent limit on the maximum grent and extend the 
purposes for which grant is payable to include, for 
instance, the creation of new footpaths and bridle- 
ways, the maintenance of warden services, the 
organization of formation services, and anti-litter 
work. It also suggests that contribution should be 
payable to a developer in a national park area in 
respect of additional expenditure ineurred by reason 
of conditions attached to planning. 6onsent m the 
interest of amenity, and that grants should also be 
permitted toward the administrative expenses of 
park planning authorities and towards administrative 
expenses incurred by local authorities in completing 
long-distance routes. 

The Commission beheves that amendment of the 
Act of 1949 on these lines and financial provision 
from the National Land Fund would give a new 
impulse to the creative side of national parks ad- 
ministration, the beneficent results of which would 
soon become apparent. Adequate financial provision, 
however imperative and beneficial, would not in 
itself remove the chief danger which threatens the 
work of both the Nature Conservancy and the 
National Parks Commission. That danger ıs the 
encroachment on national park areas and nature 
reserves, whether contemplated or already designated 
or declared, by the Service departments, the public 
corporations and even local authorities. The two 
most glaring instances cited in the present report are 
the decision of the Derbyshire County Council in 
principle to support a private Bill in the House of 
Commons for the establishment of a motor-racing 
circuit on public roads in the Peak District National 
Park, and the Manchester Corporation’s objections 
to the route of the, Pennine Way in the Longdendale 
valley. 

The National Parks Commussion, having inspected 
two alternative proposals by the Derbyshire County 
Council, is unable to see how any possible proposals 
would be consistent with the maintenance of the area 
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as & national park. The action of the Derbyshire place; but he chaLenged the view that technical 
County Council can, of course, be rectified by alert needs must have absolute priority on every occasion. 
«publie opinion when at last the Bill is presented to There are other valves in our civilization which the 
Parliament, and such publie opinion, as Mr.,.Duncan Services exist to defend and preserve. Pressed to an 
Sandys has pointed out, is the only ultimate safe- extreme, claims on land could leave us with nothing 
guard. In the Longdendale dispute, the Minister has worth defending. 
upheld the contention of the Manchester Corporation, The scientific, as well as the cultural, interests 
in the face of the sustained protest of the National affected by the propcsal were emphasized by Viscount 
Parks Commission; with an alert and informed Elibank and by the Earl of Haddington, who referred 
publie opinion, the proposal would never have been to the importance of South Uist as a breeding ground 
made. for such rare birds in the British Isles as the red- 
The irruption of party politics into local govern- necked phalarope ami the hen harrier, and for more 
` ment may be one factor that has made the larger than half of our greyleg geese, and of St. Kilda for 
local authorities less alert and responsive to the the Manx shearwater, Leach’s petrel and puffins, as  .. 
claims of amenity and nature conservation than they well as the archzolcgical mmportance of South Uist. 
should be. The major threats, however, still come Lord Carrington, who rephed, was content, however, 
from the Service departments and the large public rather to argue the value of a range in Britain instead 
corporations, although both the Nature Conservancy of overseas than to enswer either the social, cultural 
and the National Parks Commission in these reports or scientific objectiors ; though he acknowledged the 
refer to an moreasing readiness of the Service depart- need to preserve undisturbed as far as possible the 
ments to consult with them on their proposals and wild life of the islands. 2. 
to steps taken to facilitate consultation at the earliest Lord Polworth withdrew his motion, but the. | 
possible stage. None the less, at the close of the year, particular project clearly calls for further discussion ; 
the Conservancy was objecting to a number of major and, if it is essentia. for the project to proceed, the 
projects, adoption of which would involve heavy Government would 5e wise to deal with the general 
damage to the scientific interest of St. Kilda and issue in such a way as to facilitate carrying with: 
Loch Druidibeg in the Outer Hebrides, the geologically it general consent of the country. If proposals 
important parallel roads of Glen Roy in Inverness, involve not merely the disturbance of a particular 
Bilston Glen in Midlothian, the fine beech woods near community but also the destruction of sn irreplaco- 
Aston Rowant and the important Breckland area at able cultural and scientific heritage, -it 1s important 
Cavenham Heath. There is also concern as to the that the decision skould be seen to be justified on 
effect on wild life of the decision of the Central full consideration of all that is involved and of what 
Electricity Authority to build an atomic power the scientific mupliestions may be. Such decisions. 
station on the Severn Estuary within six miles of the can never be easy, bat too great care cannot be taken 
Wildfowl Trust‘ directed by Mr. Peter Scott, and to remove- all grounds for the suspicion "that the 
another at Bradwell, on the River Blackwater, which judgment may have been made by some interested 
is the wintering ground of a high proportion of the party without adequate regard to its implications in  . 
brent geese in Europe. other fields. Publiz opinion remains the ultimate S 
The threat to the proposed nature reserve in South safeguard; but the Government could do more to 
Uist and to St. Kilda arises from the proposed promote the formation of an informed public opinion, . 
Hebridean guided missiles range announced by the and to femove the undoubted danger that difficult ` 
Government on July 27. In reply to a question in decisions of this kinc may spread a wave of defeatism os 
the House of Commons on October 25, the Minister and disappointment that offsets much of the advant-, 
of Defence stated that safety requirements demanded age to defence inhexent in the decision. 
that a guided missiles range should be in a less 7 
populated area and also avoid congested air and - Ga 
shıpping routes and extensively fished areas; it - 
must also be associated with radar and airfield LANGUAGE OF THE EMOTIONS 
facilities. These considerations narrowed the choice The Expression o? the Emotions in Man and 
of sites in the United Kingdom so the Outer Hebrides, Animals P 
and South Uist had been selected after & recon- By Charles Darwin. Pp. xi--372--15 plates. (New 
naissance of the islands there. When specific pro- York: Philosophicel Library, 1955.) 6 dollars. 
posals had been formulated in the light of the survey HE scientific stady of expressive movement and 
now proceeding, the interests concerned would be action began with Sir Charles Bell’s famous 
given the opportumty to lodge objections and a ‘Anatomy and Philosophy of Expression", first pub- 
public local inquiry would be arranged if necessary. lished in 1806. Important contributions from the 
This statement, and the subsequent debate in the Continent of Europe did not come until half a century 


House of Lords on October 27, reveal the inherent later, in the work of Duchenne (1862), Gratiolet 
" ; ; (1865) and Piderit 1867). Darwin's own studies of 
weakness of the existing procedure, under which, in expression date. at least from 1898, although his 


effect, the Service departments are judges in their poo, was not published until 1872. Continental 
own cause, and the dilemma with which we are ‘scholars, especially students of the origin and 
increasingly confronted m a small island such as development of larguage, have shown a sustained 
Great Britain. As Lord Polwérth remarked in opening interest in this subject; but since the work of 
-the debate, the needs of defence must take first Darwin there 1s litt to report from Britain, perhaps 
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because the demeanour of the natives is less demon- 
strative than it is across the Channel. 

Darwin’s investigation is marked by the compre- 
hensiveness of his sources as well as by an acute 
sensibility in detecting the finest nuances in human 
expression. His data consist of observations of 
infants, the aged, the insane, the commoner animals, 
photographs, and paintings and sculptures of the 
great masters. This is supplemented by reports on 
the behaviour of diverse ethnic groups and cultures 
obtained from thirty-six observers living in Aus- 
tralia, China, India, Africa and North and South 
America. 

The origin and development of all the expressive 
actions in man and animal he attempts te explain by 
means of three principles: the principle of service- 
able associated habits; the principle of antithesis ; 
and the principle of the direct action of the nervous 
system on the body. 

Judged by present-day standards of statistical 
technique, his methods of sampling and of drawing 
inferences would perhaps scarcely be considered 
adequate.. We do not share his faith in “‘association- 
ism". Nor would we speak of “thrills of nerve-force”’ 
or of the inheritance of tricks and gestures. Yet 
somehow his conclusions do not seem any the less 
convincing ; the high quality of his initial observa- 
tions appears to make up for any lack in quantitative 
precision. e idea, that a flood of new cybernetic 
light would be thrown on his subject by substit- 
uting ‘communication’ for ‘expression’, as seems 
to be implied by Dr. Margaret Mead in her preface, 
is perhaps a little sanguine. 


Blushing, to which Darwin devotes an entire ` 


chapter, seems to him to stand in a class apart. He 
regards it as the most peculiar and the most human 
of all expressions. We cannot cause & blush by 
physical means—that is, by any action on the body. 
The mind must be affected: “thinking what others 
think.of us, excites our blushes”. We-do not expect 
him to accept Burgess’s view that blushing was 
specially designed by the Creator in order “that the 
soul might have sovereign power of displaying in the 
cheeks the various internal emotions of the moral 
feelmgs”. The hypothesis he prefers rests on his 
belief that our powers of attention can influence the 
capillary circulation. He cites many eminent 
anatomists and physiologists, including Holland, 
Laycock, Carpenter, Paget and Johannes Müller, in 
support of his view that attention or consciousness 
concentrated on any part of the body produces some 
direct physical effect on it. But he admits that the 
means whereby attention—'(perhaps the most won- 
derful of all the wondrous powers of the mind"—is 
affected is an extremely obscure subject. How far 
removed he is from those who believe that con- 
sciousness and attention are nothing more than 
occult qualities gratuitqusly mtroduced into the 
palpable world of anatomical ‘reality’, a world in 
which one is at most permitted to say that “the brain 
makes up its mind" ! 

He concludes that expressive actions are in general 
inherited and that only a few expressive movements, 
such as those of the hands in prayer, are learnt. The 
fact that the chief expressive movements are the 
same throughout the world he regards as affording 
an argument that we are descended from a single 
parent-stock, which must have been almost human 
before the divergence of the "races". 


It is to be hoped that this new edition of Darwin's . 


-work, which has not by any means yet received the 
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study it deserves, will serve as & reminder that there 
is an inner life of human emotion of which actions 
and gestures are simply manifestations. The scientific 
study of emotional experience is therefore not merely' 
the lining of physiology. JOHN COHEN 


AMERICAN METHODS OF 
MATERIALS TESTING 


The Testing and Inspection of Engineering Materials 
By Prof. Harmer E. Davis, Prof. George Earl Troxell 
and Prof. Clement T. Wiskocil. (McGraw-Hill Series 
in Civil Engineering.) Second edition. Pp. xv +431. 
(London: McGraw-Hill Publishing Company, Ltd., 
1956.) 495. 


HE testing of materials is & fundamental neces- 

sity at some stage in all manufacturing or 
constructional processes. To what extent it can be 
treated as a particular subject for a course of 
instruction depends, of course, upon the educational 
establishment concerned. This book has been 
written as a text-book for such a course. The authors 
state in the preface that it is their aim “to provide 
@ general treatment of the. principles and problems 
of testiig with specific reference to the mechanical 
properties of engineering materials and to establish 
the basis for the inspection of these materials”. As 
such, it is & good review of mechanical testing in a 
wide form and has & very comprehensive reference 
list. It is written for Americans and refers entirply 
to standard specifications in the United States ; 
hence there are limitations on its usefulness in Great 
Britain. 

Two introductory chapters deal with the nature of 
the problem and the general features of mechanical 
testing. In Chapter 2, one is immediately struck by 
the difference in American and British practice by 
the use of ‘yield strength’ instead of the synonymous 
‘proof stress’. Chapter 3 covers load and strain 
measurement and inspection gauges. A notable 
omission in the otherwise comprehensive survey of 
strain gauges is the vibrating wire gauge. 

Static (that is, tensile, compressive, etc.) tests are 
covered in great detail in the next two chapters, and 
hardness tests in Chapter 6. The Vickers diamond- 
pyramid hardness test, however, receives only half a 
page. Chapter 7 deals with impact tests and has. 
certainly been brought up to date by reference to 
recent work on the dependence on temperature of 
notch brittleness of steels. 

Fatigue and creep are the subjects of Chapter 8, 
but are covered very briefly compared with previous 
subjects, having only twenty-four pages devoted to 
them. On p. 220 the authors state the well-known 
fact that duralumin does not show a well-defined 
endurance limit, but then quote a value for it on 
p. 221. Non-destructive methods of flaw testing are 
outlined in Chapter 9 and include visual, X-ray, 
y-ray, magnetic, electric and ultrasonic methods. 
Chapter 10 is & useful chapter on analysis and 
presentation of data and mainly deals with elementary 
statistics of observation. Chapter 11, entitled ‘The 
Principles of Inspection”, deals with the organiza- 
tional aspect of the problem and is concerned with 
the inspector, his qualifications, duties and respons- 
ibilities. : 

Part 2 is @ section on laboratory work in testing 
and inspection, and outlines & series of twenty-four 
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exercises that would make a suitable course. The 
appendixes include a brief summary of the principal 
„mechanical properties of the more-important metals 
and non-metallic constructional materials. The book 
would form & good guide to a technical college course 
on mechanical testing, but would not be suitable in 
& university curriculum except as a reference book 
to American methods. K. J. PASCOE 


DETERGENTS IN THE FACTORY 


Industrial Detergency 

Edited by Wm. W. Niven, Jr. Pp. iv+340. (New 
York: Reinhold Publishing Corporation ; London : 
Chapman and Hall, Ltd., 1955.) 70s. net. 


LEANING is an operation widely employed in 
industry. As the introduction to this book 
points out, it may constitute the major basis of the 
industry as in laundering; it may be an inherent 
part of the process by which the finished product is 
made, as in metal plating; it may safeguard the 
quality of the finished product, as in the food indus- 
try; or it may add to general efficiency, as in plant 
maintenance. Great technological advances have 
been made during recent years, and the declared aim 
of the book is to give a comprehensive treatment of 
industrial detergency, a subject to which few books 
have been devoted in their entirety. 

A very brief chapter is entitled “The Funda- 
mentals of Detergeney". The author admits that 
this may be & misnomer and that no attempt has 
been made to discuss the physical chemistry of 
detergent systems. Other texts need to be studied 
to obtain & proper understanding of the subject. 
The chapter on detergent materials is more adequate. 
Evidence is given to rebut a commonly held belief 
that the action of synthetic detergents is unaffected 
by water hardness, and it is emphasized that not all 
surface-active compounds are detergents. Examples 
of commercial products are restricted mainly to those 
of American manufacture. 

All cleaning operations must be designed according 
to the characteristics of the substrate being cleaned, 
and therefore classification according to industry has 
been adopted, seven authors contributing to this 
section of the book. Because of this, some over- 
lapping has occurred, for example, in the chapters 
on detergent materials and the laundry industry. 
The latter chapter deals almost exclusively with 
practice in the United States. The advantages of 
including & controlled amount of water in dry- 
cleaning baths are becoming more and more appreci- 
ated, and some discussion is given of the theory 
underlying this addition, although I do not agree 
that dirt redeposition is adversely affected by tho 
presence of limited amounts of adsorbed moisture on 
wool in certain detergent systems. 


Subsequent chapters deal with detergency in the: 


textile and food industries. Little is known of the 
effect on man of the ingestion of small quantities of 
detergents over a prolonged period, and it is there- 
fore appropriate to emphasize the importance of 
thoroughly rinsing away detergents, so that sub- 
sequent contamination of foodstuffs prepared in plant 
cleaned by them does not occur. Much that is said 
in the individual chapters on foods and beverages, 
the dairy industry and dish-washing applies equally 
to all these applications and could more conveniently 
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have been dealt with under one main heading. The 
final chapters are devoted to the metals industries 
and to general industrial cleaning, which covers a 
range of applications from simple floor-cleaning to 
the complex treatment of aircraft. 

One of the prablems in any application of deter- 
gents is the selection of those products which are 
most suitable for tha purpose. The evaluation of 


' detergents is not dealt with for every application 


described in the book, and although the information 
is available elsewhere, its inclusion would be appro. 
priate in a compreh»nsive manual of this nature. 
Nevertheless, the boos contains a great deal of useful 
information, concernirg American methods in a wide 
range of cleaning prccesses. R. E. Wace 


ORGANIC REACTIONS 


Organic Reactions 

Edited by Roger Acams, A. H. Blatt, Arthur C. 
Cope, David Y. Curtin, Frank C. McGrew and Carl 
Niemann. Vol. 7; pp. viii+440; 72s. net. Vol. 8; 
pp. viii--437 ; 96s. net. 

(New York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Lid., 1953—54.) 


ACH of the volumes in this series consists of a 
number of chapzers, dealing severally with a 
single reaction capabls of wide application, or some- 
times even with a particular phase of such & reaction. 
The series was begun in 1942, and from its inception 
it has progressed uncer the wise direction of Prof. 
Roger Adams as editar-in-chief, assisted by changing ' 
teams of skilled and experienced collaborators. 
These successive voximes provide a welcome aid to : 
the practising organic chemist, having his habitation 
in these latter days in the midst of a deep and rapid 
river of literature which threatens to rise and engulf 
him. The life-line of “Beilstein” and sunilar pub- 
lications so often falls short of his needs that supple- 
mentary devices have become essential if he is to 
keep his head above water. In other words, the 
practitioner of organic chemistry needs -something 
that will enable him to make a quick, comprehensive 
and up-to-date survey of the current position in his 
particular field of worE. ‘Organic Reactions” renders 
this kind of service by assembling the requisite 
information under the heads of specific reactions of 
outstanding importance, thereby bringing about æ ` 
dissection of a vast body of published material into 
manageable units. Experience has shown the great . 
practical value of this method of classification, 
although, of course, -t& cannot be claimed to meet 
every need. s 
The limited goal of each chapter renders possible 
& surprisingly thorough coverage of the material and 
publications concerned. Chapter 6 in Vol. 8, on the 
metalation reactians with organolithium compounds, 
may be taken as & typical example. A section of 
forty-seven pages inccudes an introduction followed 
by concise accounts cf the mechanism and scope of 
the reaction. Other zypes of metalating agents are 
then mentioned; and details of experimental con- 
ditions and procedures are followed by a tabulated 
summary of such reactions to be found in the 
literature up to the end of 1952, the yield and 
literature reference for each of a couple of hundred 
compounds being given. The seven chapters of 
Vol. 7 include, among others, the Pechmann reaction, 
the Skraup synthesis, the von Braun cyanogen 
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bromide reaction, and the epoxidation and hydroxyl- 
ation of ethylenic compounds with organic peracids. 
Vol. 8 contains eight chapters, including catalytic 
hydrogenation of esters to alcohols, the Sommelet 
reaction, the metalation reaction with organolithium 
compounds, and f-lactones. 

Some of the cathedrals and other noble buildings 
in Britain enjoy partial relief from their burdens 
through the activities of associations of ‘friends’ : 
Prof. Adams and his collaborators, fulfilling a similar 
-beneficent function for molecular edifices, might well 
be hailed as ‘friends of organic chemistry’. 

Joan READ 


NEW METHODS OF SCHOOL 
TEACHING IN AUSTRALIA 


Teacher, Pupil, and Task 

Elements of Social Psychology applied to Education. 
Edited by O. A. Oeser. Pp. xiii+196. (London: 
Tavistock Publications, Ltd., 1955.) 18s. net. 


1953 a refresher course for teachers, carried out 
by the method of group discussion, was held at 
the University of Melbourne, and fourteen con- 
tributors to this book, all of them teachers in the 
University or in training colleges, were leaders of 
these discussions and have prepared the book in 
response to a demand by the teachers for a reference 
manual. The editor, O. A. Oeser, who also con- 
tributes two chapters, is professor of psychology at 
Melbourne. 

It would seem that the teachers might have 
profited by & longer and more thorough treatment 
of the topics discussed—although suggestions are 
given for further reading. As it is, the separate 

` sections of the book differ considerably in method of 
treatment, and in general satisfactormess. The 
chapters on testing and on examinations are simple 
and straightforward; but they are not sufficiently 
detailed, and neither is that on vocational and 
educational guidance. The chapter on ‘the problem 
child’ is as adequate as is possible in covering such 
a complex subject in a small space. 

But the most interesting and most controversial 
part of the book deals with the promotion of good 
social relations between staff and pupils, and of the 
pupils with each other. It is recommended that the 
natural social affinities of the children should be 
assessed by Moreno’s sociometric technique; that 
classes should be divided up into small groups, on 
the basis of these affinities and of similar ability ; 
and that the groups should carry out their school 
work_as a group activity, with the teacher suggesting 
and guiding rather than giving direct instruction. 
Now the suggested method undoubtedly offers points 
of great interest ; and it seems possible that it does 
promote highly “desirable easy and friendly social 
relations. It is also claimed to maké the children 
more active and more interested, and to stimulate 
them to work better. But little evidence i is available 
to substantiate this claim. 

It seems unlikely that the more intelligent children 

would profit by these methods in studymg the more 
arduous and difficult subjects. Indeed, the result 
might be to produce the type of individual described 
in American society by David Riesman in “The 
Lonely Crowd": the individual whose sole purpose it 
is to geb on well with others, to adapt his behaviour 
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flexibly to his society, and to do what is expected of 
him by others. Perhaps the authors have no such 
intention. But it would be disastrous if such pro. 
cedures were adopted uncritically, without further 
experimental test, to the neglect of.the intelligent 
and highly individualistic child, whose particular 
interests and initiative require individual encourage- 
ment and strenuous adult teaching. 


SOCIAL ANALYSIS OF LIFE IN A 
MENTAL HOSPITAL 


The Mental Hospital 

A Study of Institutional Participation i in Psychiatric 
Illness and ‘Treatment. By Dr. Alfred H. Stanton 
and Dr. Morris S. Schwartz. Pp. xx+492. (London: 
Tavistock Publications, Ltd., 1954.) 35s. net. 


URING the past ten years American sociologists 
and social psychologists have shown great 
interest in the analysis of subordinate institutions 


. within their society and, in particular, in studies of 


prison and of mental-hospital communities. This 
foeus of attention has been influenced no doubt by 
contemporary events, which have directed attention 
to the overcrowded State prisons and State hospitals 
as social problems of some urgency. In the latter 
ease, the quickening of theoretical mterest has been 
due in no small measure to s series of papers by 
A. H. Stanton and M. S. Schwartz which began to 
appear in 1949. The three-year study of the func- 
tioning of a mental-hospital ward, on which these 
reports were based, is the subject of this book. 

If there is one generalization which can be safely 
made about any human institution, it is that it 1s 
not perfect. Social analysts, like psycho-analysts, 
find it easier to recognize failures of function than to 
do justice to systems which work smoothly. The 
great merit of this work is that it subjects to careful 
scrutiny all those aspects of mental-hospital life (such 
as the formal administration, the daily interactions 
among patients and between patients and personnel) 
which tend to be taken for granted and ignored. In 
repeated instances, the authors have demonstrated 
that patients’ illnesses can be aggravated or relieved 
in,response to events occurring in this social pen- 
umbra. Their discoveries are often too true to be 
altogether welcome. Already they have provoked 
reactions from incensed administrative psychiatrists ; 
but the data and their interpretations remain, to be 
confirmed or modified by other social scientists. 

Two criticisms may legitimately be directed against 
this work. First, 1b is disappointing that original 
explanatory concepts are so rare; most are derived 
from established inter-personal theory, and the most 
original of all (the effect upon a patient’s mental 
state of covert disagreement between two of those 
in charge of him) now appears to ‘be attributable to 
previous observations by Suzurek. Secondly, with 
some notable exceptions, there are all too few 
instances where the verstehende concept (an intel- 
lectually satisfying explanation) has been confirmed 
by systematic, statistically significant, observations. 
This defect is in part & measure of the pioneering 
quality of the authors’ work, and can be remedied. 
A valuable section of the book, which will interest 
everyone concerned with mental-hospital practice, is 
the review of recent sociological studies in this field, 

G. M. CansTAIBS 
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ORGANIZATION OF DEFENCE. RESEARCH IN BRITAIN.  — 
By CHAPMAN PINCHER 


"ps organization of defence planning in Britain 
has undergone a revolution since the beginning 
of the Second World War. Whereas scientists were 
previously regarded with some suspicion by fighting 
men as being usually impracticable dreamers, 
defensive planning is now dominated by scientific 
thought and methods. 

This change would have been inevitable following 
the emergence of nuclear bombs, guided missiles and 
other extremely intricate devices; but Britain got 
off to a good start in post-war defensive thinking 
because the formulation of policy was already being 
guided by scientists. This was largely due to the - 
efforts of a few pioneers like Sir Henry Tizard, whose 
foresight resulted in such war-winning devices as 
radar. 

The present system dates from the establishment 
of the Defence Research Policy Committee under 
Tizard in 1946. This Committee dominates the 
picture and must be considered in some detail. 

The Committee is responsible to the Minister of 
Defence. It consists of fourteen men, the permanent 
chairman, the Deputy Chief of Naval Staff, Deputy 
Chief of the Imperial General Staff, Deputy Chief of 
Air Staff, Deputy Controller (Research and Develop- 
ment} Admiralty, Scientific Adviser to the Army 
Council, Scientific Adviser to the Air Ministry, Chief 
of the Royal Naval Scientific Service, Chief Scientist 
of the Ministry of Supply, Controller of the Navy, 
Controller of Supplies (Munitions) Ministry of Supply, 
Controller of Supplies (Air) Ministry of Supply, Con- 
troller of Guided Weapons and Electronics, Ministry 
of Supply, and Secretary of the Department of 
Scientific and Industrial Research (see p. 260). 

A special subcommittee deals with atomic matters 
and co-opts experts such as Sir William Penney. 
Special ad hoc panels are occasionally set up to take 
advantage of specialist brains in the universities and 
in industry. ” 

Since August 1954 the chairman hes been Sir 
Frederick Brundrett, who previously served as deputy 
to Sir Henry Tizard. Sir Frederick is also scientific 
adviser to the Minister of Defence and with the 
additional influence of membership of several other 
committees is currently the commanding figure in 
the defence research field. 

The Defence Research Policy Committee is purely 
advisory and has no executive powers; but once its 
conclusions are approved by the Chiefs of Staff and 
Minister of Defence, they cannot be changed without 
the Committee's further agreement. 

Tho cycle of events begins with the formulation of . 
weapons requirements by the Chiefs of the separate 
Services. The Service officers who are responsible for 
the formulation of requirements are the Deputy 
Chiefs who are members of the Committee. At this 
stage these men have a general idea, of the per- 
formance they: want in new weapons and are guided ' 
in keeping the requirements within the bounds of 
practicability by the individual scientific advisers 
attached to their staffs. It will be noticed thet the 
scientific advisers to the Army Council, Air Ministry 
and Admiralty (the Deputy Controller (Research 
and Development)) also figure on the Defence 
Research Policy Committee. 


The Staff requirements are then passed. to the 
Controllers in the Supply Ministry, in the case of the 
Army, Royal Air Force and Naval Air Services. The 
general Naval requirements are passed to the Con- 
troller Admiralty. (Again it will be seen that these 
four men also sit on the Defence Research Policy 
Committée.) 

In the Ministry of Supply and Admiralty scientists 
examine the research and development problems 
tased by the requirements to consider how they can 
be met with availabe resources. They study the 
questions of man-power, materials, research equip- 
ment and techniques. Their considered opinion then 
goes back to the Service Chiefs who originally 
formulated the requirements. 

Tt is at this stage shat the requirements, by this’ 
time usually modifie in the light of the opinions 
already passed to them, are considered by the 
Defence Research Pol cy Committee, which it will be 
seen contains the officers in the several departments 
who hold executive responsibility for the various 
aspects of the work. “he Committee’s prime function 
is to ensure that the whole defence programme is 
kept within the limits of the country’s resources and 
finance and that there is no unnecessary overlapping 
of research effort between the Services. The Service 
demands are invariabiy well in excess of possibilities, 
and the Defence Research Policy Cammittee- does 
the pruning. . 

The Committee no-mally meets once a fortnight. 
The agenda has been fixed and there is a firm rule 
that the members must have been notified st least a - 
week in advance of every item to be discussed. This 
means thet the members have had sample time to 
consider the subjects before the meeting begins. 

To do its preliminary work the Committee has a 
sthall staff which is carefully selected both from the 
point of view of gbilivy and security. 

There is & full-time staff consisting of a Forces 
representative and a scientist from each Service with 
an administrative under-secretary from the Defence 
Ministry. The Deferce Research. Policy Committee 
appoints æ scientist vo act as the chairman of this 
full-time staff annually. 

In addition there is a part-time staff which is 
entirely" scientific consisting of one representative 
from each Service, the Ministry of Supply and the 
Naval Scientific Service. These men remain in their 
normal posts but devote about half their time to 
Defence Research Policy Committee work. ' 

The men chosen for these staffs must have special 
aptitude for viewing the nation’s defence problems 
as a whole without being unduly biased by loyalty 
to their particular Service. 

The Defence Reszarch Policy Committee gets 
guidance on strategic policy in the form of directives 
from the Staff Chiefs and the Minister of Defence, 
which enable it to assign inter-service priorities 
for those requirements and projects which are 
considered feasible. 

These priorities ar», of course, in general terms. 
Fmal decisions on precise priorities m individual 
experimental establishments must necessarily be 
taken by the supply Ministries, which know the 
day-to-day situation 2oncerning facilities. 
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When agreement has been reached by the Defence 
Research Policy Committee and the resulting pro- 
gramme approved by the Chiefs of Staff and Minister 
of Defence, executive action is put in hand by the 
Ministry of Supply or the Admiralty. The work is 
then begun ab one of the Government experimental 
establishments, or is farmed out to industry. 

These Government establishments are numerous 
and employ several thousand scientists and engineers. 
Among the best known are the Royal Aircraft Estab- 
lishment at Farnborough, Hants, the Telecommuni- 
cations Research Establishments, Malvern, the 
Fighting Vehicles Establishment at Chobham, the 
Microbiological Research Department and Chemical 
Defence Research Establishment at Porton, the 
Admiralty Signal and Radar Establishment at 


Portsmouth, and the Admiralty Research Laboratory _ 


at Teddington. Atomic weapons research require- 
ments are passed from the Ministry of Supply to the 
Atomic Weapons Research Establishments of the 
Atomic Energy Authority at Aldermaston, Berks. 

Many industrial firms have set up substantial 
departments and in some cases entire factories for 
defence research and development. 

Through its steff which visits the experimental 
establishments and industriel concerns involved, the 
Defence Research Policy Committee is kept informed on 
how projects are progressing. From time to time projects 


have to be modified or occasionally scrapped because . 


they are not working out according to plan, have been 
made obsolete by events or for economy reasons. 

The duties of the Committee so far described deal 
with clear-cut applied research. There is a special. 
Research Sub-committee which concerns itself to 
ensure that the more nearly fundamental research 
for defence purposes carried out in Government 
establishments is kept on what appear to be the 
. most profitable lines. Clearly even in fundamental 
research carried out with public funds, limits have 
to be set much more closely than in the universities. 

It will be seen that the Committee does not usually 
initiate projects, but functions mainly by modifying 


AUTOMATIC CONTROL IN 


UCH attention has been directed recently to 

the potentialities of automatic control as a 
means of increasing industrial efficiency, particularly 
by the use of electronic measuring and control equip- 
ment and, above all, by employing electronic com- 
puters. Rapid advance towards the completely 
automatic factory has been predicted and serious 
misgivings have been raised about the social con- 
sequences of employing more and more automatic 
equipment in place of men to control factory 
operations. 

Consideration of the completely automatic factory 
and its implications for society as & whole can, 
however, safely be confined for the time being to 
the light engineering industries, in which the mass 
production of components is carried out by machines 
on & production line. The automatic control of such 
production lines has already been highly developed 
in specific cases and will, no doubt, be extended 
rapidly in the near future. In the process industries, 
however, & completely automatic factory is still a 
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the proposals of others. Nevertheless, it does exert 
considerable influence on -future projects through its 
annual report called the- Defence Research Policy 
Review, which is, of course, a highly secret document. 
The first part of the review is a progress report, but 
Part 2 is a “Way Ahead” section dealing with future 
requirements. 

For such wide strategic surveys the Conimittee 
needs to be informed on some aspects of foreign 
weapons developments. This information is supplied 
by the Steff working in the Defence Ministry which 
controls the Joint Intelligence Bureau (see Nature of 
March 26, 1955). 

The Committee looks into special fields two or 
three times a-year to produce detailed reports on such 
subjects as guided missiles, radar, and signals com- 
munications. It also examines and co-ordinates draft 
annual estimates on research and development sub- 
mitted to the Ministry .of Defence by the Admiralty 
and Ministry of Supply. 

The views of the Committee are continually made 
known to the Cabinet by the Defence Minister, who 
is kept advised of the Committee’s activities through 
the chairman. As pointed out in Nature of January 
7, p. 18, the "Defence Minister has been given 
responsibility for frammg general policy governing 
research and development. In this connexion he 
relies heavily on the chairman of the Defence 
Research Policy Committee, who is also his personal 
scientific adviser. 

Not only is the chairman in constant touch with 
the Defence Minister but he is also occasionally invited 
to sit in at meetings of the Cabinet’s Defence Com- 
mittee. In addition, he is in regular touch with the 
Chiefs of Staff and frequently attends meetings of 
their Committee, which now has a permanent chair- 
man (Sir William Dickson) based in the Ministry 
of Defence. . 

Thus the chairman of the Defence Research Policy 
Committee is able to ensure that 1ts members are in 
turn kept aware of the Government policy which 


must overshadow all defence planning. 


THE PROCESS INDUSTRIES 


K 

long way off and, if it ever comes into existence at 
all, it will be based on a steady evolution of technique 
rather than on spectacular revolutionary advances, 
Individual sections of, say, oil refineries or chemical 
works are at present automatically controlled to. a 
large extent. They could not in many instances be 
successfully operated without their automatic control 
Systems; but on the other hand they still demand 
the presence of human operators to reset the auto- 
matic controllers to meet the needs of changing 
conditions. 

The process industries have been steadily develop- 
ing and epplying automatic control over the past 
thirty years, and the number of operators employed 
is consequently already small. Economies in oper- 
ation, due to improved automatic control systems, 
will not result in general from the decrease of this 
small number of operators but rather from improved 
efficiency of operation. The problems to be over- 
come in the further development of automatic control 
in the process industries are, therefore, purely 
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technical and unlikely to involve questions arising 
from redundancy of operators. 

The object of the very considerable amount of 
research and development being carried out in the 
field of process control is to make available the full 
potential of automatic control to decrease production 
costs. This object can only be achieved by taking 
account of the requirements of the control system 
when the process and plant are being designed. To 
do this, the designer must be able to calculate the 
characteristics of the process and plant, and to 

- predict the effect of modifications to their design on 
all aspects of operation—including control. This 
must require a quantitative knowledge of those 
characteristics of process and plant which determine 
their controllability. 

It ıs self-evident that when a control system has 
to take action, it must either correct a disturbance 


in conditions or effect a desired change in them. - 


Thus, to design and adjust a control system it is 
necessary to know how the plant and process respond 
to changing conditions ; that is to say, it is necessary 
to know the ‘dynamic’ characteristics of plant and 
process as well as their characteristics in steady 
conditions. 

The development of automatic control techniques 
in the process industries has been very severely 
hampered by lack of knowledge of these dynamic 
characteristics. Until they can;be calculated, control 
systems cannot be designed quantitatively. In 
related fields, such as the design of electrical amplifiers 
or of servo-systems to control machines, a much 
more quantitative approach to control system design 
is possible because the dynamic characteristics of the 
controlled system itself can be calculated with much 
more accuracy. 

Since 1946 there has been a noticeably increasing 
emphasis, in the papers written on process control, 
on. the necessity for studying the dynamic character- 
isties of processes and plant, and for enlisting the 
assistance of all concerned with their design and 
operation in obtaining the data required, by experi- 
ments on the factory. 

The engineers responsible for the development and 
design of processes, and the engineers responsible for 
the design of their control systems, have a common 
interest in obtaining these data and in collaborating 
to develop the technique of process control system 
design. They must also collaborate closely with those 
responsible for operating process plant, on which the 
necessary experiments to obtain data must be carried 
out. The plant designer, who is often a chemical 
engineer, must play a vital part because he will have 
the responsibility of incorporating in the plant the 
design features which these investigations will show 
to be desirable for improving controllability. 

The importance of close collaboration between the 
engineers concerned with the design and operation 
of processes and plants and the control system 
designers has been stressed repeatedly during ‘the 
past few years. The most recent and authoritative 
statement on this subject was made by Sir Harold 
Hartley in April 1955, in his presidential address 
to the Institution of Chemical Engineers. In this 
address the problem is clearly stated as follows : 

“In the chemical and process industries, the whole 
tendency is towards continuous plants with the 
economies they offer in capital cost, man-power and 
throughput—whenever the volume of production is 
sufficiently great. Such continuous plants have 
demanded a large amount of instrumentation and 
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automatic control and one of the main purposes of 
a pilot plant is to investigate the instrumentation 
required. In many cases the plants have been 
designed and the instruments and control added 
later, and in fact all processes are really manually 
controlled because every major load change in 
general requires re-sotting of the desired values of 
all the controls. Electronic devices are much quicker 
and more accurate than the human sensés, and with 
appropriate servo-mechanisms they offer great ad- 
vantages. With the rapid advances in the design of 
automatic controls, Gesign engineers have been able 
to make considerabls improvements by the incor- 
poration of the Iates; standard instruments as they 
come on the market. Recently this approach to the 
process design problem, the addition of controls to 
process flow sheets, has reached something of a stale- 
mate. It is now clesr that the major advances will 
only be achieved if the use of automatic control is 
considered in the eariest design stages. This means 
that there must be consultations between the chemical 
engineer and the autcmatic control engineer from the 
earliest stages and a sympathetic understanding 
between them. 3 

“We must move pn from the stage of adding 
process controls in am empirical manner. This is not 
an easy matter, however, and it will call for a basic- 
ally new approach to the problem of process design. 
Two difficulties appear to stand out. First there is 
a grave shortage of automatic control engineers with 
the necessary experience. Coupled with this is the 
shortage of chemical engineers with sufficient under- 
standing of the theoretical approach to automatic 
control. Secondly, there is an almost complete lack 
of the information on plant and process characteristics 
which is required to enable automatic controls to be 
applied in a scientific way. Thus we have to face a 
dual problem of education and training on the one 
side and lack of quantitative data on the other.” 

Some six months eerlier, Sir Harold had proposed 
& joint conference between the Institution of Chemical 
Engineers and the Society of Instrument Technology 
—the membership of which includes the majority of 
those actively interested in developing and applying 
automatic control in the process industries. This 
proposal was welcomed by the Institution and the 
Society alike as a means of attacking the “dual 
problem of education . . . and lack of quantitative 
data". 

The need for the conference was very clearly 
demonstrated by the attendance of about eight 
hundred engineers, physicists and mathematicians at 
Church House, Westucinster, on October 4, when the 
proposed conference was held. Both the size of tho 
attendance and the very representative cross-section 
of engineering interests it represented afforded clear 
proof of the interest in the subject of discussion, 
namely, “Automatic Control in the Process Indus- 
tries". 

The first object. of ;he Conference was defined in 
the following words by Mr. John Oriel, president of 
the Institution of Chemical Engineers, in his opening 
address. ‘The time has passed when instrumentation 
could be looked upon as a luxury; nowadays, with 
much of our plant-des:gned for continuous operation, 
often with high throughput and with very severe 
operating conditions, the control is an essential part 
of the process itself, end the design of the plant is 
incomplete unless full account has been taken of the 
instrumentation. The need, therefore, for the closest 
collaboration between the instrument technologist 
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and the chemical engineer during the design, develop- 
ment and operation stages is of the „greatest im- 
portance. The need for a complete understanding of 
each other’s problems cannot be over-estimated.” 
Mr. Oriel thus placed the emphasis firmly on the need 
for close collaboration between those who develop 
and design control systems and those who develop 
and design processes and plant, and the necessary 
basis for such collaboration is stated unambiguously ; 
namely, “a complete understanding of each other's 
problems", 

The Conference was therefore essentially educative 
and the papers were carefully arranged to give as 
concisely as possible, and in the simplest terms, the 
basic information required by the chemical engineer 
to enable him to appreciate the requirements of the 
control system when designing processes and plants, 
and the necessity of carrying out investigations on 
full-scale plant in order to obtain information about 
the mechanism governing its behaviour as part of 
the control system. 

It may well be asked at this stage why the chemical 
engineer has not become familiar with the basic 
principles of automatic control during his academic 
training, and why he cannot supply the information 
about his processes and plants which is required by 
the.control system designer. These two questions 
must therefore be answered; but first it must be 
emphasized that the real significance and importance 
of this Conference rests on the fact that it marks the 
recognition of the problem which the questions pose, 
and represents the first step in a combined attempt 
by the plant designers and control system designers 
to solve it. 


Education of the Chemical Engineer in Control 
System Design 


The education of the chemical engineer is not 
complete unless he has a knowledge of the basic 
principles underlying the proper application of 
instrumentation and automatic control to mdustrial 
processes and plant, because, as has been stated 
already, their design and their method of operation 
have become (and will become mcreasingly) dependent 
for their economic success on their controllability. 
The universities and technical colleges have recog- 
nized the desirability of providing the chemical 
engineer with a knowledge of these basic principles, 
and the chemical engineering departments of several 
universities have made a generous allowance in their 
teaching programmes for a study of control systems. 
The very wide field to be covered in & chemical 
engineering syllabus makes this difficult to do; and 
- it has been found possible to do it only in^those 
Schools which have appreciated the vital importance 
of the subject and are prepared to sacrifice something 
else for 1t. Many even of the younger chemical 
engineering graduates have had little opportunity, 
therefore, of studying the subject during their 
undergraduate years, and it was for these gradustes 
and for those who graduated before instrumentation 
had achieved the general appreciation it now enjoys 
that the Conference was arranged. 

-As time goes on, and the inclusion of substantial 
courses on automatic control in graduate engineering 
syllabuses becomes more general, the need for joint 
conferences of plant and process designers and 
control .system designers will certainly increase. 
Future conferences will not be primarily educative as 
in the case of this first conference; they will be 
pitched at an increasingly advanced technical level 


^ 


NATURE 


February 11, 1956 von. 177 


and will be concerned with the discussion of systen 
design problems. 


Chemical Engineering Data 


The available chemical engineering data, althoug) 
not as accurate as is sometimes - desirable, are in 
general adequate to permit the prediction of proces: 
and plant behaviour in steady conditions and, there 
fore, to permit the economic design of plant to giv 
& specified output of a given product of the requirec 
quality—as long as there are no major disturbance: 
to the operating conditions. It is, of course, thi 
object of a control system to eliminate such dis 
turbances or to minimize their effect on operation 
but it will be clear that if they are to do so mos 
effectively, the dynamic characteristics of the proces: 
and of the plant must be designed to make the task 
as easy as possible. Such design, however, demand: 
a knowledge of the mechanism governing thes 
characteristics, and since this mechanism has no 


' been of immediate concern to the plant designer ir 


his main activity of designing for a steady output 
he cannot be blamed for not having studied it. Ir 
future, however, he must. The essential basis fo 
such study was presented very concisely and simply 
in the first two papers presented at the Conference 

It is not proposed to give a summary of these and 
other papers presented at the Conference and the 
discussion upon them because they have been pub. 
lished in full in the Journal of the Institution oj 
Chemical Engineers. 


Economics 


It is of interest, however, to record the very 
significant fact that in every paper, including the 
opening address by the president of the Institution 
and the concluding remarks by Sir Harold Hartley, 
past president of the Institution, and by the president 
of the’ Society of Instrument Technology, the 
economic aspect of control system design was 
emphasized. Even in the first paper dealing witt 
fundamental principles. Mr. R. S. Medlock pointed 
out that the design of a control system depends or 
the economics of the process, and increasing emphasis 
was placed on the economic aspect of the problem by 
each succeeding paper until the last paper but one, 
by Mr. S. W. J. Wallis, which was devoted entirely 
to the economies of process control. 

This emphasis on thé economics of the matter 
reflects the growing consciousness of control engineers 
of their responsibility for developmg, and applying 
to the full, the potential of automatic process control 
as a means of reducing production costs. 

The gradual evolution of process control to its 
present high standard of performance has been sc 
continuous that, to & large extent, its contributior 
to reduction of process operating costs has beer 
masked. Mr. G. C. Eltenton, in opening the dis. 
cussion ab the afternoon session, was voicing the 
conviction of the process control engineers them. 
selves, when he pointed out the value of being able 
to give firm facts to demonstrate the reduction in 
production costs which automatic control has effected 
in specific instances. Unfortunately, it is very rarely 
that it has been possible to obtein the firm figures 
which are unanimously agreed to be so desirable, and 
Mr. Eltenton’s remarks presented a challenge to botk 
control and chernical engineers which they must take 
up. This will result in the production of new figure: 
on the economics of process operation, and these wil. 
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a be of the very greatest Habártaioo to the subject— 
. not only i as à means of extending the use of automatic 
» control in the process industries, but also as a means 
improving the design of process control systems 
of process plant as à whole. 













-Organization 


Two other very important matters were raised 
during the Conference ; both concerned organization, 
in different ways. The first concerned the methods 
E rganizing the design of processes and plant in 
di bring to bear on the problem the full know- 
ilable to both the chemical engineer and 
ol engineer. In opening the discussion 
ing the morning session, Mr. J. E. Braham 
. directed attention to the difficulties involved in this 
problem, and to the necessity of giving thought to 
their solution at the present time. Clearly this is 
: y, because much delay will occur in the 
ow design praetices unless the process 
ve built up design organizations of the 
Lure to deal with them. 
ganizational problem associated with the 
ption of combined design by the chemical 
and the control engineer had received too 
us consideration to permit any immediate 
dise | at the Conference, but there is no doubt 
5 that M Mr. Braham’s timely warning of the difficulties 
-to be overcome will be the subject of considerable 
^j attention in the near future. 
The second organizational problem arises from the 
= necessity. of building up a fund of experimental data 














AGOSTINO BASSI, 


By Dr. G. C. AINSWORTH 
Department of Botany, University of Exeter 






THE concept of pathogenicity is now so familiar 
A that it seems scarcely possible that less than a 
 eentury ago the question of the reality of mierobial 
“infections could still be a living issue. The. contro- 
=- versy which then prevailed was, however, at least 
__ for pathogenic fungi, becoming a rearguard action by 
_ the few who were unable to appreciate the significance 
of discoveries made between 1835. and 1846 by an 
“Italian lawyer turned farmer, by a Hungarian medical 
oo man in Paris, and by an English country clergyman 
-microbiologists then, as now, being drawn from 











Miles Joseph Berkeley's classical paper 
Observations, botanical and physiological, 
ato murrain", in which he concluded of 
pht that "the decay is the consequence of 
esence of the mould and not the mould of the 
cay", hàs long been accepted as a landmark in the 
chistory of plant pathology. David Gruby's series of 
(six short papérs? published between 1841 and 1843, 
in which he elucidated the mycotic nature of thrush 

and the principal types of ringworm in man, is 
: generally recognized to have laid a firm foundation 
for the development of medical mycology. Agostino 

Bassi (Fig. 1), the centenary of whose death falls on 

February. 15, who was the first to elucidate the 
etiology of a contagious microbial disease and to 
-effect the ‘experimental infection of one. living 
“organism by another, has, on the other hand, been 

neglected: onteide h his native Shanty. He receives à 















NATURE 


255 — 





on ibat "ad procsss characteristics. These data: 
should. clearly be eóllected and: correlated, as Mr, 
Oriel pointed out in his opening address, by some | 
central body “wheres there can be a ready exchange . 
of data which is sc urgently needed" by both the 
plant designer &nd :he control designer. - 

Sir Harold Harty, in his summing up. of the. 
Conference, suggested that this might well be a func- 
tion of the Nationa! Chemical Engineering Research 
Station, which it was recommended by the Cremer 
Report should be s»t up and sponsored jointly by 
the Government.and industry. Some delay, however, 
is unavoidable before any new organization. could 
undertake this responsibility, and it was su 


by the président of the Society of Instrument. Tech. 4 


nology that the Concrol Section of the Society: could j 
well undertake this important work in the m e 
time. By doing so, the Society could avoid the delay _ 
which might otherwise occur in organizing the 
collection and ccrrelation of the data and could make | 
a valuable contribusion to accelerating progress 
this field and thereby decrease the production costs 
of the process indussries. i: 

It is clear, however, that the suecess of any central ; 
organization employed for collecting and correlating 
technical data, cr of any organization in individual 
companies for puttieg into design practice the new 
techniques envisaged, must depend on ‘the close 
collaboration of process plant and control system 
designers. The moss important result of this Con- 
ference has been to s:imulate & joint approach to the 
problem and care must be taken in the future to 
encourage and preserve it. 


1773-1856 





few words in mest histories of biblia: bati he has 
been largely forgotter,, even by myeologists who have. 
perpetuated his mam» in the specific epithet of one 
of the common entormogenous fungi. 

Agostino Bassi’s life was uneventful. and can be 
quickly summarized. He was born in Lombardy on 
September 23, 1773, at Mairago, four miles from 
Lodi, where he went to school. Then he studied law . 
at the University of Pavia and after graduating in 
1798 was appointed te the post of provincial adminis- 
trator and assessor at Lodi, later becoming an official 
under the new Napcleonic regime. Like so many 
men of genius, Bassi suffered from life-long ill health. _ 
Defective eyesight forced him to relinquish office and 
to retire to his father’s farm at Mairago, and one 
result of this was the publication in 1812 of his first 
book, “Il pastore bene istruito” (“The Well-educated 
Shepherd"), a comprehensive work of 460 pages on 
sheep farming. In 1815 an improvement in his health 
allowed him to re-enter government service, but only 
for a year, after whick he returned to Mairago, where 
he devoted himself to agricultural and scientific 
pursuits until his:dea-h in 1856. At first financially. 
embarrassed, Bassi in 1838 inherited a fortune from 
a cousin, à poor tailor of Mairago who became a 
wealthy military contractor and was created Count 
of Sommariva by Napoleon. ; 

Bassis interests were wide, and, while at the 
university, in addition to his legal studies, he took 
courses on mathematics, medicine and various aspects 
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Fig. 1. Agostino Bassi (1773-1856) 

of natural science, his teachers including the 
anatomist Scarpa, the physicist Volta, and Lazzaro 
Spallanzani* (1729-99), the versatile physiologist 
noted for his studies on spontaneous generation 
which antedated by a century those by Pasteur and 
Tyndall. Bassi was also of an inquiring turn of mind 
and in 1807 he decided to investigate the dread 
muscardine disease of silkworms which ravaged the 
silkworm industries of Italy and France. The notion 
prevailed that the cause of muscardine was ‘environ- 
mental’, that is, was due to the state of the atmo- 
sphere, the food, or the method of breeding, and it 
was to these aspects that Bassi first turned his 
attention. He “bred silkworms in all ways, subjecting 
them even to the most barbarous treatment; the 
poor creatures died by thousands and in a thousand 
ways”, but not a single case of muscardine disease 
resulted. He next tested the hypothesis that the 
disease was due to hyperacidity and studied the 
effects of phosphoric acid, but although the silk- 
worms again died there was only putrefaction; no 
hardening of the corpse and no white bloom on its 
surface, the characteristic post-mortem signs of 
muscardine disease. Bassi was able to simulate death 
by muscardine disease by hanging up silkworms 
enclosed in paper bags in a chimney over a continuous 
fire and then placing the hardened corpses in a cellar 
or keeping them moistened with water. Silkworms 
so treated deceived the experts, but to Bassi's chagrin 
they lacked the one essential character of a silkworm 
which has died from museardine disease. The 
“contagious faculty" was missing. They did not 
induce the disease when placed among healthy 
silkworms. 

Discouraged by his failure, Bassi was “‘hurriliated 
in the extreme, silent and idle" and *oppressed by à 
terrible melancholy” for many months ; but in 1816 
his spirits revived and he began work again on a new 
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line of attack suggested by his observations on the 
course of natural epidemic outbreaks. It occurred to 
shim that the disease did not originate spontaneously 
but was caused by an “extraneous gorm”, He soon 
discovered that the infectious material was the white 
efflorescence which developed on the dead silkworms, 
and by subjecting this material to microscopic 
examination (Bassi possessed a compound microscope 
which after his death was acquired by the town of 
Lodi; Berkeley worked with doublets until 1868), 
he found it to be “a plant of the cryptogamic kind, 
& parasitic fungus". By a long series of compre- 
hensive and often elegant experiments Bassi was able 
to demonstrate that this fungus was the pathogen. 
He showed that silkworms of all ages were susceptible 
and that an infected worm became infectious only 
after "calcination"—the sporulation of the fungus 
over the surface of the dead larva—and he concluded 
that every “spontaneous” outbreak of the disease 
could be traced to the introduction of infected silk- 
worms or to the use of contaminated cages or utensils. 
He also developed measures by which the disease 
could be controlled. 

By 1833 Bassi felt ready to submit his work for 
adjudication by the University of Pavia, and in 1834 
he performed a series of the crucial experiments 
before a commission of nine professors from the 
Faculties of Medicine and Philosophy. The pro- 
fessors were convinced. They issued Bassi with a 
signed certificate which he printed in the preface of 
the first part of the monograph (“Del Mal del Segno, 
Calcinaccio o Moscardino" ; Parte Prima: “Teoria”, 
1835; Parte Seconda: “Pratica”, 1836) (Fig. 2) in 
which he gave a detailed account of his investigations 


DEL MAL DEL SEGNO 


CALCINACCIO vo MOSCARDINO 
Malattia. die affligge 


I BACHI DA SETA 


E SUL MODO 


DI LIBERARNE LE BIGATTAJE 


ANCHE LE Fi) sareetara 
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la quale oltre a contenere molti utili precetti intorno al miglior governo 
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Fig. 2. Title-page of **Del Mal del Segno” (1835) 
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and his conclusions. This work aroused much interest 
but was given & mixed reception. Giuseppe Balsamo 
Crivelli, professor of natural history in the University. 
of Milan, studied the causal furigus and named it 
Botrytis bassiana (now Beauveria bassiana), and con- 
firmation of Bassi’s findings was published in 1838 
by the director of the Paris Natural History Museum, 
Victor Audouin, to whom Bassi had sent a copy of 
his monograph and an infected.chrysalis. There were 
opponents, to whose opinions Bassi was perhaps 
unduly sensitive, but his results were well founded 
and convinced the unprejudiced. 

The study of muscardme disease is Bassi’s major 
achievement. In the years that followed, he issued a 
second edition of “Del Mal del Segno" (1837) and 
published additional observations on this disease. 
He also wrote lengthily on pellagra and cholera, on 
diseases of the mulberry, vine and potato, and on 
other topics. He received a number of honours from 
both Italian and foreign academies, and to com- 
memorate the centenary of Pasteur’s birth & collected 
edition’ of Bassi’s writings was published in Italy 
in 1925 under the-auspices of a national committee 
headed by Mussolini. The collected writings are 


supplemented by biographical data and by a biblio- . 


graphy which lists more than forty articles, all in 
Italian, bearing on Bassi’s life and work. The most 
important account of Bassi in English is that by 
Major’. 

As with many other outstanding figures in the 
history of science, Bassi crystallized 1deas which were 
becoming prevalent. The influence on Bassi of 
Spallanzani’s views on spontaneous generation has 
already been implied, and Bassi must have been 
familiar with the frequent association of fungi with 
decay and disease. In England an illustrated 
observation on salmon disease of freshwater fish had 
been given as early as 1748, and in 1832 the zoologist, 
Richard Owen, when dissecting a flamingo which had 
died at the London Zoo, found the lungs Imed with 


` 1 Berkeley, M. J., J- Hort. Soc., 1, p ggo. 
1948 
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a Vegetablg mauld and concluded that there were 
Entophyta as well as Entozoa. The trail became 
even warmer when. as cited by Bassi, Profs. Con- 
figliachi and Brugratelli, of Pavia, suggested that 
the muscardine disease had a mycotic origin because 
of the fungus smell associated with silkworms killed 
by this disease ; but to Bassi must go the credit of 
being more perceptive and persevering than his 
contemporaries. Bassi’s work was in its turn the 
stimulus that led Schoenlein to discover the mycotic 
nature of favus in man and it certainly influenced 
both Gruby and Barkeley ; the latter including in 
his paper on potato blight the first illustration of 
Beauveria bassiana to be published in Britain. 

Bassi, if given to verbosity, was a modest and at 
times almost diffident writer. He was generous to 
others but he appears not to have suffered fools 
gladly, for in the preface to “Del Mal del Segno”, 
while appealing to savants and breeders for their 
observations, he wazns them that “‘to save time and 
trouble I shall reply only to those which seem to me 
sufficiently founded in fact to be able to further in 
some way the progress of science and art". Bassi 
lived up to his motto: “Quando il Fatto parla 
Ragion tace, perchS la Ragione è figlia del Fatto, 
non il Fatto figlic della Ragione" (“When Fact 
speaks Reason is silent, because Reason is the child 
of Fact, not Fact tke child of Reason"). 

I am much indedted to Prof. R. Ciferri, of- the 
University of Pavia for a microfilm of Bassi’s mono- 
graph, for a portraits of Bassi, and for taking me on 


a pilgrimage to Lod-, and to Mr. P. J. Yarrow, of the . 
for translations from the ' 


University of Exeter, 
Italian. 


(Reprinted in '"Phyto- 
pathological Classics’, No. 12, 

2 Zakon, S. J., and Benedek, T , Bull. Hist. Med., 18, 165 (1944), give 
English translations of Gruby’ 8 papers. 

3 Tortonese, E., Endeavour, 7, 92 (1948). 

* “Opere di Agostino Bassi" (Pavia, 1925). 

5 Major, R. H., Bull Hist.. Med., 10, 97 (1944). 
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Dr. Arthur Felix, F.R.S. 


Tue sudden death of Dr. Arthur Felix on January 
14 -at the age of sixty-eight removes from the bac- 
teriological world one who had inade his home in 
Britain for nearly thirty years and who had come to 
occupy, in the niche he carved out for himself, a 
position of considerable authority. The work he had 


done, much of it as a young man, had earned for, 


him an international reputation, and it was & source 
of great joy to himself and his friends when the value 
of his contributions was recognized in 1943 by his 
election to the Fellowship of the Royal Society. He 
was an excellent example of the group of investi- 
gators who, trained in the field of chemistry and 
physies, have turned their attention to bacteriology 
and added so much to our knowledge of medical 
Science. 

Dr. Felix was born of Orthodox Jewish parents on 
April 3, 1887, in Silesia—now part of Poland—not 
far from Tarnow. He was educated at a German 
Gymnasium, and then went to Vienna, where he 
studied chemistry and took his doctorate. After a 
period of two years or so learning mycology under 
Lafar, he was called up on the outbreak of war in 


1914, and attached to a laboratory in a field ambulance 
posted near Cracow. There he met Weil, associate 
professor of bacteriology at Prague, under whom his 
bacteriological training was begun. The two formed 
an admirable pair. Between them they observed a 
peculiar phenomenon that they rapidly adapted to 
the diagnosis of syphus fever, which was then 
prevalent on the Sastern front. The Weil-Felix 
reaction, as-1t was called, proved of immense value 
in the differential Ciagnosis of typhus from typhoid 
and other fevers of unknown origin, and stimulated 
a great deal of research to explain why it was possible 
to obtain a specific agglutination reaction with an 
organism playing apparently no part in the causation 
of the disease. Intimately bound up with this reaction 
was a curious variztion observed by Weil and Felix 
in the behaviour of pne of the strains—Proteus X 1— 
which was under some conditions motile and under 
others non-motile. The association of this change 


with the serologica. behaviour of the organism was ' 


quiekly appreciated, and a distinction established 
between the loose doccular agglutination dependent 
on the flagella of the motile form and the compact 
granular agglutination dependent on the body or 


‘ 


258 n]. NATURE 


somatie substance present in both motile and non- 
motile forms. These observations on Proteus were 
later found to fit in admirably with similar observa- 
tions made several years previously by Smith and 
Reagh in the United States on & member of the 
Salmonella group, and provided the basis of a 
wide generalization on the antigenic structure of 
bacteria. 

At the end of the First World War, Felix worked 
for a time at Prague and, after taking a three-months 
course in tropical medicine at Hamburg, moved in 
1920 to Palestine, where he served as a hospital 
bacteriologist for some years. In spite of his attach- 
ment to Zionism, he was forced to the conclusion 
that Palestine could not offer him the opportunities 
for research that he wanted, and he gladly accepted 
an offer in 1927 by Prof. J. C. G. Ledingham to join 
the Lister Institute in London. There ho settled 
down among congenial colleagues and added to his 
reputation by discovering the Vi antigen of tho 
typhoid bacillus. In 1939 he was appomted to a post 
in the Emergency Public Health Laboratory Service, 
in which he built up what was later to become the 
Central Enteric Reference Laboratory and Bureau. 
His development ‘of the Vi-phage typing method for 
‘finger-printing’ typhoid bacilli, which had been 
introduced by Craigie and Yen in 1938, attracted 
world-wide interest, and in 1947 Felix’s laboratory 
at Colindale was designated the international reference 
laboratory for the phage-typing of these organisms. 
Felix retired from the Public Health Laboratory 
Service in 1954, and returned to the Lister Institute 
where, with a research grant, he was able to tidy up 
some of his unfinished work. 

Dr. Felix married in 1923 Leah Gluckman, of 
Tel-Aviv, who survives him. G. S. WILSON 


Prof. James Small 


Pror. JawEs SMALL died on November 28 at the 
- age of sixty-six. Born at Brechin, Forfarshire, he 
was educated at Brechin High School, the Pharma- 
ceutical Society’s School, and Birkbeck College 
(University of London). After graduation he lectured 
for a brief period at Armstrong (now King’s) College, 
University of Durham, and then at the outbreak of 
the First World War joined the Black Watch Regi- 
ment. He was wounded and invalided out of the 
Army in 1916, and returned after a period of con- 
valescence to his appointment at Armstrong College. 
In 1916 he became lecturer in botany at Bedford 
College, University of London, and in the following 
year was appointed also lecturer at the Pharmaceutical 
Society. He left London’ in 1920 to take the chair 
of botany in The Queen’s University, Belfast, suc- 
ceeding Prof. R. H. Yapp. He was elected to the 
membership of the Royal Irish Academy in 1922, 
and to the fellowship of the Royal Society of Edin- 
burgh in 1926. He held the chair at Belfast until 
his retirement in 1954, when the Senate of the 
University bestowed the title of emeritus professor 
upon him. 

Small’s first major research was on the Compositae. 
His work on this family was published as a New 
Phytologist monograph in 1919 under the title “The 
Origin and Development of the Compositae”, and for 
this research he received the degree of D.Sc. of the 
University of London. In 1922, Small contributed a 
chapter to J. C: Willis’s book, “Age and Area”, on 
the evolution of the Compositae, and this initiated a 
series of papers in which he joined Willis in rejecting 
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natural selection“as an explanation of the course of 
evolution, advocating instead the idea of a sudden 
origin of species. He drew evidence for this from 
several groups, plant and animal, but particularly 
from the diatoms and Foraminifera, which have 
fossil records suitable for quantitative analysis. 
Recondite in style, these studies on “quantitative 
evolution” have seemed to some almost perversely 
out of step with current evolutionary thought ; 
yet by his intensive analysie, Small brought to light 
quite remarkable regularities in the evolutionary 
history of the groups that came under his attention, 
regularities which remain to be explained by 
any evolutionary theory claimmg to have general 
validity. 

His other main line of research concerned pH. 
phenomena in plants. He devised a colorimetrical 
method for the determination of pH. in plant tissues 
in the early nineteen-twenties, and the results of 
numerous observations were brought together in the 
Protoplasma monograph “Hydrogen-ion Concentra- 
tion in Plant Cells and Tissues” in 1929. His book, 

‘pH and Plants”, was published in 1947, and another 
of a more general nature, entitled “Modern Aspects 
of pH”, in 1953. In this year also he wrote a con-- 
tribution on “The pH of Plant Cells" to-the current 
series of Protoplasmatologia monographs, and during 
his final illness he completed the correction of the 
proofs of a contribution on the estimation of pH 
values in living tissues and saps to Paech and Tracey’s 
“Modern Methods of Plant Analysis". 

His work on pH led Small to an interest in stomatal 
mechanisms, on which he published several papers. 
He was also actively concerned with the problems of 
protoplasmic movement, and devised a technique for 
its study in living stems. His important observation 
of very high rates of cyclosis in living sieve-tube 
elements of marrow is often overlooked, despite 
its high significance in relation to solute translo- 
cation. 

Small's many-sided work on evolution and plant 
physiology was recognized in 1951 by the award of 
the Makdougall—Brisbane Prize of the Royal Society 
of Edinburgh, for distinguished research published in 
the journals of the Society. 

His early interest in pharmacognosy was responsible 
largely for the writing of Small’s “Textbook of 
Botany" (first edition, 1921; fourth edition, 1937), 
which was intended principally for the use of medical 
and pharmaceutical students, and which in ‘its 
encyclopsdic nature reflected its author’s own vast 
acquaintance with morphological botany. 

For practically a quarter of a century Small was 
a member of the committee of the British Pharma- 
copeia, and he served on the council of the Pharma- 
ceutical Society of Northern Ireland from its inception. 
He wrote innumerable papers on the botanical char- 
acteristics of officinal plants, and contributed a long 
series of beautifully illustrated articles to the journal 
Food on the structure, properties and ‘uses of drugs 
and spices. 

From 1920, when winning a vest-pocket camera in 
a newspaper competition provided an introduction, 
Small had &n enthusiastic interest in photography, 
both technieal and artistic. He became keenly aware 
of the potentialities of photography for recording the 
structures of botanical objects in the magnification 
range X 1-20, and his superb pictures taken with 
thé Small-Watson camera have been widely pub- 
lished and exhibited. This activity gained him 
election to the fellowship of the Royal Photographic 
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Society m 1938—an honour which he treasured as 
highly as any that came to him in the more academic 
sphere. 

A great lover of argument, Small never failed to 
stimulate through his perennial heterodoxy, coupled 
with his impressive width of botanical knowledge. 
To those who knew him well he was the most kindly 
and generous of men, full of a humour which was 
wont to find its expression at times in the gentle 
teasing of authority, more particularly authority 
which was itself humourless. 

He is survived by his wife, two sons and daughter. 

J. HESLOP HARRISON 


Prof. D. R. Boyd 


Davom Runciman Born, who died on December 28, 
gave forty-one years service to university education 
1n Southampton, and was one of the ablest of a very 
small and steadfast band whose work has made the 
University of Southampton possible. Born on 
February 26, 1872, he was the son of the minister of 
the parish of Mams, near Dundee. His father died 
when he was only one year old, leaving & widow and 
three young children in straitened circumstances. 
The family moved to Edinburgh, and young David 
attended the then rather spartan John Watson 
Institution during 1880-86. After a short period on 
the classical side of George Watson’s College, he 
moved to Glasgow and in 1888 entered the University 
of Glasgow. He had a distinguished undergraduate 
career, gaining prizes in chemistry, natural philosophy 
and mathematics, and in 1892 was awarded the B.Sc. 
degree with honours in chemistry. With the Robert 
Donaldson. scholarship he studied in Vietor Meyer’s 
laboratory at Heidelberg, acting as Jacobson’s 
assistant for a year, and gamed the Ph.D. degree. 
After about two years as demonstrator in chemistry, 
under Frankland, at the Mason College, Birmingham, 
he was one of five lecturers appointed in 1896 to the 
Hartley Institution, Southampton, with the object of 
bringing the teaching up to university standard. 
This was so far successful that the Institution became 
the Hartley University College, with a small and 
precarious Treasury grant, in 1902. It was largely 
due to Boyd and his colleague, John Eustice, head 
of the Engmeering Department during 1892-1931, 
that the College survived the frequent crises of the 
first decade of this century. 

Up to 1919, Boyd never had more than one 
academic assistant, and the major part of a heavy 
teaching programme fell on him. He was an excep- 
tionally clear and inspiring teacher: Prof. C. K. 
Ingold, a student at the College during 1911-13, 
writes: “he treated us to a most exciting exposition 
of the whole of Chemistry as a living, growmg subject, 
rich ın opportunity for the questing spirit. Werner’s 
resolution of cobaltammines, and Knorr’s and Kurt 
Meyer’s work on ethyl acetoacetate came hot from 
the Annalen or Berichte, yet without sacrifice to the 
pattern of the lecture course as a whole. Everythmg 
was critically (and remarkably soundly) assessed, and 
some much publicized but unsound work dealt with 
severely”. After 1920, with a somewhat larger staff, 
though still small by university standards, the 
teaching was maintained throughout at a very high 
level until his retirement m 1937. 

Until about 1930, Boyd kept research going 
actively, despite very meagre resources. His name 
appears on some twenty papers, and another ten by 
his pupils are on lines initiated by him. He studied 
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various aspects of she chemistry of aromatic com- 
pounds, and a series of papers on organic compounds 
of phosphorus is of particular interest. Two papers 
on the kinetics of reaction between sodium derivatives 
of phenols and ethylene oxides are still frequently 
quoted. He encouraged several other successful lines 
of research, in differsnt branches of chemustry, in his 
department. Hp was awarded the D.Sc. degree of 
the University of Clasgow in 1902, and frequently 
examined for that University. 

Boyd was invaluable in the administration of the 
College, in which he took a large part. He was chair- 
man, later dean, of she Faculty of Science for many 
years, and, vice-principal after the retirement of Prof. 
Eustice in 1931. Hə was tall, gentle and dignified, 
with courtly manners; he spoke and wrote clearly 
and persuasively. ard spoke so little of himself that 
many of his colleagues were unaware that, over 
several years while kolding the chair, he read for the 
Bar and qualified as a barrister of the Inner Temple. 
His unvarying mairtenanee of high academic stan- 
dards, unselfishness and outstandmg integrity earned 
the confidence of his colleagues; and he was much 
loved and respected in his own department. He 
married in 1909, and had two sons; but his later 
years were saddenec by the death of both his sons 
in 1944 on war service, and his wife died last August. 
What the University of Southampton owes to him 
cannot be over-estimated ; and he rendered notable 
serviees to chemistry both through his own researches 
and by the inspiration and sound training he gave to 
many generations af pupils, whose collective con- 
tributions to researck and to teaching are an imposing 
monument to their teacher. N. K. Apam 


Prof. ?. N. Chirvinsky 


Petr NIKOLAEVICH CHIRVINSKY was born on 
February 7, 1880, in Moscow in a family of a scientific 
worker. In 1902 he graduated from the University . 
of Kiev. In 1909 he was appointed professor of 
applied geology in ths Don Polytechnical Institute at 
Novocherkassk and finally in 1943 he became pro- 
fessor of petrology in the University of Molotov 
(formerly Perm). Hə died on June 21, 1955. 

A petrologisb and mineralogist by profession, 
Chirvinsky took all allied sciences as his province. 
In his fifty-three years of academic life, it 1s estimated 
that he pubhshed 3&0 papers and books comprising 
6,760 printed pages, and covering such varied sub- 
jects as petrology, mineralogy, crystallography, 
meteoritics,  geologz,  hydrogeology, astronomy, 
physics, chemistry aad geochemistry. Of these the 
first four were his main preoccupation, and he has 
to his credit many pablished deseriptions of igneous, 
metamorphic and sedimentary rocks, mmerals and 
meteorites. He was particularly interested in the 
mineral composition of granites and other igneous 
rocks, and in this connexion he elaborated a method 
of “geometrical-chemical” analysis (1987) and pub- 
lished a book on the average composition of rock- 
forming minerals (1953). Another interest was the 
chemical compositior. and genesis of minerals, and 
one of his papers on a uranium mineral was published 
in English (Miner. Mag., 20, 287; 1925). More than 
eighty papers and nates were devoted to meteorites. 
He was also very mtch alive to the wider problems 
of cosmology and geochemistry. He was a modest 
and friendly man, and an excellent and inspiring 
teacher, S. I. TowxEIEFF 
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NEWS and: VIEWS 


The Department of Scientific and Industrial 
Research : i 
Sir Ben Lockspeiser, K.C.B., F.R.S. 


In March of this year Sir Ben Lockspeiser ceases 
to be secretary to the Committee of the Privy Council 
for Scientific and Industrial Research. He was 
appointed in 1949, and has, therefore, had the 
responsibility of guiding the largest of the Govern- 
ment’s Research Councils through a most important 
phase of its development. When he took over, 
D.S.I.R.'s recurrent expenditure was little more than 
£3 million, and its capital grant about £100,000. 
To-day the first runs at £6-5 million, while the second 
stands at £1-3 million. In parallel, D.S.1.R.’s scientific 
staff has increased from 1,700 to 2,400. Sir Ben was 
ideally suited to bring about this expansion. He 
brought to his task considerable administrative 
capacity and experience, and a life-long knowledge 
of Government scientific establishments. From 1920 
until 1939, when he became assistant director of 

` scientific research at the Air Ministry, he wes a 
-mémber of the Royal Aircraft Establishment, Farn- 
borough, and before moving to D.S.LR., he was 
successively director-general of scientific research, 
Ministry of Aircraft Production, and chief scientist 
to the Ministry of Supply. During the period of his 
forceful reign, Sir Ben has constantly kept to the 
fore the conception of D.S.I.R. as an agency which 
is concerned not only in the cultivation of new 
scientific knowledge, but also in seeing that this 
knowledge firids its fruitful application. Under his 
influence the research associations have prospered, 
and at the same time D.S.I.R. has strengthened its 
connexions with industry by establishing a central 
. - Intelligence Division. 


- *-? fir Ben's influence has also been both valuable 


and extensive outside the domestic affairs of D.S.I.R. 
As an official member of the Defence Research Policy 
Committee (see p. 251 of this issue) he has shared 
the responsibility of defining the general scientific 
needs of the Armed Services, and, where necessary 
and possible, has seen that the facilities of D.S.I.R. 
have been available for work in this field. He has 
also been an official member of the Advisory Council 
on Scientific Policy, through which he has been 
directly concerned with a wide variety of topics that 
fall within the field of civilian science, and most 
particularly with the problem of scientific man-power. 
Since 1953 Sir Ben has, in addition, been president 
of the European Organization for Nuclear Research. 
Sir Ben’s voice will be much missed in the Council 
rooms to whose work he has always contributed 
with ‘wisdom, and with force tempered by good 
humour. Although he has now come to the end of 
his official term of service at D.S.I-R., it is to be 
hoped that the country will still be able to learn his 
opinions about the broader affairs of science, and 
that he will find the opportunity to make his views 
on science and industry, as well as on scientific 
education, known to‘increasingly wider ‘audiences. 


Prof. H. W. Melville, F.R.S. 


Pror. H. W. MxzzviLLE, Mason professor of 
chemistry in the University of Birmingham since 
1948, succeeds Sir Ben Lockspeiser as secretary of 
D.S.I.R. Prof. Melville was educated at George 
. Heriot’s School, Edinburgh, and at the Universities of 
Edinburgh and Cambridge. During 1933-44 he was a 
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Fellow of Trinity College, Cambridge, and between 
1940 and 1948, before taking up his appointment in 
Birmingham, professor of chemistry in the University 
of Aberdeen. : He was elected to the fellowship of the 
Royal Society in 1941, and was awarded the Davy 
Medal last year for his distinguished contributions to 
the chemistry of macro-molecular substances. His 
researches before 1939 were concerned with the 
mechanism of gas-phase reactions, especially in slow 
and explosive combustions, and with the photo- 
chemistry of polyatomic molecules and photosensit- 
ized reactions. Inquiries into gas-phase polymerization. 
reactions, which Prof. Melville took up during this 
period, laid the foundation for much of his post-war 
researches. These were mainly directed to the study 
of liquid phase -polymerization; and the develop- 
ment and combination of a series of completely new 
physical methods, including highly sensitive methods 
of following liquid phase reactions, led to the com- 
plete eludication of- the kinetics and chemistry of 


-this process. Considerable advances were also made 


in the study of the breakdown of large molecules, 
while the use of radioactive tracers allowed Prof. 
Melville to extend his investigations on the chemical 
side. Ali these developments have shown how to 
synthesize completely new types of macro-molecules. 
Much of this will no doubt be reviewed by Prof. 
Melville in the Bakerian Lecture of the Royal Society 
which he is due to deliver in the near future. ^ 
Prof. Melville brings to his new responsibilities not 
only great achievements as an investigator, but also 
considerable experience of advisory work on behalf 
of the Government. He was a member of the 
Advisory Council of D.S.I.R. between 1946 and 1951, 
and has also served on the Advisory Council of the 
Ministry of Supply ; on the Research Council of the 
British Electricity Authority ; on the Fuel Research 
Board; and on the Advisory Council of the Ministry 
of Fuel and Power. He was also a member of the 
Royal Commission on University Education in 
Dundee. Many new responsibilities will now fall to 
his lot, including not only the direction of D.S.I.R. 
but also the representation of its interests on the 
Advisory Council on Scientific Policy and on the 
Defence Research Policy Committee. Prof. Melville’s 
great record of achievement and service provides 
every confidence that the further development of 
D.S.I.R. has been entrusted to a man who has all the 
imagination and drive necessary to fulfil his task. 


Directorship of the National Physical Laboratory : 
Prof. G. B. B. M. Sutherland, F.R.S. 


Pror. G. B. B. M. SUTHERLAND, professor of 
physics and director of the Biophysics Research 
Centre in the University of Michigan, has been 
appointed director of the National Physical Labor- 
atory. It is expected that Prof. Sutherland will take 
up the appointment in September next; Dr. R. L. 
Smith-Rose will continue as acting director until 
Prof. Sutherland takes up duty. Prof. Sutherland 1s 
a leading authority on infra-red spectrum analysis 
but of recent years has developed especial interests 
in the field of biophysics. He was educated at the 
Morgan Academy, Dundee, and the University of St. 
Andrews. From 1935 until 1949 he was a fellow of 
Pembroke College, Cambridge. During the early part 
of the Second World War, Prof. Sutherland was 
assistant to the Director of Scientific Research at 
the Ministry of Supply. In 1941 he was made head 
of & group carrying out research in Cambridge for 
that Ministry, the Ministry of Aircraft Production 
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¿rd the Admiralty on the structure of hydrocarbons. 
This work led to significant improvements in aviation 
fuels. In 1947 he became reader in spectroscopy at 
Cambridge and in 1949 was appointed to his present 
post in the University of Michigan. He was elected a 
Fellow of the Royal Society in 1949. 


Zoology in University College, Swansea : 
í Prof. E. W. Knight Jones 


Dr. E. W. Kwiexr Jones, deputy director of the 
Marme Biology Station at the University College of 
North Wales, Bangor, has been appointed to be the 
first occupant of the chair of zoology in the University 


College of Swansea. Educated at Epsom College and ` 


at the University College of North Wales, Dr. Knight 
Jones graduated with first-class honours in zoology 
in 1938 and started research on the nervous system 
of Saccoglossus, one of the Enteropneusta. He was 
awarded a Meyricke Scholarship of Jesus College, 
Oxford, in 1939 and continued his research under 
Dr. (now Prof.) J. Z. Young. At the outbreak of 
war he joined the Army, being commissioned in 
the Royal Artillery. He was promoted captain, 
mentioned in dispatches and wounded durmg the 
crossing of the Rhine in 1945. On demobilization he 
returned to Oxford to complete his studies on the 
enteropneustan nervous system, for which he was 
awarded the degree of D.Phi. From 1946 he was 
engaged on shellfish research under Dr. H. A. Cole 
in the Ministry of Agriculture and Fisheries, being 
naturalist-in-charge at the then newly formed Burn- 
ham-on-Crouch station, until he returned to Bangor 
in 1950 on the foundation of the Marine Biology 
Station. Much of Dr. Knight Jones’s work has been 
concerned with problems of larval settlement, to 
which he has made contributions of fundamental 
importance. He has shown the importance of gre- 
gariousness during spat-fall and has directed attention 
to the constancy of direction of metachronal waves 
and ıts relation to the direction of beat in the ciliary 
tracts of both larve and' adults. Recently he has 
shown that many planktonic animals are sensitive 
even to small changes of hydrostatic pressure, a 
finding that is likely to prove cf great significance in 
relation to vertical movements. 


Institution of Electrical Engineers: Awards 


Sm SrANLEY ANGWIN has been elected to honorary 
membership of the Institution of Electrical Engineers 
in recognition of his outstanding life's work m the 
field of telecommunication, both national and inter- 
national, and of his distinguished services to the 
Institution. Sir Stanley, who was engineer-m-chief 
of the Post Office during 1939—46, is a past president 
of the Institution and was awarded the Faraday 
Medal of the Institution in 1953 (see Nature, 171, 
287; 1953). 


Prof. G. W. O. Howe 


THE thirty-fourth award of the Faraday Medal of 
the Institution has been made to Prof. George 
William O. Howe for his pioneering work in the 
study and analysis of high-frequency oscillations and 
on the theory of radio propagation, and for his out- 
standing contributions to engineering education. 
After graduating from Armstrong College (now 
King’s College), University of Durham, Prof. Howe 
gained industrial experience in electrical engineering, 
and then in 1905 went to the Imperial College of 
Science and Technology, London, as a lecturer, being 
appointed assistant professor of electrical engineering 
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in 1909. For a brie='spell in 1920 he was head of the 
Department of Electrical Standards and Measure- 
ments of the National Physical Laboratory, and m 
the following year he was appointed James Watt 
professor of electrical engimeering in the University 
of Glasgow, a position he held until his retirement m 
1946. During 1920-22 he was editor of the Radio 
Review, and in 1925 became editor of the Wireless 
Engineer, an office he still holds. Prof. Howe's 
association with the Institution of Electrical Engineers 
began in 1905 when he was elected an associate 
member. He took a prominent part in the formation 
of the Wireless (now Radio and Telecommunication) 
Section of, the Instztution in 1919, and in 1924 he 
gave the first of the Institution’s Faraday Lectures, 
his subject being “World-Wide Radio Telegraphy". 


New York Academy of Medicine : Awards 


THE Medal of the New York Academy of Medicine 
has been awarded to Dr. Eugene Floyd DuBois for 
his fundamental contributions to the science of 
metabolism and the understanding of disease, for his 
work in the development of clinical science and 
medical education and for his services to the United 
States during two World Wars m the solution of 
physiological problems in aviation medicme and 
submarine warfare. The Medal was founded twenty- 
seven years ago and is awarded from time to time for 
distinguished service in medicine, the present award 
being the tenth to be made. Dr. DuBois, who was 
formerly professor of physiology and biophysics in ` 
Cornell University Medical College, New York, is 
probably best known for his studies of the physical 
mechanism of fever, particularly his calorimetric work 
in skin temperature end heat radiation. The Academy 
has also presented a plaque to Dr. Malcolm Goodridge 
for his outstanding services to the Academy, par- 
ticularly as presidert during the early years of the 
Second World War. 


Imperial College of Science and Technology 


QUESTIONS were raised in the House of Lords on 
January 25 regardurg the expansion of the Imperial 
College of Scienca ard Technology. The Secretary of 
State for Commonwealth Relations, replying for the 
Lord President of the Council, said that, in view of 
the urgent need to increase the output of scientists 
and technologists in -Britain, the Government has 
decided to adhere to the scale of development for the 
Imperial College orginally announced. To enable 
this decision to be given effect, new premises for the 
Imperial Institute will be provided elsewhere. He 
said that he does not think there is now anything to 
hold up the origmal building plan of the Imperial 
College; the Government is fully aware of the 
urgency of the problem of expanding technological 
education. 


Manchester College of Science and Technology 


SPEAKING at the associateship ceremony of the 
Manchester College 5f Technology on November 26, 
the principal, Dr. 3. V. Bowden, referred to the 
eonferment of a- Royal Charter on the College, with 
the title of the Manchester College of Science and 
Technology, and paid tribute to the efforts of the 
past: beginning ir 1824 with the bwilding of a 
Mechanics Institute, which was opened in May 1827, 
successive develapments led to à much larger Institute 
iin 1857, to a Technical School in 1883 and then to 
what Mr. A. J. Balfour described, in opening it in 
October 1902, as “‘the greatest fruit of this kind of 
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municipal enterprise in the country". Three years 
later, the relation with the University of Manchester 
was established, under which the University’s Faculty 
of Technology has ever since been m the College of 
Technology and the professorial staff of the College 
have been members of the University Senate. Even 
half & century ago the building just then completed 
was too small to meet the demands bemg made upon 
it, and the building expected to be completed shortly 
is a little bigger than the one for which plans 
were first approved in 1914. Two years before the 
latter date, however, the principal, Dr. "Maxwell 
Garnett, had pleaded for more advanced education 
for engineers, claummg that while the practical man 
was as necessary as ever, the practical man of the 
day was the man who could readily apply theory to 
practice, when practice was governed by something 
better than rule of thumb, At that time, the position 
of Britain in the vanguard of progress was already 
threatened by developments attributable to the 
growth of the-technical institutions m Germany, the 
Netherlands and Switzerland, where by 1910 there 
were twelve such institutions of university rank as 
against two in Britain. Dr. Bowden said that now- 
adays the survival of Britain as a great nation 
depends on the production of many more scientists 
and technologists than are at present being trained ; 
after referring to the value of the part-time training 
given by the College, he added that it is hoped to 
develop an institution which would derive its strength 
- from the traditions of the past hundred and thirty 
years, but which would be specially adapted to meet 
the changing needs of to-day, contributing both the 
ideas and the men which industry needs. 


School for Advanced Study at the Massachusetts 
Institute of Technology 


A SomooL for Advanced Study has been estab- 
_ lished at the Massachusetts Institute of Technology, 
with Dr. Martin J. Buerger, professor of mmeralogy 
and crystallography, as director. The School will be 
similar in its objectives to the Institute for Advanced 
Studies at Princeton, but will differ in that it will be 
an integral part of the Institute and serve as an 
extension of the level pursued at the existing Under- 
graduate and Graduate Schools. These three Schools 
will thus constitute the three ‘horizontal’ levels of 
the Institute, and the staff will continue as members 
of the five ‘vertical’ organizations, namely, the 
Faculties of Science, Engineering, Architecture and 
Planning, Industrial Management, and Humanities 
and Social Studies. For the moment, the staff of the 
School for Advanced Study consists solely of the 
director and & secretary. Scholars will be invited 
"by the Institute to pursue advanced study and will 
have the status of Fellows in the School. Up to 
now there have been approximately a hundred such 
people a year, from fifteen countries, studying at the 
institute, and they have been registered as ‘guests’ 
or ‘visiting Fellows’. It is hoped that ultimately the 
new School will provide a centre and adequate 
housing for Fellows and guests and, by means of 
special programmes and other schemes, arrange for 
them to meet in informal conferences among them- 


selves and with the permanent staff of the various’ 


Faculties of the Institute. Dr. Buerger, who will 
assume the office of director on July 1, was a student 
at the Institute in 1920 and has been on the staff 
since 1925, becoming & full professor m the Depart- 
ment of Geology m 1044. A former president of the 
Mineralogical Society of America, he 1s widely known 


NATURE 


February ll, 1956: vo. 177 


for his studies in theoretical mineralogy and for the 
development of new theories of crystal structure 
analysis. 


Nuclear Weapons and Civil Defence 


THE first of a series of pamphlets in Vol. 1 of the 
‘Manual of Civil Defence", prepared by the Home 
Office and Scottish Home Department, is one on 
“Nuclear Weapons" (pp. 55. London: H.M.8.O., 
1956; 2s. 6d. net), and replaces “Atomic Warfare" 
(“Basic Traming", Vol 2, Pamphlet No. 6). Freely 
illustrated with photographs, diagrams and maps, 
and lueidly written so that the intelligent layman 
Should have no difficulty in understanding the exact 
nature of the hazards of nuclear explosions and what 
can be done to mitigate them, it is nevertheless not 
a popular exposition for the general public, and some- 
thing much simpler and more concise would better 
serve to bring home to the ordinary citizen the value 
of those few simple precautions which they could 
themselves take to reduce casualties outside the 
immediate area of an explosion. The major part of 
the pamphlet is concerned with the hazards from 
nuclear radiation, including the immediate and 
delayed dangers and protection from fall-out as well 
as the control of exposure to radiation in con- 
taminated areas, but there are chapters on the fire 
risk and on blast. It is, in fact, in these chapters 
that the pamphlet best indicates the contribution 
which common-sense and such simple measures as 
white-washing windows and remaining under cover 
can offer against thermal radiation and blast, 
respectively, and the pamphlet could assist in pro- 
viding the basic information and stimulating simple 
practical measures needed. That such measures are 
severely limited in scope, and that the tactical and 
administrativo measures which are not considered in 
the pamphlet are of the utmost importance, will not 
be gainsaid. Nevertheless, a campaign of public 
education is of the utmost urgency to enable ordinary 
people to take whatever precautions are im their 
power, some of which, such as the construction of 
trenches or shelters and the choice of one type of 
house as agaist another, demand a certain amount 
of foresight and preparation. 


Preservation of the Lake District 


Tum report and newsletter for 1955 of the Friends 
of the Lake District (pp. 25. Ulverston: Friends of 
the Lake District, 1955) comments on the growing 
support for the idea that national parks should be 
financed nationally, and the proposal that some part 
of the annual terest on the National Land Fund 
should be used for this purpose has been widely 
canvassed. A detailed resolution has been submitted 
to the Chancellor of the Exchequer by the British 
Travel and Holiday Association, and the Financial 
Secretary to the Treasury has received a deputation 
of members of Parliament on the matter and has 
agreed to raise with the Chancellor the possibility of 
including some suitable provision m the Finance Act 
accompanying the next Budget. Moreover, the 
Minister of Housing and Local Government, at a recent 
conference of park planning authorities, in suggesting 
that the time had come to review the working of the 
Act, emphasized his full support for any efforts to 
resist undesirable encroachment or disfigurement in 
the national parks. The newsletter recapitulates m 
some detal the events which led, in June 1955, to 
the decision of the North-Western Electricity Board 
to lay underground the whole of the much-debated 
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Ime up’ Borrowdale, between Keswick and Resth- 
waite, including a loop-line along the far side of 
Derwentwater, without extra charge to individual 
consumers in the valley. This result is attributed to 
the intervention of the Minister of Fuel and Power, 
following the representations made by the National 
Parks Commission to that Minister and to the 
Minister of Housing and Local Government. Negotia- 
tions m regard to Langdale and in regard to Patter- 
dale continue. The society, with the Council for the 
Preservation of Rural England, has also reached & 
satisfactory agreement with the Forestry Commission 
in regard to any land within the 300 square miles of 
the central Lake District which the Commission might 
acquire and which was not under woodland in 1936. 
The National Trust has also agreed in replanting its 
woodlands at Loweswater and above Buttermere to 
bring in a firm policy of introducing or carefully 
re-generating hardwoods wherever the ground is not 
too wet. 


Brazilian Association for the Progress of Science 


Tuis year’s meeting of the Brazilian Association 
for the Progress of Science will be held at Ouro Preto 
(Minas Gerais) during July 2-7, and as planned at 
present there will be eighteen sections, although this 
number is likely to be reduced later. The main 
themes for.the meeting will include “Problems of the 
Atomic Age" (Physics Section), “The Problem of 
Petroleum m Brazil" (Geology Section) and ‘Univer- 
sity Teaching of Science” (Education Section). Other 
topics of special interest are “The Use of Isotopes in 
Technology", ''Ionospherie Exploration", ‘“Metal- 


lurgy of Radio-active Metals", “Animal Movement" . 


and, possibly, “Rauwolfia serpentina”. The great 
natural resources of Minas Gerais State and the 
existence of & mining school in Ouro Preto give a 
specially geological regional interest to the meeting, 
which will be brought out in various papers to be 
read on mining for iron and gold, on petroleum and 
on mineralogy and geology generally. Among the 
British contributions to the meeting will be a showing 
arranged by the British Council of a number of 
recent scientific films, and an address on “The 
Teaching of Science and Technology in British 
Universities’ by Mr. F. M. Beatty, the British 
Council's science officer im. Brazil. 


Oil and Colour Chemists’ Association : 
Technical Exhibition 


Tue eighth technical exhibition of the Oil and 
Colour Chemists’ Association, organized by the 
London Section of the Association, will be held 
during March 20-22 in the Royal Horticultural 
Society’s New Hall, Grey Coat and, Elverton Streets, 
London, 8.W.1, at the following times: March 20, 
3 p.m.-8.30 p.m. ; and March 21 and 22, 11 a.m.— 
7.30 p.m. As before, the theme of the exhibition will 
be the presentation of technical advances in those 
industries supplying the paint, varnish, printing ink, 
linoleum and other allied industries. The area covered 
by the exhibition and the total number of companies 
and research associations exhibiting (eighty-two m 
all) are the largest yet reached. A ninety-two page 
catalogue of the exhibition has been prepared and 
is available. Admission to the exhibition 1s free. 
Further information ean be obtained from the general 
secretary, R. H. Hamblin, Oil and Colour Chemists’ 
Association, Memorial Hall, Farringdon Street, 
London, E.C.4. 
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Optics Meetings ir the United States 


THE International Commission for Optics will meet 
this year m the Massachusetts Institute of Tech- 
nology, Cambridge, Mass., durmg March 28-April 3, 
and will devote fur days to a symposium on 
“Frontiers in Phys:eal Optics”, which will be open 
to all interested. At the symposium the follow- 
ing topics will be diseussed : new phase-contrast and 
interference microscopic and measuring devices; 
thin films and filters; meteorological optics; and 
nuclear optics. Tha main papers for these sessions 
have already been invited and prepared, but time 
will be reserved for free discussion. In addition to 
these evehts, the regular spring meeting of the 
Optical Society of America will be held durmg 
April 5-7 in Philade phia, Pennsylvania, and this also 
will be open to all interested. Further information 
about the meetmgs can be obtained from Dr. S. 8. 
Ballard, Visibility Laboratory, Scripps Institution 
of Oceanography, University of California, San 
Diego 52, Calif. 


Announcements 


RAYMUND L. ZWEWXER, formerly chief of the Science 
Division of the Library of Congress, has been 
appomted head of the Division of International Co- 
operation for Scientific Research in the Natural 
Science Department of the United Nations Educa- 
tional, Scientific anc Cultural Organization. He will 
be responsible for Unesco’s relations with inter- 
national scientific anions and other organizations 
concerned with sciertific research on an international 
Scale. 


Sm Eric Ripear is to deliver a course of three 
lectures on “‘Calloids and their Behaviour" at the 
Royal Institution on February 28, March 6 and 13 
at 6 p.m. This is a refresher course intended primarily 
for school teachers. Members of the London Branches * 
of the Science Masters’ Association and the Associa- 
tion of Women Science Teachers will be notified by 
their Associations about applications for wekets ; 
non-members should apply to a local branch secretary 
of one of the Associations. 


Tus Institution o? Naval Architects is offering two 
scholarships m nava. architecture—the I.N.A.—Elgar~ 
Martell of £275 a year, and the Vickers-Armstrongs 
of £220 a year—both of which are tenable for three 
or four years at a university institution. They are 
open to British subjects, less than twenty-three years 
old, who have been employed in shipbuilding. 
Applications should. be made by May 31 to the 
Secretary of the Institution at 10 Upper Belgrave 
Street, London, S.W.1. i - 


Tae Council of Europe and the High Authority of 
the European Coal and Steel Community will award 
jointly a number of fellowships this year for research 
mto problems of European interest. The fellowships 
will be worth 300,00D francs each (about £300). The 
fields of work applizable are as follows: efforts to 
achieve European inzegration by co-ordmation in the 
political, social, economic, scientific or educatioral 
fields; European civilization in relation to con- 
temporary problems (philosophy, history, literature 
or the arts); economie, legal or social problems 
relating to the European Coal and Steel Community 
and its institutions. Candidates from Great Britain 
should obtam thei- application forms from the 
Education Division, 3ritish Council, 65 Davies Street, 
London, W.1, and return them before March 15. 
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THE NATURE CONSERVANCY l ~ 
ANNUAL REPORT 


HE Nature Conservancy has virtually completed 
the building up of its organization and the imtial 
surveys of areas of scientific interest, and in the year 
ended September 30, 1955, covered by its sixth 
annual report*, it has been concerned mainly to 
secure the most effective use of the resources now at 
its disposal. During the year, the Conservancy 
declared sixteen new nature reserves in Britain and 
added to four previously declared, bringmg the total 
acreage to 79,035 acres in thirty-five reserves. The 
whole programme for national nature reserves was 
reviewed during the year and, except for a handful 
of sites presenting special difficulties, it is hoped to 
complete the programme of declarations within the 
next four years. Unfortunately, some of the areas of 
special scientific interest which cannot be included in 
‘this programme are suffering considerable damage 
-ànd losses, and the Conservancy hopes that more 
local authorities will use their powers to create local 
nature reserves under the National Parks and Access 
to the Countryside Act, and also that more voluntary 
action will be taken by both national and county 
trusts and societies. Of the three such local reserves 
- noted in this report, that at Ravenglass had another 
- .successful season, at Aberlady Bay the legal validity 
‘of by-laws applicable to the foreshore made- by the 
Nature Conservancy and appropriate local authorities 
was established, and by-laws for the protection of the 
scientific interest m the Castle Eden Denes Local 
Nature Reserve have been submitted to the Secretary 
of State for approval. 

Financial stringency, as anticipated, greatly em- 
barrassed the Conservancy, compelling postponement 
of fencing of reserves and long overdue woodland 
operations. The grant-in-aid received durmg the year 
for the general expenses account was £154,500, and 
expenditure was £157,992, while the grant-in-aid on 
capital expenditure account was £47,500, mcluding 
£30,000 for purchase and equipment of the new 
London headquarters at Belgrave Square, and 
expenditure was £47,256. Fourteen new research 
grants, totalling £10,934, were awarded, and twenty- 
seven grants were continued or renewed; but the 
funds available for this purpose and the programme 
of scientific work were quite inadequate. -The 
implieations of this financial position and the com- 
ments of the Conservancy on co-operation and 
co-ordination and the like are discussed elsewhere in 
this issue (p. 245); references to the new nature 


reserves have already been made m these columns. - 


The following notes are accordingly limited to the 
scientific work of the Conservancy, whose, total 
staff is now 130, forty-two of whom are scientifically 
qualified. 

The two research stations at Merlewood, More 
eambe Bay, and at Furzebrook, Poole Harbour, and 
the Field Station at Anancaun, Kinlochewe, have 
now completed two seasons of field-work, and the 
Moor House Field Station on the Westmorland 
Pennmes three. Much of the summer of 1955 was 
particularly favourable for field-work. The primary 
work of survey continued, particularly for existing 


* Report of the Nature Conservancy for the year ended 30th 
September, 1955. Pp. iv+56+12 plates. (London: H M. Stationery 
Office, 1955 ) 4s net. 


and projected nature reserves; but the emphasis 
1s shifting to intensive specialist investigations 
of sites of major importance, particularly m con- 
nexion with programmes of research. A more 
intensive survey of distributions 1s also being carried 
out with the assistance of such bodies as the Botanical 
Society of the British Isles. In this work amateur 
botanists are providmg many of the observations. 
Other examples are the duck counts and the compre- 
hensive survey of inland waters being undertaken by 
the Wildfowl Trust. Two tentative forest maps have 
been prepared for Scotland, the first showing the 
present distribution of natave birch, oak, pme, alder 
and ash wood, and the second attempting to recon- 
struct the distribution of Scottish forests m the first 
four centuries of the Christian era, or as 1t could have 
been to-day in the absence of man’s activities. 

Such surveys can be of great value in decisions on 
land use, and during the year at the Forestry Com- 
mission’s Gisburn Forest, hardwoods and conf- 
erous trees have been planted on a series of plots 
statistically designed to yield precise comparisons of 
productivity and changes m soil status for the 
different types of timber, and also for sheep-rearing. 
By this means it is hoped to secure fundamental data 
of effects of grazing and tree-growth together with 
practical data on the economic use of hill lands of a 
type very common in northern and western Britain. 
Nature Conservancy scientists have collaborated with 
the Natural Resources (Technical) Commuttee in a 
review of the relative advantages and disadvantages 
of forestry and agriculture on marginal land. An 
extensive survey of floods and soil erosion resulting 
from modern changes in land use was begun m 
Scotland. 

The ecological management programme for the 
Yarner Wood Nature Reserve on the edge of Dart- 
moor was mitiated, with the principal long-term aim 
of re-constituting a naturally regenerating wood of 
the type believed once to have covered much of 
south-western England, and a favourable start was 
made in the experiments on reconstitution of high- 
altitude woodlands at Moor House. Investigations 
of soil invertebrates at Merlewood Research Station 
indicate that certain amino-acids essential for the 
maintenance of anımal life are more abundant in the 
fallen leaves of some plants than of others, and free- 
living. nematode worms are also being investigated 
with the view of determining what are the nematode 
faunas of soils and litters beneath natural and planted 
woodlands of different species of trees. A survey of 
wood ants showed that F. rufa is more abundant 1n 
the limestone woodlands near Grange-over-Sands but 
has declined over the past half-century in the Winder- 
mere area, apparently as a result of mvasion by 
bracken. On the Hartland Moor Nature Reserve, the 
distribution of all ant species has been mapped by 
transect over 10 hectares, and a more detailed per- 
manent quadrat has been established over about 


‘600 square metres. 


Intensive studies of peat nutrients have been 


- started at Merlewood Rescarch Station, and work on 


moorland animals at Moor House has revealed 
interesting relationships between the moth Coleophora 
caespititiella and its food plant Juncus squarrosus 
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(heath rush). With the co-operation of the Ministry 
of Transport and Civil Aviation radar station at 
Great Dun Fell (2,780 ft.) of the Meteorological Office, 
it is hoped to initiate a range of automatic recordings 
of meteorological data at that point, which will m 
future be compared with those being taken at Moor 
House and at Alston. Establishment of the Cairn- 
gorms Nature Reserve has made possible a partial 
filling of a serious gap in the snow survey of Britain, 
and autographic temperature-recording has now 
started at Loch Etchachan (3,058 ft.), where weekly 
readings are taken during April—October. 

The present status in Britain of the hare has also 
been investigated, as well as the population density 
and feeding habits of the buzzard m sample areas 
throughout the country. No evidence of an extensive 
switch of diet by predators in directions harmful to 
human interests has so far been traced to the dis- 
appearance of rabbits. The measurement of long- 
term changes in the vegetation on grasslands, 
particularly where rabbit-grazing has been suddenly 
reduced by myxomatosis, continued, and at Bridg- 
water Bay measurements were made of the rate of 
shingle movement along the beach and its relation to 
the growth of the cord grass, Spartina townsendii. At 
Braunton Burrows the closing of blow-outs by brush- 
wood and hessian fencing, together with the planting 
of Ammophila arenaria, increased the height of the 
coastal dune ridge by five to six feet, while the 
untreated central ridge was lowered by a similar 
amount and the inner ridge encroached landward by 
about 25 ft. a year. As a result of the Conservancy’s 
continued experiments on spraying of roadside verges 
and hedgerows, the Ministry of Transport and Civil 
Aviation issued a circular on the use of selective 
weedkillers containing substituted phenoxyacetic 
acids for control of roadside vegetation to all appro- 
priate local authorities. The Nature Conservancy 
also investigated during April-June 1955 complaints 
of killing of lambs by golden eagles m Lewis, as a 
result of which no amendment of the law forbidding 
the killing of this bird was considered necessary. 

A list of scientific publications of the Conservancy 
is mcluded in the report. 


THE NATIONAL PARKS , 
COMMISSION, GREAT BRITAIN 
ANNUAL REPORT 


ITHIN the hmits set by its financial resources 

V and the neglect to implement fully the 
administrative provisions of the National Parks and 
Access to the Countryside Act, the sixth annual 
report of the National Parks Commission, covering 
the year ended September 30, 1955*, gives a reason- 
ably encouraging record of progress. The education 
of the public and of government departments, public 
corporations and local authorities has been patiently, 
tactfully and persistently pursued. Firm opposition 
has been maintamed, so far as the Commission's 
powers permit, to proposals which threaten the pur- 
poses for which the parks were created, and although 
there 18 no immediate prospect of extending the list 
of areas designated as national parks the Commission 
is giving increasmg attention to the designation of 
* National Parks and Access to the Countryside Act, 1949. Sixth 
Report of the National Parks Commission for the year ending 30th 


September, 1955. Pp. iv+60+8 plates, (London: H.M. Stationery 
Office, 1055 ) 4s. net. 
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areas of outstanding natural beauty. Admumistrative 
arrangements far the Exmoor and Yorkshire Dales 
National Parks have not yet been settled, nor for the 
Brecon Beacons Park or the Northumberland National 
Park designated on September 20, 1955. At the same 
time, the Border National Forest Park, including 
Kielder Forest and she adjoining forests of Kershope 
in Cumberland and Newcastleton and Wauchope in 
Roxburghshire, was esteblished in a joint notice 
issued by the Forestry Commission and the National 
Parks Commission. 

Generally, the administration of the parks pro- 
ceeded smoothly, ard the Commission advocates the 
introduction of a system of retirement by rotation 
for each bark plannmg authority, so as to secure 
some flexibility and. continuity of membership. The 
Commission commends particularly the activity of 
the Peak Park Planning Board in securing public 
access to the Kinder and Bleaklow plateaux: the 
seven access agreements already approved by the 
Minister cover some 9,345 acres. Much positive 


_action has beer taken in providing car parks, the 


improvement of caravan sites and the removal of , 
undesirable advertisements ; and the Board's warden 
service has earned the gratitude of landowners and ° 
farmers for their work, especially for their help in 
freeing sheep during winter snowstorms. The Lake 
District Planning Board has likewise given much 
attention to campirg and caravan sites, car parks, 
the planting of trees and removal of offensive’ 
advertisements, anc its lease of a large house st. 


Hassness, Buttermere, to the Ramblers’ Association” ` 


Services, Ltd., for use as a hotel is characterized as 
a milestone in ths history of national parks in Britain. 
At the opening ceremony the Commission's chairman, 
Lord Strang, congretulated the Board also on being 
the first park planring authority to provide a new 
public right-of-way, and on opening the first camping 
and caravanning site to be available under the powers 
of the Act. The aoct-vities of the other park planning 
authorities have been on similar lines. The Snow- 
donia Joint Adviscry Committee, for example, is 
giving increasing attention to publicity, and, like the 
Pembrokeshire National Park Committee, to the 
clearance of disfigurmg structures from sites used 
during the War by the Services. The Dartmoor 
National Park Committee has been asked to deal 
informally with the denial of access, and the Com- 
mittee has diligentzy pursued various methods of 
dealing with the litter problem. The programme of 
the North York Moors Park Planning Committee 
includes a scheme for the protection of the wild 
daffodils in the valley of the proposed Farndale Local 
Nature Reserve anc publication of a guide book to 
the Reserve. i 
In referrmg to the question of a National Park in 
Cornwall which has recently been examined once 
more, the Commission expresses some doubt whether 
the long, narrow ani discontinuous coastal stretches 
of Cornwall are in aL respects suitable for designation 


“as a national park, and whether their administration 


as such would be practicable. It proposes, therefore, 
to consider designating coastal areas in Cornwall, and 
also in Devon and Dorset, with as much of their 
hinterland as merits inclusion, as areas of outstanding 
beauty. The exper.ence gained in this way should 
show whether the provisions of the Act in regard to 
such areas are adequate, or whether some further 
legislative measure of protection is required. The 
Commission has.in the meantime already made pro- 
posals for designating the Gower Peninsula and the 
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Quantocks as areas "of. outstanding natural beauty, 
and is in informal consultation with the county 
councils about the Surrey hills and the Lleyn. The 
effect of such designation is chiefly to apply to such 
areas the powers conferred by the Act for the preserva- 
tion and enhancement of natural beauty, and projects 
for these purposes, approved by the Minister, qualify 
for Exchequer grants of 75 per cent. 

The other area considered by the Commission 
during the year as a possible national park, the 
Broads, presents problems not encountered elsewhere. 
The Broads themselves are diminishing in area, and 
this encroachment of land on water results from a 
complicated natural process not yet fully understood. 
Neither the origin of the lagoons nor the causes of 
their in-filling has yet received more than superficial 
investigation, and the Commission considers that 
such a scientific survey is an essential preliminary to 
any decision as to whether and at what points and 
at what cost restoration could be undertaken with 


‘any hope of success. Arrangements for such a survey 


are béing discussed with the Nature Conservancy and - 


‘the Ministry of Housing and Local Government, and 
--it.is hoped that the task will be undertaken by the 


` Nature Conservancy in the near future. 
Disappointment is again expressed at the slow rate 
of progress with the ‘long distance routes’, and the 
-Commission’s dissatisfaction with the Minister’s 
‘decision to „uphold the Manchester Corporation’s 
~eonténtion in regard to the Pennine Way and 
‘Crowden Great Brook is recorded. Little progress 
‘was made in the establishment of new rights of way 
for the Cornwall north and south coast sections of 
the South-West Peninsula coast path; but more 


“encouraging reports are given of the Pembrokeshire 
'eoast path, the Flamborough coast route and the 


South Downs route; 


a Welsh Highland route is 
under consideration. The Commussion has been able 
to increase its publicity activities and plans to make 
more information available about the national parks 
and the long-distance routes and, as already noted, 
the ever-present problem of litter receives increas- 
ing attention under the publicity campaign with 
the Country Code. 

An regard to development questions, the Com- 
mission notes that the Service departments consult 
the Commission on their proposals for the acquisition — 
of land and erection of buildings and associated works 
required for the defence programme when these fall 
within areas in which the planning authorities know 
the Commission is interested. To ensure that the 
Commission is made aware of such proposals at the 
earliest opportunity and to facilitate liaison, the 
Commission now proposes to supply the Service 
departments with copies of special maps showing the 
areas in which it is interested. The Commission's 
views on the reconciliation of the claims of amenity 
with the duties of area boards to supply electricity 
at the lowest possible cost are reiterated ; as a result 
of a general discussion with the Central Electricity 
Authority in which the Commussion stressed the value 
of early consultation on new projects in areas of 
special landscape value, 16 is hoped to build up local 
haison and by its means reach acceptable com- 
promises. Meanwhile, the Ministry of Fuel and 
Power announced on June 27 that the North-Western 
Electricity Board has agreed to lay underground the 
whole of the new supply lines as far as Rosthwaite, 
including the circuit of Derwentwater, but decision 
on the remaining sections of the Borrowdale line are 
awaited. The Board has also announced that there 


NATURE 


February 1, 1956 vo. 177 


‘will T no additional charge to consumers for tlie 


Hartsop scheme or in any other area where the Board 
is placing lines underground to preserve the beauty 
of the existing scene. As regards the North Wales 
hydroelectric power proposals, the Commission, while 
not offering outright opposition to the Bill embodying 
the Ffestiniog and Rheidol schemes, has submitted 
a detailed memorandum directing attention to points 
requiring special consideration, and it insists that it 
is essential that its representations should reach the 
Parliamentary Committee in the form in which they 
are made. This procedure has now been agreed with 
the Minister. 

In regard to the proposed road racing circuit in 
the Peak District National Park under discussion by 
the Derbyshire County Council, the Commission 
records the opinion that it cannot see how any such 
proposals could be consistent with the maintenance 
of the area as a national park. The Conference of 
Park Planning Authorities held in London on July 26 
provided a valuable opportunity for discussion of 
problems and for the demonstration of community 
of view. 


THE DEVELOPMENT OF THE 
` POLAROGRAPH 


HE thirtieth anniversary of the invention of the 

polarograph was marked by Prof. J. Heyrovsky's 
recent visit to Great Britain at the invitation of the 
Polarographic Society, when he took the opportunity 
of delivering his presidential address to the Society, 
given in London at the Royal Institution on Novem- 
ber 16. Prof. Heyrovský began by pointing out that | 
1925 was to some extent a nominal date for the 
imvention of the polarograph. Like most inventions, 
it took a year or so to conceive and develop. The 
original design is still in use, and its performance is, 
in fact, superior to many of the commercial instru- 
ments which have been developed from it. 

The exact reproducibility of the current-voliage 
curves obtamed with the dropping-mercury electrode 
had made it worth-while to construct an automatic 
device (the polarograph) for the purpose of recording 
such curves. Therefore, in the original meaning of 
the word ‘polarography’ the use of an exactly repro- 
ducible electrode was of greater significance than the 
use of automatic recording. In recent years, however, 
there has been a tendency to neglect the importance 
of reproducibility and to apply the term ‘polaro- 
graphy’ to the automatic recording of current-voltage 
curves in general. Nevertheless, Prof. Heyrovsky 
considered 1t desirable to restrict the use of the word 
to the mvestigation of all aspects of the dropping- 
or streamung-mereury electrode. These include a 
number of phenomena that are studied by current- 
time or potential-time curves. The current-voltage 
curves of solid electrodes, which were studied many 
years before the mtroduction of the polarograph, 
were not reproducible and so did not constitute 
polarography in the strict sense of the word, even 
though they might be obtained by means of the 
polarograph. Such considerations govern the inclu- 
sion of material in the well-known bibliography which 
is maintained by the Polarographic Institute of the 
Czechoslovak Academy of Science. 

With regard to the capillary, the mercury flow- 
rate should not exceed 2 mgm./sec. In concentrated 
solutions, failure to adhere to this condition leads to 
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unwanted maxima of the second kind, and Kryükova 


has attributed these to stirring of the solution in the ^ 


vicinity of the drop. Kinks in the plastic tube which 
joins the capillary to the reservoir can be discouraged 
by a specially bent capillary assembly. The intro- 
duction of the horizontal capillary by Smolef is of 
considerable interest, for the resultant current-voltage 
curves are-smoother than those obtained with the 
vertical capillary, disturbances are absent and the 
oscillations due to drop formation are greatly reduced. 
Current-time curves of single drops show that the 
horizontal electrode obeys the Ilkovié equation more 
exactly than the vertical one. The horizontal elec- 
trode is conveniently achieved by bending the tip of 
a vertical capillary, so that the last 2 mm. or so is 
in the horizontal plane. The control of drop-time by 
the use of a small electromagnetic hammer is now 
proving useful, not only for the synchronization of 
the twin-electrode systems employed in subtractive 
or derivative polarography, but/also for any circum- 
stances in which it is desirable to reduce the drop 
weight from its natural value. The streaming-mercury 
electrode, originally introduced for oscillographic 
experiments, has proved useful in ordinary polaro- 
graphy, and an equation for its diffusion current has 
been introduced by Rius, Llopis, Polo and Koryta. 

Small fluctuations in the potentials of the two 
mercury pools as well as in the rate of flow of mercury 
through the twin capillaries have proved a practical 
hindrance to the elegant subtractive method. On 
the*other hand, derivative curves are readily obtained 
by -means of two synchronized electrodes immersed 
in one solution and differing in potential by about 
10 mV. throughout the polarogram. Vogel and Riha 
have obtained derivative curves from a single capillary 
by means of a condenser-resistance circuit (their 
publication appeared about a year before that of 
Lévêque and Roth), and in this case it is necessary 
for the applied voltage to vary linearly with time. 
In yet a third method, a single capillary can be made 
to yield derivative curves by the use of a mirror 
galvanometer having & special ‘two-coil’ suspension. 
Here, the. passage of electrolytic current through the 
first cou induces its time-derivative in the second one. 
Tho general advantage of the derivative curve is that 
its maximum gives information both on the half- 
wave potential (the quality) and on di/d# (the 
quantity) of the electroactive substance. On the 
other hand, the sensitivity is only about 5 per cent 
of that obtainable from the normal polarogram. 
Furthermore, apart from the method, which employs 
twin capillaries, the half-wave potential depends on 
both the rate and direction of the applied voltage. 
Any discussion of derivative polarography would be 
incomplete without reference to the square-wave 
polarograph developed at Harwell by Barker and 
Jenkins; in its sensitivity, this instrument greatly 
exceeds any polarograph which has so far been 
developed. : 

Attention was directed by Prof. Heyrovsky to the 
little-known Kealotisek method for studying the 
reversibihty of electrode processes. By means of a 
commutator, the electrode is subjected to alternate 
cathodic and anodic polarization at between 5 and 
10 cycles/sec. In these circumstances, a metal such 
as zinc undergoes cyclic deposition and dissolution. 
In acid solution, the resultant single anodic—cathodic 
wave shows the reduction process to be reversible. 
On the other hand, the formation of a double wave 
jn alkalne zinc solutions indicates an irreversible 
process. 
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During recent years, polarography has been suc- 
cessfully combmed. with the chromatographic tech- 
nique of separatior, a method known as ‘chromato- 
polarography’ having been devised by Kemula. 
Industrially, the  olarograph ıs finding an ever- 
increasing application as a continuous service 
indicator. For sach purposes, the mercury-pool 
anode is unsatisfactory, since the whole of the 
mercury is eventually converted to calomel. To 
meet this difficulty, the dropping-mercury electrode 
in halide solution has recently been introduced as a 
stable reference ancde. The continuous determination 
of oxygen constitutes one of the more prominent 
examples of the ccntinuous service application, and 
in this particular example the mercury-pool cathode 
has proved to be about & hundred times more ` 
sensitive than the dropping-mercury cathode. 

An interesting biochemical application of polaro- 
graphy is to be seen in the apparatus of Šerák. Here, 
the oxygen uptek» of tissue preparations can be 
accurately followec over a period of time. In the 
medical field, the polarographic diagnosis of cancer 
is based on Brdiéka’s protein test, now almost twenty 
years old, in which, after precipitating the bulk of- 
the proteins from the patient’s serum, the filtrate 
is examined polarographically in the presence of 
hexamminocobaltic chloride in ammoniacal solution. 
When the patient is suffering from cancer or some 
feverish condition, an exceptionally large protein 
wave, due to muco-proteins, is observed. Prolonged: . 
experience of this test suggested that it is 80 per” 
cent certain, but the modified test recently introduced 
by Balle-Helaors appears to be 100 per cent certain ; 
this modification involves graded alkaline denatura- 
tion, before precip-tating the proteins with sulpho- 
salicylic acid. 3S 

In theoretical pclarography, a new field has been 
opened up by Wiesner and Brditka’s discovery of the 
kinetic current, which depends upon the rate at 
which depolarizer is being formed at the electrode 
surface. Kinetic currents are independent of reservoir ` 
height and possess temperature coefficients of the 
order of 30 per cens per deg. C. Such investigations 
have led to important information about rate- 
constants ; for example, all four rate-constants of 
the mutarotation oF «- and B-glucoses are derived in 
this manner. Erdiéka’s study of the reduction waves 
of weak acids has also led to the consideration of 
the absolute rate af recombination of ions. ` 

The cathode-ray oscillograph is finding increase 
uses in polarograpky. In this way, it is possible to 
follow the polarographic current-voltage curves on 
one mercury drop of 5-8 sec. duration. In an 
alternative approach, -the potential-time curves are 
obtained. ~ 


: THE 
GEOGRAPHICAL ASSOCIATION 


ANNUAL CONFERENCE 


HE annual conference of the Geographical 

Association, hald at the London School of 
Economics and Political Science during January 3-6, 
was noteworthy this year for two mam aspects, 
namely, the emphesis given to papers on London 
and the London Basin and the unusually large 
number of members who were present. All the lec- 
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tures were very well attended and in several cases the 
seating accommodation in the lecture-theatre was 
over-full. The annual dinner, with the president, Mr. 
L. S. Suggate, in the chair, attracted more members 
than ever before, and the excursions on the 
last day of the conference, though more numerous 
than previous years," were considerably over-sub- 
seribed. 

Mr. W. F. Grimes, director of the London Museum, 
opened the conference with an excellent summary of 
the present knowledge of London’s prehistory. The 
London theme was taken up later by a series of papers 
ranging from Mr. A. F. Green’s fascinating analysis of 
the problems of London’s underground drainage to 
Prof. S. W. Wooldridge’s interesting commehtary on 


- the relationship of London's railways to the relief and 


, 


structure. Dr. J. H. Bird presented a critical résumé 
on the activities of the London docks, and Dr. M. J. 
Wise analysed the role of London in the industrial 
geography of Britain with particular reference to the 
recommendations of the Barlow Commission. Both 
these papers were followed. by excursions, one to the 
docks and the other to industrial areas of East Lon- 
don. The past and present agricultural development 
of the London Basin was the subject of Dr. H. C. K. 
Henderson’s paper, which was followed by & traverse 
by motor coach across thé northern part of the 
London Basin to Luton. Another excursion crossed 
the: southern part-of the basin and in the afternoon 
visited~the National Institute of Oceanography at 
Wormley, near Godalming. ` 

Teaching matters were fully discussed by Mr. 
Suggate in his presidential address on “Some Aspects 
of Teaching Geography in the Grammar School". 
-His paper was most enthusiastically received by a 
very large audience, conscious of the very great 
contribution that Mr. Suggate has made to the 
development of geography in school. Another very 
large audience heard a stimulating and provocative 
paper on river development by Dr. G. H. Dury, who 
commented, as an examiner, on mistakes commonly 
found in school examination scripts. Later he took 
a large party of members to examine & series of river 
meanders in Enfield. “Sample Studies" was the title 
given to a meeting sponsored by the Secondary 


Schools Committee of the Association. The subject, 


was introduced by Mr. R. G. Honeybone, who 
stressed the value of the approach as one of many 
ways of teaching geography in a geographical manner 
and outlined its pitfalls. Mr. D. J. Cadman followed 
this introduction by & lesson to third-form boys on 
the Vauxhall Works at Luton as a sample of the 
British automobile industry. 

Prof. A. E. Smailes presented an account of 
the Association’s summer school held last August 
in Aix-en-Provence; Prof. P. W. Bryan showéd 
two films on Snowdonia and Anglesey; and Prof. 
A. L. Banks read a paper on what is to most geo- 
graphers an unusual topic, “Some Aspects of Medical 
Geography”. 
with the Institute of British Geographers and the 
Royal Geographical Society, and was held at the 
Society’s house in Kensington. 

In addition to the usual large and representative 
publishers’ exhibition, the Association’s Standing 
Committee for Visual Aids in collaboration with the 
National Committee for Visual Aids in Education 
and the Educational Foundation for Visual Aids 
mounted an exhibition of sample study material, 
projectors and recently published film-strips. 

R. C. HoNEYBONE 


This last was a combined meeting -. 
Bethe gave an account of his’ own independent 
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THEORETICAL PHYSICS 
SYMPOSIUM AT ST. ANDREWS ` 


HE presence of Prof. W. Heisenberg (Göttingen) 

as Gifford Lecturer in the University of St. 
Andrews was used to organiz e a short, rather informal, 
conference on theoretical physics during November 
18-20. Unfortunately, Prof. Heisenberg had to return 
to Germany sooner than had been expected and so, 
regrettably, was unable to be present, but about 
fifty physicists, mainly from British universities 
&nd government establishments, attended. . Four 
sessions were held, one of which was devoted to an 
informal discussion on the teaching of theoretical 
physics. 

Dr. J. Hamilton (Cambridge) introduced the first 
session on field theory. In view of the recent con- 
firmation of the existence of the antiproton, his talk 
was devoted to an account of calculations performed 
in Cambridge, in conjunction with Bethe, on the 
possible modes of annihilation to be expected for this 
particle. He showed that the application of general 
principles of conservation of angular momentum, 
isobaric spin and parity is sufficient to make pre- 
dictions concerning this process in the presence of 
very light nuclei. In general, the annihilation is 
expected to occur with the production of rx-mesons, 
the ratio of n™ to wt to be expected depending 
simply on the quantum numbers of the nucleon 
involved. ; i : 

Dr. T. H. R. Skyrme (Harwell) gave an account of 
@ relativistic variational method: for calewating the 
properties of a real nucleon in PS—-PS theory, and 
Dr. J. 8. R. Chisholm (Cardiff) reported work on the 
S-mairix in neutral pseudoscalar derivative coupling 
theory. Dr. J. W. Leech (Queen Mary College, 
London) described a method for the calculation of 
long-range interatomic forces; an earlier treatment 
of this problem by Casimir and Polder led to an 
inverse seventh power potential, but he finds the 
dependence to be an inverse third power. Dr. W. K. 
Burton (Glasgow) described work done in conjunction 
with de Borde on the method of functional integration 
for Fermi systems. Dr. D. L. Pursey (Edinburgh) 
discussed the possibility of having an acceptable 
theory which, although not covariant in every respect, 
leads only to covariant observable predictions. 
Finally, the session on field theory was concluded by 
Dr. C. G. Kuper (Liverpool), who discussed roton 
excitation in liquid helium. : 

Prof. H. A. Bethe (Cambridge and Cornell) 
introduced the session on nuclear physics by an 
appreciation of the nuclear model of Brueckner and 
collaborators. This model uses a generalized Hartree~ 
Fock method and attempts, with considerable success, 


. to deduce a self-consistent nuclear potential from the 


force between two free nucleons. A principal aim of 
the ‘theory is to show that, using only such two-body 
forces, one can achieve nuclear saturation. Prof. 


calculations on nuclear energy and radius, in which 
he has succeeded in taking complete account of the 
Pauli principle, and he also reported success, with 
Goldstone (Cambridge), in dealing with the repulsive 
core of the two-body nuclear potential. Preliminary 
numerical calculations (not taking account of the 
repulsive core), using a minimization procedure for 
the energy, show fair agreement for nuclear bindmg 
energy, but & nuclear radius one-third that of the 
actual radius. Proper treatment of the repulsive core, 


- 


- 
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now in progress, will certainly change both results i in 
the right, sense. 


'. * Theré followed four short papers, in the first of 


which Dr. H. Primakoff (Oxford) diseussed the 
nuclear absorption of z-mesons. Then Dr. R. Nataf 
(Edinburgh) spoke on the foundations of the Bohr- 
Mottelson nuclear model, and Dr. S. Dedijer (Edin- 
burgh) analysed, in terms of the independent particle 
model, the similarity in the variation of binding 
energy of the last neutron for nuclei near carbon-12 
and oxygen-16. In the last contribution to this 
session Prof. N. Kemmer (Edinburgh) proposed a 
classification of many-body forces in the lightest 
nuclei based on representations of the symmetric 
“group. 

The session on solid state theory was opened by 
Prof. M. H. L. Pryce (Bristol), who described the 
information obtained from studying the fine structure 
of the paramagnetic resonance absorption of ions such 
as cupric in crystals. He went on to describe the 
distortion of the hydration sphere of the ion which, 
by the Jahn-Teller effect, arises from the degeneracy 
of the electron wave function in a fully symmetrical 
environment. This degeneracy may or may not be 
fully removed by the distortion. If rotation about an 
axis remains free, the system becomes equivalent to 
a particle moving in an annular potential well. Prof. 
Pryce finally suggested an analogy between this 
situation and = Bohr-Mottelson model of the atomic 
nucleus. ` 

Dr. E. H. Sondheimer (Queen Mary College, 
London) and Dr. J. M. Ziman (Cambridge) then dis- 
cussed the transport of heat and electricity in solids. 
Dr. Sondheimer emphasized the general validity of 
the Onsager reciprocal relations and showed how in 

_some treatments of thermo-electrie processes algebraic 
-obscurity has led to methods of approximation which 
violate these relations, while Dr. Ziman discussed the 
variational principle used in the solving of transport 
equations. Dr. N. H. March (Sheffield) described the 
results of some measurements of the absorption of 
high-frequency radio waves in semi-conductors. Dr. 
K. W. H. Stevens (Nottingham) discussed the con- 
struction of bonding orbitals for the first co-ordination 
shell in face-centred and body-centred cubic metals, 
and Dr. R. Fiirth (Birkbeck College, London) spoke 
. on long-range order in crystals. An account of the 


` recombination of current carriers in a semi-conductor 


was then presented by Dr. P. T. Landsberg (Aber- 
deen), and in conclusion Dr. G. A. P. Wyllie (Glasgow) 
discussed the problem of diffusion at low tempera- 
"tures. 

On the afternoon of November 20 an informal dis- 
cussion was held on the teaching of theoretical physics. 
After short introductory talks by Prof. Bethe, Dr. D. 
ter Haar (St. Andrews) and Prof. Pryce on the 
teaching of theoretical physics in the United States, 
Netherlands and United Kingdom, respectively, two 
topics were discussed at some length : 
of mathematics to be taught at the undergraduate’ 
level to students who will be proceeding to do research 
in theoretical or experimental physics; the amount 
of formal teaching in physics (and possibly mathe- 
matics) to be given to research students in experi- 
mental or theoretical physics. There was & very 
considerable degree of agreement on the following 
points: that students proceeding to do research in 
physics should have a thorough training in pure and 
applied mathematics, but that this presents diffi- 
culties in many British universities owing to the rigid 
structure of courses dnd examinations; and that 
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there should be on» year with considerable formal 
instruction at the beginning of the period of research, 
and that this should be received by experimental as 
well as theoretical physicists.. This latter point was 
very forcefully put >y several speakers, and its need 
was considered sufficiently great to outweigh the 
disadvantage that i; might occasionally extend the 
Ph.D. training beyond the normal three years. - 
J. F. ALLEN 


CHILDREN’S FILM FOUNDATION 


"EE Foundation was set up in 1951 as a result 
of the co-operative efforb of the British film 
industry to ensure the production, distribution and 
exhibition of special »ntertainment films for children. 
It began its activitis in October 1951 and, during 
this period, has become aécepted, not only in Britain 
but also throughout the world, as an integral part of 
the British film mdvustry. It is a non-profit-making 
organization and is Sinanced by grants from British 
Film Production Fuad, Ltd. 

During the four rears of its existence there has 


been time to set a standard for the content and: 


quality of its films and to study their reception by 
audiences in Great Britain as well as overseas. The 


steady rise in the bockmgs is significant of the success ' 


1 


of Children’s Film Foundation films with the audiences. * 


for whom they are made. 

Since in most s-tuations the Foundation was 
starting completely &new, its first films followed the 
conventional patterr of the ‘Western’. This was 


necessary because children are conventional in their. 


a 


tastes and do not accept innovations easily. It was 


enough, first of all, to introduce child actors in an 
English background without altering the simple ‘good 
versus bad' technique. Generally, these pictures have 
proved highly acceptable. 

The content of the lms has been gradually changed 
to introduce ideas of achievement above and beyond 
the satisfaction of catching thieves or spies. Bight 
achievement stories have proved as popular as the 
conventional adventures. The fact that the films are 
placed with many different companies for production 
helps to give the pictares vitality and variety, which 
add to their value ir children’s programmes. 

Although the Foundation has not yet been able to 
undertake any special research project, the reception 
of the films is carefully recorded and studied. Besides 
personal observations of audiences by the officers of 
the Foundation, a questionnaire, returned and filled 
in by cinema managers, provides valuable informa- 


tion. There appears to be little difference in taste - - 


and response between different parts of Great 


- Britain; but some audiences, especially in the larger 


cities where they are more accustomed to film-going, 
like the story to develop quickly ; rural audiences 
prefer a slower ‘pace. Individual tastes vary 
enormously. : 

What clearly emerges 1s the excellent natural taste 
of children at the Gnema. They are anxious to 
participate in the programme and their interest is 
lost only by weaknesses in production, acting and, 
above all, in the scriot. 

It takes time to wear down the old-fashioned idea 
that children go to she cinema to be excited and 
stimulated by violent adult action; but it is dying 
out in Britain. The reports of cinema managers 
reflect the pleasure their audiénces take in films that 
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deal with children's problems and achievements. 
The only general suggestion for improving the films 
is the use of colour, which is costly. 

The British Film Production Fund, Ltd., has made 
‘grants totalling £529,883 to the Foundation. Funda- 
mentally, an entertainment film for children cannot 
be a low-priced production.: Receipts from the dis- 
tribution of films are now sufficient to pay for the 
cost of release prints, and the balance is paid to the 
British Film Production Fund. These receipts can 
never be large because admission prices to children’s 
film shows are low. The Foundation’s.value to the 
industry and the community cannot be judged in 
terms of money since its primary object i is to promote 
appreciative and intelligent film-going by youthful 
audiences. For this reason the British film industry 
as a whole supports the Foundation with an annual 
grant from the Fund. 


FRESH WATER FROM SALT 
WATER 


HE production of fresh water from salt water 
must be one of the oldest technical problems. 
It is currently receiving a degree of widespread 
yet concentrated attention which surpasses anything 
previously devoted to it. The reasons for this are 
substantially the same the world over; chief among 


them is the fact that living standards are rising , 


generally and that fresh-water consumption per 
^ head of population is a basic and reliable index 
to: the standard of living of a community. As 


7. the degree of industrialization increases and living 


standards rise, so does the demand for water; 
reservoir capacity becomes inadequate, the drain 
on artesian wells increases (see Nature of Dec. 17, 
p. 1133). The consequence of the latter effect 
depends on the situation. In coastal areas it may 
-lead to infiltration of sea water, in other areas to a 
raised salt content as the increased pumping lowers 
the level of the underground reserve. The possibility 
of demuneralization must be considered in both cases. 
For alternative sources of water one may turn, 
depending on one’s location, to new wells, which may 
themselves be brackish ; to new reservoir capacity, 
if this is feasible and if the rainfall justifies ib; to 
more or less long-distance pumping of supplies from 
distant sources; or in extreme cases to sea water. 
All these possibilities are likely to be expensive ; the 
first may, and the last: certainly will, mvolve 
demineralization procedures. 
Some indication of the interest in'these prosodie 
. has been described by D. J. Neville-Jones (Research, 
8, No. 11; November 1955). Since some publicity 
was given to the United Kingdom participation in the 
Organization for European Economie Co-operation 
discussions on the subject a year or two ago, scores of 
inquiries have been received in London from places 
ranging from Norway to Australia, from Hong Kong 
to the Bahamas. The United Kingdom itself is mter- 
ested, despite its notorious rainfall, because the 
inexorably increasing demand is leading to sea water 
infiltration in such areas as the Thames Estuary ; it 
is becoming increasingly difficult to find uncontam- 
.inated alternative sources which do not involve 
expensive long-distance pumping. Germany has 
similar problems in the lower reaches of the Rhine. 
The Netherlands is concerned because, by the nature 
of its low-lying territory, sea water infiltration is 


NATURE 


February ll, 1956 von 177 


always a likely problem. Australia and South Africa. 
are developing territories in which sea water or other 
highly salme waters have to be considered. The rapid 
industrial development of the United States of 
America is leading to water shortages in the vast 
interior territories where in many cases only brackish 
water is available. 

The problem is not simple to define, or solve. 
This will depend on a multiplicity of factors such as 
the availability and cost of energy sources, the 
mineral content of the raw matter and the purpose for 
which the fresh water 1s required, that is, the price 
which can be paid for it. Each case will have to be 
examined according to the local circumstances. 


LABORATORY TECHNICIANS 


SUB-COMMITTEE of the Science Masters’ 

Association has been considering the place of 
laboratory technicians in secondary schools and has 
now issued a report. The number of schools with 
laboratory technicians is far too small, and there is 
urgent need for more technicians to be employed. 
This is particularly important since the problem of 
the recruitment of laboratory technicians in schools 
is related to that of the shortage of science teachers. 
The sub-committee suggests, however, that the estab- 
lishment of a national scheme for the provision of 
laboratory assistance on an adequate scale to all 
schools where a significant amount of science is 
taught is a problem in its own right. 

The teacher without a laboratory technician finds 
himself with less time than he should have for his 
normal teaching duties, the planning of his work and 
for the development of new apparatus and tech- 
niques. He has no time for designing and arranging 
practical work which can be carried out by the pupils 
themselves, and all too frequently lessons become 
“chalk and talk”. Such a wasteful use of the time 
of science teachers must be deplored. 

The sub-committee considers that the duties of a 
school laboratory technician call for a considerable 
degree of skill and a good deal of traming. Much 
work has been done by various organizations on the 
formulation of courses of study for laboratory. tech- 
nicians. For schools the most suitable of these is 
that leading to the examination for the Laboratory 
Technician’s Certificate of the City and Guilds of 
London Institute. The facilities for study are expand- 
ing; twenty-four centres, mostly technical colleges, 
now offer courses of instruction recognized by the 
City and Guilds of London Institute, and the number 
of candidates entering for the examination has 
increased from eighteen in 1951 to ninety-six m 
1954. 

The sub-committee realizes that recruitment is 
one of the most difficult parts of the problem, but 
believes that science teachers would be able to 
encourage suitable boys and girls in their own schools 
to apply for the posts if they could assure their pupils 
that salary, prospects and promotion, good working 
conditions—hours, holidays, superannuation, sick 
pay—facilities for study, and status were such as to 
compete with those obtainable in other educational 
institutions and industry. i 

Suggestions are also made as to the scale of 
assistance which might be given to various schools, 
suitable scales of remuneration and the duties which 
could be performed by laboratory technicians. 


< 
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DISTRIBUTION OF 8-AZAGUANINE IN THE NUCLEIC ACIDS OF 
¢ BACILLUS CEREUS - 


By Dr. R. E. F. MATTHEWS and Dn. J. D. SMITH 


Agricultural Research Council Virus Research Unit, Molteno Inscitute, Cambridge 


-AZAGUANINE can replace a proportion of the 

guanine residues in the ribonucleic acids of a 
variety of organisms, although the amounts incor- 
porated are low, varying from less than 1 per cent 
to 3 per cent of the ribonucleic acid guanine’. We 
have now found that in Bacillus cereus, strain 569H, 
up to 40 per cent of the ribonucleic acid guanine 
may be replaced by 8-azaguanine when the latter 
compound is supplied during growth. This is com- 
parable to the proportion of thymine which may be 
replaced by halogenated pyrimidines in the deoxy- 
ribonucleic acids of Bacterium coli and its bacterio- 
phages*. This high level of incorporation has enabled 
us to study the distribution of 8-azaguanine in 
nucleic acid preparations, relative to the normal base, 
and to follow the course of 8-azaguanine incorporation 
during bacterial growth. 

Aerated cultures of B. cereus 569H were grown 
at 86° on the following medium: vitamin-free 
casein hydrolysate, 10 gm.; KH,PO,, 3-5 gm.; 
MgSO,.7H,0, 0-51 gm.; (NH,),Fe(SO,)..6H,0, 4:8 
mgm.; in 1 1. water and adjusted to pH 7 with 
sodium hydroxide. 8-Azaguanine (40 ugm.[ml.) was 
added at a suitable bacterial density and incubation 
continued for 2-5 hr. The cells were then chilled, 
washed and frozen. Ribonucleic acid was extracted 
with hot M sodium chloride after the cells had been 
defatted in ethanol and acetone. Some 10-20 per 
cent of the total polyribonucleotide content of the 
bacteria was extracted by this procedure. In other 
experiments treatment of the cells with water (3 hr. 
at 50°C.) yielded about 70 per cent of the total 
polyribonucleotide. ; 

Preparations or fractions of ribonucleic acid were 
hydrolysed in N potassium hydroxide to mono- 
nucleotides, which were separated by paper chromato- 
graphy in sopropanol-water-ammonia? followed by 
electrophoresis on paper at pH 1-7. The spots of 
guanylic and 8-azaguanylic acids were eluted and 
estimated spectrophotometrically. (On a larger 
scale, 8-azaguanylic acid can be separated from 
guanylic acid by 10n-exchange chromatography on 
acid *Dowex-50' resin.) Where estimates of total 
ribonucleic acid content of bacteria were required 
(for example, Table 1), alkaline digestion was carried 
out on whole bacteria after extraction with hot 
50 per cent ethanol. : 

To study the relative distributions of 8-azaguanine 
and guanine along the polynucleotide chams, the 


Table 1. RePLACHMENT OF 8-AZAGUANINE BY GUANINE IN THE RIBO- 
NUOLEIO AOID OF B. cereus 
8-Azaguanine (60 ugm./ml.) was added to cultures 1 and 2 at zero time, 
After 30 min , guanine (25 ugm./ml.) was added to culture 2 


Relative amounts of 
ribonucleic acid in 
the cultures (based 
on Dass MH of 
ribonueleotides after 
hydrolysis) 


Molar ratio 
(8-azaguanine) 


(8-azaguanine + guanine) x 100 
in bacterial ribonucleic acid 


i 


Time after 
^] addition 
of 8-aza- 
guanine 





Culture 1 Culture 2 
13-5 18:5 

TT $13 

4-0 3 76 


Culture 1 Culture 2 
2-62 2 62 








ribonucleic acid was digested to completion with 
pancreatic ribonuclease. The final products of this 
hydrolysis are pyrimidine mononucleotides, poly- 
nucleotides consisting of chains of one or more purine 
residues terminated by a pyrimidine nucleotide 
residue, and purin2 nucleoside 2’: 3’ cyclic phos- 
phates*. The purine nucleoside 2’: 3’ cyclic phos- 
phates can only have occupied terminal positions in 
the ribonucleic acic chain adjacent to a pyrimidine 
residue’. The hydrolysis products were partially 
separated into a number of bands in paper using the 
tsopropanol/water/ammonia solvent. In this solvent 
compounds contairing 8-azaguanine move in the 
same position es the corresponding guanine deriva- 
tives. The bands, in order from the starting position 
in the chromatogram, were eluted and the fraction of 
guanine residues replaced by 8-azaguanine 
(8-azaguanine) 

(8-azaguanine + guanine) 

measured in each. This gave the relative distribution’ 
of the two bases.in polynucleotides of decreasing size. 

Under conditions in which 20-23 per cent of the 
ribonucleic acid guanine was replaced by 8-aza- 
guanine, enzymic hydrolysates of the bacterial’ 
deoxyribonucleic acd gave much-smaller amounts of 
a substance with properties of 8-azaguanine deoxy- ` 
riboside (less than 1 per cent of the nucleic acid 
guanine). Extracte of the bacteria in hot 50 per 
cent ethanol contained substantial amounts of 
8-azaguanosine and 8-azaxanthosine, but no free 
8-azaxanthine, the principal metabolite of 8-aza- 
guanine in mammals? and plants’. 

Ribonuclease digestion was carried out on ribo- 
nucleic acid preparations in which 20-23 per cent of 
the total guanine wes replaced by 8-azaguanine. The 
fraction of guanine replaced by 8-azaguanine was 
found to increase as the average size of the poly- 
nucleotides decreased, varying from 17 per cent in 
the largest polynucleotides to 40 per cent in the 
dinucleotide region. The highest 8-azaguanine con- 
tent was found m the band containing only the 
2’: 3’ cyclic phospnates of guanosine and 8-aza- 
guanosine, where 68 per cent of the residues contained 
8-azaguanine. 

Some fractionation of ribonucleic acid preparations 
can be obtained. by dialysis through ‘Cellophane’ in.. 
M sodium chloride, and by precipitation with > 
increasing concentrations of ethanol at decreasing 
pH. Using these procedures, we found that poly- 
nucleotides of smaller average size contained a 
greater proportion cf 8-azaguanine residues relative 
to guanine, and also a higher proportion of 8-aza- 
guanine 2’: 3’ cyclic phosphate terminal groups than 
the whole nucleic acid preparation. 

Thus the nucleic acid preparations conteined a 
number of shorter polynucleotide chains in which a 
higher proportion o7 the guanine residues has been 
replaced by 8-azaguanine. From the distribution of. 
8-azaguanine -in ribonuclease digests, replacement ' 
appears to be least in the longer sequence of 
purine nucleotides in the ribonucleic acid chain 
and greater in the shorter sequences. The very 
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high proportion of 8-azaguanosine 2:3 cyclic 
phosphate terminal residues in the nucleic acid 
could be explained by assuming that an 8-azaguanine 
residue in this positiori makes the further addition of 
nucleotide residues along the chain less likely. 
Alternatively, the 2’ : 3’ cyclic phosphate termination 
may have some special significance in ribonucleic 
acid turn-over. 

The inhibition of bacterial growth by 8-azaguanine 
and the incorporation of the latter into ribonucleic 
acid may be annulled by supplying guanme. We 
have followed the disappearance of 8-azaguanine 
from the ribonucleic acid as the growth-rate is 
restored. 8-Azaguanine disappears mych more 
rapidly than can be accounted for by dilution of 
existing ribonucleic acid by new ribonucleic acid 
without 8-azaguanine (Table 1). These results sug- 
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gest either a rapid degradation and resynthesis of 
polynucleotides, or an exchange reaction in which 
bases can be replaced without breakdown of the 
polynucleotide chain. 

We wish to thank Dr. Martin Pollock for the 
strain of B. cereus and the Medical Research Council 
Unit for Research in Antibiotics, Clevedon, for & 
large-scale preparation of this organism. 

(Nov. 10 
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VARIATIONS IN THE AMOUNT OF FEULGEN STAIN IN NUCLEI OF 
PLANTS GROWN AT DIFFERENT TEMPERATURES 


By Dr. L. F. La COUR 


John Innes Horticultural Institution, Bayfordbury, Hertford, Herts 
ANO 


Dr. E. M. DEELEY and Dr. J. CHAYEN 
Wheatstone Physics Laboratory, King's College, London 


T has long been known that growth at low tem- 
perature mduces a linear differentiation in the 
metaphase chromosomes of certain plant species!-?. 
At temperatures ranging from' —1? C. to +65° C., 
depending on the species, specifio weakly Feulgen- 
staining segments appear which are constant m 
length and position. It was shown from a study in 
various plant species that such segments correspond 
to- the condensed and frequently fused hetero- 
chromatic segments observable in telophase and 
interphase nucle1?>4, 

The weak reaction of heterochromatic segments in 
metaphases from plants grown in the cold was 
attributed to ‘nucleic acid starvation’. This inter- 
pretation implies that low temperature, by retarding 
the synthesis of deoxyribonucleic acid, leads to the 
chromosomes entering mitosis with eu- and hetero- 
chromatic regions competing for a depleted supply of 
deoxyribonucleic acid. Antagonism to this view has 
grown. with the recent wide acceptance of the concept 
that the amount of deoxyribonucleic acid per haploid 
chromosome set is constants’, 

The present study is part of an attempt to re- 
investigate this “phenomenon quantitatively by 
measuring Feulgen staining photometrically by 
means of a scanning densitometer devised by Deeley’. 
This was used m conjunction with a cell-crushmg 
technique which enables measurements to be made 
at all phases of the mitotic cycle’. The accuracy of 
the scanning mstrument has been demonstrated by 
& series of measurements made on Feulgen-stained 
sperm heads and cells of the onion root meristem, 
which show that the readings obtained are, in fact, 
proportional to the amount of stain present, to an 
accuracy of the order of + 3 per cent for this type 
of material". 

Plant species with and without detectable hetero- 
chromatin were mvestigated. Roots were removed 
and fixed after the potted plant had been kept at 
the control temperature (19°-20° C.) for at least four 


days. The plant was then subjected to the cold 
-eonditions; other roots were removed from it and 
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Fig. 1. Measurements of total Feulgen stain in mitotic nuclel of 
Trillium grandiflorum, showing the alteration in values obtained 
according to temperature conditions of plant growth. From root 
meristems of & plant kept at 19°-20° C. for four days, after five 
days at 0° C. and after return to 19?-20^ C. for two days 
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meristems of Scilla 
plants kept at 19° 
Roc un: extremes of temperature 


fixed at suitable intervals of. time and the plant was 
returned. to recover under the control conditions. It 
o was thus possible to have controls from the same 
"plant both before and after treatment. 
. Fixation, hydrolysis and staining were strictly the 
< same for control and treated roots. Since all specimens 
"from any one experiment were stained by the Feulgen 
reaction and measured at the same time, the first 
^v control roots had to be stored in 70 per cent alechol 
"in a refrigerator for a longer time than those grown 
“oim the cold. This was shown to have no effect on the 
- final measurements, since identical results were 
ecorded for the control roots taken before and after 
he cold treatment. All phases of the mitotie cycle 
were examined. 
Six main facts have emerged from 
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easurements of fotal Feulgen stain in mitotic nuclei from root 
campanulata, showing the similarity of values in two 
C. and the similar reduction obtained in them at two 


-effect in differeat species makes this interpretation 


Firally, as shown in one experiment 
in which two plants of Scilla camp- 
anulata were used, high temperature 
can apparently cause a reduction of | _ 
the value of C comparable. to that 
obtained by cold (Fig. 2). Tt will be 
noted that the amounts of Feulgen 
stain in nuclei of roots taken from 
these two plants at the beginning of 









"c the experiment were identical. 


We feel caution is required. in 
interpreting these results. ‘The simplest 
explanation would be that the de- 
crease in the amount of Feulgen 
stain in the nuclei of roots grown at 
lew temperature represented à tru 
reduction of the deoxyribonucleic ac 
content. This would imply that the 
comparable loss ‘in the resting differ- 
entiased nuclei represented the break- 
down. half of a deoxyribonucleic acid | 
turnover cycle, the synthesis of the 
deoxyribonucleic acid being reduced. 
Until this interpretation can be confirmed by other 
means, however, it is necessary to recognize an> . 
alternative explanation, namely, that the change in 
temperature might alter the reactivity of the deoxy- 
ribonucleic acid to the Feulgen stain, No obvious 
mechanism can be suggested by which this could be^ 
effected by low-temperature during growth and which 
would yet allow the deoxyribonucleic acid to be fully 
normal 48 hr. after the plant had been returned to 
control conditiens. Furthermore, the fact that 
different. temperatuzes were necessary to induce this 
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appear somewhat unlikely. s 
We wish to thank Prof. J. T. Randall for his. 
interest in the study and Dr. H. B. Fell for her 





















dal observations. First, as 

for animal tissues (cf. ref. 

d 4C values, depending Plants examined 
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Table 1. EFFECT OF TEMPERATURE ON THE FEULGEN STAINING OF. PLANT 
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vere found in nuclei from plants kept for three 
to five days at low temperature. This reduction 
ippeared in nuclei at all stages of mitosis irrespective 
. of whether the species contained detectable hetero- 
: chromatin or not (Table 1 and Fig. 1). Thirdly, the 
threshold temperature required for inducing these 
i ehanged values varied with the species. This was 
_ elearly shown by the difference between Scilla cam- 
panulata and S. sibirica, where —1° and —6° C. 
| respectively were required to reduce values for 
eulgen staining (Table 1). Fourthly, comparable 
reductions to. those in the root meristem were 
ncountered in the resting nuclei of the differentiated 
ifthly, there. was a return to normality in 
to enter mitosis, and also in those of the 
ed zone, after cold-treated. plants were 
the control temperature (Fig. 1). 



















helpful criticism: of the manuscript. One of us (L, Fe. : 
La Cour) is grateful for the provision of working. 
facilities in the Wheatstone Physics Laboratory; . 
E. M. Deeley and J. Chayen wish to acknowledge 
support from the Nuffield Foundation and the =, 
British Empire Cancer Campaign, respectively. — i 
[Nov. 16 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


An Electron Microscopical Study of the 
Histochemical Localization of Alkaline 
Phosphatase in the Cell Wall of Chlorella 
vulgaris 


In algae it is considered that the oxidative 
assimilation of hexose follows the same glycolytic 
pathway as in higher organisms, and that these 
substances after dephosphorylation yield hexose 
phosphate, which may be used in polysaccharide 
Bi nthosis is, or enter the metabolic pool’. Enzymes 
that may take part in these processes have been 
shown by biochemical methods to be present on the 
cell surfaces of small organisms, such as yeast*. 
However, the limitations in resolution of the light 
microscope have made it difficult to demonstrate 
such enzymes histochemically, especially as regards 
their exaet localization relative to the cell wall. 

In this work, an attempt has been made to apply 
histochemical methods for observation with the 
electron microscope, thus increasing the possibilities 
of a more accurate localization due to the higher 
resolution of this instrument?. 

The material used in these experiments, Chlorella 
vulgaris, was transferred from agar slope to a liquid 
mineral medium and centrifuge-washed several times 
in distilled water. The centrifugate was then dis- 
persed in Gomori's mixture for alkaline phosphatase, 
where it was incubated for periods of time ranging 
from 15 min. to 2 hr. It was then centrifuged in 
distilled water and treated with 0-5 per cent silver 
nitrate solution, centrifuge-washed in distilled water, 
fixed in 1 per cent osmium tetroxide vapour, de- 
hydrated in graded alcohols and embedded in meth- 
acrylate. Ultra-thin sections were cut with the 
Sjostrand microtome for examination in the electron 

icroscope. 

Material treated as above, up to the alcohols, 
was spray-mounted on ‘Formvar’-coated grids and 
examined directly with the electron microscope. 





Fig. 1. 


Fig. 2. Spray-mounted whole cell preparation. Incubated in 

Gomori's substrate for alkaline phosphatase. Positive reaction 

shows as dense granules of various sizes deposited on the cell wall, 
x 4,000. sg, silver granules 


Spray-mounted whole cell. 


X 4,000, cw, cell wall 
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Fig. 3. Ultra-thin specimen section of control specimen. Note 
small number of granules on the cell wall, x 4,000. cw, cell wall 


Fig. 4. Ultra-thin section of specimen incubated in Gomori's 

substrate for alkaline Josue The positive reaction shows 

as a dense aggregate of silver granules partly attached to the cell 
wall. x 4,000, cw, cell wall; sg, silver granules 


Fig. 5. Ultra-thin section of specimen incubated in Gomori's 

substrate for alkaline phosphatase, The positive reaction appears 

as an aggregate of dense granules of silver attached to the cell wall. 

x 7,000. cw, cell wall; sg, silver granules; ys, protoplasmic 
structures 


Controls were run by treating the tissues in the 
same way except that the glycerophosphate was 
omitted from the incubation mixture. Sections were 
also made from material fixed in osmium tetroxide 
vapour, dehydrated in alcohols and embedded in 
methacrylate. 

The von Késsa method for showing up the calcium 
phosphate formed as a result of enzymatic action 
suggested the detection of silver phosphate at the 
sites of reaction; silver phosphate is readily visible 
in electron micrographs as a dense granular pre- 
cipitate. 

Fig. 1 shows the electron micrograph of untreated 
spray-mounted specimens, Fig. 2 shows the electron 
micrographs of spray-mounted specimens incubated 
in Gomori's mixture. The positive reaction is in- 
dicated by dense granules, presumably of silver 
phosphate, unevenly distributed on the cell wall. The 
cell wall appears as a denser band at the edges. 
However, this picture does not show the relationship 
between the silver precipitate and the cell structures. 

Fig. 3 shows an ultra-thin section of the cell of the 
control material. Very few granules, of whatever 
origin, are present. This might be due to the un- 
specific deposit of the silver present in the control 
incubation medium, Figs. 4 and 5 are electron 
micrographs of ultra-thin sections of cells incubated 
in Gomori's medium. Here the positive reaction is 
marked by dense granules attached to the outer 
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surface of the cell wall. These granules appear as 
particles of various sizes and in different degrees of 
aggregation. There also appears to be some reaction 
in relation to the structures present in the cell 
interior. 

The histochemical demonstration of alkaline 
phosphatase has been subjected to critical expert- 
mental analysis by Danielli*. The rather short period 
of incubation and the fact that the incubation was 
carried out prior to fixation provide the optimum 
conditions for minimizing artefacts. The present 
results tend to confirm previous biochemical de- 
terminations which have indicated the presence of 
enzymes on the cell surface in other organisms?. 

In our preparations the apparent lack of contact, 
in many places, between the silver precipitate and the 
cell surface, can perhaps be explained by the fact 
that the material was centrifuged with forces up to 
7,000 g at least eight times after the precipitate had 
been formed. The heavy metal particles, under these 
conditions, would be expected to separate somewhat 
from the cell wall. As can be seen in the preparations 
of spray-mounted, unsectioned specimens, the particles 
of silver seem to be more closely associated with the 
cell wall. This may be accounted for by the fact that 
no centrifugal force was applied after the'silver pre- 
cipitate was formed. In considering the weak 
reaction observed inside the cell, it is necessary to 
bear in mind that the cells have been incubated 
intact in the Gomori substrate, and that the 
possibility exists that the substrate might not have 
been able to penetrate the cell membrane into the 
protoplast structures. 

The pure culture of Chlorella vulgaris used was 
obtained through the courtesy of Dr. G. E. Fogg, 
Botany Department, University College, London. 

This work was carried out at the Anatomiska 
Institutionen, Karolinska Institutet, Stockholm, 
while we were guests of F. S. Sjéstrand, to whom 
our thanks are due. 

D. BRANDES 
Comisión Nacional de la Energía Atómica, 
División Investigaciones Radiobiológicas, 
Argentina. ; 
R. N. ELSTON - 
Anatomiska Institutionen, 
Karolinska Institutet, 
Stockholm, 
Sweden. 
Dec. 8. 
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Analysis of Crystalline Hæmoglobin 
Derivatives by Paramagnetic Resonance 


Tem investigation of single crystals of hæmoglobin 
derivatives by paramagnetic resonance can give two 
distinct types of information. First, the actual 
resonance conditions and the resultant g values 
associated with the electronic transitions will yield 
details on the orbitals mvolved in the chemical 
binding of the central iron atom. Secondly, the 
angular variation of the g values enables an accurate 
determination to be made of the orientation of the 
hem and porphyrin planes with respect, to the 
external crystalline axes. Although the structure of 
the rest of the molecule cannot be analysed directly 
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in this way, detaized information on the orientation 
of ihe hem planss can be combined with X-ray 
measurements! to calculate the polypeptide cham 
directions and sunilar factors. It would appear that 
the determination 5f the hem plane orientations by 
paramagnetic resonance is much more accurate tha: 

that by any other method so far applied. : 

The main experimental limitation in such an 
investigation is the relatively small size of the 
erystals available, amd for this reason all the measure- 
ments are made at 20° K. with a low-temperature 
resonator? and at frequencies of 25,000 Mo.js. or 
36,000 Mc./s. When studying angular variation the 
electromagnet is rotated around the resonator, and the 
field positions af the absorption line plotted against 
angle of rotation. The first derivative studied in 
detail was whale acid—met myoglobin, as this was 
available in the form of large single crystals. The 
results obtained from this are a good illustration of 
the two types of irformation that can be obtained . 
by paramagnetic resonance. 

First the magnitude of the g value associated with 
the single electronic transition was found to vary 
from a gi = 5:98 + 0-05 to a gy, = 2:00 + 0-01. As 
previously noted®, zhe occurrence of such a wide 
g value variation can be explained by assuming that 
S = + $ and that she lowest doublet is Sz = + 4 
with a zero-field splitting to the other spin doublets 
much greater than that of the microwave quanta 
(> 2 em.) This splitting is far larger than that 
encountered in other ferric salts, and shows that the 
charge distribution cn the surrounding atoms has a 
much greater effect shan in normal ionie binding. 

Secondly, the angular variation of the g value can 
be used for locating the axis through the iron atom 
perpendicular to ihe hem plane, since this direction 
corresponds to the gj of 2-0. This determination is 
based on the fact taat, with axial symmetry, the 
g value at any angle 0 from the axis is given by 
g? = gy? cos?0 + ga? sin?0, or, in the case of these 


2 s 
derivatives, sin?*ü = f E — 1). By rotation in the ` 


ab, be and ac crystallographic planes, the direction 
of the minimum g valve in these planes can be located, 
and from its magnitude the angle which the parallel 
axis makes with the particular crystallographic plane 
can be calculated. Spezm-whale myoglobin crystallizes 
in two different types A and B14, and the results 
of measurements on. both types are given in. 
Table 1, in the farm »f the direction cosines for the 

axis through the iron atom perpendicular to the hem 

plane. 


“ 


Table 1 


Crystal type Crystal syametiy Direction cosines of axis 
L AM N 


P2 0-89 


0 13 


0:36 
0:95 


0-28 
0 29 


A 2:1 
B P2323) 








The acid—met derivative is only one of many that 
can be investigated in this way, and these large 
loosely packed organic crystals have the advantage 
that individual crystals can be directly converted to 
other derivatives without loss of form. Thus an acid — 
met crystal can be immersed m a solution of sodium 
azide for a controlled time and then removed with 
half the crystal as an zzide derivative and half still 
as an acid—met derivative. This technique is very 
useful since the previously analysed spectrum of the 
latter can then be used as a check on the orientation 
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and g-value symmetry of the new derivative. In 
this way it can be shown that the g value of the azide 
derivative varies from a maximum g. of 2-8 + 0-05 
to & gy of 1-70 + 0-05, with considerable distortion 
of axial symmetry. The occurrence of a single 
electronic transition with g values spread across the 
free-spin value indicates that the binding is of the 
d'sp? type, leaving one unpaired spin with some 
orbital admixture, similar to the case of potassium 
ferricyanide®. 

Further measuremenis are in progress on other 
derivatives and with hemoglobin and myoglobin of 
different species, to obtain as much detailed informa- 
tion-as possible on the binding of the iron,atom and 
the orientation of the hem planes. We would like 
to thank Dr. J. C. Kendrew for supplying the single 
crystals. 
i J. E. BENNETT 
D. J. E. INGRAM 
University of Southampton. 

Jan. 5. 
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S". Spectrophotometric Method for the 

"Estimation of Vitamin K, 


"Reddy and Srinivasan! have described a method 
for the estimation of vitamin K and vitamin K, 
"which is slightly different from that of Novelli’. 
During the course of our investigation on the bio- 
synthesis of vitamin K in moulds, we found that the 


- method of Reddy and Srinivasan was not suitable 
for determining microquantities of vitamin K. It - 


was observed that, on standing, the intensity of 
the colour at the junction of the two layers increases, 
with the result that the intensity of colour is not 
uniform throughout the layer. In the present com- 
munication, we wish to describe a modified method 
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, Fig.1. Effect of concentration of vitamin E; on colour development 
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which can be used to estimate vitamin K in the 
range 2-30 ugm. z 

Vitamin K, solution (2-30 ugm.;  2-methyl. 
1,4-naphthoquinone) was shaken with 0:5 ml. of 
ethyl alcohol and to this was added 0-1 ml. of a 
saturated solution of 2: 4-dinitrophenyl hydrazine 
in 2N hydrochloric acid. After 10 min., 0-25 ml. 
of 20 per cent sodium carbonate was added and 
shaken well until the green colour appeared. 3 ml. 
of amyl aleohol, 1 ml. of ethyl aleohol and 1 ml. 
of water were &dded, shaken thoroughly and kept 
for 5 min. for the salts to go down. The amyl alcohol 
layer was taken and the density read at 635 mp in a 
Beckman model DU spectrophotometer (1 em. light- 
path). The colour obtained in this method is stable 
for 10 hr. Distilled ethyl and amyl alcohol were 
used throughout this investigation. Fig. 1 gives the 
relation between the optical density (A 635 and the 
concentration of vitamin Kj). ~ 

Details of the application of this method to estimate 
mieroquantities of vitamin K in moulds wil be 
described elsewhere. 

: VANAMATLA BATHE 
J. B. Dave 
C. V. RAMAKRISHNAN 
Department of Biochemistry, 
Faculty of Scienco, 
M.S. University of Baroda, 
Baroda, - 
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The ‘Queen-Substance’ of Honeybees 
and the Ovary-inhibiting Hormone of 
Crustaceans 


Iw the course of work on the social organization 
of honeybee communities! it has been found that 
worker honeybees obtain a substance (‘queen- 
substance’) from their queens which, if obtained in 
sufficient quantity, inhibits development of their 
ovaries and the production of further queens. It 
will also, under experimental conditions, inhibit 
ovary development in worker ants (Formica fusca) 
(unpublished work, C. G. B.). A similar hormone has 
been shown to inhibit ovary development in decapod 
crustaceans’. These substances appear to be similar 
in several respects. Thus both are stable to heat and 
to acids but less so to alkalis, soluble in acetone and 
alcohol, both are active, at least under certain 
conditions, when taken orally, and both serve to 
inhibit development of the ovary and related 
phenomena. 

We decided, therefore, that it might prove of 
interest to administer honeybee queen-substance to 
prawns and also the ovary-inhibiting hormone of 
prawns to bees. The results of preliminary experi- 
ments are’ now available. 

The queen-substance from a single mated queen 
honeybee (Apis mellifera L.) was extracted in 
alcohol. This extract was mixed with water, a little 
palmitic acid added, the pH. adjusted to 6-2 and the 
alcohol and excess water distilled off. A control 
emulsion was prepared in the same way starting with 
alcohol alone. 

Three groups, each consisting of twelvo female 
prawns, were used. The prawns in group I remained 
intact and received no injections. The eye-stalks of 
the prawns in group II were severed, thus removing 
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Table 1 $ $ 
Condition and treat- Mean weight | Histological condition 
ment of animals of ovaries of ovaries 
(mgm.) 
(1) Intact; received 4 90+0-65 All fully regressed; no 
no injection commencement of 
vitellogenesis 
(IY) Eyestalks re- 17 67:-3 39 All with well-developed 
moved; control yolk-droplets. One 
emulsion injected ovary full of yolk and 
showing dark green, 
ripe colour 
(ITI) Eyestalks re- 6 5640°72 Some yolk-droplets 
moved; honey-bee resent in & few cells 
queen-substance in- n each ovary 


jected 


the ovary-mhibiting hormone, and on the following 
day each of these prawns received an injection of 
0-08 ml. of the control (alcohol) emulsion. The 
prawns belonging to group III had ther eyestalks 
removed, and on the followmg day 0:08 ml. of the 
experimental (aleohol 4- honeybee queen-substance) 
emulsion was injected into each. This experiment 
was carried out at the time of year when most ovary- 
inhibiting hormone is present in the eyestalks of 
prawns and their ovaries are fully regressed. In such 
circumstances, removal of eyestalks normally leads 
to rapid ovary development. 

One week after injection the surviving prawns— 
nine in each group—were killed and their ovaries 
weighed and examined histologically (Table 1). 

The results show that removal of the eyestalks 
of the prawns forming the controls (group IT) resulted 
in development of their ovaries and that, since there 
is a significant difference (P < 0-001) between the 
degree of ovary development m the prawns m group II 
and ITI, a single injection of honeybee queen-sub- 
stance has produced a strong but incomplete inhibition 
of ovary development. 

In the reciprocal experiment, twenty smus glands— 
the organ in the eyestalks of crustaceans in which 
the ovary-inhibiting hormone is stored?— were re- 
moved from female prawns (Leander serratus) and 
their contents were dispersed by means of a Potter 
homogenizer in 67 per cent sucrose syrup. This 
syrup was then incorporated in a pollen-candy mix- 
ture and fed continuously to newly emerged bees 
kept m a cage at 31? C. and supplied with drmking 
water. Another group of newly emerged bees, the 
controls, were kept similarly but fed on a pollen- 
eandy mixture without the addition of sinus-gland 
contents. 

After nineteen days ıt was determined whether the, 
ovaries of each bee had developed or had remained 
undeveloped as they would have done in the presence 
of a queen (Table 2). 

It is clear that there is a highly significant difference 
(P < 0-001) 1n the degree of development of the 
ovaries of the bees of these two groups, and it appears 
that the smus-gland extract of prawns has inhibited 
ovary development in worker honeybees. 


Table 2 





No. of bees with 
Ovaries ovaries 
developed undeveloped 


Treatment 





Control group | Fed pollen-candy 





mixture 30 4 
Experimental Fed pollen-candy 
group mixture + prawn 15 17 


sinus-gland contents 
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To the similarities which we have observed between 
the queen-substanca of honeybees and the ovary- 
inhibiting hormone of prawns may now be added a 
reciprocity of action. It seems probable that these 
two substances are the same or related compounds, 
possibly steroids, and occur m & number of arthropods. 

Davip B. CARLISLE 

Marine Biological Laboratory, 

Plymocth 
Corin G. BUTLER 
Bee Department, . 
Rothamsted Experimental Station, 
Harpenden. 


1 Butler, C. @., Trans Rey. Ent. Soc., Lond., 105, 11 (1954) 
2 Carlisle, D. B., Publ Sum. Zool. Napoli, 24, 255 (1953). 


An Erythrocyte Sphering Factor in Rat 
2nd Mouse Plasma 


WHEN suspensiors of many types of mammalian 
red cells in saline media are examined between a 
glass slide and covecslip, the cells change their shape 
from biconcave disks, through a stage of crenation, 
to spheres}. This change is associated with the 
removal or inactivation of an anti-sphering factor 
normally present in plasma albumun?. 

Recently, Trotter? in this laboratory has demon- 
strated the great importance of contamination of 
glassware by same substance, possibly a fatty acid, 
present on human sxin. A single handling of a clean 
cloth used for wiping slides or coverslips contaminates 
both the cloth and the glassware and causes sphering. ' 
If the contaminated] glassware is flamed, however, 
red cells retain their disk-like form. This finding 
makes it possible to observe the action of sphering 
agents without the presence of plasma or albumin. 
We have found thas the plasma of several common 
varieties of labora;ory rats appear to contam a 
substance which will cause sphering of saline sus- 
pensions of human cells between flamed slides and 
coverslips. This is in marked contrast to the be-_ 
haviour of the plasma of the ox, pig, sheep and man 
as well as purified kovine or human plasma albumin, 
which not only have no sphering action but on the 
contrary prevent sdhering on unflamed slides and 
protect the cells against substances such as sodium 
oleate, which cause sphering. In fact, the spheres 
observed in rat plesma can be changed back into 
disks by the addit-on of sufficient human plasma. 
The sphering activity of rat plasma is quite high; 
one part of rat plesma diluted with four parts of 
2 per cent human albumin causes complete sphering 
and one parb in twenty causes crenation of all cells 
and some sphering. 

Rat plasma causes sphering of the cells of several 
other species inclucing the rabbit and cat. There 
is no sphermg action on rat cells, or on mouse cells, 
though the latter may become cupped. Human 
plasma does not cause crenation or sphering of rat 
cells, though cupping may occur (m our experience 
cupping seems to be a common reaction of the red 
cells of one species to the plasma of another; but 
we found no reference to this in the literature). 
Plasma from common laboratory mice behaved 
similarly to that from the rat, though the activity 
was rather less. Plasma from the vole, wild Orkney 
mouse, hamster and rabbit all caused crenation, but 
not complete sphering, while guinea pig plasma 
seemed to be quite inactive. The effect is thus not 
universal among rodents. We have sometimes 
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observed that the sphering activity appears to m- 
crease if the plasma ıs left to stand for some hours 
at room temperature. Sphering activity has not been 
observed in the plasma of other common animals 
though the number investigated is comparatively 
small. 

Indirect evidence suggests that the sphering agent 
may be a fatty acid. It is possibly significant that 
Robmson et al.4 have found that rat plasma contains 
an active lipolytic system which brings about the 
dissolution of chylomicrons with the release of free 
fatty acids. No explanation can yet be offered of 
why the rat cells do not become spherical in their 
own plasma. : 

We wish to thank Dr. D. S. Robinson for useful 
discussions and the Rockefeller Foundation for 
financial assistance. This work was aided by a 
personal grant (F.M. G.) from the Medical Research 
Council. 

R. BARER 
F. M. GAFFNEY 
Department of Human Anatomy, 
University Museum, 
Oxford. 
Sept. 9. 


1 Hamburger, H. J., Pflüger's Arch., 141, 230 (1895). 

2? Furchgott, R. F., and Ponder, E, J. Ezp Biol., 17, 117 Gon. 
Ponder, EB., 'Hemolysis and Related Phenomena” (Churchill, 
London, 1948). 

3 Trotter, W. D., D.Phil. Thesis, Oxford (1954); Brit. J. Haematol. 
(in the press) 

3 Robinson, D. S , Jeffries, G. H., and French, J. E., J. Exp. Physiol., 
39, 165 (1954) 


'A Method for determining the Duration 
of Action of the Cardiac Glycosides 


Tue determination of the duration of action of the 
cardiac glycosides has depended mainly on toxicity 
experments which require large numbers of anunals. 
The Hatcher method! depends on the difference 
between the usual lethal dose of a suitable cardiac 
glycoside and the actual dose required to kill at 
various times after the administration of the cardiac 
glycoside under test. Another method developed by 
Hauptstein? makes use of the relationship between 
the rate of infusion and the toxic dose of a cardiac 
glycoside; the decrease in toxicity with slow rates 
of infusion indicates the degree of elimination (de- 
toxification and excretion). Data on the duration 
of action are also available from clinical records, where 
the criterion for the persistence of cardiac activity 
after the administration of a cardiac glycoside can be 
electrocardiographic changes such as alteration of the 
T-wave or decrease in heart-rate, or the therapeutic 
effect, although this is difficult to evaluate precisely. 

A property of the cardiac glycosides has recently 
been deseribed by Rand, Stafford and Thorp*, which 
can be adapted for the study of the duration of 
action of cardiac glycosides and related compounds, 
particularly short-term changes seen with certain 
rapidly metabolized drugs of this group. The action 
of injected adenosine on the gumea pig heart (a 
transient period of partial heart-block) is markedly 
potentiated by doses of cardiac glycoside which alone 
are too small to have any observable effect on the 
electrocardiograph. The degree of potentiation 
appears to depend on the amount of digitalis drug 
available to the heart. 


Injections of adenosine are made at regular 


intervals, and then a dose of the cardiac glycoside 
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under test is given. The change in duration of the 
period of heart-block produced by adenosine in- 
jections gives an indication of the activity of the 
cardiac glycoside. (The technical details have been 
desertbed by Rand et al.*). With a single injection 
of digoxin, the potentiation of the adenosine effect 
persists for longer than three hours with no indication 
of any decrease, whereas a single injection of digoxi- 
genin produces only a transient increase in the 
duration of the adenosine heart-block. Typical 
experiments are shown graphically in Fig. 1. It can 
be seen that a higher dose of digoxigenin is required 
to produce the same degree of potentiation as digoxm, 
reflecting the lower toxicity of this compound in the 
guinea pig. The rate of dissipation of digoxigenin 
can be calculated as the time for the response to 
adenosine to return to its previous level after givmg 
the digoxigenin. From the results given in Fig. 1 
the rate of elimination of digoxigenin 1s approx- 
imately 1-5 mgm./kgm./hr. for the high dose and 
1-0 mgm./kgm./hr. for the lower dose. Hoffman and 
Lendle* found a value of 1:0—2-0 mgm./kgm./hr. for 
the elimmation of digitoxigenm in the guinea pig 
using a slow infusion method. 

A study of the rate of elimmation of a number of 
other cardiac glycosides and genins and their syn- 
thetic derivatives is ın progress, together with experi- 
ments on the role of hepatic and renal mechanisms 
in their elimination. 

We are indebted to Prof. R. H. Thorp for his 
interest and encouragement during the course of this 
work, and to Mr. S. E. Wright, of the Pharmacy 
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Section, for supplying a chromatographically pure 
sample of digoxigenin. 
M. Ranp* ` 


ANNE STAFFORDÍ 
Department of Pharmacology, z 
University of Sydney, 
N.S.W. 
Sept. 27. 
* Diug Houses of Australia Research Fellow. 
t Burroughs Wellcome and Co. (Aust.), Ltd., Research Fellow. 


a Hatcher, R. A., Arch Int. Med , 10, 268 (1912); J. Amer. Med 
Assoc., 61, 386 (1913). 

? Hauptstein, P., Arch Exp. Path Pharmak., 128, 121 (1927). 

3 Rand, Mos Stafford, A , and Thorp, R. H., J. Pharmacol , 114, 119 


a Hamman, G., and Lendle, L., Arch Exp. Path. Phamak., 212, 376 


Biosynthesis of Fatty Acids by Seeds of 
Ricinus communis à 


So far, the biosynthesis of fatty acids in plant 
material seems to have received little attention ; in 
this connexion we notice especially the communica- 
tions of Newcomb and Stumpf!. We have now taken 
up similar researches on seeds of Ricinus communis 
var. sanguineus. The seeds were germmated 1n moist 
sand “at 30° C. m darkness, the cotyledons sliced with 
a, thin razor blade by freehand into sections +. 0-5 mm. 
thick, and aliquots incubated in water and substrate 
in & Warburg apparatus for 6 hr. at 30°C. After 
incubation the slices were rinsed and extracted with 
a mixture of ethanol-ether (3:1); evaporation 
in vacuo leads to pure castor oil. After saponification, 
the non-saponifiable materiel was extracted with 
petroleum—ether. The fatty-acid fraction was 
acidified, extracted several times and the combined 
ether-fractions dried and evaporated. 

An aliquot of the fatty acids was subjected to 
chromatographic fractionation by the method of 
Howard and Martin?; ricinoleie acid, because of its 
alcoholic function, had & different solubility and 
passed the column as a C, — Cio fatty acid (see also 
J. Boldingh?). With acetate as substrate, the respira- 
tory quotient was + 0:85; with propionate 16 was a 
little higher; without substrate, it was lower than 
0-85. Fhe latter fact is due to a higher oxygen con- 
sumption. The concentration of the substrates was 
0-01 N. 

Although incubation of the slices with  "C-1 
acetate (+ 0-15 mgm.) reveals an important con- 
version of the “C-1 acetate to carbon dioxide, a 
considerable part was metabolized and incorporated 
into fatty acids. This fact confirms again that acetate 
is an important precursor of-the fatty acids in seeds. 

Separation of the acids by urea complexes* showed 
that the ricinoleic acid fraction, containing 70 per 
cent of the total fatty acid content, possessed prac- 
tically no radioactivity; the remaining fraction, 











Table 1. FRACTIONATION OF CASTOR OIL (4C-1 ACETATE AS 
SUBSTRATE) 
Specific Acetate 
Fatty acid activity Total | tmeorporated 
(counts/min ) | activity x 100 
Ruicinoleic acid (72 2%) 06 180 4 0 39 
Cj, acd (8 0%) 108 136 1 0 30 
C,, acid ü 696) 41:8 4514 0 98 
Cs acid 4-595) 48-7 920 4 20 
Cia acid (17-796) 126 8 9,357 9 20 4 
Non-saponiflable 
material P 550-0 715 0 156 
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Table 2.  FRAOTIONATIO- OF CASTOR OIL (0-1. ACETATE AND 
GLUCOSE AS SUBSTRATE) 
Specific Acetate 
Tatty acid activity Total | incorporated 

(counts/min ) | activity x 100 

Raeinoleic acid (64 095) 07 208-8 0-44 

js ACH 2 395) 15 0 157 6 0-34 
Cy, acid (5195) 59 1,380 4 301 
Gig acid (12 995) 250 1 18/008 5| 2983 
Cis acid (14-852) 70 4 52573| 1147 

Non-saponifiable 

material 818 0 1,554 2 34 











containing the satureted and unsaturated fatty acids, 

was highly active. Fractionation of radioactive castor 

oil by the method o? Howard and Martin confirmed 
these results and proved that the “C-1 acetate was 

incorporated mainly nto the C,, fatty acid (Table 1). 

Addition of glucose (cone. 0-01 N) to the "C-l 
acetate substrate red iced respiratory quotient during 
several hours of the experrment, by diminution of 
the exhaled carbon dioxide, but it stimulated the 
incorporation of acetate into the fatty acids at a 
considerable rate. Fractionation of castor oil carried 
out m this way shows that: (1) the percentage of 
stearic acids and rieinoleie acid 1s lowered in favour 
of the C,, and C,, acids. (2) The radioactivity is 
transported to the C,, fraction (see Table 2). 

The non-sapomfiakle material possessed, contrary 
to the results of Newcomb and Stumpf, considerable 
radioactivity. This indicates that acetate might play ' 
& part in the biosynthesis of phytosterols. 

Our results on th» influence of glucose may be 
explained by assuminz that glucose acts as an acetate 
‘sparer’. The question remains open whether glucose 
is an active preeurscr of glycerol, and whether the 
removal of the fatty acids, as triglycerides, from the 
metabole pool, is limited by the amount of glycerol 
available. 

These experiments illustrate also the possibility of 
free metabolites influencmg the-lipid metabolism of 
germinating seeds. 

N. CoPPENS 
Pharmaceutical Institute and + 
Laboratory of Physical Biochemistry, 
University of Ghent. 
Sept. 23. 

1 Newcomb, E. H., and Stumpf, P. K , J Biol. Chem , 200, 233 (1953). 
Humphreys, T. E. Nesvcomb. E H., Bokman, Ann H., an 
Stumpf, P. K , J. Brol. Chem , 210, 941 (1954). Stumpf, P. K., 
Plant Physiol., 30, 55 (1955) Humphreys, T. B., and Stumpf, 
P. K., J. Biol. Clam., 218, 941 (1055). 

1 Howard, G. A, and Martin, A J P., Biochem J., 46, 582 (1950). 

? Boldingh, J, Rec. des Trav des Pays-Bas, 69, 247 (1950). 

* Knafo, G, Bull mens. inform ITERG, 7, 291 (1953). 


A Synthetic G-owth Medium for the 
Trypanosomid Flagellate Strigomonas 
(Herpetamonas) oncopelti 


BroomgMICAL studies of the Trypanosomidae have 
been delayed by the difficulties encountered in 
cultivation and mainsenance of many species. Up 
to the present time, cnly one member of this family 
(Herpetomonas culicidarum) has been cultivated in a 
defined medium!, anc this was of a degree of com- 
plexity comparable to that required by the most 
exacting bacteria. The present communication 
describes & simple synthetic medium which will 
support the growth of the parasitic flagellate 
Strigomonas oncopelti; this trypanosomid, first 
isolated in bacteria-cree culture by Noguchi and 
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Table 1. <A SYNTHETIC GROWTH MEDIUM FOR THE PARASITIC 


FLAGELLATE Strigomonas oncopeltr 


(mgm.) (gm.) 
Methionine 200 0 Glucose- 5.0 
Adenine 10 0 NH,C 5 
Thiamine 10 Na,HPO,.2H,0 0-25 
Nicotinamide 10 PO, 0 08 
Ca pantothenate 10 NaCl 9:0 
Pyridoxine hydrochloride 10 KCl 0 42 
p-Aminobenzoic acid 1:0 
Biotin 001 
Trace metal solution* 10 ml. 


Glass-distilled water to 1 litre 
Initial pH value, 7 2 Medium sterilized by autoclaving at 10 lb 
pressure for 10 mm. 


* Trace metal solution: MgSQ,.7H,0, 20 0 gm. ; FeSO,,05 gm ; 


Zn80,.7H,0,0 5 gm. ; Mn30,.3H,0, 0 5 gm.: CuSO,.5H,0, 0 5 gm., 


made up to 1 litre in 'NhO sulphuric acid. à 

Tilden? in 1926, is parasitic in the digestive tract 
of Hemiptera and in latex plants. Lwoff? reported 
that Strigomonas oncopeltt could be cultivated m 
alkaline hydrolysates of silk or ın certain peptones 
. if these were supplemented with thiamine ; in con- 
trast to other trypanosomids, it does not require 
hematin as a growth factor. 

The nutritional requirements of Strigomonas 
oncopelti have been determined in a synthetic medium 
accordmg to the general method of Gladstone’. _A. 
complete medium which would support the growth 
of the flagellate was prepared contaming twenty-one 
amino-acids, eight, growth-factors, purines, pyri- 
midines, glucose, ammonium chloride, sodium and 
potassium phosphates and trace metals. Further 
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batches of media were prepared to test the effect of | 


omission of the above components either singly or 
im groups. Cells to be used as inocula in growth 
tests were grown in the complete medium for 24 hr. 
at 25° C. and were washed three times in the medium 
_to be tested ; a standard inoculum of 2 x 105 cells/ml. 
growth-medium was used in all cases. 

Results showed that the amino-acid requirement 
of this organism could be satisfied by methionine 
alone; adenine was also required for growth in 
addition to the growth factors thiamine and nicotin- 
amide. In a glucose — salts medium containing these 
additions, growth was slow, the organisms havmg a 
mean generation-bime of more than 24 hr.; the 


further addition of biotin, pyridoxin, pantothenic: 


acid and p-aminobenzoie acid more than doubled 
the growth-rate, and cells reached a final density of 
about 4 x 107/ml. (= 0-4 mgm. dry weight cells/ml.). 
Strigomonas oncopelti has now been maintained on 
this medium for more than six months, being sub- 
cultured at intervals of three to four days; the 
‘detailed composition of the medium 1s given in Table 1. 
This is the simplest medium yet recorded for the 
growth of a parasitic flagellate, and 1t is interesting 
to note that Strigomonas oncopelti, although a parasite 
of Hemiptera and latex plants, is considerably less 
exacting nutritionally than the free-living ciliate 
Tetrahymena pyriformis*. 

So far as I am aware, there is no account m the 
literature of the cultivation of any member of the 
Trypanosomidae on solid media, Protozoa of this 
group usually being cultivated on complex diphasic 
media. Sirigomonas oncopelit grows readily on a 
solid medium prepared by adding 0-7 per cent (w/v) 
agar to-the synthetic medium described; discrete 
colonies are visible after four days incubation at 
25° C. and cultures can be kept for three to four 
weeks without loss of viability. 

The development of a synthetic medium for 
Strigomonas oncopelit permits for the first time a 
detailed study of the biosynthetic capabilities of 
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an actively growing trypanosomid. Experiments 
using the synthetic medium described, supplemented 
with tracer amounts of acetate labelled with carbon-14, 
have shown that 50 per cent of the acetate carbon. 
is fixed in the lipid fraction of logarithmically growing 
cells, 35 per'cent is located in the cell protein (the 
use of methyl- and carboxyl-labelled acetate in- 
dicates that both carbons are utilized for the syn- 
thesis of glutamic and aspartic’acids, alanine, threon- 
ine, tyrosine, lysine, arginine, valine, proline, phenyl- 
alanine and the leucines), and the remaining 15 per 
cent is distributed equally between the acid-soluble 
cell constituents and the nucleic acid fraction. These 
and other results, which will be reported in detail 
elsewhere, are similar to those óbtained by McQuillen 
and Roberts*, who studied the utilization of acetate 
for synthesis in Escherichia coli, and may be inter- 
preted in terms of the Krebs tricarboxylic-acid cycle 
functioning in actively growing Strigomonas oncopelti. 


B. A. NEWTON 
Medical Research Council 
Unit for Chemical Microbiology, 
Biochemical Laboratory, 
University of Cambridge. 
Nov. 16. 


1 Cowperthwaite, J., Weber, M. M., Packer, L., and Hutner, S.H, 
Ann. N.Y. Acad. Sev, B8, 972 (1963). 

2 Noguchi, H., and Tilden, E. B , J. Ezp. Med., 44, 807 (1926). 

5 Lwoff, M., C.R. Soc Bwl., 126, 771 (1937). 

+ Gladstone, G. P , Brit. J. Exp. Path , 18, 322 (1937). à 

* Kidder, G. W., and Dewey, V. C., in Lwoff, “Biochemistry an 
Physlology of Protozoa”, 1, 323 (Acad Press, Inc., New York, 
1951). 

* McQuillen, K., and Roberts, R. B , J. Biol Chem., 207, 81 (1954). 


Resolution by means of a Micro-organism 
of Racemic Diaminosuccinic Acid and 
Determination of its Configuration 


Tug chemical structure of diaminosuccinic acid is 
analogous to aspartic acid, asparagine, C,-dicarboxylic 
acids and the other biologically important substances. 
The acid, however, has not yet been found in Nature, 
and so has never been fully investigated. In 1925, 
racemic acid was resolved into its antipodes by 
Kuhn!, through the morphine salt of N,N'-dibenzoyl 
diaminosuccinic acid; [«]5$ = — 18:9? (10 per cent 
hydrochloric acid). Suzuki and Suzuki? found, during 
the course of an investigation on the behaviour of 
micro-organisms towards the acid, that Micrococcus 
ureae was capable of growing on a medium containing 
the racemic acid as the sole source of nitrogen, and 
that about half the amount of racemic acid always 
remaimed even after full growth. From these observa- 
tions the authors considered that the micro-organism 
preferentially assimilated one of the two optical 
isomers, and that a non-utilizable antipode could 
perhaps be isolated from the medium. ; 

(1) Synthesis of Racemic Diaminosuccinic Acid. 
The acid was prepared by the reduction of dioxy- 
tartaric acid phenylosazone in the followmg manner, 
which was a modification of Farchy’s method’, since, 
in our hands, it gave more satisfactory results. A 
powder of 100 gm. of the osazone was resolved in 
l litre of 2 per cent sodium hydroxide with 1 kgm. 
of cracked ice, and 4 kgm. of sodium amalgam (2-5 per 
cent) was added to the solution; the mixture was 
stirred for 1 hr. At the end of the reaction, 167 gm. 
of 30 per cent sulphuric acid was slowly added (the 
temperature rising to 40°C), and after stirring for 
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an additional hour, the mixture was filtered. The 
filtrate was decolorized with the continuous ex- 
traction of ether, and when it was acidified with 
sulphurie acid to pH. 2, the meso-isomer precipitated. 
After the precipitate was filtered off, the filtrate was 
adjusted to pH 5 with sodium carbonate. It was 
necessary for the complete precipitation of the 
racemic acid tó keep the solution for a week at 0° C. 
. The crude preparation was purified by recrystalliza- 
tions from aqueous hydrochloric acid as well as 
Farchy’s method, and dried over phosphorus pent- 
oxide in vacuo; the yield was 13 gm. The racemic 
acid contained one mole of water. 

Analysis, Cale. for C,H,0,N,.H,0: N, 16-86; 
found: N, 16-90 per cent. Melting point of N,N’- 
dibenzoyl-diaminosucecinie acid, 162°C. Ry values 
by paper chromatography (ascending method): 
n-BuOH/AcOH/H,O (4:1:1), 0-04; phenol satur- 
ated with water, 0-11. 

(2) Culture and Extraction. Micrococcus ureae 
was incubated at 30° C. with shaking in the following 
medium: distilled water, 1 litre; glucose, 10 gm. ; 
sodium citrate, 2 gm.; dipotassium hydrogen phos- 
phate, 1 gm.; ammonium chloride, 0-5 gm.; DL- 

iami ccinie acid, 0-5 gm.; crys. magnesium 
sulphate, 0-1 gm.; sodium chloride, 0-1 gm. ; 
potassium dihydrogen phosphate, 0-1 gm.; pH 
adjusted to 7-0 with sodium hydroxide. After 24 hr., 
the culture solution was added with trichloracetic 
acid, and deproteinized by centrifuging. The super- 
natant was adjusted to pH 5 and concentrated to 
one-twentieth of the first volume by vacuum dis- 
tillation. Diaminosuccinic acid was obtained as 
erude erystals by keeping the concentrated solution 
in an ice-box for one week. It was purified by re- 
erystallizations from aqueous hydrochloric acid and 
dried over phosphorus pentoxide in vacuo ; the yield 
was 40 per cent of racemic acid. Its nitrogen content, 
melting point of dibenzoyl derivative and Rp values 
were identical with those of the racemie acid. 

(3) pH-Change of the Specific Rotation. The 
rotatory power of this preparation of diaminosuccinic 
acid was measured in solutions of sodium hydroxide 
and hydrochloric acid of various concentrations. 
Table 1 shows that the specific rotation was at a maxi- 
mum in neutral solution, and successive additions of 
acid or alkali to it resulted in a levorotatory shift. 
It is well known that the specific rotation of amino- 
acids varies decidedly with the pH of the solution, 
and that unnatural amino-acids (p-configuration) 
show maximum dextrorotatory power in neutral 
solutions, whereas natural amino-acids (r-configura- 
tion) show maximum levorotatory power in these 
solutions*. Therefore it is concluded that the con- 
figuration of this antipode belongs to the D-series. 


Table 1, SPEOIFIO ROTATION OF D-DIAMINOSUCCINIC ACID AT VARIOUS 
SODIUM E OR HYDROCHLORIC ACID CONCENTRATIONS 


Moles of sodium hydroxide or hydrochloric 
acid per mole : “Yaga acid in the 
solution 


Specific rotation* 


Hem 
Barc. 22226 
SSH mA) Haase 


* Measured by a Landolt-type polarimeter (0-01*) with 1-decimetre 
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(4) Racemization of n-Diaminosuccinic Acid by 
Benzoylation. In order to measure the specific 
rotation of N,N’-dibenzoyl-p-diaminosucciniec acid, 
it was benzoylated by Kuhn’s method using benzoyl 
chloride and sodium bicarbonate; the reaction was 
run at 25°C. for 2 kr. The specific rotation of the 
benzoyl derivative thus prepared (melting point, 


100 
1-004 x1-693 ^ + 112°. 


Since the specific rctation of the same substance 
obtained by chemical resolution! was + 106-5°, it is 
evident that our preparation had been racemized 
through this procedure. 
We thank Prof F. Egami, of Nagoya University, 
for his interest and encouragement. 
SaAKARU SUZUKI 
Hisao MAKISHIMA 
NOBORU SUZUKI 
Department of General Education, 
Nagoya University, 
Nagoya. 
Sept. 30. 
* Kuhn, R., and Zumstein, F , Ber., 58, 1429 (1925); 59, 470 (1920). 
* Suzuki, S., Suzuki, N., and Egami, F., J. Biochem., Japan, 39. 305 
(1952). Suzuki, S. and Suzuki, N. (unpublished). 
? Farchy, I. M., and Tafel, J., Ber., 98, 1985 (1893). 
* Lutz, O., and Jirgensous, B., Ber., 68, 448 (1930) ; 64, 1221 (1931); 
65. 754 (1932). 


162° C.) was [x]*) = + 0-019 


Separation of Unstable Oxidation 
Intermediates of Cysteine 


THE recent emergenze of new bio-functional thiol 
compounds (coenzyme-A, lipoic acid) has revived 
interest in the series of compounds which represent 
oxidation-levels intermediate between —SH and 
—SO,H. 

We therefore wish te record an observation made 
some time ago in connexion with paper chromato- 


Dars on paper 
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graphie experiments!, which suggests a simple tech- 


nique for visualization and separation of unstable 


oxidation products. In order to evaluate the stability — 


of cysteine in paper chromatography, we applied, 
on different days, to S. db S. 589 GR paper four spots 
of 104, each of which contained 80g of cysteine 
hydrochloride in 3.N hydrochloric acid in 60 per cent 
formic acid. When the last spot had dried, the paper 
was developed ‘with phenol/isopropanol/water* and 
treated with timhydrm. Fig. 1 shows the results. 
From left to right, the spots have been ‘ageing’ on 
the paper for 0, 2, 4 and 8 days before development. 
This is accompanied by a steady decrease of cysteine 
57 (Rp 0-4) and a steady increase of cystine (Hp 0-1, 
‘and probably in non-ionized form at Ep 0) In 
, addition, intermediates, that is, compounds which 
pass through a time-maximum, are seen at Rp 0-16 
and 0:23, and perhaps at 0-27. Discreteness of the 
"spots and absence of tailing indicate that they 
represent a record of oxidative events occurring on 
the fibre surface in the 'dry' spots, and that little, 
if any, changes occur during the solvent-run. The 
‘possibilities of detecting and isolating unstable 

oxidation intermediates by these means are obvious. 


G. ToENNIES 
D ID TN J. J. Kors 
Lankenau Hospital Research Institute and 
— Institute for Cancer Research, 
50 Philadelphia 11, Pa. 
: 20 Sept. 21. 
unies, G., and Kolb, J. J., Anal. Chem., 28, 823 (1951). 





Insect Mobility and Design of Field 

WES CU Experiments 
Recent papers have stressed two of the problems 
that arise in the design of field trials when insecticides 
are employed. McKinlay’ noted that the protection 
“of a crop afforded by the use of insecticide may be 
partially vitiated by re-invasion of insects from 
adjacent unsprayed plots. The converse of this 





nat in the Sudan Gezira “the insect regime on un- 
`- sprayed cotton may have been [so] affected by the 
: wide-scale application of insecticide upon surrounding 
cotton’. 
-CA population of a mobile species is conceived to 
be in dynamie balance, numbers lost by emigration 
- being replaced by immigration. When the distribution 
= of a population has been affected by the application 
of insecticides, these two processes operate side by 
side to modify the environment in which sprayed 
"and unsprayed crops grow. An important consequence 
of this modification can be the diminution of differ- 
ences of yield expected between sprayed and un- 
sprayed plots. By recolonization, the yield of a 
sprayed plot may be diminished ; but following the 
action suggested by Joyce*, the yield of a control 
plot may.secondari be increased by a drain of 
insects from the control to the sprayed plots. 
s Entomological opinion in the Sudan Gezira leans 
¿to the view that areas sprayed with DDT act as 
" traps into which the nymphs and adults of Empoasca 
. dibyca de Berg migrate and die. In this way, popula- 
tions upon control plots are reduced. By local usage, 
this postulated movement of jassids from unsprayed 
"areas is termed an 'interplot effect’ and connotes 
the ability of a plot to modify the character of the 
'ánseet population upon an adjacent cropping area. 











ituation was mentioned by Joyce*, who pointed out | 
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. Recolonization by jassids of a previously sprayed 


area at Tokar as an example of mterplot effect has 


been examined by Goodman ‘(unpublished results). 


The inward movements of Empoasca: nymphs from 
unsprayed cotton could be detected two weeks after 
spraying, though it is probable that continuous 
invasion occurred at all times after this date. "The 
invasion was noticed first at the periphery of the 
sprayed plot, and the subsequent rates of build-up of 
nymphal populations were significantly correlated 
(P = 2 per cent) with the distance of the sampling 
station from the sprayed/unsprayed interface. 

The influence of sprayed areas in reducing popula- 


tions of jassids infesting adjacent unsprayed cotton } 
The experimental unit ^. 


was elucidated recently. 
consisted of two observation rows of X17304 cotton 
surrounded on each side by five rows of the same 
variety. These outer ten rows were sprayed on @ 
number of occasions, but the jassid counts were. 


made only upon the unsprayed central observation- 


rows, which were protected during spraying by 
temporary hessian screens. ‘There were ten replicated 
subplots for each treatment, each subplot having 
an area of 350 sq. metres. m 

In Table 1 are shown the total numbers of jassid 
nymphs counted from fifty leaves per subplot on 








eight occasions between October 13 and November 27, ) 
1954. Using the log n transformation, analysis of _ 
variance .of the total nymphs counted per plotshowed 


that significant differences of population existed : 
between the numbers of nymphs on the control sub-: 
plots (that is, observation rows surrounded by un-- 
sprayed cotton) and the numbers counted on 
observation rows surrounded by cotton sprayed one . 
or more times. E 


Table 1, TOTAL RECORDED POPULATION OF NYMPHS ON 50 LEAVES 
PER SUBPLOT FOR 8 OCCASIONS i sees 





j : EUR RS 
Total population on observation rows. 


Surrounds sprayed 
per subplot (log means) 








Control 2-3200 
x 2-0975, 2-1830 
2x: 8x 1:9229, 1-9762: 1-0354, 1 8786 
4x 1-7095, 1-7764, 1-7855 





Least sig. diff. P = 5 per cent (as log) 0-1858. 


That is to say, the presence of plots sprayed with 
DDT adjacent to unsprayed areas of cotton sig- 
nificantly reduced the infestation of cotton jassid 
upon these untreated plots. Four applications of. ^ 
DDT produced a greater effect upon populations 
on nearby unsprayed areas than did fewer applica- 
tions. i 

This evidence is important because, where large: 
&reas of cotton are sprayed each year, as in the 
Sudan Gezira, the apparent benefit from DDT spray- 
ing may be considerably less than expected; indeed, 
may fail to reach significance level, owing to the. 
operation of interplot effects, although other tests 
may show that the destruction of the cotton jassid | 
significantly improves yields. : 

The interplot effect demonstrated in the case o: 
the cotton jassid has wide implications ; indeed, the 
concept appears in different guises and has many 
applieations in applied entomology. 
notes both the beneficial and disadvantageous aspects 





of this effect in respect of the protection against. ' 


Heliothis armigera Hb. afforded by well- or ill-timed 
successions of maize and leguminous crops. De Bach 
and Barilett5, in North America, showed that sprayed 


citrus trees trap and poison immigrant Vedalia e 









Thus Pearson* 
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104 reflexions should be sensitive to changes in the 
c/a ratio, since one reflexion depends on the values 
of the a-axes and the other mainly on the value of 
the c-parameter. These measurements show that the 
cja ratio is larger at 95° K. than at room temperature. 

As & more quantitative check, the curves shown 
in Fig. 1 were extrapolated to 95? K. The values 
so obtained for a and c, 4:044 A. and 13-599 A., 
respectively, agree very well with the results for the 
226 and 21°10 reflexions from the diffractometer 
measurements at that temperature. 

I thank Dr. Donald A. Edwards for making the 
‘low-temperature measurements, and Dr. J. Samuel 
Smart for helpful discussions. . 
SELMA GREENWALD 
U.S. Naval Ordnance Laboratory, 

White Oak, Maryland. 
+ Greenwald, S., Nature, 168, 379 (1951). : 


Colour Centres in Metaphosphate Glass 


IN & recent communication!, Basu states that we 
have attributed the coloration of metaphosphate 
glasses, induced by X-rays, to the activating influence 
of the metal (aluminium, barium, silver, etc.) in the 
glass, and that his results with sodium metaphosphate 
glasses show that *P-centres! can be produced without 
these activators. In the references to our work cited 
by Basu??, the point is made that radiophoto- 
luminescent centres having certain specific properties 
are connected with the presence of silver in pot- 
assium—barium—aluminium metaphosphate glass. It 
is clearly shown, we believe, in the publications from 
this Laboratory®-= that a visible coloration is pro- 
duced upon X-irradiation of the above silver-free 
base glass, two broad bands appearing with peaks at 
about 420 my and 530 mp. These colour centres 
were not attributed to any ‘activating’ influence of 
the aluminium, barium or other metallic constituents 
of the glass. 

Er H. SCHULMAN 
Solid State Division, ; 
U.S. Naval Research Laboratory, 
Washington 25, D.C. 


‘Basu, Nature, 178, 265 (1955). 

* Schulman et al., J. App. Phys., 22, 1470 (1951) ~ 
3? Schulman, NRL Memo Report 286 (1054). 

t Schulman, J. Phys. Chem., 67, 749 (1953). 

^ Schulman et al., Nucleonies, 18, 30 (1955). 


Wuen writing my communication published in 
Nature of August 5, I had to rely on abstracts of Mr. 
Schulman’s papers; this was responsible for my 
misrepresentation of’ Mr. Schulman’s point of view. 
The information now supplied by Mr. Schulman is 
very interesting, for it appears that none of the bands 
observed in my system is present in the silver-free 
base studied by Schulman, and his 420-mp band is 
completely absent in my system. This shows that 

.& more critical study of this system is necessary 
before these bands can be assigned definitely to 
various trapping centres, although I have made some 
tentative assignment from the study of glass systems 
of different composition. 

SapHaN Basu 

Department of Chemistry, 

University of Calcutta, 
92 Upper Circular Road, 
Calcutta 9. 
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Reproduction of Potato Root Eelworm 
during the Winter in a Potato Clamp 


In early March 1955, a freshly opened clamp of 
King Edward potatoes was inspected at Little Down- 
ham, Isle of Ely. It-was observed that cysts of potato 
root eelworm (Heterodera rostochiensis) had already 
formed on the roots of many tubers which had 
sprouted and grown m the clamp. The cysts were in 
various stages of development. Some were white and 
others had turned yellow and contained fully em- 
bryonated eggs. Is was estimated that there were 
more than & hundred cysts on some root systems. 
The wet autumn of 1954 had made lifting conditions 
very difficult and much damp soil had been clamped 
with the potatoes. Under these conditions root 
growth had been induced, and it is certain that the 
larve must have invaded the roots within the clamp 
and completed thei- development during the winter. 

The field, on tae black fen, was sampled to 
determine the levei of infestation. The infestation 


.was severe—5-24 v-able cysts per gm. and 1,072 eggs 


per gm. of air-dried soil. 

When a field is ightly infested with potato root 
eelworm, the clam> site will quickly become con- 
taminated, as some soil will be deposited there from 
all parts of the fied during harvesting operations. 
In addition, a clamp site often supports a high 
population of volurteer potatoes which wil] help to 
build up the eelworm numbers. If reproduction 
occurs within the clamp, the level of infestation may 
be increased still further, even though it is possible , 
that many larve do not reach maturity under these 
conditions. ^ 

T. J. Lzaowski 


E. B. Brown 
National Agricultural Advisory Service, 
Anstey Hall, 
Trumpington, 
Cambridge. “ 
Oct. 3. 


Migration of Nematodes 


Tug relationshi¢ between hydrostatic pressure- 
deficiency” and the migration of larve of the beet 
eelworm, Heterodera schachtti Schmidt, has been 
described previously!. . It was shown that larval 
mobility was low in sand in ‘which water was con- 
fined to the points of contact of sand particles. It 
was suggested that more critical experiments would 
be needed to determine whether there was an 
optimum pressure-ceficiency for eelworm migration. 

Accordingly, an epparatus (Fig. 1) was devised for 
examining this problem further, using the stem 
eelworm Ditylenchus dipsaci. a-b is polythene tubing, 
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Fig. 2 


18 em. long and of 0-5-cm. bore; b—e is a glass tube 
containing a sintered-glass plate e; c-d is a loop of 
polythene tubing of the same bore as a—b, and d-a 
13 & glass connecting tube. Sand of particle-size 
200-400u extends from a to e, and water extends 
from e to f. By varying the distance of the water 
meniscus f below the tubo a-b, the hydrostatic 
pressure-defioieney in the sand can be regulated. 
A series of tubes was set up in this manner giving 
& range of pressure-deficiencies. About 10,000 
eelworms in a drop of water were introduced into 
the sand at a. Previous experiments showed that the 
eelworms were carried from the end of the tube as 
the drop of water became distributed in the sand. 
However, no eelworms were carried more than 1 cm. 
in this way. After 16 hr., each polythene tube was cut 
into l-em. lengths and the number of eelworms in 
each section counted. The distribution of eelworms 
along each tube was thus obtained. 

The results (Fig. 2) have been expressed graphically 
to show^the percentage number of eelworms which 
were recovered beyond the 5, 9 and 13 cm. marks 
from the inoculation site (a, Fig. 1), at each pressure- 
deficiency. The moisture characteristic of the sand is 
also shown. As pressure-deficiency increases from 
5 to 40 cm. of water, there is a corresponding rise 
m migration of eelworms. For pressure-deficiencies 
greater than 40 cm. of water, there is a decline in 
migration. The pressure-deficiency for maximum 
mobility of D. dipsaci in sand of particle size 200— 
400p is thus 40 cm. of water, the pomt at which 
about 25 per cent of the pore space is occupied by 
air. 

Observations suggest that D. dipsaci moves farther 
in @ thin water film than when ib is in a thick layer 
of water. Further investigation of this problem is 
needed ; but if this statement is accepted as a hypo- 
thesis, then it is possible to account for the relation- 
ship between eelworm mobility in sand and deficiency 
of hydrostatic pressure as follows. At low pressure- 


deficiencies the pore spaces are filled with water, _ 


air-water interfaces will be absent and mobility will 
consequently be low. Under these conditions, aeration 
will also be at a minimum and this may also inhibit 
active migration. As pressure-deficiency increases, 
air appears in the pore spaces, and movement in the 
resulting water films is consequently increased. In 
addition, increased aeration may also contribute to 
the general effect of increased mobility. With further 
increases in pressure-deficiency a point is reached 
when the praca | of the water film is broken. At 
this stage (point A on the moisture characteristic, 
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Fig. 2), the nematodes are probably confined to water 
at the points of contact of sand particles, Progression 
through the sand will then entail a bridging of the 
air gap between water droplets, and this would 
inhibit migration in spite of high aeration. 

Experiments with Heterodera schachtit indicate 
that there is a similar relationship between the 
distribution of water m sand and migration. Work 
18 at present in progress on the factors influencing the 
migration of this species in soul. 

I am indebted to the Sugar Beet Research and 
Education Committee for providing facilities for 
carrying out this work. 

` H. R. WarLAoE* 
School of Agriculture, - 
University of Cambridge, Oct. 6. 


* Present address. Rothamsted Experimental Station, Harpenden, 


Herts. 
1 Wallace, H. R., Ann. App. Bial., 43, 477 (1955). 


Prevention of Toxæmia of Late Pregnancy 
in Sheep 


Dısasrry and death m ewes during late pregnancy 
and the puerperium due to toxemia of pregnancy 
(twin-lamb disease) are an important cause of loss to 
the sheep industry in most of the principal sheep- 
raising countries of the world}. 

Although many observers have stressed tho 
importance of a change in the nutrition of polytocous 
ewes during late pregnancy in the etiology of the 
disease?, my recent observations in Britain suggested 
that excessive gain of weight in early pregnancy 
might render ewes particularly prone to develop 
toxemia if they were subjected to changes m nutri- 
tion or other stresses in late pregnancy*®. This hypo- 
thesis has been used empirically as the basis for a 
System of antenatal care designed to control the 
occurrence of the disease, which is meeting with 
considerable success. As the annual loss from the 
disease has been estimawed to be £1-£2 million in 
Britain and £10 million in the Commonwealth, it 
seemed desirable to make some preliminary results 
available now. 

The relevant dotails of consecutive lambings m 
some fifty lowland flocks in England and Scotland 
are set out in Table 1. The striking reduction in the 
number of cases of toxemia and in the number of 
deaths ın groups 1 and 2 is immediately apparent. 
The results in group 3 in 1955 would have been much 
better but for one large flock which had a mortality- 
rate of 12-6 per cent caused by failure to follow 
instructions end make adequate adjustments in the 
feeding during & spell of severe weather. If this 
flock is excluded, the figures, shown in brackets in 
the table, are excellent. Thése results are most 
encouraging, particularly in view of the maintenance 
of the average litter-size and indeed its increase in 
1955 in two of the three groups to more than 14 lambs 
per ewe. As it has proved impracticable to obtam , 
results from unsupervised flocks which might serve 
as a control, this study should obviously be continued 
for a longer period to take into account the well- 
known natural fluctuations in the occurrence of the 
disease from year to year; but the fact that such a 
low rate of attack was attained in 1955 when the 
disease in many neighbouring flocks was more pre- 
valent than usual (Parker, W. H., personal communi- 
cation) suggests that the general hypothesis may be 
substantially correct. 
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Table 1. DATA RELATING TO THE OCOURRENOE OF TOXJEMIA OF LATE 
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PREGNANOY IN CERTAIN BzaITISH LOWLAND SHEEP FLOCKS, 1953-55 

















Pregnancy zoxemia Attack-rate per 1,000 
ewes at risk* 
Group Year of No of | No. of ewes | Average }—————_——,-—— = 
supervision flocks atrisk*  |littersizef| Total Died | No. of flocks} Morbidity Mortality 
cases affected 
1 
(Pedigree Suffolk folded. Ist 1953 28 4,138 39 66 62 7 100 150 
flocks in England and 2nd 1954 27 4,055 1:29 81 13 8 7:6 32 
Scotland) 3rd 1955 31 4,463 -54 13 11 9 30 25 
2 
(Commercial flocks on grass Ist 1953 21 1,909 1 60 41 27 9 215 143 
in North-West England) 2nd 1954 24 2,171 148 8 6 4 3-7 28 
3rd 1955 20 2,023 136 3 2 1 17 1? 
3 
(Commercial flocks folded 1st 1954 5 1,987 45 46 43 32 5 30-0 
and on grass in Southern 2nd 1955 5 2,211 1:03 61 54 5 276 24-4 
England) 4i 1,781 62 7 3 23-9 17 





* Ewes at risk is the number of ewes put to ram less those barren, those aborting (before 135 days of gestation) and those lost by accident 


and death, excepting those dying of pregnancy toxemia. 


t Average litter size is the ratio of the total number of lambs carried by the ewes at risk, thats, the total number of live and dead born 
lambs ee the lambs carried by ewes dying of pregnancy toxmmia, divided by the number of ewes at risk. i 


cluding one flock (see text). 


The system of ante-natal care, which has been used 
with individual modifications in all the flocks, has 
aimed at restricting the gain of weight of the ewes 
during early pregnancy, while ensuring good gains 
during late pregnancy. As soon as the ewes are 
known to be pregnant, their nutriture has been main- 
tained unchanged as far as possible by control of the 
food inteke, either by varying the size of the fold or 
the amount of grazing allowed. About six to eight 
weeks before lambing is due (depending on the 
weather), the food intake has been increased, either 
by allowing access to improved grazing or more 
usually by feeding supplements of corn, hay, etc. A 
common method has been to give a concentrate feed 
containing about 10 per cent of good-quality protein, 
commencing with } lb. & head a day and increasing 
to 2 Ib. a day for the last fortnight before parturition ; 
during periods of severe weather, these amounts may 
be increased. At the same time, provision has been 
made for plenty of exercise, and any cases of the 
common ailments such as contagious foot-rot treated 
at once. Further details of these measures have been 
given elsewhere’. 


H. B. Parry 
Nuffield Institute for Medical Research, 
Woodstock Road, . 
Oxford. 
Aug. 18. 


! Groenewald, J. W., Graf, H., and Clark, L., Onderstep. J. Vet. Sci., 
1941, 17, 225 and 241 (1944). 


* Franklin, M. C., Johnstone, I. L., and Parry, H. B. (1942); see 
arry, H. B., ‘“Toxemias of Pregnancy: Human and Veterin- 
ary”, 85. A Giba Foundation Symposium, edit. by J. Hammond, 
fos} Browne and G. E. W. Wolstenholme (Churchill, London, 


* Parry, H. B., J. Physiol., 126, 40P (1954). 
* Parry, H. B., Proc. Brit. Soc. Anim. Prod. (in the press). 
‘Parry, H. B., Suffolk Sheep Soc. Yrbk., 26 (1958). 


A Bathynellid from the New World 


THE species of the syncarid family Bathynellidae 
are typical representatives of the subterranean fresh- 
water fauna. There are three known genera, 
Bathynella from Europe, Parabathynella from Europe, 
Madagascar, Malaya and Japan, and Thermobathynella 
with the species adami Capart from the Belgian 
Congo and leleupi Deboutteville and Chappuis from 
Lake Tengsnyikal?. 

A locality on the American continent can now be 
added. In 1954 S. Gerlach undertook a voyage to 


Brazil, assisted by a fellowship of São Paulo Univer- 
sity and the Deutscke Forschungsgemeinschaft. On 
January 13, 1955, he discovered & bathynellid species 
at Icoaraci, abouts 17 km. north of Belém (Para), by 
the bank of the River Para about 80 km. upstream 
from the ocean. Tke beach of Icoaraci consists of 
pebbles, gravel and clay. A little pit had been dug 
at & distance of abous 1 m. from the shore. The sub- 
soil water appeared 10-15 cm. below the beach 
surface. The water lid not smell brackish, but Dr. 


H. Sioli states that et least in the dry season of the . - 


year the water at Icosraci and up to Belém used to 
be brackish. 

The sample contamed three specimens of Bathy- 
nellids, some oligochsetes, polychaetes and acari, one 
harpacticoid copepcd and numerous nematodes. 
Most of the nematodes belong to the species Onchulus 
longicaudatus Cobb. This species has been described 
“from soil about the roots of living plants imported 
from Brazil into the United States"?, so the actual 
habitat of the type speeuneg is unknown. But it is 
an interesting fact that Onchulus nolli Goffart, the 
only other representative of the genus, may be con-: 
sidered a truly stygebiont European species, found 
exclusively in subsoil freshwater  biotops and 
sometimes even together with Bathynella natans 
Vejdovsky^. d 

The new bathynclid species from Brazil is a 
representative of the genus Thermobathynella Capart, 
the second antenna consisting of five joints and ex- 
tremities lackmg on -he eighth thoracic segment. It 
ean be distinguished from Th. adami* and from 
Th. leleupi? by the ñrst antenna, which consists of 
five joints instead of six, and by the fact that epi- 
podites are lacking o2 the first two pairs of thoraco- 
pods. In the arrangement of the sete on uropods 
and furca the new species is similar to Th. leleupi. 

A comprehensive description will be published in 
Kieler Meeresforschur-gen. ' 

SEBASTIAN A. GERLACH 
Rorr SrgwiNG 

Zoological Institute, 

University of Kiel 
1Delamare Deboutteville, 5. Y., and Chappuis, P.-A., Arch. Zool, 


Exp. et Gén., 91 (1954). 
3 eT ae Debouttevile, C. Y., and Chappuis, P.-A., Notes biospéolog., 


3 Cobb, N. A., Contrib. Sct. Nematology, 9 (1920). 


* Noll, W., and Stammer, H. J., Mitteilg. Naturwiss. Museum Aschaffen- 
burg, N.F., 6 (1958). 


* Capart, A., Bull. Inst. Rey. Sci. Nat. Belgique, 27 (1951). 
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Corrosion and Shell Composition in Barnacles 


Ir was originally suggested by Darwin! that the 
susceptibility to disintegration of the shell of the 
common littoral barnacle, Chthamalus stellatus (Poli), 
was a consequence of its high content of organic 
matter. This suggestion has been accepted by many 

. authors; but there appears to be no analysis to 
support the contention. 

The organic matter and calcium content of the 
shells of several common barnacles, namely, C. 
stellatus, Balanus balanoides (L.), B. crenatus Brug. 
and B. balanus (L.) Da Costa, have been determined. 
In each case, fifty well-formed individuals of about 
10 mm. rostro-carmal diameter were used. «Chthamalus 
stellatus was taken from the upper level of the shore, 
Balanus balanoides and B. crenatus from mussel 
shells near low-tide level and B. balanus from 
material dredged at 20 m. The soft parts were 
removed, and the shells thoroughly cleaned by brush- 
ing; in the ease of Chihamalus stellatus it was not 
possible to remove all the adherent unicellular green 
algae. The shells were then dried at 105°C., the 

~- morganic material dissolved in dilute hydrochloric 
acid and the residual organic matter separated, 
washed and dried. Calcium was determined in the 
solution by a double precipitation as oxalate followed 
by titration with standard potassium permanganate 
solution. The results are shown in Table ‘1. 


Table 1 
(All values as percentage oven dry material) 





96 Calcium as CaCO, 
of inorganic fraction 





% Organic fraction 









C. stellatus 2-1 91-1 
| B. balanoides 91 8 
B. crenatus 06 90 7 
B. balanus 08 93 4 





It is evident that while the calcium content remains 
very uniform, C. stellatus contains & relatively larger 
organic content. However, when the diffieulby of 
removing the unicellular green algae from this species 
is remembered it may be doubted whether the larger 

-organic content at such a low value of the total is, 
per se, responsible for the increased susceptibility to 
corrosion. It is suggested that this 1s rather a function 
.of the structure of the compartments than the 
quantity of organic material. Although the walls of 
C. stellatus have no parietal tubes they are permeated 
by numerous fine tubules. The latter are also present 
in the compartments of Balanus balanus (which 
undergoes corrosion) together with a number of 
small irregular pores. The presence of these tubules 
near the surface of the outer lamella could weaken 
the wall and allow corrosion to take place. In less- 
corrodible species quite large parietal tubes may be 
present, but these are flanked]by solid calcareous wall. 
In support of this suggestion, it may be pointed out 
that m some species of Tetraclita notable for their 
extreme corrosion, although tubules are absent, the 
‘walls are permeated by several rows of thin-walled 
parietal tubes so that in section the compartments 
have a honeycomb appearance; the solid character 
of the wall and its resistance to corrosion are thereby 
destroyed. 
H. BARNES 
The Marine Station, 
Mullport, Scotland. 
Oct. 8. 


1Darwin, C. R., “A Monograph of the Sub-Class Cirripedia" (Ray 
Society, London, 1854). 
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‘Dimorphism in the Portuguese 
Man-of-War 


Tux Portuguese man-of-war (Physalia) occurs in 
two forms which are mirror images of one another 
but otherwise identical. Under the influence of the 
wind, one form (left-handed) moves to the right of 
the downward direction, the other (right-handed) to 
the left. 

Woodcock! was the first to attempt to relate these 
facts to wind and water movements.- He observed 
that a large majority of specimens from the North 
Atlantio and Gulf of Mexico were right-handed, and 
sailed to the left of the downwind direction. To 
explain this, Woodcock formed a hypothesis which 
required in part that southern hemisphere forms be 
mirror images of northern hemisphere forms, and sail 
to the right of the downwind direction. An examina- 
tion of museum specimens seemed to show that there 
was, in fact, a preponderance of right-handers from 
the southern hemisphere (19 out of 22). Fontaine? 
observed, however, that the forms driven ashore 
on the southern coast of Jamaica were always 
left-handers. The prevailing wind was from the 
east. 

In the Canary Islands this year we observed that 
forms driven into the harbour at Arrecife, which lies 
on the eastern coast of Lanzarote, were always left- 
handers when the wind came from the east or north- 
east. On one occasion when.the wind came from the 
south-west, right-handers were driven in. 

It seems probable from Fontaine’s and our own 
observations that the proportion in which the two 
forms are found varies in particular localities not 
according to the hemisphere but according to the 
position of adjacent land-and the direction of the 
wind. 

We tentatively put forward the view that in each 
brood of Physalia the two forms are produced in 
rough equality, and that this has survival value in 
that it obviates the stranding of the whole brood 
in any one set of circumstances. The early 
development of Physalia is little known so it is 
impossible to say whether or not the two forms are 
genetically different. 

Crude experiments were made by one of us to 
ascertain the speed and angle of drift of Physalia. 
In light-to-moderate breezes the following results 
were obtained with the aid of a spherical glass float, 
a chart and landmarks inside the mole at Arrecife. 
Towards the end of flood-tide on April 15 the speed 
of drift over the tide was 20 m.jmin. On April 16 
at slack-water the courses taken by a number of 
animals moving across the wind varied from 34° to 42° 
to the right of the downwind direction. A boat sailing 
into the wind makes more forward than lateral way, 
but Physalia, though pointing up to the wind, makes 
much lateral and slight stern way. 


A. K. Torron 
Brıtish Museum (Natural History), 
Cromwell Road, 
, London, S.W.T. 
G. O. Maoxm 


Dept. of Zoology and Comparative Anatomy, 
University Museum, 
Oxford. 
Sept. 28. 


1 Woodcock, A. H , J. Mar. Res., 6, 196 (1944). 
? Fontaine, A., Notes Nat. Hist. Soc. Jamawa, 64, 61 (1954). 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, February (3 


BritisH SOCIETY FOR THE HISTORY OF SOIENOE, PHILOSOPHY OF 
Sonor GROUP (in the Joint Staff Common Room, University College, 
Gower Street, London, W.0.1), at 5.30 p.m.—Lord Halsbury: ‘The 
Semantics of Determinism”. 7 


INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISOUSSION 
CrROLR (at Savoy Place, London, W.C.2), at 6 p.m.—Discussion on 
"Power Supplies to Electrical Laboratories”, Opening Speaker: 
Dr. P. F, Soper. 


Tuesday, February i4 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C 1), at 1.15 p.m.—Mr. R. T. Green: “Psychology 
and the Search for a Model",* 


ZOOLOGIOAL SOCIETY of LONDON (in the Mappin Refreshment 
Pavilion, Mappin Terrace, Zoological Gardens, Regent's Park, London, 
N.W.1), at 5 p m.—Scientifie Papers. 


ROYAL SOOIETY OF ARTS, COMMONWEALTH SECTION (at John Adam 
Street, Adelphi, London, W.C.2), at 5.15 p.m.—H.E. Mrs. Vijaya 
Lakshmi Pandit, High Commissioner for India in London: “The 


New India" (Sir George Birdwood Memorial Lecture). 


IMPERIAL COLLEGE (in the Main Chemistry Lecture Theatre, Im- 
perlal Institute Road, London, S.W V^ at 5.80 p.m.—Prof. D. G. 
Christopherson: “Reflections on the Education of Engineers in a 
University” (Inaugural Lecture). 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENT AND CON- 
TROL SECTION (at Savoy Place, London, W.C.2), at 5.30 p.m.—Mr. 
J. F. Coales and Mr. A. R, M. Noton: “An On-Off Servomechanism 
with Predicted Change-Over". 


ROYAL Soclery OF MEDICINE, EXPERIMENTAL MEDICINE SECTION 

: fat 1 Wimpole Street, London, W.1), at 5.30 p,m.—Discussion on 

‘Clinical and Experimental Studies with Radioactive Iron”. Opening 

nien: Dr. L. F. Lamerton, Dr. Mary Smith and Dr. M.S R 
utt. 


SOCIETY OF CHEMICAL INDUSTRY, OHEMIOAL ENGINEERING GROUP 


(at the Geological Society, Burlington House, Piccadilly, London, 
un at 5.80 p.m.—Mr. F. B. Shepherd: ‘Manufacture of Phos- 
rus’, . 


Sootery FOR ANALYFICAL CHEMISTRY, PHYSICAL METHODS GROUP 
(In the meeting room of the Chemical Soclety, Burhngton House, 
Piccadilly, London, W.1), at 6.30 p.m.—Meeting on “Polarography” 


Wednesday, February [5 


ROYAL SOOIETY OP ARTS p Joha Adam Stroet, Adelphi, London 
W.C.2), at 2 30 p m.—Mr. L. H. Bedford: “The Arithmetic of the 
Musical Seale”. 


EUGENIOS Socrery (at Manson House, 26 Portland Place, London, 
W.1), at 5 p m —Alr. Frederick Osborn: “Galton and Mid-Century 
Eugenics” (The Galton Lecture).* 


INSTITUTE OF NAVIGATION (at the Royal Geographical Soctety, 
l Kensington Gore, London, S W 7), at 5 p.m —Mr. D. H. Sadler: 
“The Abridged Nautical Almanac"; Mr. P UU 


y “Navigating 
Without Instruments”, Dr. J. G Porter: he Earth Satellite 
TOJect/", 


ROYAL METEOROLOGICAL SOCIETY (at 49 Cromwell Road, London, 
5.W.7), at 5 p.m.—Discussion meeting on “Measurement of Water 
Vapour in the Stratosphere”. 


Roya STATISTICAL SoorETY (at the London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W.C.1), at 5.15 p.m.— 
Mr. P. E. Hart and Dr. S. J. Praist: “The Analysis of Business Con- 
centration—a Statistical Approach”, 


INSTITUTE OF FUEL (af the Institution of Civil Engineers, Great 
George Street, London, S W.1), at 5 30 p.m.—Prof. J. Ivon Graham 
(Dunedin): “Fuel Conditions in New Zea!and with special reference 
to the Coal Industry”.* 


ROYAL MliIOROSOOPICAL Soorpry (at Tavistock House South, 
Tavistock Square, London, W.C.1), at 5.30 p.m.—Dr. D. Lacy : “Cell 
autoni in Vertebrate and Invertebrate Cells by Light and Electron 

croscopy”. 


ASLIB (at the Royal Society of Arts, 8 John Adam Street, Adelphi, 
London, W.C.2), at 6 p.m.—Dr. D. McKie: “Sources of Information 
in the History of Science". 


INSTITUTION or ELECTRICAL ENGINEERS (at the Central Hall 
Westminster, London, 8.W 1), at 6 p.m.—Mr. B. L Metcalf: ‘Coa 
Mining Electrically” (Faraday Lecture). 


BRITISH PSYOHOLOGIOAL SOOTY (joint meeting of the EDUCATION 
and INDUSTRIAL SECTIONS, in Room 173/4, Institute of Education, 
Malet Street, London, W.0.1), at 6.30 p.m.—Prof. L. J. Cronbach : 
“Technical Recommendations-of the United States Committee on 
Test Standards", 


ROYAL INSTITUTE OF CHEMISTRY, LONDON SEOTION (at the Institute 
of Metals, 4 Grosvenor Gardens, London, S.W.1), at 0.30 p m.—Dr. 
B. C. pepe: “Some Properties and Reactlons of the Enzyme 

eroxidaso". 


Thursday, February 16 


PHYSICAL SOCIETY, Low TEMPERATURE GROUP (at the Royal School 
of Mines, London, S W.7), at 4 p.m.—Dr. H. Ziebland : “Transport 
Properties of Liquefled Gases". 
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LINNEAN SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 4 80 p.m-—Dr. W. A. Sledge: "'Observations on 
the Fern Flora of Ceylon”; Dr. P. Van Royen: “The Netherlands 


Botanical Expedition 1954-55 ın New Guinea”. 


ROYAL Sooty (at Burlington House, Piccadilly, London, W.1) 
at 4.30 p.m —Mr. A. H. Cook, Mr. H. Meyer and Mr. W. P. Wolf: 
“A New Method of Correlating the Magnetic Temperature Scales of 
Paramagnetic Salts below 1* K.", Mr. C. D. Clark, Mr. R. W. Ditch- 
burn and Mr. H. B. Dyer: ~The Absorption Spectra of Natural and 
Irradiated Diamonds”. 


INSTITUTION OF MINING AND METALLURGY (at the Geological Society 
of London, Burlington Hou:e, Piccadilly, London, W.1), at 5 p.m.— 
Dr. P. F. Whelan and Dr. D.J. Brown: ‘‘Particle-bubble Attachment 
In Froth Flotation’; Mr. P. A. Williams: “The Identification and 
Valuation of Decomposed Columbite-bearing Granites of the Jos- 
Bukuru Younger Granite Complex, Nigeria”. 


LONDON MATHEMATIOAL Soocrety (at the Royal Astronomicai 
Society, Burlington House, Piccadilly, London, W.1), at 6 p.m.— 
Prof. G. W. Whitehead: “Suspension Theorems”, 


UNIVERSITY OF LONDON (as King’s College, Strand, London, W.C.2), 
at 5.30 p.m.—Prof. L. J. Eastner: “Some Engineering Problems" 
(Inaugural Leoture).* 


INSTITUTION OF MEOHANIJAL ENGINEERS, EDUCATION GROUP (at 
1 Birdcage Walk, Westminster, London, S.W.1), at 6.45 p.m.— 
Discussion on “Technical Authorship and Illustration”. 


CuEMIOAL Soorety (at Budington House, Piccadilly, London, W.1), 
at 7.30 p.m,.—Scientific Papers. 


Royal SOOIETY OF TROPICAL MEDICINE AND HYGIENE (at Manson 
House, 26 Portland Place, London, W.1), at 7.80 p.m.—Discussion 
on ''Sicklemia". Opening Speaker; Dr. A. C. Allison. 


Fridzy, February 17 


SOCIETY OF CHEMICAL INDUSTRY, FINE CHEMICALS GROUP (in the 
Chemistry Lecture Theatre, King’s College, Strand, London, W.C.2), 
at 7 p.m.—Scientific Papers 


Saturday, February 18 


BIoOHEMICAL Soorery (st the London School of Hygiene and 
Tropical Medicme, Keppel Street, London, W.C.1), at 11 a.m.—Sym- 

osium on “The Structure o7 Nucleic Acids and their Role in Protein 

ynthesis’’. 

BRITISH PSYOHOLOGIGAL SOCIETY (in the Gustave Tuck Theatre, 
University College, Gower Street, London, W.C.1), at 2.30 p.m.— 


* Dr. M. L. Johnson: “Exporing in Group Discussions the Factors” 


Affecting Scientific Judgmeat’’. 


APPOINTMENTS VACANT 


APPLICATIONS are invitec for the following appolntments on or 
before the dates mentioned : 

BrocHEMIST, Basic grade (with a B.Sc. degree with honours in 
biochemistry or chemistry or equivalent qualiflention)—' The House 
Governor, The General Hosrital, Birmingham 4 (February 18). 

LECTURERS (2) IN STAT-STICS—The Secretary, The University, 
Aberdeen (February 18). 

ENTOMOLOGIST (under 30, with a degree with entomology as a special 
subject) in the Departmert of Research and Specialist Services, 
Ministry of Agriculture, Federation of Rhodesia and Nyasaland, for 
duties which will include laboratory and fleld research on Insects and 
-their near relatives, extension and advisory work mainly on agricultural 
entomology, but including seme medical and veterinary entomology—- 
The irs did Rhodesia House, 429 Strand, London, W.C.2 (Feb- 
ruary 24). 

ASSISTANT ASTRONOMER n the Government Observatory, Perth; 
Western Australia, for dut-es mainly relating to research work in 
M astronomy and ohotographie astronomy—Pubho Service 
So) jason, 60 Barrack Ssreet, Perth, Western Australia (February 

ORGANIC CHEMIST (Scien.ifle Officer gade) at the Long Ashton 
Research Station—The Registrar and Secretary, The University, 
Bristol 8 (February 29). . 

ASSISTANT AGRICULTURAL ECONOMIST (graduate 1n economics and/ 
or agrieulture-horticulture) at Newton Abbot—The Registrar, The 
University, Bristol (March I. fi 

ASSISTANT EXPERIMENTA; OFFIOER (preferably with a degree in 
botany or agricultural botany) for work on cereal diseases—The 
unread Rothamsted Experimental Station, Harpenden, Herts 

tch 1). 

ASSISTANT LECTURER or DEMONSTRATOR IN PATHOLOGY, and an 
ASSISTANT LEOTURER (with special qualifications in applied mathe- 
matics) IN MATHEMATICS— The Registrar, The University, Man- 
chester 13 (March 3). 

ASSISTANT LEOTURERS (2: IN ZooLOGY—The Secretary, Birkbeck 
College (University of London), Malet Street, London, W.C.1 (March 3). 
( a NE LIBRARIAN—TIhs Registrar, The University, Sheffield 

reh 3). 


MonPHOLOGIST (with a university honours degree in botany and 
research experience) IN THE DIVISION oF FOREST PRODUOTS, Section 
of Wood and Fibre Structure, Commonwealth Scientific and Industrial 
Research Organization, Souta Melbourne, Victorla, Australia, to carry 
out investigations on cell diff=rentiation and fibre structure with special 
reference to lignification—The Chief Scientific Liaison Officer, Austra- 
lian Scientific Liaison Office, Africa House, Kingsway, London, W C.2, 
quoting 290/437 (March 3). 
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RESEARCH OFFIOER (with a university honours degree in.scienee or 
agricultural science, and preferably with postgraduate research ex- 
perience) IN THE DIVISION OF Soms, Commonwealth Scientific and 
Industrial Research Organization, Australia, to undertake surveys 
and field pedological studies of Australian solls—Chtef Scientific 
Liaison Officer, Australian Scientific Liaison Office, Africa House, 
Kingsway, London, W.C.2 (March 8). 

LEOTURER IN Puysics—The Registrar, King’s College, Strand, 
London, W.C.2 (March 9). 

LECTURER (with a research degree in nutrition, biochemistry or 
^ ehemistry, followed by specialization in nutrition or biochemistry) 
» IN BIOCHEMISTRY AND NUTRITION at the University of Otago, Dunedin, 

New Zealand— The Secretary, Association of Universities of the 
British Commonwealth, 86 Gordon Square, London, W.C.1 (New 
Zealand, March 15). o 

TUTOR (with a good honours degree in natural or physical sciences, 
and preferably with experience in extra-mural work) IN SCIENCE— 
The Director of Extra-Mural Studies (University of Glasgow), 91 
Oakfleld Avenue, Glasgow, W.2 (March 15). 

OHAIR OF NUOLEAR POWER, and READER IN NUCLẸAR POWER, at 
the Imperial College of Science and Technology—-The Academic 
rite Pia of London, Senate House, London, W.C.1 

T 2 

LECTURER (with an honours degree in geography and special quali- 
fications in physical and economie geography and geomorphology) 
IN GEOGRAPHY in St. Salvator's College—Jotnt Clerk to the University 
Court, The University, St. Andrews (March 17). 


OHAR OF GEOLOGY—The Registrar, University College, Singleton 


Park, Swansea (March 20). 

IMPERIAL CHEMICAL INDUSTRIES RESEAROH FELLOWS IN BIO- 
CHEMISTRY, CHEMISTRY, CHEMOTHERAPY, ENGINEERING, METALLURGY, 
PHARMACOLOGY, PHYSIOS and subjects allied to chemistry or phvsics— 
The Academic Registrar, University of London, Senate House, London, 
W.0.1 (April 30). $ 

EMONSTRATORS IN PHYSICS, and DEMONSTRATORS IN ORGANIO 
CuzMisrRYy— The Registrar, The University, Nottingham. 

DEPUTY DrIREOTOR (with a good scientific background and able 
to formulate research projects which meet from time to time the needs 
of the industry, and also able to lead a research group successfully)— 
The Secretary, British Rayon Research Association, Heald Green 
Laboratories, Wythenshawe, Manchester 22. 

LECTURER (with high academic qualifications and some experience 
in the practical applications of electronics) IN ELEOTRONIO ENGINEER- 
INg, with particular reference to electronics for purposes other than 
communications—-The Registrar, The University, Bristol. 

MASTER TO TEAOH MATHEMATICS up to advanced level standard— 
The Director of Studies, Nautical College, Pangbourne, Berkshire. 

MIoRoBIOLOaIsT (with a first- or second-class honours degree or 
equivalent qualification, and preferably with research experience), 
to assist in the study of fungi, moulds, ete., In their research aspects 
and in respect to their part in producing deterioration of materials, 
especially woods and textiles, under a variety of tropical environ- 
ments (Ref. G.34/6A/AA); and CuzMISTS (with a first- or second-class 
honours degree or equivalent qualification, and preferably with 
research experience) for work on general chemical problems (with 
opportunities for research) associated with the scientific study of the 

viour of a wide variety of materials (plastics, rubber, metals 
fibres, etc.) in tropical environments (Ref. F51/6A/AA), at the Tropical 
Testing Establishment, Port Harcourt, Nigeria—The Ministry of 
Labour and National Service, Technical and Scientific Register (K), 
26 King Street, London, 8.W.1, quoting appropriate Ref. No. 
PaysioaL CHEMISTS or Paysiorsrs (with a first- or second-class 
honours degree or equivalent in chemistry or physies and an interest 
in the study of high-speed phenomena) at a Ministry of Supply Research 
and Development Establishment, Waltham Abbey, Essex, to study 
detonation and deflagration phenomena in explosive systems— The 
Minlatry of Labour and National Service, Technical and Scientific 
Register (K), 26 King Street, London, S.W.1, quoting A.35/6A/AA. 

PHYSIOIS? or ENGINEER (with a frst- or second-class honours 
degree or equivalent and preferably wlth experience of servo- 
mechanisms, analogue computers or applied electronics) at the Royal 
Aircraft Establishment, Farnborough, Hants, for work on instruments 
for flight control and navigation—Tho Ministry of Labour and National 
Service, Technical and Solentiflc Register (K), 26 King Street, London, 
S.W.1, quoting A.13/6A/AA. 
“@PHYSIOIST (with a first- or second-class honours degree or equiva» 
lent in physics, and preferably with experience in one or more of the 
following: transducers, electrical recording apparatus, permanent 
magnetism and pyrometry) at a Ministry of Supply Research and 
Development Establishment, Waltham Abbey, Essex, for experi- 
mental investigations including study of transient mechanical phe- 
nomena—The Ministry of Labour and National Service, Technical 
and Relentifo Register (K), 26 King Street, London, S.W.1, quoting 

+ PHYSIOISTS and ELECTRICAL ENGINEERS, Scientific Officer or Senior 
Scientific Officer grade (with a fiest- or second-class honours degree 
In physics or electrical engineering), at the Ministry of Supply Fighting 
Vehicles Research and Development Establishment, near Chertsey, 
Surrey, to study problems of crossing rough and soft ground by 
tracked and wheeled vehicles and ta develop electronic recording 
techniques for evaluation of soil stresses and associated automotive 
problems—The Ministry of Labour and National Service, Technical 
per new Register (K), 26 King Street, London, 8.W.1, quoting 


PuvsronoaisT (with a good honours degree in botany, and some 
postgraduate experience in plant physiology), at the Cotton Research 
tation, Namulonge, Uganda, to study the growth of the cotton plant 
with particular reference to the physiology of erop development and 
lint quality—The Secretary, Empire Cotton Growing Corporation, 
12 Chantrey House, Eccleston Street, London, S8.W.1. 

PRINCIPAL (under 45, with a university degree In forestry, mature 
experience and an aptitude for instructing in al] spheres of forestry 
subjects) oF THE FOREST TRAINING SOHoOL, Londianl, Kenya—The 
Director of Recruitment, Colonial Office, Sanctuary Buildings, 
Great Smith Street, Westminster, London, S.W.1, quoting 
BCD.61/7/08. 
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RESEARCH ASSISTANT (Biochemist or Biologist) to work on prob- 
lems of nutrition and fertility, involving chiefly experimenta with 
laboratory animals—The Secretary, Queen Elizabeth College (Univer- 
sity of London), Campden Hill Road, London, W.8. 

RESEARCH PHYSICISTS ; EL"CTR'/CAL. ELECTRONIC and MECHANIOAL 
ENGINEERS, with the European Organization for Nuclear Research, 
Geneva, to assist in the design and construction of high energy 
accelerating machines and to carry out nuclear research—The Ministry 
of Labour and National Service, Almack House, 26 King Street, 
London, S W.1, UOS A.19/SW 1/18/CERN. E 

THEORETIOAL NUCLEAR PHYSICIST (with a first-class Honours degree 
in mathematies or physics, together with several years postgraduate 
research experience in nuclear physics), to carry out fundamental 
research in nuclear physics, particularly on the theory of nuclear 
structure—Senior Recruitment Officer, Atomic Weapons Research 
Establishment, Aldermaston, Berkshire, quoting Ref. No. A.799/2. 


REPORTS and other PUBLICATIONS 


(not included «n the monthly Books Supplement) 


Great Britain and Ireland 


Objects and Method in Geographical Studies. (An inaugural lecture 
delivered at University College, Leicester, 2 June, 1955.) By Prof. 
hey pye Pp.i+19. (Leicester: University College esta 

8. ` T 

Ministry of Agriculture, Fisheries and Food. Bulletin No. 165: 
Weather and the Land. Prepared by the Agricultura] Branch of the 
Meteorological Office (Air Ministry). Pp.iv--35--4 plates. (London: 
H.M. Stationery Office, 1955.) 3s. net. {612 

Coal Tar Research Association. Review of Coal Tar Technology, 
January-June, 1955. (Vol. 7, Part 1.) Pp. 91. (Gomersal, Nr. 
Leeds: Coal Tar Research Association, 1955.) 78. 6d. [612 

The Projection of England, By Sir Stephen Tallents. (Originally 

ublished in 1932.) Pp. 46. (London: Olen Press, 1955. Published 
or Film Centre Limited.) 5s. 612 

Laboratory Animals Bureau. Collected Papers, 1955. Vol.3: The 
Breeding of Laboratory Animals. Pp. 92. (London: Laboratory 
Animals Bureau, 1955.) 7s. 6d. {612 

Titration in Non-Aqueous Solvents. By A. H. Beckett and E. H. 
Tinley. .li4-85. (Poole: British Drug Houses, Ltd., 1055.) [612 

British Houses, Ltd. ‘Technical Information: 4-Dimethyl- 
aminobenzaldehydo Pp. 21. (Poole: British Drug Houses, wag 

955. 7 

Imperial College of Science and Technology (University of London). 
Report on Research Work in the City and Guilds College 1952-55. 
Tp. iror (London: Imperial College of Sclence and echnology, 
18 


Other Countries 


Institut RoyalMétéorologique de Belgique. Contributions. No.22: 
Éléments de Météorologie. Chapitre2. Mesures en Altitude. Par L. 
Malet. Pp. 49-80. Publications, Série B. No. 18: La mesure de la 
conductibllité par radiosonde. Par Dr. L. Koenigsfeld. Pp.8 (Ucele, 
Bruxelles: Institut Royal Météorolog:que de Belgique, 1955.) us 

Metropolitan Life Insurance Company. Statistical Bulletin. Vol. 
36, No. 10: The American Wife. Pp. 12. (New York: Metropolitan 
Life Insurance Company, 1955.) [012 

United States Department of Agriculture. Technical Bulletin No. 
1118* The Biology and Ecology of the Red-Headed Pine Sawfly. By 
Daniel M. Benjamin. Pp. 57. (Washington, D.C.: Government 
Printing Office, 1955.) 20 cents. 012 

Agricultura Tecnica en Mexico. Ano 1, No. 1 (Julio, 1955). Pp. 40. 
(Mexico, D.F.: Agricultura Tecnica en Mexico, 1965.) (612 

Wattle Research Institute (South African Wattle Growers’ Union-~ 
University of Natal—Union Department of Forestry). Report for 
1954-1955 (Eighth Year). Pp. 37. (Pietermaritzburg: Wattle 
Research Institute, University of Natal, 1955.) 612 

Institut des Parcs Nationaux du'Congo Belge. Exploration du Parc 
National Albert. Mission d'Études Vulcanologiques. Fascicule 1: 
Apercu Historique de l'Exploration et de l'Étude des Régions Vol- 
caniques du Kivu. Par André Meyer. Pp 81--5 plates. (Bruxelles: 
Institut des Pares Nationaux du Congo Belge, 1955.) 012 

Commonwealth of Australia: Department of External Affairs. 
Australian National Antarctic Research Expeditions. Reports, 
Series D: Meteorology. Vol.5: Heard and Macquarie Islands, 1952. 
Prepared by the Bureau of Meteorology, Melbourne, Pp.i4173. Vol, 
6: Heard andaMacquarle Islands, 1958. Prepared by the Bureau of 
Meteorology, Melbourne. Pp. i+169. (Melbourne; Antarctic Divi- 
sion, Department of External Affairs, 1955.) [612 
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Titanium . . . 
By A. D. McQUILLAN, Ph.D., and M. K. McQUILLAN, M.A. j Price 56s. 
The fourth volume in the Metallurgy of the Rarer Metals Series. THs series of monographs will 
provide a readable work of reference on the background and the metallurgical, chemical and physical ` 
data of the metal concerned, and will contain all the published information on each metal at the time 
of going to press. Subsequent volumes will cover beryllium, molybdenum, platinum and the metals 
allied with it, and uranium. Already published : Chromium, Zirconium, Manganese. 








Micro-Indentation Hardness Testing 

By B. W., MOTT, M.A. ` s Price 42s. 

Designed as a survey of modern developments in low-load testing, complete with the fullest 

possible bibliography, this work will prove an invaluable help both to those engaged in the metallurgi- 

cal field, and other research workers requiring an application of the technique to a study of non- 
metallic materials. s a 


Chromium-Nickel Austenitic Steels 

_ By F. H. KEATING, F.M. ^ s Price 25s, 

This book is primarily intended to be of service to the user of the austenitic stainless steels and 

it is based on the wide experience of Imperial Chemical Industries, Ltd. It provides an account, in 

tlie simplest terms, of those producing and fabricating processes of waich the well-equipped user 
should have some knowledge. 

This handbook is essentially a work of reference for the practical man rather than a treatise for 
the specialist. Certain simplifications of theoretical matter have been attempted in the interests of 
readers who are not trained metallurgists ; nevertheless, the book will hzve some value as a reference 
for the metallurgist, and is particularly suitable for the beginner and the student. 


Descriptive leaflets giving fuil lists of contents are available on request 


BUTTERWORTHS SCIENTIFIC PUBLICATIONS 
88 KINGSWAY LONDON w.C.2 
















The Policy for Children || , New Edition 


£12 a year invested for a child will hee 7 : 
provide benefits at age 18, 21, or 25. , S: 
The investment may be made by a of LIGHT'S Organic 
parent or friend. ' i 


e.g. If the investment is begun within two | Research Chemicals list 


months of birth it will provide, at age 21, £323 
* in cash, or a life policy for £1,656. 


has been published 


and distributed. 


E 


e f y If you have rot received your 
The EquitableLife|| ^' XM 


: copy please write to 
Assurance Society 
(founded 1762) L. LIGHT & CO. LTD. 


19, Coleman Street, London, E.C.2, 
No shareholders. No commission. POYLE : COLNBROOK : BUCKS. 
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LECTURES AND COURSES 


SOMERSET EDUCATION 


COMMITTEE 

MID-WEEK RESIDENTIAL COURSES 
March 19th-23rd Transistors (Introductory) 
May 14th-18th Numerical Analysis June 25th- 
29th Transistors (Advanced). For students with 
graduate or higher national certificate qualifica- 
tions, Inclusive fee for cach course £7 7s. Final 

enrolment 14 days before each course begins. 
Details from the Warden, Dilington House, 
Colege for Adult Education, Ilminster, Somerset, 


OFFICIAL APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency tf the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive, unless he or she, or the employment, 
is excepted from the provisions of the Notification 
of Vacancies Order, 1952. lj 


UNIVERSITY OF THE 


WITWATERSRAND 


JOHANNESBURG, SOUTH AFRICA 

Applications are invited for appointment to the 
Chair of Physical Chemistry in the University's 
Department of Chemistry and Chemical Engineer- 
ing, this being the second Chair in the Depart- 
ment, The Professor of Physical Chemistry will 
be responsible to the Head of the Department, 
who is also Professor of Organic Chemistry, for 
the courses he is called upon to give in. physical 
chemistry and related subjects, Duties are to be 
assumed on August i, 1956, or as soon as pos- 
sible. thereafter. The substantive salary scale 
attached to the appointment will be £1,650 by 
£50 to £1,950 In addition a married man will 
recelve cost of living allowance at such rate as 
may be authorized from time to time, the present 
raté being £234 per annum Membership of the 
Provident Fund is compulsory. Membership of 
the Staff Medical Aid Fund is compulsory in the 
case of an officer who is found eligible for such 
membership. 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the 
British Commonwealth, 36 Gordon Square, Lon- 
don, W C1. The closing date for the receipt 
of applications, in London and South Africa, is 
March 26, 1956. x? 


UNIVERSITY OF BRITISH 


COLUMBIA 
DEPARTMENT OF PHYSICS 

Applications are mwted for the following 
vacancies: (i) Two Assistant Professorships, 
Nuclear or Solid State Physics or Spectroscopy 
(D One Instructorship Gip Two Post-doctorate 
Research Fellowships First inquiries should be 
accompanied by brief particulars regarding train- 
ing and experience. 

Full information regarding these vacancies may 
be obtained from G. M Shrum, Department of 
Physics, University of Brftish Columbia, Van- 
couver, 8 B C., Canada. 


H.M. OVERSEA CIVIL SERVICE 


Applications are invited for the following post: 
Assistant Conservator of Forests, Sierra Leone. 
Candidates must possess a university degree in 
forestry. Appointment on probation to the perm- 
anent and pensionable establishment in the salary 
scale £560 to £1,280 a year plus an allowance of 
£182 to £282 a year Outfit allowance of £60 on 
first appointment. Free first-class passages for 
officer, wife and up to two children under the 
age of 10 years Government quarters when 
available at moderate rental Generous home 
leave, Taxation at local rates 

Apply giving brief particulars to the Director 
of Recruitment, Colonial Office, Sanctuary Build- 
ings, Great Smith Street, London, S.W 1, quoting 
reference BCD 61/15/04. - 


UNIVERSITY OF LONDON KING'S 
College will require m April if possible and ín 
any case not later than October 1956 a Lecturer 
in Physics, Salary: £700 by £50 to £1,000: 
£1,050 by £50 to £1,400 with family allowances 
and superannuation benefits with starting point 
according to qualifications and experience. Ap- 
plicants should preferably have a higher degree. 
—They should write for conditions of appoint- 
ment and application forms 1o the Registrar, 
King's College, Strand, W.C 2, whom completed 
applications must reach by March 9 
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ATOMIC WEAPONS . 


RESEARCH ESTABLISHMENT 
ALDERMASTON, BERKSHIRE 
requires 
ANALYTICAL CHEMISTS 
in the following grades 


(A) Ref  A770/34 PRINCIPAL or 
SENIOR SCIENTIFIC OFFICER to lead 
a team engaged on analytical problems 
associated with research and development 
work on both organic and inorganic chem- 
istry ; to be responsible for laboratory 
organization and the training of- junior staff. 
Applicants should hold a first- or second- 
class,honours degree in chemistry and have 
completed at least three years' postgraduate 
work with experience in the solution of 
analytical problems and the use of modern 
techniques Experience in micro-analysis an 
advantage 

SALARY to be assessed according to age, 
qualification and experience t 

PRINCIPAL SCIENTIFIC OFFICER 

£1,270 to £1,680 per annum 

SENIOR SCIENTIFIC OFFICER 

£1,105 to £1,270 per annum 


(B) Ref. 1014/34 SENIOR EXPERI- 
MENTAL and EXPERIMENTAL 
OFFICERS for research and development 
work in an analytical laboratory, The 
minimum qualification is H S C. (science) or 
equivalent, but a pass degree in chemistry 
is desirable. Applicants should have several 
years' experience in a research or inspection 
laboratory and a sound knowledge of basic 
analytical methods Experience in explo- 
sives testing would be an asset Normally 
candidates under 26 years of age G5 for the 
senior post) will not be considered unless 
exceptionally well qualified. 

SALARY: 

SENIOR EXPERIMENTAL OFFICER 

£1,155 to £1,350 per annum 

EXPERIMENTAL OFFICER £808 to 

£988 per annum 


Contributory 


scheme. 
Married officers now living outside the 
Establishments transport area will be-eligible 
for housing on one of the Authority's 


superannuation 


estates; alternatively, assistance towards 
legal expenses incurred in house purchase 
may be available. Until housed a lodging 
allowance may be payable. 

Requests for application forms by POST- 
CARD to Senior Recruitment. Officer at the 
above address, quoting appropriate reference 
number. 


COUNTY BOROUGH OF WEST 


HAM EDUCATION COMMITTEE 
WEST HAM COLLEGE OF TECHNOLOGY 
ROMFORD ROAD, STRATFORD, E.15 
PRINCIPAL: E. A. RUDGE, Ph.D., MSc, 
A.M.I.Chem E. 

Required: Senor Lecturer in Mathematics. 
Candidates should possess honours degree in sub- 
ject. Research experience desirable Scope of 
work covers mathematics up to requirements of 
London interna] science degree, Appointment 
conditional upon acceptance by University of 
London as ‘Recognized Teacher." Salary: 
Burnham Scale, (London), 

Application forms and particulars may be ob- 
tained from the aboye-named, 

R. OPENSHAW, 
Chief Education Officer 
Education Department, 


-95 The Grove, 3 
Stratford, E 15. 





DEPARTMENT OF SCIENTIFIC AND IN- 
dustrial Research requires an Assistant Experi- 
mental Officer at the Food Investigation Low 
Temperature Research Station, Cambridge, to 
assist in studying the chemistry and microbiology 
of spoilage in poultry General Certificate of 
Education advanced level in _chemustry or biology 
and one otber science subject and an interest 
in biochemistry. Over 22, pass degree, higher 
national certificate or equivalent generally ex- 
pected. Inclusive salary 45} hour week (men) 
£315 (age 18) to £690, (women) £315 to £601 
Eaual pay scheme. Forms from Ministry of 
Labour and National Service, Technical and Scien- 
tific Register (K), 26 King Street, London, S W.1, 
guong G.29/6A. Closing date February 25, 
95 


COCONUT RESEARCH INSTITUTE 
(CEYLON) 
POST OF DIRECTOR 

The Coconut Research Board of Ceylon invite» 
applications for appointment as Director-of the 
Coconut Research Institute of Ceylon. 1, Salary: 
Local candidates, Rs 18,000 by  Rs.800 tc 
Rs,30,000 per annum; Overseas candidates, 
£2,000 by £100 to £3,500 per annum at current 
exchange rates. A dearness allowance of 15 per 
cent of basic salary, a rent-free two-storey house 
with heavy furniture is provided. A ‘successiu 
applicant will be required to contribute to : 
provident fund at the rate of 15 per cent of h» 
basic salary and an equivalent amount will be 
paid by the Board A higher salary would bt 
accorded ad personam to a successful applicanm 
with eminent qualifications, The appointmen 
will be in the first instance for a‘pertod of fou» 
years, inclusive of six months end of contrac 
leave. It is terminable with three months’ noticc 
on either side A first-class sea passage t 
Ceylon will be provided for an overseas candidate 
his wife and children under the age of 18 years 
Similarly, return passages will be provided to the 
country of domicile at the end of the period o 
service. Leave and traveling allowances im 
Ceylon will be in accordance with the regulation: 
of the Institute. 2. Qualifications : The post call 
for proved high scientific attainments, preferable 
in fields related to soils or crops combined witt 
administrative experience either as head or deput; 
in the organization and running of a research 
institute or university department Experience o 
tropical conditions would be an advantage, but it 
not an essential qualification — 3. Functions ; The 
Director's primary responsibilities to the Coconu 
Research Board will be the administration of the 
Institute and the direction of the research acti 
vities of the Institute for the improvement of th: 
yield and quality of the products of the palm. He 
will also be responsible to the board for the ad 
ministration of replanting, rehabilitation and nev 
planting schemes for the Island and for publi 
relations General : The laboratories of the Inst: 
tute are situated in the main coconut growing aret 
of the Island, 32 miles north of Colombo, There 
is a scientific staff engaged in technological chemis 
try, soil chemistry, agronomy, plant breeding, anc 
crop protection 4, Applications: Particulars 
should be furnished by applicants of them age 
marital status, academic qualifications, and re 
search and  administratve experience, — The* 
should also provide a list of publications, copie 
of testimonials, and the names and addresses o 
the referees to whom confidential inquiries cam 
be addressed. A medical certificate and a recen 
photograph should also be annexed to the applica 
tion, 

Further particulars, if required, may be obtainee 
from the undersigned. Apphcations should reach 
the Chairman, Coconut Research Board, Depar» 
ment of Agriculture. Peradeniya, Ceylon, on o 
before March 31, 1956 

Chairman 

Coconut Research Board of Ceylon 


UNIVERSITY OF DURHAM 
KING'S COLLEGE, NEWCASTLE UPON 


A graduate Technical Assistant is required tc 
assist in biochemical research into certain aspect 
of diabetes The post would be suitable for : 
graduate of pass degree or equivalent standar» 
in chemistry, biochemistry or physiology. T 
might be possible for a suitable candidate to stud 
for a higher degree Experience in steroid har 
mone analysis, while not essential, would” be am 
advantage 

Applicattons, with the names of two referecs 
should be addressed to the Professor of Physi 
ology, The Medical School, King's College 
Newcastle upon Tyne 1. 

G R HANSON. 


Registra? of King's College 


SCUNTHORPE HOSPITAL 


MANAGEMENT COMMITTEE 
LINCOLNSHIRE RADIOTHERAPY CENTRI 
(50 beds) 

MEDICAL PHYSICIST 

Immediate vacancy in expanding departme» 
including developments connected with rotations 
therapy and radioactive isotopes. Previous e» 
perience desirable but not essential. Probationar 
penod of two years for new entrants to Healt 
Service. Salary scale (first- or second-clas 
honours) £525 by £25 to £625—others £475 b. 
£25 to £575 Scale after probationary period £65 
by £30 (3) by £35 (3) to £845. Postgraduate e» 
perience considered in fixing entry point Supe» 
annuation scheme. 

Applications, naming two referees, to Grou 
Secretary, Wat Memorial Hospital, Scunthorpe 
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beetles which prey on various. immobile scales on 
citrus. In the Sudan Gezira, numbers of cotton 
whitefly are reduced by the activities of several species 
of parasites and predators. The latter are mobile 
whereas the immature stages of their host on which 
they feed are immobile. It is possible that numbers 
of whitefly in unsprayed fields adjacent to sprayed 
ones may be mereased by the loss of parasites and 
predators moving into sprayed fields. This aspect 
of interplot effect has also received attention because, 
if shown to be real, it would result in a general 
lowering of level of yields on sprayed and unsprayed 
fields alike, and give mse to differences in yields 
between sprayed and unsprayed fields which are 
spurious even were such differences statistically 
significant. 

These, and other aspects of interplot effect, are 
- being investigated by workers in this department, 
and it is hoped shortly to publish more extensive 
results on this important aspect of the biology of 
pests of cotton. I thank the Chief of the Research 
Division, Sudan Government, for permission to 
publish this preliminary communication. 


R. J. V. Jovoz 


Entomology Section, 
Gezira Research Farm, 
Research Division, Ministry of Agriculture, 
Sudan Government. 
Sept. 19. 


‘McKinlay, K. S., Nature, 171, 658 (1953). 
2 Joyce, B. J. V., F.A. O. Plant Prot. Bull., 3 (0), 86 (1955). 
? Joyce, R. J. V., Ann. Rep. of Res. Div., Min. of Agric., Sudan Govt., 
1949-60, p. 92. 
ae ti E. O., Proc. 8th Symp. Colston Res. Soc., Univ. Bristol 
b. (Butterworth, London, 1954). 
ë De ror P., and Bartlett, B., J. Econ. Ent., 44, 873 (1951). 
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A Combinatorial Design for Experiments 
with Alternative Responses 


OFTEN an easily recognizable symptom of disorder, 
for examplé, chlorosis, appears in plants. If the 
reason. is not obvious and a nutritional origin is 
suspected, nutrient elements are applied in one way 
or another to find which is deficient, results being 
judged on the qualitative response of a ‘yes’ or ‘no’ 
type. Usually, every suspected element is applied in 
a separate treatment, say, as an injection (if trees are 
concerned) or a spray. At least as many solutions (or 
more generally, kinds of treatment) are then needed 
as there are elements to try. Thé same is obviously 
true if each treatment supplies all but one of the 
elements considered. The number of treatments, 
the many solutions, and the cleaning of injection or 
spray apparatus with the care necessary in trace- 
element work, make the operations tedious and 
cumbersome. If the area under study is remote and 
inaccessible, difficulties become serious. 

There exists, however, at least in the exploratory 


stage of inquiry, a theoretical possibility of obtaming _ 


the same amount of information from a number of 
treatments substantially smaller than the number of 
elements used. To demonstrate the principle with 
the simplest possible example, let us take two solu- 
tions: solution I contains iron and zinc ; solution II, 
iron and magnesium. If only solution I brings about 
improvement, we conclude that zinc is deficient; if 
only solution II works, it is magnesium; if both 
T and II work, itis iron. Here with only two solutions 
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we obtain informasion about three elements. 
course, the gain is small in this case. 

Quite generally, an element can be distributed 
among n different solutions (treatments) in 2” different 
ways. This number -neludes a ‘distribution’ consisting 
of absence from all n solutions. Actually, then, only 
2” — 1 elements car. be arranged between n solutions 
in such & way that 2ach element will be present in a 
different combinaticm of solutions. The combination 
of solutions that bring about the disappearance of 
the abnormal symp;om defines the element respons- 
ible, because elements and combinations are in a 
biunique correspondence. 

It follows that in an experiment with three 
solutions, seven elements can be used. One element 
will be present in all three solutions; of three 
elements, each will be in one of the three possible 
pairs of solutions: I and IT, I and UI, If and III; 
and three elements will each be in one only of the 
three solutions: I, II or III. Metals must be used 
as salts, so the element forming the common anion, 
for example, sulphur, will usually occupy the com- 
bination of all solutions. Similarly, four solutions 
provide for fifteen elements, which is about the 
maximum needed ir. the present state of our know- 
ledge about plant nutrition. 

Controls or plants not treated with any of the 
elements will, as a -ule,,be an essential part of the 
experimental schems. Thus, strictly speaking, with 
^ + 1 variants of treatment, we obtain information 
about 2% — 1 elements. . 

For conclusions fom an experiment o: this kind: 
to be valid, the following conditions seem especially. 
important: (a) the deficiency is simple: the de- 
ficiency of only ane element is the cause of the visible 
abnormal symptom : (b) the remedy is unique: only 
the application af tke deficient element improves the 
condition, no other element does; (c) there are no 
interactions: each slement acts in the same way | 
whether any other elsment is present in the treatment 
or not. 

In practice, condision (a) will be satisfied in most 
cases, condition (b) nearly.so, Condition (c), on which 
knowledge is scarcest, arouses most doubt. 

In spite of these limitations, the idea seems to 
merit submission for discussion and trial by students 
of this branch af pant physiology and, indeed, by 
all those who work with experimental arrangements 
where the conditiors of alternative response ('yes' 
or ‘no’), simplicity, aniqueness and independence (c) 
can be assumed to prevail. . 


Of 


K. STRZEMIENSKI 
Soil Bureau, 
Wellington, 
New Zealand. 
July 29, 


Relationship bezween Photosynthesis and 
a Homogeneots Protein Component of 
Plant Cytoplasm 


ULTRACENTRIFUGED analyses by Wildman and 
co-workers!’ of cytoplasmic protem of leaf cells of a 
number of higher plants, extracted by mechanical 
disruption of cells mto buffer, have revealed two 
major fractions: the first a homogeneous com- 
ponent of sedimentation constant (S25) 16-18 Sved- 
berg units (fraction 1) and the second a polydisperse 
component with meen Sz, of 3-4 units (fraction II). 


` 
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These observations have recently been extended to & 
number of pasture plants’, and the presence of similar 
components confirmed in the leaves of monocotyledons 
as well as dicotyledons. Fraction IT displays a num- 
ber of enzymic activities‘, whereas the biochemical 
function of fraction I has not been elucidated. 

To determine further the distribution of these two 
components, & brief series of experiments was carried 
out. The soluble proteins derived from tissues of 
seedlings of monocotyledons were analysed in the 
ultracentrifuge. In the first group, seeds of wheat 
and Italian rye-grass were germinated and suspended 
over trays of nutrient solution, where they grew in 
normal daylight until the first leaf was fuBy formed. 
The proteins were extracted from both leaves and 
roots, as well as from the leaves of albino mutants 
which are produced by about 1 per cent of the seed. 
The albino character 1s believed to be controlled by 
& single recessive gene. 

In the second group, wheat seedlings were grown 
in the dark on moist cloth until the etiolated leaf 
was just emerging from the elongated coleoptile. A 
number of shoots were dissected into leaf and cole- 
optile tissue, and the remainder exposed to 4,000 ft.- 
candles at 60? F., further shoots being removed and 
dissected after various periods. 

In the third group, the growth of etiolated wheat 
seedlings was prolonged by supplying adequate 
mineral nutrients and sucrose as energy source until 
the leaf, still in etiolated form, had completely 
emerged from the coleoptile and could be readily 
harvested. In & similar fashion the growth of seed- 
lings, in which the first leaf had completely emerged 
in light, was prolonged in the dark for a further ten 
days, and the first leaves harvested. 

The amount of fraction I calculated per 100 parts 
of fraction II in the extracts from these various 
tissues is summarized in Table 1. This method of 
presentation is adopted because of the difficulty of 
finding a suitable criterion for tissues of such widely 
different type and composition. The results suggest 
that fraction I is found only in’ photosynthesizing 
tissue or in tissue which is capable of photosynthesis 
after it is exposed to light. In the experiments with 
etiolated plants, the rapidity of leaf development after 
exposure to light partly obscures the formation of 
fraction I in existing tissue; but the low level in 
relatively mature etiolated leaves, and the disappear- 
ance from normal leaf on transfer to the dark indicate 
that the fraction reaches full development only when 
active photosynthesis is taking place. 





Table 1 
Amount of 
fraction Y 
Tissue Conditions of growth per 100 parts 
fraction II 
1, Wheat leaf Full light, 7 days 
2. Wheat root "y nt is eS Ni 
3. Rye-grass leaf » n on» o" 
£ Bye-grass r root "EE Nl 
. Ino rye-grass 
leaf per » o» » Nn 
6. Wheat seedling leaf Dark, 5 days 18 
7T. n » » » » » t hours light 23 
A n » n vea Ta » » E 
10. Wheat seedling - ee t El: 
coleoptile ss o» o» E20 , NH 
11. Wheat seedling leaf ‘Dark, 10 days 32 
12. =, » »  Fullhght, 7 days; 
dark, 10 days* 16 


* During growth In dark, second leaf developed in etiolated form, 
but oniy first leaf, which had matured during growth in light, was 
analyse 
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This association of fraction I with photosynthesis 
may prove to be merely coincidental; but as the 
part it plays in cell metabolism is not yet known, its 
connexion with photosynthesis is worth further 
study. 

i J. W. LvrrLETON 

Grasslands Division, 

Palmerston North, 

New Zealand. 


J., Eggm ; Campbell, J. M., and Wildman, S. G., 
i hens, 1 197, ia (1989). 


magman L Singer, S. J., and Wildman, 8. G., J. Biol. Chem., 205, 
969 (195: 8). 


3 Lyttleton, J., Biochem. J. (in the press). 


* wugman, 8. G., and Jagendorf, A., Ann. Rev. Plant Physiol., 9, 181 


! Singer, x 
J. 


A Simple Method of assessing the 
Moisture exuded through the Skin of 
Cattle 


To assess the moisture, use is made of the Assman 
psychrometer with the addition of a simple and easily 
made adaptation, which consists of a square polished 
metal box 4 in. x 4 in. x 24 in., open at one end. 
Two holes, sufficiently large to hold the box against 
the air tubes by means of the threaded ends of the 
psychrometer cups, are punched in the closed end 
of the box, equidistant from the sides. In the middle 
of the- bottom edge of each side a 4-in. square cut is 
made, and when the box is fitted over the psychro- 
meter cups, the instrument is ready for use on live- 
stock. 

It is recommended that the wick of the wet-bulb 
thermometer of the psychrometer be examined 
frequently during a period of experiment to guard 
against its becoming dry. The wick should be dis. 
carded after thirty animal readings as dust particles 
from the skin of the animals are likely to cling to the 
moist surface, thereby impairing the efficiency of the 
instrument. 

Air humidity is-measured at a distance of 3 ft. 
from each animal and level with its back. The skin 
humidity is then taken from a site on the left side 
of the animal, over the last rib and as close to the 
vertebral column as possible, ensuring that the box 
is flat against the skin. The hair on the site chosen is 
clipped close to the skin, and the readings are taken 
at exactly 90 sec., both for atmospheric and animal 
measurements. In an initial experiment (see Table 1), 


















































Table 1 
Ratio of 

Atmo- | Animal | animal dew Skin | Atmo- 

Animal | Mile|spheric| dow point to temper- | spheric 

dew point | atmospheric | ‘ature | temper- 

dew point ature 
261 1:05 86 4 65 3 
296 102 987-6 66-0 
300 1:00 83-5 87'1 
261 1 02 86 2 85-8 
296 104 90-9 86 9 
300 1:00 85:8 79 7 
261 1:04 98-0 83:3 
296 1:07 92 3 81:5 
300 102 94 5 86 9 
201 102 96-1 878 
296 106 948 79:7 
300 1°15 97.3 88-7 
261 1:16 99 3 82-4 
298 1:16 98- 88-7 
300 110 100-6 89-8 
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skin temperatures on the same site were taken using 
& thermistor thermometer (kindly supplied by Dr. 
Findlay of the Hannah Dairy Research Institute, 
Kurkhill, Scotland). Unshaded atmospheric tem- 
peratures were also recorded at each time of 
measurement. 

All wet- and dry-bulb readings were expressed as 
‘dew point’, and it is suggested that a convenient 
method of expressing the difference between atmo- 
spheric humidity and the humidity of the air passing 
close to the skin of the animal would be the ratio of 
the animal dew point to the atmospheric dew point. 
Figures calculated on this basis are included in Table 1, 
which shows the results of readings taken on three 
mature Tanganyika zebu bulls which were walked a 
measured distance around an open paddock. Read- 
ings were taken before walking commenced and at 
I mile, 2 miles, 4 miles and 7 miles. Walking com- 
menced at 08.00 hr., and approximately four minutes 
elapsed between measurements relating to each 
animal at the various distances. 

The animals were not allowed to graze until after 
the seventh mile. The results in Table 1 show that 
the instrument is capable of demonstrating minor 
fluctuations in moisture exuded from the skin of 
cattle under relatively dry conditions, and the high 
readings obtained after the seventh mile suggest that 
prolonged exercise causes ‘sweating’ in the Tanganyika 
zebu. 

The work is continuing, and a more complete 
report will be given elsewhere. I am grateful to the 
Director of Veterinary Services, Tanganyika Terri- 
tory, for permission to publish this communication. 


R. M. Mason 
Livestock Research Section, 
. Veterinary Research Laboratory, 
Mpwapwa, 
Tanganyika Territory. 
Sept. 10. 


Thermionic Constants of Semi-Conductors 


Iw some recent papers!, we have described a 
convenient method of determining the. thermionic 
constants of metals. The method consists essentially 
in determining, at different known temperatures, the. 
rate of effusion, of electrons through a small hole in 
a thin wall of a chamber made of the metal, instead 
‘of determining the direct emission from the surface. 
The advantage of the effusion method over the 


emission method is this. The expression for emission ' 


involves the transmission coefficient of the surface 
for electrons having the requisite momentum to cross 
the surface. This coefficient is very sensitive to 
adsorption of gases at the surface, and may differ 
considerably from unity. This coefficient, however, 
is eliminated’ in the expression for effusion, in the 
same manner in which the emissivity of the surface 
for electromagnetic radiations is eliminated when we 
take the electromagnetic radiations from a cavity 
through a small hole, instead of directly from the 
radiating surface. When the transmission coefficient 
is eliminated, any observed deviation of the A- 
coefficient in Richardson's equation from its theoret- 
ical value may be attributed to a small linear variation 
of the work function with temperature. Thus one is 
enabled by this method to determine not only the 
work funetion correctly, but also its temperature 
coefficient. 
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The thermionic constants of. several metals have 
been determined by this method, using for this pur- 
pose a graphite chamber the walls of which were 
coated completely with the metal under study, by 
thermal or electrolysie deposition. 

The main purpose of this communication is to 
direct attention to & new application of this method, 
namely, for the determination of the thermionic 
constants of semi-conductors, and to report some 
preliminary result& obtained with nickel ribbons 
coated with the triple carbonates of barium, strontium 
and calcium in the molar percentages 47-5, 46-0 and 

6-5 respectively. The ribbons were kindly supplied 
by Dr.'Dse A. Wrignt, of the Research Laboratories 
of the General Elecirie Co., Ltd., at Wembley. The 
ribbons were cut into pieces about 2 em. in length, 
and a sheaf of them, held together at one end by a 


platinum foil, was fixed to the back of the graphite | 


ehamber, so that the ribbons did not come directly in- 
to contact with the graphite surface. The total surface 
area of these ribbons was more than twenty-five times 
the area of the efftsion hole in our earlier measure- 
ments,-and about fifty times in our later ones. 
The coated filamerts were activated in the usual 
manner, and the efusion currents, corresponding to 
the saturation electronic vapour pressure of the 
oxide coat, in the temperature range 950?—1,160? K., 
were measured in th» sume manner as in our measure- 
ments on metals. (The electronic vapour pressure 
due to graphite, or platinum, is negligible at these 
temperatures.) 

The currents corresponding to zero field were 
found to fit well with Richardson’s equation, with 
9-— 1-55 eV., and A = 48 amp. cm. deg.-*. The 
latter value corresponds to a temperature coefficient 
of the work function dp/dT = 8 x 10-5 eV. per deg., 
which is of the same order as in many metals. At 
1,000? K. the current corresponding to effusion over 
the whole of the 2z-solid angle would be about 
0-75 amp. per sq. 2m. The corresponding current 
obtained by Elizabeth Grey? for maximum space- 
charge-limited pulsed emission directly from the sur- 
face of the oxide coat is 8 amp. per sq. cm., which 1s 
about eleven times as great. This ratio is of the 
order to be expected. 

We thank Dr. Wright for supplying the coated 
ribbons, and for helpful discussions. 


K. S. KRISHNAN 


S. C. JAIN 
National Physical Laboratory of India, 
New Delhi. 
Nov. 27. 


1 Jain, S. C., and Krishnan, Sir K. S., Proc. Roy. Soc., A, 218, 143, and 
215, 491 (1952). 
2 Grey, Elizabeth, Nature, 107, 522 (1951). 


Use of Krypton-&5 in measuring Gas Clean- 
up Rates $ 


Tue intensity of gas discharges in switching devices 
for radar duplexers :s such that clean-up of the rare- 
gas filling is an impartant factor, and may determine 
the life of such valves. Radioactive krypton, Kr-85 1, 
has been used for measuring the rate of rare-gas 
cléan-up in pre-T.R. valves, with promising results. 
Krypton-85 has a ħalf-life of ten years and emits 
mainly beta radiation (680 keV.) and some gamma 
radiation (500 keV... Thus it is a most convenient 
isotope to use, the radiation being readily detected 
by Geiger-countpr or photographic techniques. 


` 


286 
k Incident . 
power no 
sd 
. CN EE a 
2 zm —- wo 
A > Da [z] on 
E MM EEF 
E s 8 SE? 
3 a a D 
È 
(i 







12,000 > Imtial 


distribution 
L 


^ 


Final 
distribution 


Radiation intensity (counts/min.) 


0 4 8 12. 
Position along tube (cm.) 


Figl ` 


Measurements using radioaotive ‘keypton can give 
information regarding the clean-up rate of this 
particular gas under certain conditions, and also 
enable a comparison to be made of the ability of 
` different discharge conditions to clean-up rare gases. 

Two techniques have been used to monitor the 
clean-up rate in pre-T.R. valves having walls of 
silica 0-020 in. thick: (a) The collimated beta 
radiation from & section of the valve remote from 
the discharge and gas clean-up region is monitored 
during the life of the valve, by Geiger counter. The 
activity then measured 1s due to free gas in the valve 
only, and hence the count-rate is proportional to the 
froo gas density... (b) For low clean-up rates, a break- 
“open test is most convenient. After a known period 

` of life, the total activity of the valve is measured 
before and after breaking it open to the atmosphere. 

The residual activity of the valve after the free gas 

has escaped then corresponds to the quantity of gas 

cleaned-up into the walls of the valve. 

A typical example of technique (a) is shown m 
Fig. 1. A silica tube pre-T.R. crosses two wave- 
guides, with 200 kW. of 3 em. microwave power 
incident on each section of the tube. The tube con- 
tained 7 mm. mercury pressure of krypton. The lower 
diagram shows the distribution of the radiation 
emitted in a radial direction as a function of position 
along the tube-length, before and after a period of 
250 hr. on life test. The ratio of final to initial gas 
pressure is given by a/b, and the area over which 
clean-up occurs is also indicated. 

Radioactive argon and xenon are also available, 
but their usefulness is restricted by the low penetration 
from argon-37 and the short half-life (5 days) from 
xenon-133. 

It would appear that the above techniques might 
be available in any experiments where clean-up of 
rare gases is being investigated. - 

The radioactive rare gases can be obtained from 
the Atomic Energy Research Establishment (Isotope 
Division), Harwell, whose helpful co-operation: is 
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"acknowledged. We wish to thank the Admiralty for 


permission to publish this communication. 


D. J. HARRIS ^ 
P. O. HAWKINS 
Services Electronics Research Laboratory, 
‘Baldock, Herts. 


1 Radioisotope Conference, vol 2 (1954) 
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Changes in Lattice Constant of Cr;O; 
near the Curie Temperature 


Iw 1961, a communication by me under this title 
was published” in Naoture!. It showed that as Cr,O; 
was cooled through the antiferromagnetic transition 
region, the c-axis (hexagonal setting) contracted 
sharply, whereas the a axes decreased almost linearly. 
Recently, R. J. Davis and W. E. Armstrong (private 
communication), in a study of a system involving, 
Cr,0;, found that the lattice parameters at room 
temperature of their CrO, sample did not agree with 
those given by me. They also suggested that the 
cause of the disagreement was my indexing the 422, 
664 rhombohedral reflexion pair as the 422, 652 pair. 


- Re-examination of the data and a few additional 


measurements have shown that this is indeed the 
case. 

Davis and Armstrong’s values at 23° C. are plotted 
on Fig. 1 for comparison. with the values obtained by 

re-indexing my results. It is apparent that a slight 
discrepancy in the c-values still exists. Fig. 1 also 
shows that the c-axis lengthens rather than contracts 
as-the material is cooled ‘through the antiferro- 
magnetic transition region, whereas the a-axes de- 
crease m a non-linear fashion in the same temperature- 
range. 

The c/a ratio for Cr,O, is observed to increase as 
the temperature is lowered through the transition. 
The rhombohedral angle a decreases sharply in the 
transition region, and the rhombohedral a-axes 
decrease linearly within the experimental error. 
-New observations have been made at room 
temperature and at approximately 95° K. with a 
‘Norelco’ high-angle goniometer diffractometer. In 
the front refléxion region, there is no ambiguity in 
indexing, and the changes in position of the 110.and 
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—proving that standard practice 
is not always best practice 


Standard practice in the production of 
blanked metal parts was to use a die with a 
sharp edge. 

But the Production Engineering Research 
Association were not satisfied that this was the 
best practice, So they put photography to work 
— to get the facts. 

Using the ‘Kodak’ 0.250 Plate*, PERA 
carried out controlled research. _ They made 
photomicrographs of the results of tests on 





various pieces of metal—and these’ photomicro- iwi die MAE ometali wiyan 
graphs proved that metal parts blanked with a — By courtesy of the Production «Engineering Research 
round-edged die, with appropriate clearance Association, 


between punch and die, were of better quality 
than those made with a sharp-edged die. 


'. Sensitivity of the ‘Kodak’ 0.250 Rapid Orthochromatic i 
Metallographic Plate-is highest in the region of maximum LIMITED 
visual sensitivity, where Te oed aid yield nedap 
focus. This is only one of the reasons why it is preferre É 
by research workers. Let us send you Kodak Data Sheet INDUSTRIAE SALES DIVISION 
PL-11, which gives full details. KODAK HOUSE, KINGSWAY, LONDON, W.C.2 





‘Kodak’ ıs a registered trade-mark 











The VIBRON — 


* 


The Vibron Electrometer is a new. 
H P instrument for measuring, with 


exceptional stability, very small 


currents from a high impedance 
í . i ? ) | | source. 
t The ‘heart’ of the instrument is the 
. E.LL. VIBRON vibrating condenser 
unit, a precise electro-mechanical 
device which performs some 50 times 


better than the conventional 
electrometer -valve. 


















































The Vibron Electrometer is being 

used for ionisation current measure- 

ments, as an ultra stable pH meter 
[ETT and as a very high resistance 


2 megohmmeter. i 
Manufactured under British Patent No 550610 


and Patent Application No. 3563754 
Developed and marketed exclusiveiy by. 
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LEADERSHIP IN A MODERN DEMOCRACY 


‘TN his autobiographical volume “Power and 
Influence", Lord Beveridge says he used to 
^impress on his students at the London School of 
Economics and Political Science that science and 
practical reform call ultimately for different qualities 
and cannot always be served together; and he does 
not think that the exploration of new fields of thought 
and administrative work go well together. He com- 
mented that the Civil Service can be impartial, but 
Members of Parliament can be neither impartial nor 
scientific. d 

One may indeed challenge Lord Beveridge's view 
that those who spend their whole lives in scientific 
work tend to become umpractical or indecisive, 
whereas those who devote their whole energies to 
advocating particular measures of practical reform 
tend to become unscientific; at the same time we 
ean maintain with Smuts (in his Sidgwick Memorial 
Lecture on ‘“Democracy”) that wè need to find more 
effective means of making use of impartial expert 
opinion, so that decisions are taken with regard to 
the facts of the situation rather than to prejudice or 
passion. It remains true, however, that the states- 
man and politician must have regard to what is 
politically practicable as well as to what is technically 
feasible. Expediency is a principle which no one 
with claims to statesmanship can ignore, whether or 
not we concede that expediency, and expediency 
alone, is the basis of all government as the first Earl 
of Lytton maintained. 

For that reason alone the relations between theory 
and practice in politics are infinitely more complex 
than Mr. W. Esslinger has suggested in his recent 
book*. That the university can make an important 
contribution to the study of politics is not in dispute. 
It has been urged, for example, by such authorities 
as Sir Ernest Barker and by his successor in 


the chair of political science at Cambridge, Prof... 
D. W. Brogan, as well as by Prof. K. C. Wheare at 


Oxford. Prof. Brogan sees the study of politics as 
the study of the means whereby liberty and authority 
may be best combined, and the dignity of the free 
man is made compatible with the highest &nd richest 
forms of co-operation. Nevertheless, he doubts 
whether politics can be, in any but the most special 
sense, a science; and it may be suspected that 
neither he nor Prof. Wheare would dissent from 
Lord Beveridge’s view as to the impracticability of 
combining the service of social and political science 
and the practice of the arts of democratic government 
1n one person. 

What Prof. Brogan claimed in his inaugural lecture 
was that by its study of politics the university could, 
as Sir Ernest Barker urged in another connexion, 
“enlist the effective thought of the whole community 
in the operation of discussion”. The ten years since 
this lecture was delivered have increased our need 


* Politics and Science. By William Esslinger. Pp.xi--107. (New 
York: Philosophical Library, 1955,) 3 dollars. 
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for strengthenmg the power of discussion, for 
broadening civic mteligence and for extending civic 
knowledge; nor are we using the new means and 
opportunities of doing so even to the extent necessary 
to counterbalance the decay of former means of 
public discussion. Ws are indeed increasingly better 
equipped to understand society and mankind, and 
better able to study society and man and the 
institutions, traditions and historical conditions that 
limit and constrain purely political activity than any 
earlier age; and Prof. Brogan frankly claimed then 
that the teacher and student of politics in the 
university has the dcty in his teaching and writing 
of imparting in this double activity as much as 
possible of the standards of university teaching and 
research. When, moreover, he continued that the 
university contribution to politics must often take 
the form of developing new and deeper understanding 
of old truths, he came very close to the thesis which 
Mr. Esslinger expounds. 

Arguing for the necessity and possibility of a 
practical science of polities, Mr. Esslinger suggests 
that our predicament to-day arises primarily from. 
our lack of rapid:adaptetion to the swift advances of 
science and technology and to the loss of our belief 
in the certainty of progress: we need, he suggests, 
a practical science of politics from which a political 
technology can be derived; but the difference 
between the two is never explained. Though he 
recognizes that education must cultivate the scientific 
spirit and that what matters is the scientific attitude, 
his argument is not made clearer when he gives fresh 
currency to the term ‘sciencing’ which L. A. White 
coined before the War. The term is never defined, 
nor does Mr. Esslinzer ever appear to attach any 
meaning to it that would justify such a monsirosity. 

Mr. Esslinger consributes, in fact, very little to 
the discussion as to how best we can improve the 
prospects of obtaining politieal actions determined. 
more by the fects of the situation than by the 
prejudices of particular parties or groups, or by 
traditions which are no longer relevant. Neverthe- 
less, when his counssl is not clouded by jargon, his 
views do not appear so be widely different from those 
of Barker, of Whezre or of Brogan, for example. 
The task of the scienzist, as he sees it, 1s to reconsider 
the old points of difference and by creative and 
imeginative thinking indicate new solutions. He 
admits that there can never be the same accuracy as 
in the physical sciences ; we cannot artificially create 
and reproduce the cenditions of a social or economic 
process, nor can we even be sure that what, works 
in & small commun-ty will work also in the whole 
State. A knowledge of interrelations and facts pro- 
vides, none the less, the basis of good judgment, and 
the power of judgment can be trained in politics as 
in other fields. 

Mr.' Esslinger’s plea, in fact, seems to amount in 
essence to one that the universities should broaden 
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the field of studies devoted to practical problems, 
and in discussing schools of pohties he seems to be 
advocating essentially what Prof. Brogan did m his 
inaugural lecture at Cambridge; it is to the spread 
of the scientific outlook and the scientific approach 
to the problems of government that he looks for the 
preservation of mankind in this age of nuclear power. 
The inherent difficulties ın any approach to world 
government lie outside the scope of his book, though 
his final chapter is an analysis of the reasons for the 
failure of the League of Nations; he insists that the 
continuance of civilization depends on our concen- 
trating on and finding solutions for the great political 
problems of peace, employment, the improvement of 
the standard of living in backward countries and the 
rejuvenation of democracy. 

It is in this connexion that he has a penetrating 
chapter on publication facilities, in which he emphas- 
izes the importance of public discussion in testing 
the validity of new ideas and that this is even more 
important in respect of constructive thinking than of 
fact finding. This plea for better facilities for the 
publication and discussion of ideas is not to be dis- 
missed lightly. It finds some support in the discussion. 
on research in the social sciences arranged by the 
Parliamentary and Scientific Committee on December 
13, 1955, and in passages in the paper, ‘The Intel- 
lectual Individual in Contemporary Society", which 
Mr. N. G. Fisher, formerly chief education offieer for 
Manchester, read before the Manchester Literary and 
Philosophical Society last April and which has now 
been published in the Society's Memoirs. 

Mr. Fisher, while agreeing that systematic training 
in orderly methods of thought 1s indispensable for 
administration, points out that the practical man 
must learn the limits of order and system when 
applied to human affairs, and that illusions aecum- 
ulate around the intellectual approach to adminis- 
tration. Society works by processes largely 
spontaneous, seldom predictable and always untidy, 
and there is a law of compensation m human affairs 
which determines that nothing is ever as radically 
good or bad as 1t 18 intended and ought to be. On 
the whole, intellectuals make bad politicians, and 
politicians make bad intellectuals. 

Mr. Fisher would have intellectuals critical of their 
socioty ; hut his lecture offers cold comfort to those 
who look for the spread of reason or science into 
public administration and world government. Nor 
is optimism encouraged by the passage by Keynes 
on his contemporaries in “Two Memoirs” which he 
quotes: 'We were not aware that civilization was 
a thin and precarious crust created by the personality 
and will of a very few and only maintained by rules 
and conventions skilfully put across and guilefully 
preserved. We had no respect for the traditional 
wisdom or the restraints of custom. ... It did not 
occur to us to respect the extraordinary achievements 
of our predecessors in the ordering of life (as 16 now 
seems to me to have been) or the elaborate frame- 
work which they had devised to protect this 
order". 

Mr. Fisher is no more encouraging as to the value 
of improved means of communication, though here 
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he 1s somewhat contradictory. Criticism he admits 
as a form of leadership, if free of personal animus 
and divorced from emotional compensations. Clearly 
he distrusts the mtellectual generally in this respect, 
for he refers in conclusion to the danger that the 
masses may take the intellectual too seriously. 
Where then shall we look for leadership, and how 


can we hope for public policy to pay the regard to- 


technical advance that is essential if mankind is to 
continue ? There is more hope to be found m the 
approach indicated by those who took part m 
a discussion before the Parliamentary and Scientific 
Committee. Prof. James Drever, who introduced the 
discussion, was confident that the various social 
sciences can contribute to the solution of problems 
set by race relations and international tensions, as 
well as by school and family and industry. Prof. 
R. W. Russell maintained that mformation about 
the behaviour of man as an individual and as a 
member of a social group is to-day put to more uses 
than ever before. Developments in psychological 
knowledge and technique have enabled the psycho- 
logist, with other biological and social scientists, to 
contribute increasingly, both as scientist and tech- 
nologist, to the satisfaction of the growing demand 
for such mformation. As a scientist the psychologist 
is concerned with developing a coherent body of 
knowledge, consistmg of general principles under- 
lying behaviour; as a technologist ho 1s concerned 
with solving problems arising mainly m the public 
services and in industry. < 

Prof. Russell thought that solutions to problems 
of human relations will increasingly be achieved on 
the basis of knowledge rather than of chance. Prof. 
T. S. Smmey, who spoke as a sociologist, was con- 
cerned solely with problems of organization, and 
emphasized the importance of research m this field 
being independent politically, free from ideological 
strings and entirely above suspicion. A university 
department has an mherent advantage accordingly 
in organizing such research, so that the integrity of 
the research worker is establishod. It is also essential 
that the objectives of the work should be generally 
accepted as practical and desirable, and that thore 
should be freedom to make mistakes. 

This discussion before the Parliamentary and 
Scientific Committee went some way to promote the 
public understanding which is essential 1f effective 


work is to be done in the political or social sciences., 


Such understanding is indispensable for adequate 
finance to be forthcommg and research maintained 
on an adequate scale over a term of years, and it can 
assist also the recruitment of the right type of staff 
on which Prof. Simey laid stress. Our best hope of 
advance and of the increasing penetration of the 
scientific outlook and method into public affairs lies 
in education—in scientists themselves making the 
fullest and most effective use of whatever oppor- 
tunities discussions such as this may offer, or meetings 
of the British Association, or the Press or radio. It 
depends, too, on the way in which we tackle the 
problem of general education not merely of the 
scientist himself but also of the arts graduate, and at 
the technical college and in the schools as well as at 
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the university. It 1s linked np with the problem of 
adult and further education in general. Spectacular 
advance is not to be expected; but the patient, 
determined and sustained pursuit of publie education 
by all such means offers the surest hope of bringing 
the grave issues of publie policy to-day to a level of 
publie understanding in which they can be handled 
Awith reason rather than with passion and prejudice. 


THE ROYAL DUBLIN SOCIETY 


The Story of the Royal Dublin Society 
By Terence de Vere White. Pp. vii+228+13 plates. 
(Tralee: The Kerryman Lumited, 1955.) 21a. 


HE eighteenth century in Ireland was a period 
of contrasts. While the existence of wealth and 
- culture was evident in Dublin and -the larger towns, 
poverty and ignorance were widespread. Such was 
the situation when & small band of enthusiasts met 
together in 1731 and founded ''The Dublin Society 
for improving Husbandry, Manufactures and other 
Useful Arts and Sciences”. As the author of this 
book, Mr. Terence de Vere White, points out, each 
of the founders of the Society was expected by the 
rules to make a study of some special subject and to 
report to the Society any relevant information he 
could obtain by reading, conversation or his own 
experiments. 

The Society, later known as the Royal Dublin 
Society, has had a chequered history, and many of 
those who know only of the way it has developed 
during recent years will be grateful to Mr. White for 
the interesting account he has produced. The story 
he tells 1s largely that of the various men who have 
played & part in building up the Society durmg the 
past two hundred years. Such a treatment makes 
easy reading, but some of the more irrelevant bio- 
graphical details might well have been replaced by a 
fuller account of the work which was done. Scientific 
activities, especially, receive less attention than they 
deserve. Throughout its career the Society has given 
direct support to scientific projects hkely to be of 
benefit to the country, one of the most notable of 
which was the Radium Institute it established at the 
instigation of the late Prof. John Joly. In addition, 
it has helped in the advancement of science in Ireland 
by holding regular meetings which bring together 
scientific workers from the universities and other 
institutions, the papers read at these meetings being 
afterwards published by the Society. In earlier days 
it appears that this form of activity was thought to 
overlap that of the Royal Irish Academy, and an 
interesting account 1s given of the brief and indecisive 
struggle for supremacy which occurred between these 
two learned bodies some seventy years ago. Mention 
1s also made of the controversy aroused by the 
proposal, strongly supported by the physicist, 
G. F. FitzGerald, that the Society should grant fellow- 
ships. 

However, the promotion of scientific research is 
but a part of the activity of the Royal Dublin Society 
and is probably of little direct mterest to the majority 
of its members. The increasing popularity of the 
Spring Show, and especially of the annual Horse 
Show, has brought unwonted prosperity. This has 
enabled the Society to improve its amenities and 
attract a record membership. “It has also served to 
emphasize the advantages available to an organiza- 
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tion which can pull up on the swings what-it loses 
on the roundahouts. One is tempted to speculate 
what would have happened if men with large ideas 
had not come forward when they did to found the 
Dublin Society. The growing tendency to specializa- 
tion would most likely have led to the founding of 
smaller bodies, and while some of these would have 
been successful, others might have wilted through 
lack of support. As it was, the widely extending 
roots of the Dublin Society enabled it to expand 
Branches such as: 
museums, a botanic garden, an art school and a 
vetermary college grew out and later became separ- 
ated from he main stem. The remaining branches 
continued to give each other nourishment and 
support. Such an organization has needed a long 
time for its development, and the story Mr. White 
recounts was worth telling. N. G. Barn 


ADVANCES IN PROTEIN 
CHEMISTRY 


Advances in Protein Chemistry 

Edited by M. L. Anson, Kenneth Bailey and John T. 
Edsall. Vol. 9. Pp. viii+542. (New York: Academic 
Press, Inc. ; London: Academic Books, Ltd., 1954:) 
10.50 dollars. 


HIS volume mamtains the high standard of its 

predecessors, and like them is so varied as to 
contain something of interest to most students of 
protems. The biochemists wil enjoy the article by : 
H. R. V. Arnstem on the metabolism of glycine. As 
the simplest amino-acid, it enters nto many synthetic 
and degradative reactions, besides its role in protem 
synthesis, and Dr. Arnstem’s article contains a wealth 
of information on all aspects. M. I. Chalmers and 
R. L. M. Synge discuss the digestion of proteins and 
nitrogenous compounds „n ruminants—a not un- 
important subject. as much of our protein reaches us 
from the plant via the rumen. The article recalls 
war-time attempts to utilize the synthetic powers of 
the ruminent by feedmg urea; but the authors 
conclude that there has been little evolutionary 
pressure towards an economical use of protein under 
generous feeding conditions. 

The article on the formation, composition and. 
properties of the keratins, by W. H. Ward and H. P. 
Lundgren, will be of interest both to protein chemists, 
because their fibre-hke nature and great stability 
make them excellent materials for physical studies, 
and to technologisis, because of the great importance 
of the wool and leather mdustries. The basic know- 
ledge of these materials is fully reviewed. S. I. 
Mizushima reviews the molecular structure of some 
dipeptides and synthetic polypeptides mainly from 
the point of view of structure and physical properties. 
M. Laskowski end M. Laskowski, jun., discuss trypsin 
inhibitors, and J. P. Greenstein the resolution of 
racemic a-amino-acids. The remaining articles are 
more physico-chemical m character. D. F. Waugh’s 
discussion of protem—protem interactions is extremely 


‘wide, and includes much information on protein 


structure and on the changes which particular 
proteins undergo when treated with various reagents ; 
it also discusses &-number of specific types of inter- 
actions, for example, antigen-antibody and enzyme- 
substrate. ' 
Finally, D. F. Cheeseman and J. T. Davies discuss 
physico-chemical and biological aspects of proteins at 
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interfaces. On the whole, the study of proteins spread 
as films at interfaces has been disappointing since, as 
these authors point out, the specific properties are 
lost when unfolding takes place. The method on the 
whole has thrown little light on protein specificity or 
size, but the authors are able to deduce some inter- 
esting reactions of drugs and growth regulators. 
J. A. V. BUTLER 


THE ORIGINS OF EDUCATION 


Ancient Education 
By Prof. William A. Smith, Pp. xii +309. (New 
York: Philosophical Library, 1955.) 3.75 dollars. 


ROF. WILLIAM A. SMITH might well have 

lost would-be readers by his turgid preface. 
“Since education is a broad concept," he says, “a 
concept the connotation of which ranges all the way 
from the total socialisation process operative m a 
society to formally organised institutional programs, 
its scope for historical treatment must of necessity 
be delimited.” There are twelve abstracts in those 
lines. But his book is, in fact, altogether 
stimulating. The enormous field he has to cover, in 
surveying the great civilizations of the ancient world, 
makes for speed and directness and thereby saves 
him willy-nilly from overmuch technical jargon. 
Furthermore, his pages read all the more smoothly 
for being very systematic. One knows precisely 
where one is the whole time. 

A book on ancient education was long overdue, 
for the treatment in the standard histories of educa- 
tion at large has rarely yet been more than merely 
tantalizing. Nor have all these standard histories 
been quite clear as to how far ‘education’ means the 
same when they are looking at Ancient Sumer as 
when they are on the main highroad with Plato’s 
Academy or Medieval Scholasticism or the Charity 
Schools: Here Prof. Smith speaks from- strength. 
By education he means something both wider and 
deeper than “the formal school tradition" of a 
civilization: deeper, because in fact more than half 
his study of each great age is devoted to its cultural 
pattern, rooted in its religion, writing-svstem and 
habitat; and wider, because his focus is as follows: 
“Formal education arose initially to supply training 
for specialists—scribes, priests, accountants. These 
functionaries arose with the urban revolution, and 
were indispensable in connection with the adminis- 
tration of the economic surplus" (p. 129; italics 
mine). This general thesis he sustains m his first 
chapter, on the “Grand Divisions of Cultural His- 
tory", which is certainly a fasemating build-up from 
the Lower Palxolithic families by way of the “‘Neo- 
lithic revolution" mto urban centres needing special- 
ization of function and therefore formal education 
(the whole transition illustrated archeologically in 
Mesopotamia). 

The great peoples then surveyed are those of 
Mesopotamia, Ancient Egypt, Ancient India, Ancient 
China, Greece, Rome and the Hebrews—with a con- 
cluding chapter on ‘anthropologically primitive 
societies to-day as living witnesses of the ‘non- 
literate’ stage. The pace is fast, and the narrative a 
deft. outline. One is not sure whether the book is 
primarily for the reader knowing nothing of the 
matter until he comes to it, or the student needing 
revision and a refresher. Certamly both will find 
in it plenty of great value. At times there is masterly 
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summarization ; as, for example, that on Aristotle : 
“The forms as such do not change, but matter is 
constantly taking on new forms; hence the sensible 
world is perpetually changing, and as it does so new 
forms are realising their potentialities or purposes”. 
But there is equally too much sheer repetition, and 
too much-of ‘fas X states”, or (oftener) “‘stresses’’, 
or (most of all) “aptly puts it". These quirks are 
the more irritating since the author can be really 
profound and graceful when he takes the trouble: 
for example, in explaining how and why the educa- 
tional contribution of the Greeks towers above that 
of contemporary teachers in India and China. “The 
Indians (Aryas), initially a jolly and extroverted 
people, early fell under the sway of a sacred literature 
and a tyrannical priesthood. The Chinese escaped 
the sacred and the priestly, but succumbed to the 
. By way of contrast, the Greeks had no 
sacred book, no priestly hierarchy, and no author- 
itarian tradition to keep them from speculating about | 
the nature of man and the world. Their geniuses 
were, therefore, relatively free. . . .” 

That is good writing; and m this book by the 
former -professor of education in the University of 
California, which makes no claim to great originality 
and is based on a massive bibliography of already- 
published studies, there is much like it. 

A. C. F. BEALES 


DEVELOPMENTS IN TECHNICAL 
EDUCATION 


Technical Education 

Its Aims, Organisation and Future Development. 
By Dr. P. F. R. Venables, with five chapters by 
Specialist Authors. Pp. xii+645. (London: G. Bell 
and Sons; Ltd., 1955.) 42s. net. 


HOUGH technical education is but a small 
sector of the whole field of education, it never- 
theless has a lasting significance m meeting the 
economic needs of the country through industry and 
commerce, and in the importance that work and 
education for work must always have in the individual 
lives of innumerable people." In these words, Dr. 
P. F. R. Venables in his preface succinctly states the 
case for a wider understanding, on the part of both 
the public and experts, of this field of education. 
It is surprising that during the past twenty-five . 
years only one other major volume has been pub- 
lished on the work of technical colleges; although 
innumerable reports, journals and conférences have 
dealt with special aspects of technical education. It 
is therefore most timely that this very comprehensive 
and authoritative work should appear in print in the 
same year as Parliament has sanctioned the creation 
of & diploma in technology and a national council to 
control the award of that degree-level qualification. 
The whole volume comprises twenty chapters: 
introduction ; the colleges ; the courses; co-operativé 
partnerships ; liaison with industry ; selection and 
placement; seven specialist chapters on selected 
industries or studies ; higher technological education ; 
finance and administration ; students’ problems; 
staffing; buildings; and prospect. -There are also 
copious statistical appendixes, a subject index and a 
name mdex. Each chapter is very fully annotated 
by references to a bibliography, and there are many 
diagrams and graphs illustrating the text. 
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Any critical AE N of the Suid must 
depend upon the type of reader for whom the work 
is intended. It is doubtful whether anyone outside 
the boundaries of technical education, including the 
youth employment service and industrial training 
officers, would have either the understanding or the 
patience to comb through the mass of information 
and statistics presented to ascertain just how or why 
a technical education should be beneficial to his son 
or daughter. In that respect, the present work differs 
markedly from a similar volume on technical educa- 
tion recently published abroad in that it includes 
no photographic illustrations to stimulate imagin- 
ation or to lighten the heavy going of text and 
tables. : 

For those who are directly concerned with tech- 
nical education, however, this publication is invalu- 
able: as a summary of the present state of technical 
education; as a rame of statistical information ; and 
as & fairly stated point of view on present problems 
and on proposed future development. On this last- 
named pomt, however, it 15 noteworthy that although 
five spocialist co-authors were called in, these and 
the main author are all without exception principals 
of colleges. The outlook of the class-teacher, the 
governor and councillor, the education officer, the 
regional council secretary, the youth employment 
officer, and of the industrial training executive are 
thus perforce excluded, or stated at second hand. At 
first sight, ib may seem regrettable that the idea of 
“partnerships in technical education” so eloquently 
extolled in Chapter 5—‘‘Running through all are 
three essentials, administrative, industrial and 
academuc, and all must be preserved in balance if 
satisfactory harmonious progress is to be made’?— 
could not have been given practical expression in 
the compilation of this most comprehensive work. 
No reader of this book, however, more especially 
Dr. Venables’s colleagues in technical education, will 
fail to be impressed by the immense task of author- 
ship undertaken by him; nor to be grateful that, 
for a very reasonable price, a handbook of present- 
day technical education can be placed upon one’s 
desk for day-to-day reference—for the first time 
since the War. 

'This treatise can therefore be warmly recom- 
mended to teacher, administrator and mdustrial 
training officer alike. It should also, by the synthesis 
it alone provides, do a great deal to place technical 
education in the forefront of progress. 

Huen A. WARREN 


EMULSION POLYMERIZATIÓN 


Emulsion Polymerization 

By Frank A. Bovey, I. M. Kolthoff, A. I. Medalia 
and E. J. Meehan. (High Polymers: a Series of 
Monographs on the Chemustry, Physics and Tech- 
nology of High Polymeric Substances—Vol. 9.) Pp. 
xii+445. (New York: Interscience Publishers, Inc. ; 
London: Interscience Publishers, Ltd., 1955.) 12.60 
dollars, 


INCE emulsion polymerization was first described 

some thirty years ago, it has attracted a great 
deal of attention, and it has been found that emulsion 
polymers may differ very significantly in properties 
from their counterparts made in other ways. Much 
of our present understanding of this process arose 
from the massive effort devoted in the United States 
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during the Second World War to the development of 
a synthetic rubber industry. The authors of the 
book under review were intimately involved in the 
fundamental research programmes associated with 
that effort, and write from a broad background of 
knowledge of the polymer field, 

The specific problems of emulsion polymerization 
cannot even be formulated without an understanding 
of the process of polymerization in simpler systems. 
The authors might well have assumed their ‘readers 
to possess such knowledge, or left them to acquire it 
from other available sources. Instead, they have 
chosen to make the book essentially self-contained. 
Followmg en introductory chapter, the next three 
chapters outline a treatment of free-radical polymer- 
ization which for the most part is not restricted in 
its application to emulsions. Chapter 5 gives an 
account of the properties of soap solutions and their 
abihty to solubilize organic liquids, and thus leads 
up to Chapter 6, which discusses in detail the kinetics 
of emulsion polymerization. Following a general 
chapter on inhibitors, the authors turn to copolymer- 
ization, and show how normal copolymerization may . 
be modified when the reaction is carried out in 
emulsion. A chapter on experimental methods 
includes a brief review of molecular weight pro- 
cedures, while the final two chapters give a rather 
full account of the various systems used for the 
production of the American synthetic rubber 
GR—S. 

This is a most mteresting and very well-written 
book, and will be widely welcomed for its connected 
account of the problems of emulsion polymerization. 
Because of the plan adopted, the title scarcely does 
the book justice: it could fawly be described as a 
general text-bock of polymerization, with special 
reference to the problems of emulsion polymerization. 
The general sections of the book are of the same high 
standard as the more specific, and can be confidently 
recommended as an excellent introduction to the 
subject. The boak is indeed one which might well be 
put into the hands of students were it not for its 
unfortunately high price. G. GEE 


ELECTRICAL SUPPLY SYSTEMS IN 
THE UNITED STATES 


Electrical Transmission and Distribution 

Edited by Bernhardt G. A. Skrotzki. (Electric 
Utility Library. Pp. ix+448. (London: McGraw- 
Hil Publishing Company, Ltd., 1964.) 56s. 6d. 


ANY good books have been written on the 
subjects of the generation and mains trans- 
mission of electrical energy, but the equally im- 
portant one of distribution ıs possibly less well 
covered. In this volume it is pleasing to find the 
subject dealt with fully and in considerable detail. 
Written in an informal style, the book deals exclus- 
ively with practice m the United States, but British 
engineers wil find much to interest them therein on 
this account. The treatment is more descriptive and 
practical than purely theoretical, and 1s written for 
those on the supply side rather than from the point 
of view of the designer of equipment. An introductory 
chapter deals with elementary electrical theory so 
far as is needed for the subsequent treatment, 
The major part of the work is devoted to dis- 
tribution systems, startmg with a chapter on 
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mechanical aspects, including formule and calcula- 
tions for poles and conductors, and concluding with 
some ‘useful information on cables. 
acteristics are next treated, includuig voltage-drop 
calculations and descriptions of system arrangements 
and voltage-regulation methods and apparatus. 
this connexion ıt is interesting to note the wide use 
made in the United States of single-phase three-wire 
supply, & system practically unknown in Britain. 
The use of capacitors for the improvement of the 
power factor is given most of a chapter to itself, 
while another one is devoted to protection, including 

. examples of short-eeuit calculations. Another 
chapter is devoted to load characteristics. Diversity 

-and coineidenee, problems of varying load, and 
plannmg for possible future load-expansion are all 
dealt with adequately. 

Apart from the distribution aspect, there is & short 
section on transmission, in which overhead lines and 
cables are described with some useful figures and 
much practical information.  .Ineluded also are 
accounts, mainly descriptive, of transmission switch- 
gear and. miscellaneous apparatus—rectifiers, fre- 
quency changers, etc.—together with a section on 
street lighting which makes interesting reading on 
account of the wide use of the series system in the 
United States. 

The book can be recommended to those interested 
in the supply industry on the distribution side, and 
for general reading to university engineering and 
advanced technical students. G. H. PLATT 


“CINEMATOGRAPHY IN SCIENTIFIC 
RESEARCH 


Research Films in Biology, Anthropology, Psy- 
chology and Medicine 


By Anthony R. Michaelis. Pp. xvi+490. (New 
York: Academic Press, Inc. ; London: Academic 
Books, Ltd., 1955.) 10 dollars. 


INEMATOGRAPHY has been, and is, used by 
scientists for a number of different purposes. 
First, a film may be used as a method of illustration 
ın teaching ; secondly, it may be used for recording 
and demonstrating methods and techniques used in 
research ; and thirdly, cinematography can be used as 
a research method in its own right. Obviously, such 
a classification cannot be hard and fast, for a fact dis- 
covered by cinematography often finds its way into 
a teaching film; indeed, ıt would be strange if ıt 
did not. But it is primarily with the last of the three 
categories of film just mentioned that Dr. Michaelis 
treats. 
~ In this most comprehensive book are reviewed the 
- origin and development of cmematographic methods 
used in the study of the sciences listed in its title. 
In this wide field it 1s not surprising that the number 
of techniques is large and that the descriptions of 
them are widely scattered, both in journals devoted 
to scientific photography and in the journals of the 
various specialities. Dr. Michaelis, himself a scientific 
cinematographer of distinction, has set out to review 
this field and to provide those who are interested in 
the subject with an authoritative survey. 
The large amount of information which Dr. 
Michaelis has gathered presents its own problems 
when it comes to be marshalled for the mstruction 
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of the reader. The author’s method has been to give 


a general introduction dealing with definitions of 


cinematography and research films, with the carly 
history of research films, and then to deal with those 


points which may be considered as general to all the ' 


sciences under- review. These sciences are then con- 
sidered in“turn, being divided mto biological, human 
and medical science. In each section Dr. Michaelis 
explains how cmematography cai best be used in 
that subject and goes on to describe the relevant 
special methods and concludes with a review of the 
use to which the research film has been put. In some 
instances he makes suggestions as to further research 
by such methods. 

This book, therefore, ıs of value not only as are: 
senting a summary of the methods of cinematography 
in research, but also as a history of research films. 

It is possible to suggest that perhaps these two 
aspects of history and method have not been 
sufficiently separated to enable the reader primarily 
interested in methods to refer to them without 
having to read a rather too large amount of history 
also. To this it might well be replied that the 
development of methods 1s a matter of history and 
also that, in order to judge whether any one method 
is likely to be useful, it is as well to know the kind 
of result that has already been obtained by its use. 
However, the reader who wishes to use this book 
mainly as a source of methods is well catered for 
with an adequate subject index and also an author 
and reference index which includes some 1,490 
entries. 

Dr. Michaelis is to be congratulated on having 
produced a book which 1s a significant contribution 
to the history of cinematography and which also can 
be confidently recommended for the library of any 
laboratory in which studies using cinematographic 
methods are likely to be undertaken. It 1s well pro- 
duced, and the misprints which seem inevitable in 
first editions are few. G. E. H. Foxon 


THE FUTURE OF MANKIND. 


Two Ears of Corn, Two Blades of Grass 

By D. H. Killeffer. Pp. x4-1394-36 plates. (New 
York: D. Van Nostrand Company, Inc. ; London: 
Maemillan and Co., Ltd., 1955.) 30s. net. 


BOUT a hundred and fifty years ago Malthus 
saw, in his own village, that the limit to the 
increase in population was determined by the quantity 
of food available. 
easier if man could adjust his rate of mcrease to the 
amount of food available. But the industrial revolu- 
tion, with improvements in agriculture and transport 
by land and sea, made it so much easier to obtain 
food that during the next hundred years the 
population. of Britam increased fourfold and there 
seemed to be no limit to our food supply. . The 
difficulties of obtaining food during world wars have, 
however, made us think again about this problem of 
population and food supply. 

Sr Charles, Darwin in “The Next Million Years" 
(1953) concluded that “In the very long run of a 
million years the general course of future history 1s, 
most of the time, likely to be what it has been for 
most of past time, a continual pressure of population 
on its means of subsistence—with a margin of the 
population unable to survive". 


He suggested that life would be ' 
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Mr. Killeffer's book contains an account of the 
scientific and technical developments of the chemical 
and associated industries in the United States during 
the past thirty years. He writes with a good- inside 
knowledge of his subject, and every paragraph 
reflects the optimism which is behind the growth of 
industries in his country. He reviews the mdustries 
producing drugs, antibiotics, chemicals from petro- 
leum, synthetic rubber, vitamins, chemicals for the 
protection of crops from insects, weeds and fungi, 
atomic energy and radioactive isotopes, plastics and 
metals. 

Then he considers the problems of the futwre. He 
has no fear that the growth of population in the 
world will ever lead to famme because “American 
Technologies are gomg to other countries for nationals 
there to develop and utilize’. He explains that we 
shall never be short of metals, sources of energy to 
work our factories, or food. First there will be great 
advances in agriculture by improving both the 
intensity and extont of cultivation and fertilization 
of our fields. But eventually we shall produce our 
protein foods in factories by growing yeasts and 
moulds. But we may have to grow our sugars and 
carbohydrates on farm land where we can utilize the 
energy of the sun. He considers that “We already 
know how to live well even when fields and farms 
shrink. Centuries before we will need them for that 
purpose, our industry is already operating processes 
that will free us from the necessity of farming fields 
for food. We can properly put our fears in a deep 
freezer". 

Mr. Killeffer believes that the social and political 
effects wil be that “Universal peace can be easily 
and surely realized by applying technology and 
science through human co-operation and collaboration 
to solve the basic human problems of nutrition, 
health and resources. We already know how to 
produce plenty of food and how to free people from 
the fear of hunger and from the load that sickness, 
disease and misery lay upon them. We can overcome 
these terrors if we apply throughout the world the 
techniques that we already know". 

R. E. SLADE 


NEW METHODS IN ASTRONOMY 


Radio Astronomy 

By Dr. J. L. Pawsey and Dr. R. N. Bracewell. 
(International Monographs on Radio.) Pp. x+361+ 
23 plates. (Oxford: Clarendon Press; London: 
Oxford University Press, 1955.) 55s. net. 


HE invention of methods of producing and 
detecting electromagnetic waves of long wave- 
length which could signal information invisibly over 
long distances with no material medium was a 
remarkable outcome of the classical electrodynamics 
of the nineteenth century. Although radio has since 
then continued to attract the attention of physicists, 
especially for the knowledge it gives of the Earth's 
upper atmosphere and ionosphere, pure research 
interest in radio became dwarfed by comparison with 
that m atomic physics. Much effort, however, was 
devoted by radio physicists and engineers to the per- 
fection of radio communication in its various forms, 
including the associated techniques of radar. 
The astronomer has always held a unique place in 
science. In the interpretation of his observations he 
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incorporates new aspects of fundamental scientific 
knowledge ranging from nuclear physics to cosmology. 
He observes phenomena in conditions impossible 
to attain in the leboratory. His inferences and 
speculations arouse widespread interest since they 
concern man’s place in the universe. That radio 
Should now be making a far-reaching contribution 
to astronomy is an unexpected development of 
recent years. 

The explanation lies in the advance of radio tech- 
nology as well as in astrophysical phenomena at radio 
wave-lengths. With radio receivers of special design 
the temperatures of objects can be measured by the 
radiation emitted to an accuracy of the order of one 
degree. Thus the temperature of the Moon can be 
measured by its radio emission. Radio can also 
measure the temperatures of 1onized atmospheres 
such as the solar corona and interstellar ionized 
hydrogen in the vicmity of hot stars. In addition, 
there are solar and cosmic radio sources of amazingly 
high imtensity, the interpretation of which is a 
challenge to the astronomer and physicist. Another 
discovery of great importance 1s the line emission at 
1,420 Mc./s. (21 cm ) from neutral hydrogen, from 
which there is no visual emission. This spectral line 
enables not only the spatial distribution of hydrogen 
in the galaxy to be studied, but also the velocity by 
the Doppler displacement. A valuable aid in determ- 
ining the structure of the galaxy is thus provided. 
Radar techniques have been extended to the study 
of reflexions from meteor trails and echoes from the 
Moon. In these various ways radio has become the 
new tool of astronomy and has the advantage of 
being able to ‘see’ through terrestrial clouds and 
interstellar dust. ` 

Dr. J. L. Pawsey is the leader of an Australian 
research group, m the Commonwealth Scientific and 
Industrial Research Organization, which durmg the 
past ten years has played a leadmg part in the 
development of this new branch of astronomy. In 
their new book, Dr. Pawsey and Dr. R. N. Bracewell 
have written a valuable survey and guide to the 
fundamentals of the subject. It is an excellent 
introduction for physicists wishing to learn both the 
radio principles and the astronomical background. 
Equally, it explains the radio methods to the 
astronomer, and astronomy to the radio physicist or 
engineer. 

It is plamly not easy to plan a book covering such 
a wide field. The.authors have approached their task 
by describing radio techniques and propagation 
through an ionized gas; then follows a chapter on 
visual solar phenomena and solar physics. It is not 
until p. 144, with the chapter on solar radio waves, 
that the detailed account of the radio astronomical 
observations begins. An initial perusal of the chapters 
on solar and cosmic radio waves may be advisable in 
order to appreciate more thoroughly the significance 
of parts of the previous chapters. 

The whole book is clearly written and well illus- 
trated. The authars have endeavoured to be impartial 
in choosing material from the now vast number of 
papers on radio astronomy. It is, of course, natural 
that any author should be most advantageously 
placed in describing the work of his own laboratory. 
The rate of progress in radio astronomy is so great 
that a book on the subject can never be completely 
up to date when it is published. Although inevitably 
there are omissions of some recent findings, this book 
by Dr. Pawsey and Dr. Bracewell admirably covers 
the basic work and fundamentals. J. S. Hey 


800 ` 
The Boys’ Country Book 
Edited by John Moore. Pp. 352. (London: William 
Collins, Sons'and Co., Ltd., 1955.) 15s. net. 


Letters to a Young Naturalist 
By Maxwell Knight. Pp. 192. (London: Williem 
Collins, Sons and Co., Ltd., 1955.) 10s. 6d. net. 


HOSE who publish books for young people must 

find the task more difficult every day. First, 
‘because more books* are being published than the 
reading publie can buy. Secondly, because the books 
that are published are, on the whole, of good quality 
both in format and in content. It is not surprising, 
therefore, to find a well-known publishing company 
of children’s books dipping into the past for ideas 
for new books which it hopes will be successful. The 
editor of the “Boys’ Country Book” has turned to 
the ‘Boys’ Own Book”, published about 1860, and 
which contained much good advice about how to get 
the best out of riding, sailing, swimming, fishing, 
shooting and other activities beloved by boys ; much 
country lore was intermingled with the advice. In 
his book John Moore has sought help from well. 
known writers lke Spencer, Chapman, Jack Long- 
land, Jacquette Hawkes, Geoffrey Grigson, James 
Fisher, Eric Hosking and a score of others who write 
about country pursuits of diverse kinds. The majority 
have done their task well; a few have padded to 
fill out the pages and fortunately will be read and 
quickly forgotten by boys of good sense. Most of 
the book should arouse spontaneous interest with the 
majority of early teen-agers. 

“Letters to a Young Naturalist” has been developed 
along the same lines as Gilbert White’s “Natural 
History of Selborne". It may appeal more to young 
people than adults who, while recognizing the value 
of the natural lore it contains, would have preferred 
` to have been spared some of the conversational 
exchanges between uncle, nephew and niece. Some 
children, too, might have preferred straightforward 
‘descriptions. 


Careers for Graduates 

A Handbook of Information. Edited for the 
University of London Appointments Board. Pp. 
vii4-196. (London: The Athlone Press (University 
of London), 1955. Distributed by Constable and Co., 
Lid.) 5s. net. ` 


VALUABLE service to graduates, headmasters 

and headmistresses, parents and scholars who 
hope to go to & university has been made available 
by the Appointments Board of the University of 
London. In 1924 the Board issued a handbook 
giving information about the avenues of employ- 
ment open to graduates. This ran to three editions, 
the last being published so long ago as 1934. A 
fourth edition has now been prepared and is virtually 
a new book. So far as possible the employment of 
graduates and students in all faculties except theology 
has been considered, and the needs of both men and 
women have been taken into account. 

The Handbook includes a select bibliography of 
current careers pamphlets,-memoranda and books 
likely to be of interest to graduates, students and 
others; addresses likely to be required by those 
making inquiries and an index for convenience of 
reference. It is & model of succinct and lucid 
presentation, and should be a boon to many who 
have to choose careers for themselves ; it will be even 
more useful to those who have to advise others about 
suitable means of training for careers. The weakness 
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of the book is in its unconscious emphasis on 
‘professionalism’. It has long been known that 
Britain has not found enough enterprising young 
men to take the findings of scientific research and 
apply and develop them in industry. It is not 
enough to encourage graduates to seek careers in 
industry. They are most needed in production 
departments where qualities other than professional 
qualifications will be needed if they are to establish 
themselves and progress. It is difficult to see how, 
in a Handbook of this kind, the real challenge and 
opportunity which shop-floor industry presents could 
be presented. Perhaps that is a problem to which 
industry alone can find the answer, 
T. H. HAWKINS 


The Numbers of Man and Animals : 
Edited by J. B. Cragg and N. W. Pirie. Pp. viii+ 
162. (Edinburgh and London: Oliver and Boyd, 
Ltd., 1955. Published for The Institute of Biology.) 
15s. net. 


1 September 1954 the Institute of Biology arrariged 

8 symposium in order to bring together specialists 
in many different subjects connected with the 
numbers of men and animals: Their deliberations 
were recorded and have now been put together in 
book form. The central theme of the conference was 
that, while the growth of human populations is 
strongly influenced by social and cultural factors 
which are much less important in other species, 
Homo sapiens is still an animal and many aspects of 
his relationship with his environment, with other 
species, and with other members of hus own species, 
are open to biological analysis. The analysis extends 
into most aspects of biology and sheds light not only 
on the reproductive habits of rnan but also on those 
of his domestic animals, parasites and pests. It 
became clear from the symposium that & great deal 
of money will have to be spent, and the number of 
people engaged on biological investigations increased, 
if essential information on population control or 
stabilization is-to be obtained. - 

The book contains a record of all the papers 
presented by speakers as well as an idealized version 
of the diseussion. It has been ably edited on behalf 
of the Institute of Biology, and the Institute has 
increased its prestige by arranging such a desirable 
and useful symposium. z 


A Manual of Paper Chromatography and Paper 
Electrophoresis ; 

By Richard J. Block, Emmett L. Durrum and Gunter ~ 

Zweig, with the co-operation of Raymond LeStrange, 

Winston H. Wingerd and Kathryn W, Weiss. Pp. 

viti+484. (New York: Academic Press, Ine. ; 

London: Academic Books, Ltd., 1955.) 8 dollars. 


HIS book is written in two sections: the first, 
by R. J. Block and G. Zweig, is on paper 
chromatography ; and the second, by E. L. Durrum, 
is on paper electrophoresis. ‘The first section is a 
revised version of the well-known monograph, by 
Block, LeStrange and Zweig, published in 1952, and 
maintains the high standard of that work. All 
practical aspects of paper chromatography are 
treated with remarkable thoroughness and presented 
clearly with many helpful recommendations. This 
section is a complete practical guide for all who 
employ paper chromatography. . 
There is ample justification for a monograph on 
paper electrophoresis, since it is now well established, 
but it is questionable whether the best course was to 
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have included ib in one volume with axi foniy 
nique which occupies four-fifths of the space. Because 
of this restriction, the author has been unable to give 
the subject the thorough treatment that is such & 
notable feature of the first section. For example, 
little is mentioned about pathological sera, although 
the widest application of paper electrophoresis is in 
the clinical field, and, because of presentation, the 
beginner may have difficulty in finding guidance. 
However, Durrum has dealt adequately with the 
theoretical side and has been able, from his experience 
as & pioneer in this technique, to provide valuable 
information concerning many practical details. The 
whole volume is attractively produced and includes 
a very full bibliography. R. CoNsDEN 


The Archeology of Sussex 

By E. Cecil Curwen. Second edition, revised. Pp. 
xx--330--32 plates. (London: Methuen and Co., 
Ltd., 1954.) 25s. net. 


R. E. CECIL CURWEN is a well-known pre- 

-historian, and he therefore writes from first-hand 
~ knowledge. The second edition of his work on the 
archeology of Sussex has been entirely brought up 
to date and gives an excellent general picture of the 
remote past in that county. The book is not intendéd 
for the specialist, but rather for the instructed 
amateur interested in archwology who is studying 
the ancient story of one of the more interesting parts 
of Britain. Dr. Curwen first sets the stage and then 
proceeds to deal with Sussex during the Stone Ages, 
the Bronze and Iron Ages and the Roman period. 
All accounts of Saxon times in the county have been 
omitted. 

The only criticism that can be made is of the 
deliberate omission of any kind of gazetteer of sites. 
Here I cannot agree with Dr. Curwen that such 
things are only useful to specialists. Anyone visiting 
the county and wishing to explore the countryside 
would have welcomed such a list of sites with their 
ages and references to any relevant literature con- 
cerning them. For the specialist, of course, such & 
gazetteer would have been invaluable. One rather 
fears that the publishers probably felt they could not 
face the extra expense involved. All the same, this 
second, revised edition is an excellent work and 
should be on the shelves of everyone interested in 
the remote past of that part of England. The illus- 
trations are well chosen, both the line-blocks and 
the half-tones; and there are a welcome number of 
the latter. Mites BURKITT 


Transistors 
Theory and Applications. By Abraham Coblenz and 
Harry L. Owens. Pp. xv+313. (London: McGraw- 
Hill Publishing Company, Ltd., 1955.) 42s. 6d. 
il Eco years ago the authors gave lectures on 
the transistor at laboratories of the United 
States Signal Corps, shortly afterwards converting 
them into eleven articles for the journal Electronics, 
and now into a book. They have thereby attempted 
the formidable task of describing semiconductor 
physics, the metallurgy of germanium and silicon, 
techniques for manufacturing transistors and the 
equivalent circuits and applications of transistors, in. 
language suited, as they. say, to the practical 
technician. 

The background physics given in early chapters 
is, however, disjointed and not always helpful or 
accurate. The uncertainty principle, for example, 
might well have been omitted. Davisson and Germer 
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did not, in tonio nur de Broglie, pass - eloco 
through a nickel slab io obtain clear, circular 
diffraction patterns on a photographic plate. Mobility, 
lifetime of minority: carriers and the Hall effect sre 
surprisingly left until much later in the book. The 
chapters describing ithe electronics, elementary cir- 
cuits, small-signal ‘applications and cascading of 
_ transistors—the centre third of the book—are, on 
“the other hand, very satisfactory and should be of . 
wide use. A chapter on large-signal applications is 
too confined to early work. 

Manufacture is interestingly described, but diffusion 
is said to be the mechanism responsible for the -p-n 
junction formed by that extensively used process of 
alloying indium to n-type germanium. The fact is 
that. during the furnace operation, the indium 
dissolves some germanium, much of which, con- 
taminated with mdium, is precipitated during cooling 
on to the undisturbed germanium, at first continuing 
the monocrystalline structure; diffusion is un- 
important. Very little information is given on the - 
design of transistors. The presentation maintains the 
high standards of the publishers. J. R. T. 


An. Introduction to the Theory of Numbers 
By G. H. Hardy and E. M. Wright. Third 


edition. Pp. xvi + 419. (Oxford: Clarendon 
Press; London: Oxford University Press, 1954.) 
42s. net. 


il pers text, widely recognized as probably the best 
general introduction to number theory, now 
appears in a third edition; G. H. Hardy died shortly 
after the publication of the second edition of 1945, 
and the revisions have been made by Prof. E. M. 
Wright, utilizing recent work. For example, the 
1945 statement that there is no easy proof of the 
irrationality of x has been replaced by & concise and 
elegant proof due to Niven. But the major change ' 
is the insertion of an ‘elementary’ proof of the Prime 
Number Theorem, that the number of primes less 
than zx is asymptotically equivalent to x/{log x). This 
proof, obtained by Selberg and Erdós and here given _ 
with improvements due to Wright, is by no means 
easy, but is technically elementary since it makes no 
use of complex function theory, and its discovery 
was the mathematical sensation of 1949. 


Organic Syntheses 

An Annual Publication of Satisfactory Methods for 
the Preparation of Organic Chemicals. Edited by 
William S. Johnson. Vol. 34, 1954. Pp. vi--121. 
(New York: Jóhn Wiley and Sons, Inc.; London: . 
Chapman and Hall, Ltd., 1954.) 28s. net. 


MONG the thirty-four preparative methods 
described in this volume are two for cyclo- 
heptanone, each. starting from cyclohexanone: the 
first method, using nitromethane and Raney nickel, 
gives a yield of 40-42 per cent; the second, in which 
p-tolylsulphonylmethylnitrosamide is used as & source 
of diazomethane, gives 33-36 per cont. The great 
variety of organic compounds contained in this latest 
issue may be indicated by mentioning azelanitrile, 
cetylmalonie ester, dimethylfurazan, diphenylacotyl- i 
ene, hemimelliters, 3-methylthiophen, o-phthaldehyde 
and tetralin hydroperoxide. The editors invite chem- 
ists to submit accurate details for the preparation of 
other compounds which might find & place in future 
issues, either by- reason of their general interest or 
because they illustrate useful synthetic methods. 
| Jouw Rean 
| 
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REVERSIBLE, HOST-INDUCED, CHANGES IN A STRAIN OF 
TOBACCO MOSAIC VIRUS 


By F. C. BAWDEN, F.R.S. 


Rothamsted Experimental Station, Harpenden, Hertfordshire 


HE concept of variability is, perhaps, even less 

novel with tobacco mosaic virus, of which scores 
of strains have been reported, than with -most 
pathogens, and describing yot another strain seems 
to need justifying. My justification is, not only that 
it changes more extensively than any strain pre- 
viously described and that the large changes are 
reversible, but also that propagation in different 
host plants or environments so alters it that its 
properties depend less on those of the virus present 
in an inoculum than on the identity of the plants 
inoculated and the condition in which they grow. 

Many of the reported strains were derived from 
Johnson's! tobacco virus 1, which is reasonably taken 
as the standard form of tobacco mosaic virus. These, 
like most others found infecting solanaceous plants, 
have very similar physico-chemical properties and 
are’ closely related serologically. Small antigenic 
differences have been detected between some, but 
most have been differentiated from the standard 
only because they cause a characteristic éffect in 
*. some host plant. 

A few strains differ from standard tobacco mosaic 
virus in many more characters than pathogenicity. 
Those most studied came from cucumber (Cucumis 
sativus L.)*, plantain (Plantago lanceolata L.) and 
- tobacco (Nicotiana tabacum L.)*. Like the standard, 
they contain 6 per cent ribonucleic acid and occur 
` in rigid rod-shaped particles of various lengths but 
uniform widths, 14:6 my. for cucumber viruses 3 and 
4 and 15-2 for the others’. They are precipitated by 
antiserum prepared against the standard tobacco 
mosaic virus, but the serological relationship is 
remote and most of the antigens contamed by each 
one are specific to it?. They contain different quan- 
tities of some amino-acids, and a given amino-acid 
may occur in one but not in another’. They have 
different isoelectric points, electrophoretic mobilities 
and sensitivities to -inactivation by ultra-violet 
radiation‘. 

Some of these diverse types have been observed 
~ over years and in a range of plants without losing 
their distinctive properties. Like the standard 
tobacco mosaic virus, they give rise to variants with 
different pathogenicities, but otherwise they stay 
constant. It has been reasonable to assume that, if 
all have derived from a common ancestor, their 
current states were reached as the result of many 
small changes accumulated while they evolved 


separately, perhaps in different plant species, over a. 


. very long time. This may be true, but the behaviour 
of the virus I have been using shows that a pro- 
tracted period of evolution is not always necessary 
to change a strain from one resembling the standard 
form into one with many distinctive properties. 

' This virus was discovered causing a mosaic disease 
of cowpea (Vigna sinensis Endl.) in Nigeria’ and 
provided the first record of a strain of tobacco 
mosaic virus that infects leguminous plants sys- 
temically, although many cause necrotic local lesions 
in some varieties of French bean (Phaseolus vulgaris 


L.). When White Burley tobacco seedlings in a 
glasshouse are inoculated with the virus from cow- 
pea, after first producing necrotic local lesions, they 
become systemically infected and show symptoms 
very like ordinary tobacco mosaic. The virus in the 
systemically infected leaves is closely related sero- 
logically to the standard tobacco mosaic virus and 
resembles it in all properties for which I have tested. 
The only way in which the two are distinguished 
readily is by inoculation to some leguminous plants, 
of which I have mostly used the Prince variety of 
French bean, when the cowpea virus produces a 
severe systemic disease and the other has no effect. 
Varieties of French bean, such as Pinto, which give 
necrotic local lesions with the standard strain, also 
give only local lesions with the cowpea virus from 
tobacco. 

The virus obtained from diseased Prince beans 18 
only remotely related serologically either to tobacco 
mosaic virus or to the cowpea virus obtained from 
mottled tobacco leaves. Specific precipitates are 
obtained only when the heterologous antiserum is 
used much more concentrated than is needed to 
precipitate its homologous antigen, and the cowpea 
virus from tobacco probably has fewer than 10 per 
cent of its antigens in common with the virus from 
beans. The cowpea virus obtained from the two 
hosts also has different electrophoretic mobilities, 
—4:7 x 10-5 from bean and —9:4 x 10-5 cm.2/sec./ 
volt from tobacco; the virus obtained from bean is 
also inactivated with much less exposure to ultra- 
violet radiation. I have not studied their amino-acid 
compositions, but, by analogy with other strains that 
have been examined, it can be assumed the two will 
differ considerably. 

Pinto beans inoculated from infected Prince bean 
show no local lesions, but develop a systemic disease 
like that in Prince. Tobacco seedlings inoculated 
from systemically infected Pinto beans give local 
lesions and a systemic mosaic, but virus from the 
mottled tobacco leaves produces only necrotic local 
lesions when returned to Pinto. 

Except for the few that affect cucumber, all strains 
of tobacco mosaic virus produce necrotic local lesions 
in Nicotiana glutinosa L. when growing at usual 
glasshouse temperatures. The size and character of 
these lesions vary a little with the age of the plants, 
and some strains produce rather larger and better 
defined lesions than others?. Cowpea virus obtained 
from mottled tobacco leaves produces lesions like 
those produced -by standard tobacco mosaic virus ; 
'at 20° C. they become visible in 40-48 hr., and they 
reach a diameter of 3-4 mm. and are clearly defined 
with a pale centre surrounded by a broad ring of 


. black necrotic cells. The cowpea virus obtained from 


bean produces lesions that differ more from the 
standard type than do those produced by any other 
strain of tobacco mosaic virus I have studied; the 
lesions are not visible until four days, few reach a 
diameter of 1 mm. and many are wholly white, 
though some have incomplete rings of black. The 
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differences are ample to identify small amounts of 
the tobacco form of the-virus in the presence of much 
more of the bean form, and the production of the 
tobacco form in plants inoculated with sap from 
beans can be readily détected by inoculations to N. 
glutinosa. 

When tobacco leaves are inoculated, washed 
thoroughly, and samples taken at intervals to be 
macerated and inoculated to N. glutinosa, the course 
of virus multiplication can be followed. With sap 
from tobacco as the inoculum, less virus is reéóovered 
24 hr. after inoculation than an hour afterwards, but 
newly produced virus is usually detectable 48 hr. 
afterwards, and at 72 hr. this has already much 
increased and it continues to do so rapidly. With 
sap from bean as the inoculum, less virus is usually 
recoverable 48 hr. after inoculation than an hour 
afterwards ; lesions begin to form after about 72 hr., 
and newly produced virus. then becomes detect- 
able. This is the bean form, for it produces only 
small, slowly developing lesions in N. glutinosa. It 
does not occur much more abundantly in later 
extracts, but at five days extracts from some plants 
start to produce large, quickly developing lesions, 
and from then on the amount of such virus in suc- 
cessive extracts increases rapidly with time. ' The 
‘plants of which the inoculated leaves give extracts 
that contain the tobacco form of the virus are those 
that later show systemic symptoms. This almost 
always happens in young seedlings, but becomes less 
common as the age of plants increases and is rare in 
those with leaves longer than 15 cm. Young tomato 
(Lycopersicon esculentum Mill.) and Datura tatula L. 
plants are also more likely than old ones to yield the 
tobacco form of the virus when inoculated from 
infected beans. Plants that are not members of the 
Solanaceae can also produce a changed form of the 
virus. Both forms multiply locally in leaves of sugar 
beet (Beta vulgaris L.), inoculum from beans pro- 
ducing lesions and from tobacco not; leaves inocu- 
lated from beans first yield only the bean form, but 
after a week yield both. 

The tobacco form seems not to be produced in 
N. glutinosa inoculated from beans, and when trans- 
ferred from one N. glutinosa to another the virus has 
continued to produce only small, slowly developing 
lesions. From ‘inoculated plants kept in usual glass- 
house conditions with a mean temperature of 20° C., 
very little virus is recovered. N. glutinosa inoculated 
from beans and kept at 37° C. produce much more 
virus although their leaves show no lesions, but 
again it all seems to be of the bean form. The loss 
of pathogenicity towards N. glutinosa at 37° O. pro- 
vides another contrast with the behaviour of the 
cowpea virus obtamed' from tobacco, for this, like 
standard tobacco mosaic virus, produces large 
chlorotic lesions. 

The cowpea virus from beans also behaves differ- 
ently in tobacco plants kept at the two temperatures. 
Inoculated leaves of plants kept at 37° C. show no 
lesions even after many days, although they then 
contain much more virus than do leaves at 20° C. 
when lesions develop. All the virus produced at 
37° C. seems to be of the bean type and no large 
lesions are produced by inoculations to N. glutinosa. 
After a week at 37° C., plants moved to usual glass- 
house conditions soon show large necrotic rings. 
Many show only this symptom, and from these the 
bean form only of the virus has been obtained ; but 


the young leaves of some later become mottled and 


they then contain the tobacco form. 
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I have done little to study the course of infection 
when bean leaves, are inoculated from infected 
tobacco plants, for the work is complicated by the 
eombination of & small virus content in such in- 
oeulated leaves with substances that inhibit infection 
in N. glutinosa. However, it has been possible to 
show that inoculated bean leaves at first yield only 
virus that produces large lesions in XN. glutinosa, 
but that, after six to eight days, they also yield 
virus that produces the small, slowly developing 
lesions. 

Changes in the properties of a virus culture when 
passed through different hosts could be explained 
simply by postulating that the culture contains two 
different strains that multiply differentially in the 
different hosts. My many attempts to gain evidence 
of such & mixture failed, and several facts conflict 
with this simple explanation. For example, inoculum 
from "Prince beans, which will produce the tobacco 
form of the virus when inoculated to many species, 
produces no large lesions m N. glutinosa, and this 
inoculum can fail to produce the tobacco form when 
inoculated to tobacco plants in a physiological state 
that permits this form to infect and multiply 
when it is added to the inoculum. Also, if two 
strains are concerned, they must always go together 
through single local lesions in N. glutinosa. l have 
used extracts from single lesions, produced with 
diluted inocula, to infect other N. glutinosa, and then. 
repeated the process serially. Ten cultures estab- 


lished in this way by four transfers through local .', 


lesions, six originally produced by virus from tobacco ~' 
and four from bean, all resembled the bulk inoculum 
in their ability to infect both bean and tobacco 
plants and to show the characteristically different 
properties when propagated in the two species. oS 
The failure of Pinto beans to become systemically 
infected when inoculated with extracts from mottled 
tobacco leaves also tells against the idea that the 
extracts contain the bean form of the virus. Further, 
Prince beans inoeulated from tobacco take several 
days longer to show systemic symptoms than do 
similar plants inoculated from other beans. Similarly, 
tobacco seedlings show systemic symptoms sooner 
when inoculated with tobacco sap diluted almost to 
the infection end-point than when they are inoculated 
with undiluted sap from infected Prince beans. It 


seems, then, that inocula from mottled bean or ^ 


tobacco leaves contain only one form of infective 
virus, and that the second form occurs only after the 


first has infected and multiplied in inoculated leaves: __ 


of the alternative host. 

After a prolonged period in either bean or tobacco, 
during which ıt has passed through many plants, 
the virus will still return to the other host, with its 
behaviour there apparently unchanged. Thus there 
seems to be a continuity of mherited characters, 
suggesting a genetic framework that remains stable 
through considerable changes in the gross properties | 
of the whole virus particles. This could be conferred 
by the genetic determinants combining in new ways 
when new particles are synthesized; or the con- 
tinuity may be anly apparent, simulating stability 
by precisely reversible mutations. Before the second 
form occurs, some millions of particles are synthesized 
in inoculated leaves of the alternative host, so oppor- 
tunity for such rearrangements or changes exists. 
Equally, though, the genetic material may remain 
unaltered, and the different forms the virus adopts 
in different hosts may be equivalents of phenotypic 
variations, perhaps providing extreme.examples of 
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the wide range of different proteins that can combine 
with the same nucleic acid. t 

There is much evidence that the multiplication of 
the standard tobacco mosaic virus is not the precise 
replication of the infecting particle to give a uniform 
end-product. In addition to infective variants, dis- 
tinguishable by their distinctive pathogenicities and 
usually, though with little justification, called 
mutations, extracts from infected plants contain a 
range of specific proteins that resemble the virus in 
some respects but are not infective*9-!. Plants sys- 
temically infected with the cowpea virus also yield 
more than one product, and beans appear to contain 
an unusually large proportion of non-inective pro- 
tein. Whereas sap from infected beans contains 
about a tenth of the total specific protein in sap 
from tobacco, the tobacco sap is more than a hundred 
times as infective when tested on N. glutinosa. 

Electrophoretic tests on purified preparations of 
the bean form, at 2 mgm./ml., show two components, 
a major one with a mobility of —4-7 x 10-5 and a 
minor one with a mobility of —9:4 x 10-5 em.2/sec./ 
volt, the same as that for the single component 
detectable in preparations of the tobacco form at 
2 mgm./ml. The minor component is about 10 per 
cent of the total protein; if it were the tobacco 
form of the virus, it should be detected by inoculation 
to N. glutinosa, for artificial mixtures containing 
99 per cent of virus from bean and 1 per cent from 
tobacco produce the characteristic, large, rapidly 
developing lesions; but the preparations give only 
the small, slowly developing lesions. When examined 
at 20 mgm./ml., purified preparations of the cowpea 
virus from tobacco also show a small peak, which 
moves with the same speed as the main peak in 
preparations of the bean form. No such component 
has been noted in purified preparations of the 
standard tobacco mosaic virus, but non-infective 
proteins with this mobility have been obtained from 
sap after the infective protein was removed by high- 
speed centrifugation’. As components with the 
same mobility accompany two strains, only one of 
which infects beans, there is no need to regard that 
from tobacco plants infected with the cowpea virus 
as the bean form of this virus. Rather it is evidence 
that infection with different strains can lead to the 
synthesis of materials with common properties. 
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There are other minor components, both in extracts 
from plants infected with the standard tobacco 
mosaie or the cowpea virus, with different mobilities, 
and these provide still further evidence of the range 
of anomalous proteins that occurs in cells when their 
metabolism is deranged by infection. It seems that, 
of the proteins that are synthesized, some may be 
able to combine with nucleic acid to give stable 
particles that are also infective, and others not. In 
the diverse metabolisms of such plants as bean and 
tobacco, or in tobacco at 20° and 37° C., the nucleic 
acid will be given opportunities to combine with 
different proteins. In an environment where the 
initial infecting particles are of a type that is as 
stable and as infective as any other that is syn- 
thesized, reasonable continuity of properties can be 
expected ; but where they are not, they will soon be 
superseded by any more stable form that is also 
better fitted to spread from one cell to another. 

The cowpea virus is not unique in its ability to 
adopt very different guises when multiplying in 
various kinds of hosts. Suspecting that some other 
of the reported diseases of leguminous plants might 
also be caused by strains of tobacco mosaic virus, I 
tested southern sann-hemp mosaic virus" from India. 
Itis not identical with the cowpea virus from Nigeria, 
but the two behave similarly. The senn-hemp virus 
can be transferred between Prince bean and tobacco 
plants, and when derived from tobacco it closely 
resembles the standard tobacco mosaic virus, whereas 
when derived from beans it has properties very like 
those of the cowpes virus from bean. 

I thank Mr. R. M. Lister and Dr. S. P. Capoor for 
sending me the cowpea and sann-hemp viruses, and 
Dr. A. Kleczkowski for making the electrophoretic 
measurements. 
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MODELS FOR METALLO-ENZYMES* 


By Dr. R. J. P. WILLIAMS , 
Wadham College and the Inorganic Chemistry Laboratory, University of Oxford 


HE importance of metal ions in biological 

systems has become more clearly recognized in 
recent years. Tentative explanations have been put 
forward of the role of the cations in the reactions of 
enzymes; but many of these explanations lack a 
reasonable basis when they are compared with the 
known interactions of cations with simpler organic 
molecules?. The purpose of the present article 1s to 
direct attention to such shortcommgs and to consider 
different possible functions which cations could 
assume in biological systems. To this end the article 


* Substance of four public lectures on “Metal Complexes as Models 
for Metallo-enzymes” given at University College, London, on 
November 17, 24, December 1 and 8. The lectures will be published 
by the Athlone Press, University of London, in due course, 


consists of a critical survey of the properties of- 
complex ions in solution, with special reference to 
their absorption spectra and stability, followed by a 
brief discussion of some properties of metallo-enzymes. 


Stability of Complex lons“ 


Sufficient data have been obtained in the study of 
complex ions in aqueous solution to warrant the 
general conclusion that no one parameter, such as 
the electronegativity of the cations, can be dominant 
in the formation of all the complexes of any one 
ligand. Even the correlation between a ‘corrected’ 
electronegativity and the stability of a wide variety 
of cations with one ligand should be suspected as 
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Fig. 1.7 Relationship between the logarithm of the stabilit 

constant for a number of complexes of dibenzoyl-methane wit! 

A-subgroup cations and either the electronegativity of the cation 
or its entropy of hydration 


arising rather from the nature of the corrections than 
from any fundamental importance of the correlation?. 
For example, if the IA, ITA and IITA subgroup 
cations of the periodic table are compared in their 
ability to form complexes with an anion such as 
dibenzoyl-methane, then the stability of the com- 
plexes is as good a function of the entropy of hydration 
of the cations as of their electronegativity (Fig. 1). 
The entropy-change of the reaction, & charge 
neutralization, 
Mt++I-=ML 

is very probably the main ‘driving force’ in the 
formation of these A-subgroup cation complexes and 
is derived from the loss of hydration®. The data 
available at present suggest that reactions of these 
cations, involving neutralization of charge, are often 
endothermic®. With these same cations the parallel 
between electronegativity and stability of complexes 
arises coincidentally from the rough relationship 
between electronegativity and entropy of hydration. 
Reasons for this correlation are not difficult to find,. 
for among A-subgroup cations electronegativity o 
ionization potential œ ionic potential (z/r) « entropy 
of hydration. 

On the other hand, the dependence of stability 
upon the ‘electronegativity’ of the ground state of 
the cation in the series 

Zn < Cul > Nil! > Col > Fell > Mni, 
is well established, although the relationship mainly 
applies to the four-coordinated complexes’. There 
are several exceptional complexes which do not con- 
form to the general pattern, but the exceptions only 
appear upon six-coordination. Notable among ex- 
ceptional ligands is orthophenanthroline, which forms 
a particularly stable ferrous complex. The ferrous ion 
does not have the ground-state electronegativity in 
this complex. Now although on an absolute basis the 
ferrous ion does not form a more stable complex with 
phenanthroline than does the cupric ion, the relative 
differences in stability in the presence of a second 
ligand, for example, glycine, are such that ferrous 
can appear as a phenanthroline complex while 
cupric appears as a glycine complex in a mixed 
solution of both ligands. Analysts frequently employ 
a combination of two such reagents. They refer to 
the second one as a masking reagent. Such masking 
reactions are particularly important in biochemistry, 
for they lead to @ selective combination of cations 
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and ligands, not on an absolute basis of stability, but 
on the relative basis of competition of excess ligands 
for all kinds of cations. Inspected in this way, it 
seems at least probable that in a biological system at 
pH 7-2, zine should be found held in complexes with 
sulphide, iron in complexes with imines, and mag- 
nesium found mostly with oxyanions!. 


- Bonding in Transition Metal Complexes 


The bonding in complexes of transition-metal 
cations is now known to be more complicated than 
was at first thought‘. The general suggestion that 
T-bonds as ,well as c-bonds control stability has been 
increasingly supported since it was first introduced 
by Pauling*»*-*. The relevant molecular orbitals for 
both types of bond can now be given, and it can be 
shown theoretically and experimentally that there is 
need to include two sets of such interactions : first, 
those described by Pauling, in which an empty 


orbital of either the ligand or the cation acted as an . 


acceptor of electrons from its coordination partner; 
and second, the further bonds between half-filled d 
orbitals of the cation and the full levels of the ligand 
necessitating the partial use of anti-bonding states 
(Fig. 2). The total stability will be a function of the 
proper mixture of the two interactions. A change of 
emphasis is now required when relating the stability 
-of a complex with ionization potentials or electro- 
negativities, for the latter do not truly reflect the 
energy-levels of a cation in the field of a ligand, that 
is, the electronegativity is a function of the bonding. 
In particular, the original discussion given by Irving ~. 
and Williams of their stability series is seen to be 
incorrect, in that it ascribed all bonding differences 
to acceptor characteristics of the cations, without the 
essential consideration of the ways in which both 
acceptor and donor properties of cations were 


influenced by the ligand. Discussions by Fernelius ~ 


and his co-authors? are similarly in error. A proper 
consideration of the effect of the ligand-field® explains 
why the six-coordinate complexes of nickel are 
equally stable with the cupric complexes, an observa- 
tion not in accord with the earlier theories. The 
Irving-Williams series is an empirical order applicable 
to complexes in which replacement of water takes 
place in four or fewer positions in the coordination 
sphere of the cation’. 


Absorption Spectra of Complex lons 


The absorption bands of chelating ligands such as 
8-hydroxy quinoline are affected by cations to but a 
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slight extent. The shifts appear to be in the order 
Zot < Cull > Nill > Coll > Fell > Mni and 
Zol MgH > Call > Bal. These orders clearly 
reflect the ‘electro-negativity’ of the cations®. In 
their complexes with ligands such as porphyrin and 
phthalocyanine, however, the ‘electronegativity’ of 
all the cations is not that of their ground states, for 
several of them are in states of lower spin-multi- 
plicity ; for example, in nickelous porphyrin and 
eobaltous phthalocyanine. These and other cations 
such as palladous have an enhanced electronegativity 
in porphyrin and similar complexes, and the order of 
the shifts of the ligand absorption bands becomes? : 


(Fell) > Nill > Coll > Cull > Znll > (Fe) > Mni 


Tne ferrous complex has different properties depend- 
ing upon the solvent in which the complex is dis- 
solved. In dioxan the absorption band is at & 
wave-length and of an intensity similar to that of 
the zinc complex; but in pyridine the absorption 
spectrum closely resembles that of a nickel complex. 
It can be said that the electronegativity of the 
ferrous ion is a function of its coordination—in 
pyridine the ferrous complex is diamagnetic, but it 
is paramagnetic in dioxan. 
' . Not all the absorption bands of complex ions are 
to be described as modified ligand ‘bands. In the 
' ferrous, cuprous and cobaltous Complexes of diimines, 
for example, terpyridyl, there are absorption bands 
which can only be attributed to transitions of the 
cation electrons bound in molecular orbitals which 
include the ligands. The influence of substituents in 
' the ligand upon the position of the absorption bands 
in these complexes further suggests that the excita- 
tions involved are partial electron transfers to the 
ligand’. Now while there are many examples of 
. partial charge-transfer bands in which charge is 
increased on the ligand, there are many bands in the 
absorption spectra of the complexes of oxidizing 
cations which can be confidently attributed to partial 
transfer of electrons to the cation. Of particular 
interest are the bands in ferric complexes generally, 
and in particular with phenanthroline and porphyrins’. 
All the absorption bands discussed so far are 
intense. Certain bands of transition metals, d — d 
spectroscopic transitions, are usually weak. It is 
now thought that these d states can become mixed 
with energy states of the ligand, forming the 
molecular orbitals referred to in the above discussion 
of stability, both through r- and c-bondmg (Fig. 2). 
The formation of such molecular orbitals can be used 
to account for features of the band position and band 
intensity in the spectra of complexes^?. In biological 
systems, however, it is not possible to study the weak 
bands because of the dilution of the cation and of 
the presence of other strong bands. 


. Biological Systems 


-. The subject-matter’ under this heading will be 

divided into two parts. In the first, the major 
concern is the way in which cations, which are, in 
general, loosely held by the enzymes, can change the 
rates of reaction of the enzymes with substrates. A 
brief reference to the Lewis acid properties of cations 
is used as an introduction. 

From a comparative examination of & large number 
of model systems, the catalytic effect of a cation in 
acid-base reactions has been shown to parallel the 
stability of the complexes of the cations with the 
activated state of the substrate!ó!!, The formation 
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of & complex with the normal state of the substrate 
can be detrimental to reaction rather than favourable 
to it. In the first transition series, the catalytic 
efficiency of cations follows the Irving—Williams 
order : 


Zn < Cull > Ni > Coll > Fell > Mn 


in all the model systems exammed so far. However, 
in not a single biological system has this order of 
catalytic efficiency been observed!. The differences 
between the models and the biological systems are 
obvious. The models present one (or two) possible 
chelating groups to the cation. The protein/substrate 
system of a biological reaction presents very many 
„different possible chelating centres. In acid-base 
reactions certain types of chelation will be effective 
and others detrimental. It would appear that 
electronegative cations, combining preferentially with 
sulphydryl groups, generally form chelates detri- 
mental to acid-base reactions, and that therefore such 
cations as lead, mercury, copper and nickel are often 
enzyme poisons. The best cations for the catalysis 
of acid-base reactions, which involve substrates which 
can coordinate through oxygen only, are magnesium 
and manganese. If the substrate contains nitrogen- 
coordinating groups, on the other hand, then zinc, 
cobaltous and ferrous are-often equally effective. If 
the cation function is not to bind the substrate but 
is merely to provide a method of bringing a coenzyme 
and a protein together in a correct stereochemical 
alignment, then the competition that must be con- 
sidered is that-between the chelating centres of the 
coenzymes, of the various sites of the protein, and of 
the substrates. Consideration of these possibilities 
reveals the ways in which one cation acts as an 
inhibitor, another as a catalyst’, or even the way in 
which a cation can be an activator of an enzyme at 
low concentration and an inhibitor at high con- 
centration}, 

The second major influence of cations-in biological 
systems is upon oxidation-reduction reactions. For 
example, the reactions of iron porphyrin proteins are 
of the utmost importance in biological systems. They 
carry oxygen and transport electrons. However, 
there is a complete parallel group of copper enzymes 
which perform similar functions, but these proteins 
contain no porphyrin. Again, there is a group of 
cobalt complexes, not found in biological systems as 
yet (apart from vitamin B,,), which can show certain 
of the reactions of the biologically important copper 
and- iron compounds. From this evidence I ten- 
tatively conclude! that the function of the ligand in 
all these complexes is to induce similar properties in 
three dissimilar cations. The absorption spectra of 
the complexes of these cations reveal. that the 
property induced is the willingness of the reduced 
states of the cations, cobaltous, ferrous or cuprous, 
to donate d, electrons into m-orbitals of their 
ligands*. This donation of de electrons accounts 
for the double bonding in oxygen, carbon monoxide, 
nitric oxide and cyanide complexes. The d-electrons 
are also donated to any other unsaturated ligand to 
which the cations are bound, for example, to por- 
phyrin in a ferrous porphyrin complex. When ferrous 
is bound to both porphyrin and carbon monoxide, 
there is a competition between the two ligands for 
the d-electrons. Now the absorption of light by the 
ferrous porphyrin results in enhanced donation of 
electrons to this ligand, as in the models (see above), 
that is, the removal of d-electrons from the cation. 
The removal of d-electrons must weaken bonding to 
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Oxygen transport: i Electron transport : 
ferric mostly , - , ferric complex covalent ; 
ionic; ferrous 1 ferrous complex covalent 
increasingly covalent ! 
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Fig. 8. Proposed relationship between ligand basicity (or electro- 

negativity) and the oxidation-reduction potentials of their iron 

complexes. The basicity, plotted on an arbitrary scale, is used 

1n preference to the electronegativity because of the difficulty of 
assessing the electronegativity of the ligand 


carbon monoxide. The sensitivity of carbonyl ferrous 
porphyrin complexes to light absorption can now be 
understood. Many other features of the absorption 
spectra and properties of the ferrous porphyrin 
proteins can be explained in terms of the spread of 
the d-electrons over the porphyrins". 

The iron and copper proteins also have in common 
oxidase properties. Small differences in coordination 
bring about the large differences in reactivity between 
the oxidases and the oxygen-carrying proteins. For 
example, cytochrome b is not a very different protein 
from hemoglobin—they contain the same ferrous 
porphyrin. There is, however, the major difference 
that the ferrous ion is only diamagnetic in hæmo- 
globin when combined with oxygen, while the ferrous 
ion in cytochrome b is always diamagnetic. Only 
when the ferrous ion is diamagnetic is it a good 
electron donor. In the cytochrome, then, ferrous 
donates electrons to the porphyrin (the only ligand 
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MOVEMENTS IN 


HE Royal Astronomical Society held a Geo- 

physical Discussion on November 25 on the 
subject of irregularities in the ionosphere and their 
horizontal movements. Most of the British workers 
on the subject were present, and the meeting took 
the form of a free discussion on & series of points 
introduced by the chairman. Those taking part were 
J. A. Ratcliffe (in the, chair), W. J. G. Beynon, E. N. 
Bramley, B. H. Briggs, P. C. Clemmow, M. Dagg, 
J. W. Dungey, E. T. Eady, J. S. Greenhow, A. 
Hewish, I. L. Jones, M. Ryle, R. S. Scorer, K. Weekes 
and M. V. Wilkes. The main points in the discussion 
are summarized below, and the initials in brackets 
refer to the speakers. 

Horizontal drifts of irregularities of electron 
density in the ionosphere: are ‘detected at -different 
heights by radio methods as follows: between about 
80 and 100 km. by the drift of meteor trails ; between 
about 90 and 130 km. (# region) by observation of 
the fading on close-spaced receivers ; between about 
200 and 300 km. by similar fading observations, and 
also by the observation of large-scale travelling 
‘ripples’ which. show as ‘kinks’ on P’(f) or P'(t) 
ionospheric records; and above 400 km. by the 
fading, or scintillation, of the radio waves received 
from radio stars. 
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which is & good aeceptor) and 1s readily oxidized. In 
oxyhemoglobin, on the other hand, the major 
electron acceptor is oxygen (oxygen restricts electron 
donation to the porphyrm) and therefore prevents 
the hemoglobin entering oxidative reactions. <A 
detailed study of the absorption spectra and para- 
magnetism of these and other iron complexes? as 
compared with the model systems gives very strong - 
support for these views. In fact, a study of the . 
absorption spectra and the oxidation-reduction 
potentials of the whole series of hem-proteins known 
in biological systems reveals steady gradations in 
properties which can be correlated with the change 
in the function of the proteins. Some of the properties 
are referred to in Fig. 3. Other series of ferrous com- 
plexes show similar changes in the same properties 
(for example, the phenanthrolines and the simple 
porphyrins), but in these cases the series obtained 
are the same as those formed by gradations of basicity 
(or electronegativity) among the ligands of the com- 
plexes. It seems likely that the hzem-proteins are 
also arranged in 2 series of changing ligand basicity 
(or electronegativity) as in Fig. 3. 
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THE IONOSPHERE 


Briggs and Spencer have given a summary of the 
knowledge obtained by these methods!. In the D 
and Z regions there is a mean drift, with a velocity of - 
about 50 m. sec.-!, which changes with the seasons 
and on which is superimposed a drift with a velocity 
of about 30 m. sec.-! that rotates twice in 24 hours.. 
In the lower F region the east-west component of the 
velocity is towards the east by day and towards the 
west by night. 'The north-south component by day 
is towards the pole in summer and towards the 
equator in winter; by night it is small. The ripples 
observed in the F region usually have a quasi- 
wave-length of 100—200 km. and their deformation in. 
the vertical direction is such that, if there were real . 
concave mirrors of this extent, their depth would be > 
5:km. or less. The irregularities responsible for the 
scintillation of radio stars are markedly anisotropic, 
and are probably a few kilometres in extent in their 
smallest dimension. 

The discussion brought out the fact that there is 
a well-established height-variation of the phase of 
the 12-hourly rotating component in the E region. 
This has been observed (J. S. G.) by working with 
meteors, the height of which can be measured, and by 
observing (I. L. J.) the fading of waves on two neigh- 
bouring frequencies, which are reflected from some- 
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what different heights. The results of the two sets 
of observations agree, and indieate that the phase 
advances by about 5? km.-! for heights between about 
85 and 130 km. The meteor observations (J. S. G.) 
also indicate that the phase alters with seasons, and 
both sets of observations show that the magnitude 
of the rotating velocity-component increases with 
height. Although at greater heights movements of 
irregularities in the electron density will not necés- 
sarily follow the movements of the air (P. C. C.), or 
of the surrounding electrons, there is every reason to 
suppose thab meteor trails, at levels near 90 km., 
indicate the movements of the air itself. . Since the 
deductions made from observations of meteor trails 
are consistent with those made on the fading of 
reflected waves, ib is reasonable to suppose that the 
latter, also, indicate air movements. It is then 
interesting to inquire what sort of movement might 
be expected from theoretical considerations. 

The theory of semi-diurnal tides in the atmosphere 
(K. W., M. V. W.) leads us to expect a rotating 
component of the drift velocity of the order of the 
observed one in magnitude, but until now the phase 
has not been as expected. The new observations 
_that the phase varies with height could be explained 
“in terms of a temperature gradient, but it is difficult 
to explain why the phase changes with the seasons. 

Since in the # region the electron movements seem 

to be determined by the air movements, it is inter- 
esting to consider what air movements might be 
produced by other than ‘tidal’ forces. It was 
pointed out (E. T. E. R. S. S.) that horizontal 
. temperature gradients might be great enough to 
produce eddies, and that waves produced by the 
flow of air over obstacles near the ground could 
probably extend upwards into the E region. It was 
also pointed out (R. S. 8.) that the technique of 
. observing noctilucent clouds has been improved 
recently and that observations on a larger scale can 
be expected in the next few years. 

The most interesting piece of new information 
_ (B. H. B.) about the lower F region was that simul- 
” taneous measurements made on large-scale ripples, 
and on the small-scale irregularities which produce 
fading, show that both these irregularities travel with 
the same speed. If this observation is correct, it has 
important implications for the theory, since the 
present tendency is to suppose that the ‘ripples’ 
represent the travel of a distortional wave-motion 
through the electrons, and that the movements of the 
-small-scale irregularities are produced by the joint 
effect of electric and magnetic fields. 

Spencer? has shown that the scintillations of radio 
stars are produced by irregularities of electron density, 
at heights above 400 km., which are elongated and 
are oriented along the ‘direction of the Earth's 
magnetic field. These irregularities produce an 
anisotropic diffraction pattern at the ground, of which 
the direction of elongation changes through the day 
and through the year as the position of the star 
changes. The observations have now been continued 
(I. L. J.) for a complete year, and the expected results 
have been obtained. A more detailed analysis of the 
results has shown that the length of the irregularities 
is about three. or four times their breadth, and not 
about ten or twenty times as was originally supposed. 
Because the irregularities are elongated, any measured 
drift velocity is biased towards a direction perpendi- 
cular to the long axis. In practice, only the com- 
ponent of the true drift in this direction can be 
observed. By making observations (M. D.) on two 
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radio stars almost simultaneously, two velocity 
components can be derived and hence the true 
direction. of drift can be deduced. In this way, it 
has been shown that the true drift is towards the 
south-west; not simply towards the west as 
previously supposed. 

It is difficult to account for the occurrence of these 
elongated irregularities, which are detected only at 
night and at heights greater than 400 km. It was 
once thought (Ryle?) that they were produced by 
interstellar matter attracted to the Sun and inter- 
cepted by the Earth on its dark side. -Recent work 
(A. H.) has shown that the irregularities, as evidenced 
by radio stellar scintillation, do not occur at the same 
time at Washington, D.C., Cambridge and in the 
Gold Coast. Scintillations are twice as common at 
sunspot minimum as at sunspot maximum. Theory. 
suggests that, at these heights, movements of 
electrons would not follow movements of the air, so 
that simple turbulence is not & likely cause for the 
irregularities. If, however, there was turbulence m 
the E layer for any reason, it was suggested (M. D.) 
that the resulting irregular electrostatic field might ' 
be transferred, along the magnetic lines of force, to 
the P' region in such a way as to produce irregularities 
of electron density there. In support of this idea 
it was stated that increased scintilations are some- 
times accompanied by a magnetic disturbance, but 
there is no one-to-one correlation. It was also 
suggested (J. W. D.) that a type of electromagnetic 
disturbance could perhaps travel from the E to the 
F region along a line of magnetic force, in such a way 
as to produce irregular variations in the F layer. 

-Attention was also directed (M. R.) to recent studies 
on the counterglow by workers in the U.S.S.R. They 
have interpreted this as a result of streaming of the 
upper atmosphere away from the Earth on the night 
side. This atmosphere is supposed to be repelled by 
the Sun, much as a comet’s tail is repelled. It would 
tend to stream along the magnetic lines of force, and 
possibly with an irregular density, and might be 
responsible for the scintillations. 

J. A. RATCLIFFE 
1 Briggs, B. H., and Spencer, M., “Rep. Prog. Phys.", 17, 245 (1954). 
* Spencer, M., Proc. Phys. Soc., 68, 493 (1955). 
a Brin Me and Hewish, A., Mon. Not Roy. Astro Soc., 110, 4, 381 


OBITUARIES 
Sir Arthur Trueman, K.B.E., F.R.S. 


. Wuew Sir Arthur Trueman died on January 6 at 
the early age of sixty-one, in his house in London, 
his passing left a gap in many circles created by his 
wide intellectual interests and attainments. By pro- 
fession he was a geologist, and few have attained 
greater eminence or contributed more to the science 
by research, by teaching, or thorough administration. 
His early training at the High Pavement School and 
later at University. College, Nottingham, laid the 
foundations for his subsequent eminence. as a 
paleontologist concerned with various aspects of the 
faunas and of the stratigraphy of Carboniferous and 
Jurassic rocks. These researches were carried out 
during an unusually full and rich academic career, 
which commenced with his appointment as lecturer 
at University College, Cardiff, in 1917, where he came 
under the influence of Franklin Sibly. This was 
followed by appointment to the chair of geology and 
geography at Swansea (1921), and the subsequent 
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tenure of chairs at Bristol (1938) and at Glasgow 
(1937—46). 

Trueman’s researches, though closely related, fall 
into three main categories largely resulting from and 
conditioned by the experience gained from his 
detailed and original morphological, ontogenetic and 
phylogenetic studies òn ammonites. Accounts of the 
evolution of several families of ammonites were 
followed by similar studies on gastropods'and the 
lamellibranch Gryphaea. Characteristically, Trueman 
recognized the implications of his paleontological 
discoveries in terms of their practical application 
towards a fuller understanding of Jurassic chronology 
and of their usefulness in zonal subdivision of these 
rocks in the field. Thus concomitant work described 
the paleontology of the Lias rocks from Lincoln- 
shire and South Nottinghamshire to Somerset and 
Glamorganshire. 

There followed that part of his work concerned 
with appreciation of the fundamental conceptions 
involving genera and species, of populations and of 
variability, and of the impact of such considerations 
upon taxonomy. His contributions to the more 
philosophical aspects of paleontology ranged among 
other topics, from lineage and orthogenesis, to a 
reconsideration of the species concept in paleontology, 
and culminated during his revision of the Coal 
Measures Non-marme Lamellibranchs (1927) m the 
application of biometric techniques to a study of 
variation in fossil communities and to the use of 
statistical investigations in detailed correlation. Work 
by Trueman, and others who have since extended his 
conceptions, has led to radical changes in outlook and 
added considerably towards evaluation of funda- 
menial processes in evolution. _ 

Trueman’s later work dealt with the paleontology 
and with varied aspects of the stratigraphy of the 
British Coal Measures. The purely paleontological 
Studies of the Coal Measures non-marine lamelli- 
branchs from South: Wales soon enabled him to 
indicate their practical applications in the identifica- 
tion of coal seams, and resulted in & zonal sub- 
division of the South Wales Coal Measures in 1927, 
leading to & suggested correlation of the British coal- 
fields (1933). The detailed application of this zonal 
scheme to every major British coalfield, and the 
utilization of the accruing evidence in exploration 
within coalfields, or during boring for extensions or 
for new fields, by Trueman, independent workers and 
by officers of the Geological Survey bear witness to 
its efficacy. Indeed, this subdivision has formed the 
accepted method of presentation in all important 
papers and memoirs since its inception, and has 
contributed largely to a rationalization of Coal 
Measures stratigraphy, as summarized by Trueman 
in his presidential addresses to the Geological Society 
of London. The publication of a Palmontographical 
Society Memoir on the Coal Measures non-marine 
lamellibranchs in collaboration with Dr. J. Weir 
marks still further an important permanent record 
of widespread researches which constitute a major 
contribution to geological science. 

Acknowledgment of his work by election to the 
Royal Society followed in 1942; the Geological 
Society of London awarded him the Bigsby Medal 
(1939) and the Wollaston Medal (1965). 

Sir Arthur was energetically concerned for the 
welfare of geological science at all levels and published 
a number of books, in general illustrated by himself, 
and which were of interest to the layman, the school 
pupil or the student. However, his interests and 


NATURE 


309 


knowledge were considerably more widespread and 
embraced many aspects of the educational field and 
of its organization and its contacts with science and 
industry. This knowledge made him a welcome 
member of many committees, such as the Elliot 
Commission on educational problems in West Africa, 
the Advisory Council on Scientific Policy, and as 
chairman of the Gealogical Survey Board. i 

Those who were fortunate to come under his 
infiuence either as students or staff regarded him 
with respect and affection, for his kindness, integrity 
and sympathetic understanding made him a friond in 
whom one felt complete confidence. His charm of 
manner ant keen sense of humour, combined with a 
remarkably quick grasp of problems and wise judg- 
ment in their solution, convinced one of his very 
personal interest in every member of his department, 
student and staff alike. No student ever sought 
Trueman’s help or advice in vain. He was always 
ready to discuss work and ideas and contrived to 
make all feel their ideas were interesting and their 
results important. As a leader he was a deep source 
of inspiration and encouragement, and possessed 
that inestimable gift of putting a person at ease. 
.His enthusiasm &nd zeal were combined with a vital 
and ceaseless energy which he imparted to others; 
his lucidity of mind and exposition made him a great 
lecturer and superb teacher, in the lecture theatre, 
and above all in the field. 

This remarkable combination of' wide university 
experience, achievement, leadership, organizing’ 
abuity and high moral ‘integrity led to his appoint- 
ment as deputy chairman of the University Grants 
Committee in 1946, and its chairman in 1948. In 
this office, at a time of critical importance in the 
developments of the British university system, True- 
man contributed much by his knowledge, influence 
and wise counsel. Unfortunately, his period of office 
was limited, for he fell ill late in 1952 and soon 
afterwards resigned. 

During the last years of his life Trueman struggled 
with great and uncomplaining fortitude against 
increasing physical disability, his mind alert and 
active, his sense of humour unimpaired ; and during 
this time, with indomitable spirit he wrote parts of, 
and edited contributions for, his last book, “The 
Coalfields of Great Britain", & project which had 
been in his mind for many years. 

Sir Arthur is survived by Lady Trueman and their 
son, E. R. Trueman. Lady Trueman’s companion-__ 
ship, help, understanding and encouragement con-. 
tributed greatly towards his many achievements, 
and her unselfish devotion durmg the later years 
enabled him to face his disability with great 
courage. Lesum R. MooRE 


Prof. Duncan Leitch 


Tum tragically premature death of Prof. Duncan 
Leitch at the age of fifty-two, & week after that of 
his friend and colleague, Sir Arthur Trueman, came ' 
as a shock even to those, friends who knew of his 
grave illness. i . 

Leitch was a graduate of the University of Glasgow 
and served there as assistant and lecturer in geology 
until, in 1947, he succeeded Prof. T. Neville George 
in the chair of geology at the University College of 
Swansea. 

Leitch’s main scientific work was concerned with 
the paleontology and stratigraphy of the Coal 
Measures. He collaborated with me in zoning the 
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Scottish Coal Measures by the successive assemblages 
of non-marine bivalves that are fossilized in these 
rocks. Afterwards he used the zones in elucidation 
of an obscure section of Coal Measures in Arran, and 
gave accounts of variation in several groups of these 
fossils, notably of Lower Carboniferous and Namurian 
Naiadites which are peculiar to Scotland and are 
doubtless forerunners of the numerous and more 
widely distributed guide fossils-of this genus in the 
Coal Measures. His most notable work on this line, 
however, was the admirably detailed biometric 
description of variation in a community of Anthra- 
conata [Anthracomya] from the Central Coalfield of 
Scotland, prepared with the help of Dr. R. A. Robb, 
which made an important contribution to taxonomic 
method in the study of these highly variable animals, 
and explained various anomalies in their vertical 
distribution within the Coal Measures.- 


At Swansea Leitch had established & research team * 


to continue the study of these principles and their 
application to` field-problems, especially in the 
structurally difficult measures of Pembrokeshire ; 
but his premature death has inevitably deferred the 
fulfilment of this work. 

For several years he was secretary of Section C 
(Geology) of the British Association. 

Leitch was a kmdly, friendly man who loved 
company, an attribute that was reflected in his happy 
relations with students in laboratory and field. He 
leaves a widow and young son. J. WER - 


Sir Richard Redmayne, K.C.B. 


Sm Rrowarp REDMAYNE, who died on December 
27, was born at Low Fell, County Durham, in 1865. 
He was the son of John Marriner Redmayne, of Low 
' Fell—a lover of the fine arts and no mean painter in 
water colours and a devout Christian: attributes 
fully inherited by his son. His grandfather, Giles 
Redmayne, built aud endowed Brathay Church in 
Westmorland and was complimented on its structure 
by the poet Wordsworth. 

Sir Richard served his apprenticeship at the Hetton 
Collieries under William Armstrong, a famous mining 
engineer who had been apprenticed to the celebrated 
John Buddle, the ‘father of the Coal Trade’ and 
mtimate friend of George Stephenson of locomotive 
fame. At one period in his training he rose at 2.30 a.m., 
and walked & mile and a half to the mine, which he 
descended at 3.30 and came out at 10.30. In the 
afternoon he attended the office to write reports and 
do other administrative work. He also studied at 
the Durham College of Science—now King’s College, 
Newcastle upon Tyne. He became an under-manager 
and in 1891 left England to undertake mining 
operations in South Africa. In 1893 he was appointed 


manager of a group of collieries at Seaton Delaval. , 


On that occasion the Rev. C. H. Boutflower—after- 
wards Bishop of Tokyo and later of Southampton— 
wrote as follows : 


“Turn on the buzzer, blow the horns, bang all the 
tubs together ! 

Let every Gall’way neigh response, each driver crack 
the leather ! 

Oh happy day—let Seaton say—and happiest news 
to tell of all 


Dick is become our Manager of Mines at Seaton 


Delaval.” 


In 1902 Sir Richard was appointed professor of 
mining at the University of Birmingham and, writing 
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as one of his first students, I can say that all those 
who studied under him will honour his memory for 
his great kindness &nd the hospitality of his home by 
the then Mrs. Redmayne, who was the ideal hostess. 
Sir Richard retired from the chair at Birmingham to 
become the first H.M. Chief Inspector of Mines at 
the Homo Office, and I was very fortunate in serving 
him as private secretary for two years. His appoint- 
ment caused a little jealousy among a few of the 
then senior inspectors, but the justification of his 
selection was soon evident. Very early he had to 
investigate and report upon some of the largest 
eolhery explosions which have occurred in Britain. 
At that time the late Sir William Garforth had con- 
ducted large-scale experiments at Altofts Colliery, 
where there had been a serious explosion, demon- 
strating the explosive nature of coal dust and the 
possibility of neutralizing its nature by the applica- 
tion of stone dust. Sir Richard decided immediately 
to strengthen the regulations relating to safety and 
drafted a Bill which .became the Coal Mines Act, 
1911. This Act, based on practical and scientific 
knowledge, foresight and common sense, is, at the 
moment, still in operation. This fact indicates the 
soundness of its structure. In my opinion this Act 
was Sir Richard’s magnum opus. Its enforcement 


“resulted in diminishing rapidly the loss of life from 


such disasters. 

Another potential source of danger existed—the 
danger of open sparking and shock from the applica- 
tion of electricity in mines; and a committee of 
experts was appointed to consider the inadequacy of 
the Electrical Special Rules of 1905. The committee 
consisted of Sir Richard as chairman, Mr. C. H. 
Merz and Mr. Robert Nelson, who had been appointed 
the first H.M. Electrical Inspector of Mines. New 
rules were established and Mr. Nelson enforced them 
with tact to the great benefit of the industry. 

After the firedamp explosions at the Jamage Pit 
in North Staffordshire and at Cadeby Colliery in 
Yorkshire (where the Divisional Inspector and eighty- 
seven others were killed), which were caused as the 
result of spontaneous combustion, the Home Seere- 
tary set up a departmental committee with Sir 
Richard as chairman to inquire into the circum- 
stances in which spontaneous combustion of coal 
occurs in mines, its causes and the means of pre- 
venting it, and a Blue Book was issued. A code of’ 
rules was afterwards drawn up on the organization 
for rescue and aid in the case of accidents in mmes. 
Now there are numerous rescue stations and trained 
men in all the coalfields of Britain. 

It ıs perhaps true to say that no man in his pro- 
fession has filled so many posts and performed such 
various duties. Sir Richard was a member of three 
Royal Commissions. He was chairman of the Board 
for Mining Exammations for many years and was 
external examiner in mining for the Universities of 
London, Birmingham, Wales and New Zealand, and 
examiner for the Camborne School of Mines, the 
Board of Education and the City and Guilds of 
London. Sir Richard was held in such high esteem 
by H.M. Civil servants that he was elected for thirty- 
three years in succession as president of the Institu- 
tion of Professional Civil Servants. He was also a 
past-president of the Institutions of Civil Engineers 
and of Mining and Metallurgy. 

This appreciation might appear to be overloaded 
if & complete list of the offices Sir Richard held were 
given. He had been a director in a number of colliery 
and other companies and for many years acted as a 
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consulting mining engineer. He found time, however,' 
to produce text-books on colliery working and 
management and the valuation and rating of coal 
and mining properties. He had à wonderful memory, 
and his book on "Men, Mines and Memories" is a 
most fascinating and instructive work. In 1914 he 
was made K.C.B., and in 1918 he became a chevalier 
of the Legion of Honour; he was also a companion 
of the Order of St. John of Jerusalem. 


NEWS an 


Physics at Bedford College, London : 
Prof. H. T. Flint 


Tux retirement of Prof. H. T. Flint from the 
Hildred Carlisle chair of physics in Bedford College, 
University of London, constitutes a severe loss to 
the scientific personnel of the University, for he was 
& man of exceptionally wide interests. Not only was 
he a most able teacher whose text-book (with B. L. 
Worsnop) on experimentel physics ın the laboratory 
has for decades been a standard work for honours 
students, but also his contributions to quantum 
theory, to relativity and to field theories generally 
have formed a continual stimulus to workers on these 
subjects. In addition, his training in medicine and 
the possession of a medical degree have made him a 
valued referee for numerous bodies requiring advice 

,on medical physics. His colleagues in the University 
of London are immensely indebted to him for the 
many administrative duties which he has generously 
undertaken as chairman of the University of London 
Board of Studies in Physics and chairman of the 
Examining Board. A graduate of the Universities of 
Birmingham and London, much of his life was spent 
as reader in physics at King's College, London, when 
the Wheatstone chair was held successively by Sir 
O. W. Richardson, Sir Edward Appleton and Sir 
Charles Ellis. His appointment to the chair at 
Bedford College in 1944 enabled him to use his long- 
proved abilities, during the difficult post-war decade, 
for the development of both theoretical and experi- 
mental physics at Bedford College to the maximum 
possible capacity. He leaves Bedford College in the 
knowledge that, he will not be saying farewell to his 
innumerable friends, who will continue from time to 
time to seek that advice which has been so freely 
and generously given in the past. - 


Prof. H: O. W. Richardson 


Pror. Frnt is succeeded by Prof. H. O. W. 
Richardson, who has held the chair of physics at 
University College, Exeter, for the past three years. 
A son of Sir O. W. Richardson, he graduated at 
King's College, London, and proceeded to the 
Cavendish Laboratory, Cambridge, where he received 
the Ph.D. degree for his researches on applications 
of the cloud-chamber technique to problems in radio- 
activity. After further research .work at King’s 
College and ‘Bedford College in the University of 
London, he was appointed a lecturer in the Depart- 
ment of Natural Philosophy at Edmburgh under 
Prof. N. Feather. It was there that he carried out his 
important theoretical and experimental studies on 
the B-ray spectrometer. Brought up in the atmo- 
sphere of scientific research, possessed of an original 
and inventive mind and personality, and with wide 
experience of a variety of laboratories, Prof. Richard- 
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Though such a distinguished and highly gifted 
man, his personal friends will perhaps remember him 
chiefly for his senge;of humour and great personal 
charm. He married Edith Rose Richards, daughter. 
of Thomas Pictan Richards, of Swansea, in 1898; 
she died in 1942. There were two sons and two 
daughters of the marriage. One son died as the 
result of a motor-car accident. The three others 
survive him. GRANVILLE POOLE 


son has much to contribute to the development of 
physics teaching and research at Bedford College. 


Editorship of Discovery : Mr. William E. Dick 


Mr. WinLLiaw E. Dick has resigned from the post 
of editor of Discovery after just over twelve years in 
the chair. During that period, scientists and laymen 
alike have watched the considerable improvements 
meade in that journal, for Mr. Dick has become 
established as one of Britain’s leaders in the presenta- 
tion and interpretation of science to the public (see 
also Nature, 172, 1028; 1953). He has now under- 
taken the editorship of the newly established journal 
British Chemical Engineering, the first issue of which 
will be published in May (Drury House, Drury Lane, 
London, W.C.2). 


Dr. Anthony Michaelis 


Dr. ANTHONY MicHaELISs succeeds Mr. Dick as 
editor of Discovery. Dr. Michaelis obtained his degree 
in chemistry at the Imperial College of Science and 
Technology. After several years spent in industrial 
research laboratories, he joined the headquarters 
staff of British Intelligence Objectives Sub-committee 
and during the period 1945-48 he edited the series 
of the Sub-committee’s overall reports. He has since 
specialized in scientific films, and has devoted par- 
ticular attention to the use of cinematography as a 
research tool. -He is closely connected with the 
Scientific Film Association, and has served on the 
executive committee of that organization (see also 
p. 298 of this issue). At the Bristol meeting of the 
British Associatian in 1955 Dr. Michaelis was mainly 
responsible for organizing the successful scientific 
‘film festival’, during which some forty films were 
exhibited. 


Russell H. Chittenden (1856—1943) 


Russet, Henry CHITTENDEN, the ‘father of 
physiological chemistry in the United States’, was 
born at New Haven, Connecticut, one hundred years 
ago on February 18, 1856, of a family that had 
emigrated from Kent in 1639. Almost his entire 
scientific career was spent in the city of his birth. In 
1874, when he wes eighteen, he was placed in charge 
of “the first definitive laboratory of physiological 
chemistry in America, for the instruction of students” 
in the Sheffield Scientific School at Yale University. 
In the following year he obtained the degree of 
B.Sc. with a thesis on glycogen and glycocoll in the 
muscular tissue af Pecten irradians, which was pub- 
lished in the American Journal of Science and Aris. 
It was the German translation in Liebig’s Annalen 
der Chimie that gained him entrance into Willy 
Kühne's laboratary at Heidelberg in 1878. Four 
years later he was appointed professor of physio- 
logical chemistry in Yale University (the first 
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chair of its subjeot in the United States). From 
1898 until 1922 he was director of the Sheffield 
Scientific School. His most important work was 
_concerned with the protein element in human 
nutrition in the days when Carl von Voit’s dietary 
Standards were generally accepted; as a result of 
experiments performed during 1902-3 on himself, 
his colleagues, students and volunteers from the 
United States Army, Chittenden showed that good 
health, physical vigour and nitrogenous equilibrium 
canbe maintained on levels of protein intake con- 
siderably below those specified by Voit. In 1909 he 
served on the Remsen Referee Board to report on 
the toxicity of sodium benzoate in foods, and after 
the First World War, together with Graham Lusk, 
he represented the United States on the Inter-Allied 
Scientific Food Commission in London, Paris and 
Rome. His best-known books are “Physiological 
Economy in Nutrition" (1904) and “The Develop- 
ment of Physiological Chemistry in the United States” 
(1930). Many honours came his way. -In 1896 ho 
was elected president of the American Physiological 
Society, which office he held for a record number of 
nine years, and in 1906 the first president of the 
American Society of Biological Chemists. A scrupu- 
lously neat person, who possessed an unerring 
flair for attracting worth-while pupils, Chittenden 
died at New Haven on December 26, 1943, in his 
eighty-seventh year. 


Lobachevski and Non-Euclidean Geometry 


- Tas year marks the centenary of the death of the 
Russian nmiathematician, N. I. Lobachevski, on 
February 24, 1856. He was born in 1793 at Nijni 
Novgorod, and at the age of eight became a scholar 
at the Gymnasium at Kazan, where he made remark- 
able progress in the study of mathematics and 

- classics. When fourteen years of age he entered the 
University of Kazan and spent the next forty years 
there, first as a student, then as a professor and finally 
as rector. Lobachevski played & major part in the 
development of the University and undertook a great 
deal of teaching and administration. In spite of 
this, he was still able to give time to mathematical 
thought and succeeded in creating a new field of 
mathematics. For more than two thousand years 
the question remained unsolved as to whether 
Euclid’s parallel postulate is an independent axiom 
or can be deduced from other axioms. Lobachevski 
was the first to settle the question by constructing a 
non-Euclidean geometry, based on the hypothesis 
that through a fixed point there is an infinity of 
lines parallel,to (that is, not meeting) a given line. 
This situation ocours on a pseudosphere. 
*Pangeometry", the completed works of his mathe- 


matical life, was published ; it was written in French . 


and Russian and had been dictated because of his 
blindness. 


Inland Waterways in Britain 


Tun Minister of Transport and Civil Aviation 
announced in the House of Commons on February 1 
that he has appointed a Committee of Inquiry into 
Inland Waterways with Mr. Leslie Bowes as chair- 
man. The other members of the Committee are 
Messrs. J. Corbett, G; O. Godber, H. E. Hopthrow, 
W. A. Muddell (chairman of the Land Drainage 
Committee of the River Boards’ Association), F 
Ritchie (National Parks Commission), M. Rowe and 
J. Wilson. The Committee will consider and report 
on the future of the system of inland waterways in 
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‘Britain and propose any measures necessary to 


achieve: (i) the maximum economic use of the 
system ; (ii) the future administration of and financial 
arrangement for inland waterways which cannot be 
maintained economically for transport purposes, 
having regard to requirements of public health and 
safety, and the facilities which these waterways can 
provide for recreation, water supply, land drainage 
and dispersal of effluents ; and (ii) the conversion of 
canal sites to other purposes when this is desirable 
and practicable. The Committee will also consider 


-the present law relating to the closing of waterways 


to navigation, and make recommendations. 


Permanent Exhibition of Scientific Instruments in 
London 


A PERMANENT exhibition of instruments made by 
a selection of the hundred and forty member firms 
of the Scientific Instrument Manufacturers’ Associa- 
tion of Great Britain was opened,on February 9 by 
Sir Norman Kipping, director-general of the Federa- 
tion of British Industries. The exhibition is housed 
at the Association's headquarters at 20 Queen Anne 
Street, London, W.1, and though not mtended to be 
publie, ib is open to all those interested in scientific 
instruments, especially visitors from overseas. Be- 
sides being & centre where visitors can see a repre- 
sentative selection of instruments, the display will 
also serve as a meeting-place for makers and users 
of instruments in Britain. An extensive catalogue 
library is being built up., Since it is impossible to 
give space to all member, firms at thé same time, a 
rota system has been worked out.so that each member 
wil have a chance to exhibit, and.at the same time 
the character of the display will change constantly. 
In opening the exhibition Sir Norman said that the 
output of the British instrument industry is valued 


at £60 million a year, of which £15 million is exported. 


Stressing the importance of instruments in all 
branches of industry, he said that the fact that of the 
fifty thousand workers in the instrument industry in 
Britain, two thousand five hundred are engaged on 
research and development work augurs well for the 
future. 


Shortage of Science and Engineering Graduates in 
British Industry 


` A LETTER sent to Mr. Iain Macleod, Minister of 
Labour, signed by Sir Norman Kipping, director- 
general: of the Federation of British Industries, 
reaffirms the concern of the Grand Council of the 
Federation at the continuing shortage of science and 
engineering graduates. It not only urges that industry 
is: handicapped by the general shortage, but also 
refors to the growing effect of the selective deferment 
from National Service which is granted to such 
graduates who take up government or government- . 
supported jobs related to national defence; ; the 
effect in practice is that these men remain in the 
same sort of job and are lost to industry indefinitely. 
The Federation regards the situation as so serious 
that, while appreciating the difficulties of exempting 
all science and engineering graduates from National 
Service, it urges the Government most strongly to 
grant deferment where requested to all science and 
engineering graduates with first- or second-class 
honours degrees who take up employment.in industry 
generally as well as in government establishments or 
on government-sponsored projects, and to. continue 
deferment so long as they remain in such employ- 
ment. It estimates that the entire annual output of 
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science and engineering graduates in Great Britain is 
1-5 per cent of the number of men eligible for National 
Service, and that for one reason or another some 
50 per cent of the latter are never called up. 


Babel : An International Journal of Translation 


Tue first number of Babel, an international journal 
of translation, has appeared, published by the Inter- 
national Federation of Translators, with the support 
of Unesco, the Director-General of which contributes 
a foreword (1, No. 1; 1955. Pp. 40. From the 
Federation, 16 rue Pierre Charron, Paris; 5s. an 
issue, or 17s. annual subscription). It represents the 
results of the first efforts, after the phase of organ- 
ization, of the Federation, which was founded in 
1953. The most important article in the present 
issue is that of R. W. Sumpelt outlining the general 
policy of the Federation and its affiliated organiza- 
tions with regard to scientific and technical trans- 
lating and indicating some of the problems with 
which it 1s proposed to deal in Babel. These include 
the recording of scientific and technical terminology 
on an international scale; the improvement of 
dictionaries and other lexicographieal aids; and 
research in semantics and linguisties to decide what 
terms would be improved by standardization, and 
whether standardization should further cope with 
entire patterns of expression and of thought. Ques- 
tions on costs of translation will also be considered, 
and, besides authoritatrve studies on these and other 
subjects, reports on current activities and meetings 
of other organizations of interest to the Federation 
are also invited. The present issue outlines the 
translation programme of representative works 
of Unesco and includes an article by Dr. S. D. Limaye 
discussing some basic aspects of scientific translation 
in India and the building up of an Indian scientific 
vocabulary. 


British Rainfall during 1953 


Ümpzn the title “British Rainfall 1953" is pub- 
lished the ninety-third annual volume of the British 
Rainfall Orgamzation and the thirty-fifth as a 
Meteorological Office publication (M.O. 588; pp. 216. 
London: H.M.S.O., 1955; 25s. net). Each volume 
in the series summarizes the rainfall measured during 
& year at more than five thousand stations, many 
kept by voluntary observers, in Great Britain and 
Northern Ireland. The year was on the whole a dry 
one over most of the country, with amounts of less 
than 20 in. and Jess than four-fifths of the average 
over much of England and Wales. Over north-west 
Scotland, it was rather wet with up to six-fifths of 
the average. At Pontefract the total was only 
15:43 in. against an average of 23-3 in. The low 
rainfall over England and Wales was due to the 
winter months at both ends of the year being dry ; 
the summer was rather a wet one. January was 
notably dry with & general average of only 1-4 in. 
over England and Wales and was part of one of the 
driest winters on record. The heaviest fall in one 
day was one of 6:5 in. on November 26 at Cwm Dyli, 
Snowdon. Some very heavy falls of rain occurred in 
the heavy thunderstorms of June 26, on which day 
at Eskdalemuir, Dumfries, 2-09 in. was measured in 
half an hour—the heaviest known fall recorded in 
the country in that period of time—and 3-54 in. in 
fifty-five minutes; on the same day 1-72 in. fell in 
fifteen minutes at Nelson, Lanes. Mr. J. Grindley 
contributes a useful tabulation, county by county, 
of the very heavy rainfalls observed since 1860 in 
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periods up to two hours. They are those of, or 
exceeding, the “Noteworthy” category, which ranges 
from 0-43 in. in less than five minutes to 1-19 in. in 
two hours. These show the heaviest fall in ten minutes 
to have been 1-3 in. at Chagford, Devon, on Septem- 


' ber 23, 1927, in an:hour 3:63 in. at Maidenhead, 


Berks, on July 12, 1901, and in two hours 4-8 in. 
at Churchstoke, Montgomery, on June 26, 1895. 


Psychological Tests for Accident-Proneness and 
Industrial Proficiency 


MEMORANDUM No. 31 of the Medical Research 
Council, entitled ‘Psychological Tests for Accident 
Proneness e and Industrial Proficiency" (pp. 30. 
London: H.M.S.O., 1955; 2s. net), is a reprint of 
the Industrial Health Research Boatd reports (Nos. 
38, 55, 68, 74 and 84) on accidents, and its anpearance 
18 very welcome. The author of the summa y, E. G. 
Chambers, has studied this problem with the late 
Prof. Greenwood, Miss E. M. Newbold and Eric 
Farmer for many years. He notes in the introduction 
that the investigations reported have extended over 
fifteen years and have involved more than four 
thousand subjects and the use of more than thirty 
different tests. The object of the study was to dis- 
cover what relationship existed between the test 
scores of the subjects tested and the recorded 
accidents. .It was hoped that some idea would be 
gained of the measurable psychological qualities 
involved in proneness to sustain accidents, with the 
ultimate practical object of choosing tests to help in 
the selection of workers for dangerous occupations. 
Whenever possible, records of industmal efficiency 
were obtained so that the effect on the proficiency of 
selection for accident-proneness could be demon- 
strated. The reports give details of the tests, together 
with the inter-relations of the tests and their prog- 
nostic value, and the present memorandum is a 
summary of the main conclusions described in the 
five reports beginning in 1924. No new material is 
incorporated, and the data are not treated in any 
new way. Of-course, since the publication of these 
reports, statistical techniques have improved and 
now the experiments would be planned differently ; 
but a fairly extensive knowledge of recent work 
makes one realize that the present-day techniques 
have done little to merease our knowledge. The 
subjects tested included dockyard apprentices, naval 
ratings, London and‘ provincial bus-drivers and 
various groups of trainees. The tests mecluded 
sensori-motor, sstheto-kinetie, mental and intelli- 
gence, physiological, and nervous stability tests. 
Details of the tests and the precautions taken are 
given. The outbreak of war in 1939 terminated 
this’ research. 


Statistical Review of England and Wales 


Tue General Register Office has recently issued 
the “Text Volume" of the “Registrar General's 
Statistical Review of England and Wales for the 
Year 1952” (pp. 256, 8s. net) and the ‘Medical 
Tables, Part 1", for 1954 (pp. 375, 12s. 6d. net). 
(Both published by H.M.S.O., London.) There are 
"few changes in the presentation of the tables: the 
most important is' the inclusion of tuberculosis 


- notifications in the table relating to notifiable 


diseases, data which have hitherto only been given 
in the annual reports of the Chief Medical Officer to 
the Ministry of Health. There have also been minor 
changes in the method of classifying hospitals for 
the chronic sick, which may, affect the comparability 
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of local death-rates. The text for 1952 consists of 
the usual commentary on population movements in 
that year. There were no violent changes to report : 
fertility remained at a stable level, and the con- 
centration of childbearing m the early years of 
marriage continued. The report brings out the 
remarkable increase in the married population; in 
the age-groups 15-19, 20-24 and 25-29 the proportion 
of women who were married exceeded that in 1938 
by 83, 49 and 21 per cent, respectively. An inter- 
esting report on marriages by method of solemniza- 
tion shows that 13-6 per cent of the 1952 religious 
marriages were celebrated according to Roman 
Catholic rites against 9-1 per cent in 1934, the last 
year for which figures were collected. Civil marriages 
as & proportion of all marriages increased from 
28:4 per cent to 30-6 per cent in the same period. 
The mortality section of the text includes & detailed 
analysis of cancer mortality. 


Vitamins : Memorial Essays to Sir Edward Mellanby 


THe January issue of the British Medical Bulletin 
(12, No. 1; from the British Council Medical Depart- 
ment, 65 Davies Street, London, W.1; 15s.) 1s a 
memorial number to Sir Edward Mellanby, the 
late secretary of the Medical Research Council. 
As the article on him and his work by Sir Charles 
Harington, director of the National Institute for 
Medical Research, so élearly shows, his death qe- 
prived British medicine of one of its most influential 
figures. The number consists of a series of essays on 
the vitamins, written by experts, which were origm- 
ally planned by a committee with Sir Edward as 
chairman, and he himself intended to contribute to 
it. Now it appears as a memorial to him—a fitting 
memorial, for i6 was in the field of vitamins that Sir 
Edward did such notable work. It is fitting, too, 
that one article describes the work of the Accessory 
Food Factors Committee and Mellanby’s influence on 
the work of this Committee. It is impossible to 
select, from a list of sixteen articles, all written by 
leading authorities, any that excel the others. The 
whole issue is valuable ; and those interested in any 
way in vitamins will find that the summaries given 
of recent work, and the bibliographies that accom- 
pany each article, are sources of information which 
will add to their understanding of a volume of work 
that is now sq extensive that few, if any, can follow 
all its many aspects and applications. An excellent 
photograph of Sir Edward, taken in Lucknow, 
accompanies the number. 
in 


Recording of Animal Sounds: Conference 


Pennsylvania 


Tae commercial development of tape recorders 
during recent years has fostered a great deal of 
scientific research in the recording of sounds made 
by animals. Unfortunately, the comparison of 
results by different workers 1s very difficult: the 
printed word in & journal is obviously madequate ; 
the physical analysis of sounds into ‘pictures’ has 
little meaning to biologists, and it is not practicable 
to convert the picture back to the original sounds 
for retesting ; and even the exchange of actual tapes 
between workers may be useless if the associated 
machines are of different types. To make a start on 
these problems a conference will be held during 

* April 16-19 in the United States at the Pennsylvania 
State University, at which it is hoped to reach 
agreement on acceptable procedures for recording 
animal sounds and start a repository of tapes. The, 
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first day of the conference will be devoted to"reports 
of research on animal behaviour in which sound- 
recording techniques have been used, given by the 
following: Prof. Donald Griffin (Harvard Univer- 
sity), Dr. R.-G. Busnel (Laboratoire de Physiologie 
Acoustique, France), Prof. F. Méhres (University of 
Tübingen) and Prof. R. J. Pumphrey (University of 
Liverpool). The remaining days will be devoted to 
informal discussions on recording techniques and 
standards. Further information on the conference 
can be obtained from Prof. H. Frings, Department 
of Zoology, University Park, Pennsylvania. 


University of London : Appointments 


Dr. D. R. Cox, visiting research professor in the 
University of North Carolina, has been appointed to 
the University readership m statistics tenable at 
Birkbeck College. 

The title of reader in the University of London, in 
the subjects indicated, has been conferred on the 
following in respect of the posts that they already 
hold: Dr. E. J. Harris (biophysics), University 
College; Dr. Leonard Saunders (pharmaceutical 
chemistry), School of Pharmacy; Dr. John Sutton 
(geology), Imperial College of Science and Technology. 


Royal Astronomical Society : Officers 


Tux following have been elected officers for 1956 
of the Royal Astronomical Society: President, Sir 
Harold Jeffreys, Plumian. professor of astronomy in 
the University of Cambridge; Vce-Presidents, Dr. 
A. Hunter, Dr. J. Jackson, Prof. A. C. B. Lovell, Dr. 
R. A. Lyttleton (Geophysical Secretary) ; Treasurer, 
Prof. L. M. Milne-Thomson ; Secretaries, Prof. C. W. 
Allen, Prof. H. Bondi ; Foreign Secretary, Sir Harold 
Spencer Jones. 


Announcements - 


Dr. CLAUDE E. SHANNON, research mathematician 
at the Bell Telephone Laboratories, Inc., has been 
appointed visiting professor of electrical communi- 
cations at the Massachusetts Institute of Technology. 
He will be associated with the Institute’s Research 
Laboratory of Electronics, and will lecture on 
advanced information theory, based on his recent 
research at the Bell Laboratories. Dr. Shannon’s 
work in mathematical theory has led to the develop- 
ment of maze-solving machines, and more recently 
he has been studying problems in probability, such 
as the design of reliable machines consisting of 
unreliable components. , 


Tue Ergonomics Research Society is arranging a 
symposium on “Human Factors in Road Transport", 
to be held in the University of Bristol during April 
16-19. The first session will be a general one, though 
most of the papers will deal with some aspect of 
visibility, and the second and third sessions will be 
devoted to driver behaviour and physiological aspects, 
respectively. The fee for the symposium is 5s. for 
members of the Society and 35s. for non-members. 
Accommodation can be booked at the Manor Hall, 
one of the University halls of residence. Further 
formation can be obtained from H. Murrell, The 
Miners' Arms, Priddy, Wells, Somerset. 


Erratum. The article on "Structure of Semi- and 
Non-crystalline Materials" in Nature of January 21 
contains a reference to a paper by Dr. E. J. W. 
Whittaker (p. 122, col. 2, line 5 from bottom); in 
this reference, for “chrysolite” read “chrysotile”. 
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REPORT FOR 1954-55 


HE tenth report of the Nuffield Foundation, 
covering the year ended March 31, 1955*, the 
first year of its third quinquennium, has been pub- 
lished, and records that allocations from income 
totalled £681,397 during the year, a figure only 
exceeded when, in 1952-53, the Foundation made its 
second large five-year allocation to the National 
Corporation for the Care of Old People.  Ex- 
penditure for research and experiment within the 
United Kingdom was maintained undimmished at 
_ £445,079, in the year 1954-55 more than a quarter 
of the expenditure on grants was spent on helping 
research workers and students overseas. While 
during 1943-49 this expenditure averaged about 
£53,000 a year, during 1949-54 the average was 
£120,000; the report notes that the Foundation’s 
contribution to date of just over £1 million to travel- 
ling and research grants and other projects in the 
British Commonwealth overseas may be the largest 
private contribution from Britain to the finance of 
organized academic and professional relations within 
the Commonwealth, and it also expresses the Founda- 
tion’s hope that other private resources may be 
available to enter a field where the opportunities are 
so great and so rewarding. . 

Grants within the United Kingdom during the 
same twelve years have included £875,000 for medical 
‘research (including £295,000 for rheumatism) ; 
£586,000 for biological research ; £614,000 for research 
in the physical sciences; £684,000 for projects in 
the social sciences ; £37,000 for architectural studies ; 
and £32,000 for agricultural research. Grants for the 
care of the elderly and research on problems of ageing 
have totalled £970,000 ; for fellowships and scholar- 
ships for residents of the United Kingdom, £292,000 ; 
and for miscellaneous projects, £277,000. 

For the year under review, the projects overseas 
have taken the largest single share (£133,732) of the 
year’s grants, including the creation of a new unit 
at the University College of East Africa, Kampala, 
for research into education in Africa; the building 
of new halls of residence for students at the Imperial 
College of Tropical Agriculture, Trinidad; £20,940 

‘over four years for Prof. L. C. Beadle’s programme 
of research on tropical swamps; research. in Africa 
which necessitates the participation of trained non- 
European research workers; marine biological 
studies in South Africa ; and assistance to the newly 
formed Journal of the Anatomical Society of India. 
The second largest share (£112,541) went to biological 
studies in the United Kingdom, and more than half 
of these grants were renewals or additions to earlier 
ones. Grants to medical research in the United 
Kingdom totalled £106,560, nearly half of this, 
including £22,060 from the Oliver Bird Fund, being 
for research into rheumatism, while fellowships, 
scholarships and similar awards accounted for 
£102,566, nearly two-thirds being for residents over- 
seas in the Commonwealth. ' 

A feature of this report is the evidence that the 
projects which the Foundation has fostered are 
coming to fruition, and this is to be found in the 
tribute paid to the important scientific results which 


* The Nuffield Foundation, Report for the Year ended 31 March, 
1955. Pp. 125. (Tenth Report.) (London : Nuffield Foundation, 1955.) 
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have now come from! two earlier grants through the 
University of Oxford. In August 1955 Dr. Dorothy 
Crowfoot Hodgkin, as & result of the detailed X-ray 
analysis of crystals of complex compounds that are 
of interest in biology and medicine, conduewed by 
her small research team, was able to announce the 
solution of the crystal structure of a degradation 
product of-vitamin B; and with it the structure of 
almost the whole of the chemically unknown part of 
the molecule. The second result is the discovery, 
made by Dr. R. G. Macfarlane and associated 
workers às part of a long-term programme on blood- 
diseases, of a method of extracting highly concen- 
trated anti-hemophilic globulin from ox and pig ` 
blood for the treatment of hemophilia, injection of 
which mto hzmophilie patients undergoing surgery, 
skin-grafting and dental extraction invariably com- 
pletely prevented abnormal bleeding. 

Of the seventsen grants for biological research 
made during the year, about half the total was for 
new grants, more than half of which were for research 
in departments of botany. New grants include 
£16,000 over five years to the University of Liverpool 
for studies on the chemistry and microbiology of the 
polyphenolic types in the soil; £15,000 over three 
years to the University of Oxford for research under 
Dr. Honor Smith into certain immunological reactions 
of the central nervous system; and £6,000 over 
three years to University College, London, for 
electron-microscapical studies of the central nervous 
system. A grant of up to £3,000 over three years 
has been made to the University of Oxford to 
assist Prof. C. D. Darlington’s work on chromosomes 
and £2,500 over three years to the University of. 
Southampton ta enable Prof. W. T. Williams to 
engage two additional research workers for his study 
of etiolation in plants. Additional grants include a 
further £5,005 over the remaining two years of the 
university quinquennium in support of Prof. J. F. 
Danielli’s investigations at King’s College, London, 
into the nature of differentiation and the factors 


. controlling it, particularly the relative importance of 


nucleus and cytoplasm; a further £22,500 for four 
years to the Nuffield Institute for Medical Research, 
Oxford, to support Mr. H. B. Parry’s research on 
pregnancy toxemia of sheep; and a further £1,550 
a year for the two years 1955-57 and £235 for equip- 
ment to the University of St. Andrews for Prof. 
H. G. Callan’s work on comparative endocrinology. 
On the recommendation of the Department of 
Scientific and Industrial Research, the Foundation 
has decided to spend up to £35,000 to finance a pilot 
aeromagnetic survey to ascertain whether the ex- 
tensive use of such surveys in Great Britain would 
be justified on economic and technical grounds. A 
grant of £7,200 over three years has been made 
to Birkbeck College, London, to support Dr. A. D. 
Booth's work on mechanical translation, and the 
Foundation is also providing a sum of up to £7,000 
over three years to the University of Oxford to meet 
the runnmg cost of the. Archxological Research 
Laboratory, after which, it is understood, the- 
University is prepared to take over the whole . 
recurrent cost. A progress report from: the Founda- 
tion’s Division for Architectural Studies records that 
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during 1954 & pilot study on the use of space, services 
and equipment in research laboratories was made in 
two of the major establishments of the Agricultural 
Research Council and that the first appointments 
have been made to the two postgraduate fellowships 
in architecture, tenable within the Division. 

The major part of the year’s grants for medical 
research went for further fundamental research in the 
chronic rheumatic diseases, and the Oliver Bird 
building, which houses the clinical and laboratory 
research of the Rheumatic Unit, Northern General 
Hospital, Edinburgh, was completed and opened 
during the year. New grants for medical research 


included £17,500 (including £1,250 for capital ex- ` 


penditure) to the Frenchay Hospital, Bristol, to 
finance current expenditure over five years on Dr. 
_R. M. Norman’s research into the causes of certain 
types of mental deficiency; and £5,000 to the 
University of Durham for & survey of Tyneside 
industry by the Nuffield Department of Industrial 
Health. A further grant of £5,000 over three years 
was made to University College Hospital Medical 
School, London, for the- continuation and develop- 
ment of Dr. N. Smyth's work on the application of 
electrical techniques in medicine, in particular for the 
study of the womb in childbirth, which has already 
made a contribution to the safety of mother and 
infant; and an additional £4,000 was offered to 
the Oxford Regional Hospital Board to enable the 
project on the relation between physique and be- 
haviour, with special reference to psychiatric dis- 
orders, at the Warneford and Park Hospitals, to 
continue for another year. ~ i 

Most of the allocation for social research and 
experiment was to complete the grant of £100,000 
additional to the permanent endowment of Nuffield 
College, Oxford. New grants include £2,500 a year 
for three years for a bibliographical programme in 
the social sciences, aimed at the production of good 

sbibliographical tools by elaborating & series of con- 
sistent schemes or recipes which will facilitate the 
provision of abstracts or bibliographies in the social 
sciences. It will include & survey in London of the 
adequacy of existing library and research facilities 
for social scientists. Another new grant of £3,300 a 
year for three years was made to the University of 
Oxford in support of Lady Hall’s empirical research 
into the distributive trades; £2,600 a year for five 
years has been given to the Shoreditch Project 
Committee for launching an experiment in preventive 
social work, and a research scholarship of £1,250 a 
year for three years to Dr. V. L. Allen for his proposed 
study at the London School of Economics and 
Political Science of the role of trade unions in Britain 
during the past thirty-five years. A final grant of 
£3,000 has been made to the Institute of Statistics, 
University of Oxford, for completion of the national 
survey of incomes and savings. 

A grant of £8,000 over four years was made to 
St. Bartholomew’s Hospital Medical College, London, 
to support Prof. K. J. Franklin’s research into the 
physiology of ageing, and one of £5,000 over two to 
two-and-a-half years to Lord Beveridge to enable 
him to carry further his history of prices and wages 
in England. A miscellaneous project of some wide 
interest is the inquiry into the best means of assisting 
the learned pericdicals. A sum of £43,750 over five 
years has been allocated for this purpose; in the 
meantime the British Academy and the Royal 
Society have been informed that a sum of £8,000 
& year will be available over the next five years to 
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be spent on the support of primary journals in primary * 
subjects, and that up to a further £750 a year will be- 
&vailable for the payment of any necessary pro- 
fessional advisory fees on such questions as printing 
economy, publication and distribution. The distribu- 
tion of the grant will be entrusted to two special 
committees, one for periodicals in the humanities, 
and one for scientific periodicals. With the taking 
over by the Kent County Couneil of the Mersham 
reception centre for deprived children, established 
with the help of the Caldecott Community, the balance 
of- the Foundation’s grant has been allocated to: 
establish an experimental remedial education centre. 

Of the eighteen new projects in the Commonwealth 
overseas, besides those already noted may be men- 
tioned: £5,200 to the University of Adelaide for ` 
studies, by electrophoresis diffusion, of substances 
and systems of biological interest; £6,800 to the 
Australian National University, Canberra, towards 
the first three years cost of a five-year research pro- 
ject on post-war immigration into Australie; £3,200 
to the University of Sydney in support of a small 
medical and anthropological expedition to the high 
country of New Guinea; £3,700 over three years to 
the Cawthron Institute, Nelson, for research on 
symbiotic association in New Zealand plants, with 
special reference to their nutrition and growth on 
soils poor in certain nutrients; and £3,000 a year 
for three years to the University of Otago for a 
combined investigation there and at Canterbury 
Agricultural College, Lincoln, into endocrine problems 
of lactation. 

During the year twenty-two awards were made to 
residents of the United Kingdorn and forty-three to 
residents of the Commonwealth overseas (including 
the first five Canadian study-grants for short-term 
research in the United Kingdom). Eleven awards 
were made under the scheme of visiting lectureships 
and special grants, open to residents of the whole 
Commonwealth, and fifteen appointments were made 
in 1954 under the Royal Society and Nuffield 
Foundation Commonwealth bursaries scheme. 


SCIENCE AND TECHNOLOGY IN 
WESTERN GERMANY ` 


HE brief review of the scientific recovery of 
Western Germany, compiled by Mr. K. H. 
Lauder, scientific attaché to the British Embassy in 
the Federal Republic and issued by the Department 
of Scientific and Industrial Research*, is of great 
interest both to the scientist and technologist. It 
outlines in the first place, very briefly, the action 
taken by the United Kingdom authorities from 1946 
onwards to assist the rehabilitation of academic 
science in Western Germany—action with which the 
Department of Scientific and Industrial Research has 
been associated from the start, primarily by financing 
the preparation of reports by German scientists; 
nearly thirty such reporte, which are listed in an 
appendix to this review, were later issued in Britam 
as "Sponsored Research (Germany) Reports". To 
this work & generous tribute is paid in a letter from 
Prof. Otto Hahn, president of the Max-Planck- 
Gesellschaft zur Férderung der Wissenchaften, Gét- 
* Department of Scientific and Industrial Research, A Brief Review 


of Science and Technology in Western Germany. Pp. viii+103 
(London: H.M.S.O., 1965.) 4s. net. 
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tingen, and the review itself shows the success which 
has attended this action. i 

Secondly, the review gives a concise but author- 
itative picture of the present organization of science 
and technology in Germany and the way in which, 
following the almost complete collapse of scientific 
and technological activity, this has been rebuilt on 
modern lines. Its successive chapters, dealing with 
physical sciences and technology, electrical engineer- 
ing and electronics, engineering (except electrical), 
chemical sciences and technology, metals, biological 
and medical sciences, agriculture and forestry, and 
productivity in industry, facilitate an accurate 
appreciation of the strength and weakness of Western 
Germany’s position in world technology, outside the 
restricted or prohibited fields of aerodynamics, radar 

‘ and nuclear science; and it shows how serious 

& challenge Western Germany offers to British 

: technology now that the post-war phase is over and 
Western Germany has emerged as a sovereign power. 

. Thirdly, while it is in no way intended as a reference 
book, the review brings together in convenient form 
much useful information on universities, technical 
and scientific institutions in Western Germany, 
research expenditure and the like. - 

Damage to research institutions in Western Ger- 
many at the end of the Second World War is estimated 
to have averaged 61 per cent of the total destruction, 
equipment was non-existent and scientific research 
and technological development were at a standstill. 
From the nucleus of scientists collected at Göttingen 
in 1946 has grown the Max-Planck-Gesellschaft, 
which to-day is probably the most significant non- 
industrial research organization in Western Germany, 
and, except in fields highly significant in defence, the 
recovery of science is now practically complete. On 
an average the rebuilt research establishments and 
the buildings and equipment of the many new research 
institutes appear to be better than corresponding ones 
in Great Britain. . Staffing, however, has been a major 
problem, though the rebuilding of research institutes 
has been accompanied by an intensive programme of 
education in the expanded universities and colleges 
of technology, including generous subsidies for travel 
abroad, to repair the gaps in scientific knowledge 
and man-power. 

Government éxpenditure on scientific research in 
academic and independent research organizations is 
estimated at more than DM. 600 million during the 
past financial year and is still increasing, while 
industry is spending a like sum in its own research 
establishments, estimated at about 5 per cent of 
turnover for the chemical industries and 1 per cent 
for engineering : expenditure by the Farbenfabriken 
Bayer, by the Badische Anilin- und Soda Fabrik and 
by the Farbwerke Hoechst is estimated at about 
DM. 40 million each, and the former is completing a 
fourth new laboratory for research and development 
at Leverkusen at a cost of DM. 15 million. Siemens 
und Halske (now reported to be the third largest 
electrical undertaking in the world) has recently 
completed a new research and development laboratory 
at Munich to accommodate twelve hundred research 
workers. Considerable effort is devoted to funda- 
mental research, and the mounting cost of research 
is encouraging co-operative research. 

The review suggests that the gap between scientific 
research abroad and that in Western Germany is 
narrowing and that in some fields, such as electron 
microscopy, Germany is abreast, if not ahead, of the 
rest of the world. The chemical industry has put & 
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very large amount of money into research during the 
past three or four years, and Western Germany has 
also gone far to organize a healthy growth of its 
chemical engineering industries. A research associa- 
tion has been seb up and long-term plans have been 
made for the provision of research institutes, each 
concentrating on specific fields. The first of these, at 
Aachen, is already operating, and others are planned 
at Darmstadt, Munich and Karlsruhe. Much atten- 
tion is being given to rationalization, and several 
teams have visited the United States to study 
American methods in automation. After allowing 
for the heavy social burdens carried by industry, it 
is estimated that the real cost of labour is 90 per 
cent of that in the United States. Some fundamental 
research has already been carried out in aerodynamics, 
radar and nuclear science, and now that these fields 
are open, extensive programmes of applied research 
have been planned. 

It is probable that, although somewhat elaborate, 
the organization of science and technology in Western 
Germany is now better than ever. The major scientific 
bodies are as follows: the Deutsche Forschungs- 
gemeinschaft, ar German research: council; the 
Stiften-Verband fiir die Deutsche Wissenschaft 
e.V., @ society of influential men, chiefly industrial. ' 
ists, concerned with collecting money from industry 
for the support of science; the Max-Planck-Gesell- 
schaft zur Fórderung der Wissenschaften e.V.. a@ 
re-creation of the Kaiser Wilhelm society; the 
Deutsche Verband Technische-Wissenschaftlicher 
Verein; the Arbeitsgemeinschaft Industrielles 
Forschungsvereinigungen, co-ordinating the activities 
of twenty-three industrial research associations ; the 
Nordsheim Westfälische Arbeitsgemeinschaft für 
Forschung; and the Deutsche Gesellschaft für 
Dokumentation. The work of the Deutsche Forsch- 
ungsgemeinschaft is described at some length. Besides 
its research programme, for which the Federal 
Government’s current grant runs at DM. 10 million 
@ year, it makes an annual grant of DM. 1 million 
to about thirty-five scientific libraries on condition 
that their literature is available to scientists generally 
and also makes grants for the printing of Habilita- 
tionsschiften (probationary treatises embodying the 
results of original research) and Fortsetzungswerke 
(revised or supplementary works), particularly those 
that may have 2 very limited circulation. 

An increasing tendency to contract research is 
noted; two and a half years ago the Battelle 
Memorial Institut fiir Deutschland e.V. was estab- 
lished at Frankfurt am Main, beginning work in 
December 1953, and the establishment of an agency 
for contract research, known as the Vermittlungsstelle 
für Vertragsforschung e.V. is planned.. Although 
Western Germany has no government department 
specifically charged with looking after scientific 
research, most ministries support research in some 
form or other, and grants proposed in the Federal 
Budget for 1955 for scientific research and techno- 
logical establishments totalled more than DM. 164 
million, as against DM. 75:9 million in 1954. In 
1954, moreover, taking into account contributions 
from State governments, from district councils and 
municipalities and from other donors, the total con- 
tribution for mon-industrial scientific research, in- 
cluding scientific teaching, totalled DM. 663-8 million 
compared with DM. 391-6 million in 1950. Inde- 
pendent calculations indicate that the average cost 
of research in Western Germany per head of staff is 
about DM. 9,000, and about four times this figure 
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- per head of qualified staff. Among Government 
research institutions may be mentioned the Physik- 
alisch-Technische Bundesanstalt, which conducts 
research on standards of physical quantities and on 
equipment, for example, where safety is involved, 
and the Bundesanstalt fir Mechanische und Chem- 
ische Materialprüfung. 

There is no exact equivalent in Germany of the 
Royal Society, the body most nearly corresponding 
to it in pre-war days, the Deutsche Akademie der 
Wissenschaft in Berlin, being now under the control 
of the East German Government. There are, how- 
ever, four academies of science in Western Germany : 
and, with the founding of the Johannes Gutenberg 
University at Mainz in 1946 and of the Free University 
of Berlin in 1948, and the conversion, in 1945, by 


addition of a humanistic faculty, of the College of: 


Technology, Berlin-Charlottenburg, into the Tech- 
nische Universitat, Berlin, there are now in the Federal 
Republic of Western Germany and the Western 
Sector of Berlin sixteen universities, eight “Technische 
Hochschulen’ (colleges of technology with university 
status), and eight other colleges with university 
status but more highly specialized. The Technische 
Hochschulen aim to achieve a blending between 
teaching and applied research, and_much of the 
undergraduate research is undertaken in industry 
itself. Many industrial research institutes are 
associated with these Technische Hochschulen, either 
as part of a teaching -department or as separate 
research institutions. 

At the end of the Second World War the German 
patent system had ceased to exist; but after pro- 
tracted discussions a Western German patent office 
was re-established in October 1948, moving later to 
new premises in Munich, and in 1953 the number of 
patent applications was about 7 per cent higher than 
in the whole German Reich in 1938, the trend being 
towards further increase. The emphasis on applied 
research is growing. Even in general terms this is an 
impressive achievement ; and, of all the achievements 
in particular fields that are summarized in the review, 
it is difficult to select examples that illustrate more 
emphatically the extent to which Western Germany 
is prepared to make the scientific research effort upon 
which to-day the economic and political strength of 
any country depend. It might be added, however, 
that Western Germany can again supply the bulk of 
jts own requirements for scientific instruments and 
that these are finding a growing market abroad, that 
the Institute of Radiation and Nuclear Physics at 
the University of Bonn plans to instal a 30-MeV. 
synchro-cyclotron, that there are estimated to be 
eight thousand ultrasonic generators in Western 
Germany, and that there has been intensive develop- 
ment of the electron microscope which is widely used 
as & research tool. In electrotechnology there have 
been notable developments in power technology, in 
the field of heavy equipment, in electrical instruments 
of all kinds and in electronics, particularly the 
development of computers. 

In mechanical engineering the traditional interest 
in machine-tool design has been maintained, ‘and 
major developments are proceeding in railway trans- 
port. Gas turbines are being investigated for heavy 
road vehicles and stationary power plants, and 
extensive use of newly developed building aids and 
techniques has enabled the building industry to 
achieve & building-rate second only to that of Sweden. 
Much attention has been given to road research, 
while in chemical industry the Gelsenkirchen firm, 
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Bergwerke A.G., has commenced production of . 
dieyelopentadiene based on raw benzole, and the 
Krupp Kohlenchemie G.m.b.H. the Fischer-Tropsch. 
synthesis of hard paraffins. Rheinpreussen A.G. has 
extended its plant for propyl and butyl alcohol to a 
capacity of ten thousand tons annually, and Farben- 


- fabriken Bayer, Leverkusen, is continuously im- 


proving its methods of producing dyestuff inter- 
mediates and general textile chemicals, including 
preservatives, detergents and emulsifiers, and is 
taking & great interest in automatic processing. 
Germany now claims second place in world plastics 
production, and a new research centre at Darmstadt 
is investigating the structure of plastics and setting 
up methods of testing. In the biological and medical 
sciences the impact of new physical techniques is 
evident, and some of the most significant researches 
are those on the fundamental chemical processes, 
of cell metabolism, biochemical mechanisms and 
chemotherapeutics. Much effort is directed to 
the .solution of Germany’s difficult . agricultural . 
problems, and particular attention has been paid 
to rg humus, potato cultivation and systemic insect- 
1C1des. 


ELECTRON MICROSCOPY OF ` 
FIBRES 


URING January 3-4 the Electron Microscopy 
Group of the Institute of Physics held what 
was originally intended to be & small specialist con- 
ference on the electron microscopy of textile and 
other industrial fibres, in the Department of Textile 
Industries of the University of Leeds. The response, 
in attendance and papers offered, showed that the ' 
experiment was amply justified. In all, more than 
sixty delegates, eight from overseas, attended, and 
eighteen papers were read and discussed. There were . 
three half-day sessions, devoted “to techniques, 
protein fibres and cellulose fibres, respectively. l 
In the first session O. C. Wells (Cambridge) 
described the scanning electron microscope developed. 
at Cambridge, and gave examples of its use for 
studying fibre surfaces. Whether the scanning 
microscope or the reflexion microscope (which was 
used by J. A. Chapman (Manchester) in a study of 
abraded nylon fibres) will ultimately ‘corner’ this 
particular field was the subject of much speculation ; 
neither is yet capable of the resolution of the con- 
ventional transmission instrument, but each has 
certain advantages. On the whole, opinion seemed 
to be that the added complication, of the scanning 
instrument would, at present, prevent its competing 
effectively with the other, but further developments 
will be eagerly awaited by microscopists. ~ 
Replication techniques were discussed by D. G. 
Drummond (Manchester) and by L. Oster, J. Sikorski 
and H. J. Woods (Leeds). Both schools find two- . 
stage replicas most satisfactory in practice; Drum- 
mond has been working with the polyétyrene/carbon 
process?, but the Leeds workers still favour their 
silver/SiO technique, which they are using to study 
merino wool and nylon surfaces. Drummond stressed 
the desirability of reducing preparatory techniques 
to a routine capable of being followed by unskilled 
assistants; but the Leeds team seemed to imply 
that this was crying for the moon, since in their 
experience replication is an art which can only be 
learned by experience. ; 
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Ultra-thin sectioning is at last becoming & major 
tool in fibre microscopy, and a number of papais were 
devoted to investigations in this field. A. O. T. Charles 

~and J. Sikorski (Leeds) have studied the polymeriza- 
tion of embedding methacrylates, an mmportent pro- 
cess in the preparation of specimens for sectioning ; 
they discussed the advantages and drawbacks of the 
technique they favour, namely, polymerization by 
, ultra-violet light. P. Chippendale (Manchester) showed 
sections of wool, rayon and nylon fibres and illustrated. 
how skin and core effects can sometimes be detected in 
the man-made fibres. Although some details of the 
cellular constitution of the cortex could be seen in his 
wool sections, the results emphasized that normal wool 
. has only slight variations in electron density between 

' histological components in the cortex. G. E. Rogers 
(Cambridge) presented two papers which. described 
what were technically the most beautiful micrographs 
shown at the conference. His sections of the wool 
follicle, although enormously superior in resolution, 
could be compared for clarity with the best results 
of the histologists using light microscopes. who seem 
to be left with few distinctive tools other than stains 
and the polarizer. Enthusiasm for sectioning must, 
however, be tempered by the fact that the examina- 
tion of normal mature natural fibres by this technique 
has not yet produced any very remarkable results, 
and it remains to be seen whether the argument, 
that sectioning is the only correct technique, because 
it does not involve degradation, is still valid. A 
point of view which found support was tha the use 
of sectioning or disintegration in conjunction, with 
controlled chemical treatments is stil one of the 
most fruitful fields of investigation. 

In the second session Sikorski and Woods pointed 
out the. difficulty of reconciling the macrofibrillar 
type of structure observed in the follicle of a wool 
fibre with the occurrence of extended microfibrillar 
sheets in disintegrated fibres. -They suggested that 
keratinization might involve the stabilization of a 
microfibrillar texture which is not yet obvious in the 
matrix regions of the cortical cell in the follicle, and 
the uniplanar linking together of the microfibrils to 
form sheets. They reported that different methods 
of attecking the disulphide links in keratin (for 
example, by reduction or oxidation) may lead to 
distinctive disintegration products when specimens 
are prephred for examination by the electron micro- 
scope. M. S. C. Birbeck and E. H. Mercer (London) 
described sections of hair in their study of the cuticle 
layer. They now believe, on the basis of histochemical 
experiments, that the endocuticle is non-keratinous 
in character; they also emphasized the importance 
of the cell membranes both in the cuticle and the 
cortex of the fibre. An interesting suggestion was 
that in human hair, where the cuticle cells have large 
overlaps, the epicuticle seems to be tucked in beneath 
the scale which it is covering; this feature is less 
obvious in wool fibres. 

D. Burton, R. Reed and M. J. Wood (Leeds) dis- 
cussed the hydrothermal shrinkage of leather, & 
phenomenon of great technological importance in the 
control of leather manufacture. In the early stages 
of hydrothermal treatment, tanned collagen fibrils 
swell and assume a helical form, while the cross- 
striations come closer together. Similar structures, 
with left- or right-handed twist, also occur during 
the heat treatment of native collagen fibrils. The 
fibril is therefore considered to be & cross-helical 
array of polypeptide chain bundles, these being of 
variable chemical composition and Hence sensitivity 
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towards heat. Tanning forms cross- Jinks between the 
two helical arrays, while shrinkage.involves the 
relative movement of the cross-helical structures. 

K. M. Rudall (Leeds) showed pictures of the thin 
ribbon-like units of the ootheca ‘of the praying 
mantis. Structurally, these protein sheets are 
important in that ‘they possess a modified «-type 
structure with preferred orientation m the transverse 
plane; although the polypeptide chains are parallel 
to the length of the ribbon, & feature of the electron. 
micrographs is the appearance of striations inclined 
to the length at an angle of approximately 22°. 
A. B. Moggy and J. Sikorski (Leeds) described miero- 
crystals of the two forms of polyglycine [see also p. 326 
of this issue]; the most notable micrographs showed 
that polyglycine II crystallizes in hexagonal lamin, 
in agreement with the trigonal structure proposed. 
recently by Crick and Rich*. Growth spirals are 
observed m the crystals, and the growth steps cor- 
respond roughly, but not exactly, with the mean 
chain-length. Although both forms of polyglycine 
can absorb considerable’ quantities of dye (for 
example, orange II), there is no direct evidence 
either from X-ray -or electron microscope studies, as 
to where the dye is located m the structure. 

The final session started with a paper by E. Frei 
and R. D. Preston (Leeds), who showed micrographs 


, of serial sections of conifer wood tracheids, in which 


the spiral angle of the mucrofibrils could be observed. 
They confirmed that the structure of the various 
layers in the cell wall is substantially the same as 
had been suggested by previous X-ray and polariza- 
tion microscope results; in particular, the basic 
structure of the outer layer of the secondary wall is 
& flat spiral, although microfibrils running at a 
steeper pitch are also present. Somewhat similar 
results were obtained by H. W. Emerton (Kenley), 
who is concerned with the outer layers of the cell 
wall because of their importance in connexion with 
paper-making. In his strikmg pictures of softwood 
tracheids obtained with the reflexion mucroscope, 
however, he observed only the macrofibrils, and this 
provoked a discussion as to why his severely treated 
beaten fibres should show such remarkable macro- 
fibrils, whereas the (presumably) more gently treated. 
material of Frei and Preston should give remarkably 
clear microfibrils. There is a curious antiparallel 
here with the results previously mentioned for 
keratin, where disintegration was claimed to lead io 
microfibrils and sectioning to macrofibrils. To make 
matters more obscure, S. Asumnaa (Stockholm) 
showed sections of laboratory pulps impregnated. 
with heavy-metal] atoms, in which httle in the way 
of a fibrillar structure could be seen at all. Some of 
her preparations did reveal a striated structure, and 


. there were differences attributable to the effects of 


various chemical treatments. 

R. H. Marchessault (Marcus Hook, U.S.A.) and. 
B. G. Rànby (Upsala) have extended the work on 
the hydrocelluloses produced by the action of mineral 
acids on cotton and wood, which reduce the muero- 
fibrils to elongated' rod-like particles, and attempted 
to correlate the lengths of the particles with the 
degree of polymerization (osmotic value). A problem 
which they had to solve was to produce well-dispersed. 
samples; they found sulphuric acid preferable to 
hydrochloric svid as a hydrolysing agent, while 
the concentrated acid, low-temperature technique 
of Mukherjee and Woods? gave better dispersions 
than the dilute ,acid, high-temperature process 
of Ranby and Ribit. Sulphation of the suríace 
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layers of the particles was suggested as a reason for 
this. 

A long paper on the fine structure of viscose rayon 
was presented by P. Kassenbeck (Paris)  Ámong 
other topics, he eonsidered the possibility of obtaining 
crimped fibres by bilateral heterogeneity, the influence 
of spinning conditions on the fine structure, and the 
question of a surface skin on the fibres.. He suggested 
that the skin usually observed in the light microscope 
is covered by another very thin superficial layer. 
Can we expect now another battle of nomenclature ? 

Much credit for an interesting and stimulating 
conference is due to Dr. Sikorski, the local organizer. 
irr ed E., Inst. Phys. Eleotron Micr. Group Conf., Glasgow 

0). 


* Crick, F. H. C., and Rich, A., Nature, 178, 780 (1955). 

* Mukherjee, S. M., and Woods, H. J., Biochim. Biophys. Acta, 10, 
~ 4090 (1953). 

‘Ranby, B. G., and Ribi, E., Acta Chem. Scand., 8, 649 (1949). 


PHYSICS OF ATMOSPHERIC 
CLOUDS 


\\URING January 4-5 the Physical Society and 
the Royal Meteorological Society held a joint 
conference on cloud physics in the Department of 
Meteorology, Imperial College of Science and Tech- 
nology, London. It was so arranged that on each 
day four speakers outlined recent developments in a 
particular branch of the subject ; unusually generous 
periods were allotted, and needed, for discussion. 
On the firs} day Mr. B. J. Mason (Imperial College) 
gave a short introductory talk on the scope of the 
cloud physics to be reviewed, which extended from 
the laboratory studies of the microphysical processes 
affecting the formation and growth of cloud particles, 
to the properties of the- extensive cloud systems 
responsible for cyclonic rains. He was followed by 
Dr. C. Junge (United States), who spoke on the 
nuclei of atmospheric condensation, & subject on 
which much of our present knowledge is due to Dr. 
Junge’s own researches, mostly made since the 
Second World War, first in Germany and more 
recently in the United States. He described how the 
composition and size distribution of the particles of 
atmospheric aerosol have been investigated, over the 
enormous range of sizes from a radius of about 
10-7 cm. to about 10-? cm. The smaller of these 
particles are the most numerous, usually occurring 
in concentrations of about 10‘/em.°, and are those 
predomunantly precipitated in conventional nucleus 
counters (the ‘Aitken nuclei’). Particles with dia- 
meters exceeding about 10-5 em. are usually found 
in size distributions characterized by the relation 
dn/d (log r) = const./r?, where dn is the concentration 
of particles in the range-of radius dr. The largest 
particles, the giant nuclei, with radius exceeding 
10-4 cm., occur in concentrations of less than l/em.?, 
but are important in cloud formation, for they 
produce a small proportion of unusually large cloud 
droplets which may readily grow to raindrops by 
settling through and sweeping up the remainder (the 
‘coalescence process’ of rain formation). The giant 
nuclei are composed mainly of sea-salt derived from 
sea-spray, and have been extensively sampled by 
Dr. A. H. Woodcock (United States) and Dr. H. 
Dessens (France), who also took part in the con- 
ference. Dr. Junge discussed the composition of the 
somewhat smaller nuclei, which produce the bulk of 
cloud droplets, and showed that the important 
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constituents are ammonium and sulphate radicals: 
He particularly emphasized the importance of 
generating processes and of coagulation and pre- 
cipitation processes in maintaining the characteristic 
size-distributions, and the need for more study of 
the trace materials present in the air in similar 
concentrations, but in the gas phase. The discussion 
became a debate on the proportions of cloud droplet 
nuclei which are produced by sea spray ; the general 
opinion was that it is their size, rather than number, 
which makes the sea salt nuclei important. 

Dr. H. Weickmann (United States) reviewed 
information on the constitution of non-precipitating 
clouds, dividing them for this purpose into stratified 
and convective clouds. He gave special attention to’ 
the relations between the droplet size distribution, 
the total concentration of condensed water, and the 
visibility in clouds. He mentioned that the local 
conversion of supercooled clouds into crystal clouds 
by seeding is useful as a kind of marking which gives 
insight into ordinarily invisible turbulent and other 
air motions in the clouds. Illustrations of the peculiar 
erystal forms found in ice clouds were drawn from & 
remarkable series of high-altitude flights in &n open- 
cockpit aircraft which Dr. Weickmann made in 
Germany during the Second World War. He finally 
mentioned the iridescent colours, and by inference 
the droplet constitution, of the rare stratospheric 
mother-of-pearl clouds, the temperature of which is 
thought usually to be as low as —80° C. This pro- 
voked discussion and alternative inferences from the 
physieists, who now believe that liquid water freezes 
spontaneously at about —40° C. 

In the afternoon of the first day, Mr. B. J. Mason, 
speaking rapidly, gave an impressive account of the 
growth of research upon the nucleation of super- 
cooled water—the initiation and the growth of ice 
crystals. He discussed the role of homogeneous and 
heterogeneous nucleation of supercooled droplets, and 
concluded that in the atmosphere they have pre- 
dominant importance at temperatures near and 
below —40° C., and above about —30° C., respect- 
ively. He supposed that the effective particles at 
the higher temperatures are wind-raised silicates. 
Much more efficient ice nuclei can be made from the 
iodides of lead and silver, whereas practically all 
other chemicals can be shown to be inactive. Mr. 
Mason. then reviewed the growth of ice crystals by 
condensation, and remarked especially that the pre- 
ferred habit changes with temperatute: down to 
—4° ©. hexagonal plates predominate; between 
—4° ©. and —8? C., and below about —20° C., 
prisms occur; while between about —8? C. and 
—20° C. plates and stars are found. In the laboratory, 
crystals of startling shape have been grown by 
varying the temperature: for example, long prisms 
have been made to sprout upwards from the corners 
of a hexagonal plate. In the discussion, some speakers 
challenged the view that only the temperature con- 
trols these changes in crystal habit, and Prof. J. D. 
Bernal doubted if they could be explained by con- 
sidering only equilibrium states. Dr. Dessens men- 
tioned a small sausage-shaped (presumably organic) 
type of particle which has been identified as an active 
ice nucleus in the atmosphere at temperatures below 
—12° ©. Mr. J. S. Turner (Australia) announced a 
recent experiment which shows that the loss of 
nucleating activity to which silver iodide smokes are 
subject in the daylight does not occur at night. 

Dr. R. Braham (United States) reviewed the 
physics of precipitation mechanisms, and emphasized 
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the lack of knowledge of the processes of collision 
and coalescence between small droplets, which 
hinders correct appreciation of the importance of 
the coalescence mechanism of rain formation. He 
showed that showers form purely by this mechanism 
in the Caribbean, and that the mechanism still 
operates in the larger clouds of the eastern United 
States, whereas the Bergeron—Findeisen ice-crystal 
mechanism might be the more important in the arid 
south-western States. These challenging statements 
and striking flight-observations provoked a lively 
discussion. 

On the second day, Mr. F. H. Ludlam (Imperial 
College) pointed out that the partitioning (into 
micro-, macro- and synoptic-physics) of cloud studies, 
though convenient, must not be made too rigid. It 
is particularly important that meteorologists (especi- 
ally dynamicists) should develop the difficult studies 
of individual clouds, in order that the meteorological 
conditions within which the microphysical processes 
operate should be better understood. He illustrated 
the links which must be sought between the main 
divisions of the subject by describing some features 
of convection clouds in the lower troposphere 
(cumulus), the upper troposphere (cirrus), and the 
stratosphere (noctilucent clouds). It has been found 
in Sweden that showers form in cumulus if their tops 
exceed a rather well-defined level which varies from 
day to day, and at which the temperature varies 
from —4° C. to about —25° C. It seems that the 
coalescence mechanism is responsible for both the 
Shower formation and the extensive production of 
erystals in the cloud tops. Studies of the other. clouds 
Show that there must be & source of atmospheric 
“nuclei, not only at the Earth's surface, but also in 
the high atmosphere. Examinations of ihe outer 
solar corona and the zodiacal hght support the 
hypothesis that cosmic dust settles into the atmo- 
sphere at a rate sufficient to provide practically all 
the nuclei present in the upper troposphere, and to 
provide concentrations of about 100/em.* of Aitken 
nuclei near the ground. The implications of such a 
universal pollution of practically invisible particles 
(diameter about 10-5 cm.) need careful consideration. 

Mr. J. 8. Sawyer (Meteorological Office) discussed 
the properties of the great layer-cloud systems which 
are associated with cyclones and fronts. “The com- 
putations of the vertical motion in these atmospheric 
disturbances, which can now be made with the help 
of machines, are incapable of resolving internal 
details that can be deduced from rainfall records and 
flight investigations. Probably the formation of these 
cloud systems plays a significant part in cyclone 
development, for their presence reduces certain 
braking-effects due to the stable stratification of the 
atmosphere. Mr. Sawyer described new models of 
the vertical structure of frontal clouds, based mainly 
on observations of thë Meteorological Research 
Flight. 

On the final afternoon Prof. J. S. Marshall (McGill 
University) spoke on radar studies of clouds and 
precipitation. He described the use of millimetre 
radar, which can ‘see’ a high proportion of non- 
precipitating clouds, and of centimetre radar to 
obtain a three-dimensional representation of snow 
streamers, which are a characteristic feature of about 
half of the winter snowfall in Canada. These streamers 
fall from self-propagating convective cells. He also 
reviewed new information on the formation of 
*bright-band' precipitation echoes, radar evidence of 
the importance of the coalescence mechanism in 
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Shower formation, radar ‘angels’ at a sea-breeze front, 
the peculiar hook-shaped echoes associated with 
tornados, and the spiral-band echoes received from 
tropical cyclones. 

The last contribution was from Dr. T. W. Wormell 
(Cambridge) on the generation’ of electricity by 
thunderstorms. He ‘summarized, existing evidence on 
the distribution of electricity in thunderclouds, and 
on the rate of charge re-separation in the intervals 
between lightning discharges. After outlining the 
classical and more recent theories of charge genera- 
tion, he remarked that strong electrical activity is 
found only in clouds containing ice particles. The 
most recent theory of charge generation, due to 
Reynolds in New Mexico, attributes it to collisions 
oceurring between ice crystals and small hailstones 
which are growing by sweeping up supercooled 
droplets, and which have a surface temperature a 
degree or two higher than the crystals owing to the 
release of the latent heat of fusion. This promising 
theory is now being developed quantitatively ; but. 
it is likely to have competition, for a new paper is 
expected from C. T. R. Wilson, and a proposal by 
Vonnegut that the large cumulus is for macrophysical 
reasons an influence machine is attracting attention. 

The conference was notable for the very sub- 
stantial participation of overseas physicists and 
«meteorologists, and for the enormous.range of the 
topics raised. The expansion of cloud physics has 
been so great that it is now impossible -to describe 
the progress of research other than cursorily in & 
two-day meeting, even if no reference is made to the 
possibilities of weather modification which have been 
such a strong spur.to recent work. It was unfortunate 
that & smog reduced the attendance of the con- 
ference; but the audience each day exceeded one 
-hundred and fifty, and its members must have been 
impressed with the present scope of the subject and 
the vigour with. which its many problems are being 
attacked. F. H. LUDLAM 


BRITISH COUNCIL 


TWENTY-FIRST ANNIVERSARY REPORT 


HE twenty-first anniversary report of the 

British Council*, which includes a congratulatory 
message and a tribute to the services of the Council 
from the Prime Minister, covers the year 1954-55 
and is unusually brief. Acceptance of the broad 
principles of the Drogheda, Report was only announced 
by the Government m December 1954, but the effect 
of the new poly, which meluded the devotion of 
£100,000 to the expansion of the Overseas Information 
Service (including the Council) in 1954-56 and again 
in 1955-56, has already been felt. For the first time 
in seven years the, Council's grant-in-aid was not 
reduced, and negotiations were commenced with the 
Treasury for the establishment of an amalgamated 
. Council service, for the improvement of conditions of 
service, and for the introduction of a satisfactory 
pensions scheme. The Council’s work and establish- 
ment in several Western European countries were 
reduced, and the small cultural establishment in 
Germany was disbanded; university teachers were 
supplied to the Universities of Berlin (Technical Uni- 
versity), Góttingen, Hamburg and Mainz. Additional 
allocations were made for the cultural activities of the 


NL Report on the Work of the British Council, 1984-1955. Pp. vi+ 
121 +6 plates. (Twenty-First Anniversary Report. ) (London: British 
Council, 1955.) 2s. 6g. 
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Brussels Treaty Organization (Western European 
Union and the Council of Europe). The Council’s 
representation in New Zealand was withdrawn, and 
its establishments in Australia and Ceylon were 
closed ; but work in Persia was resumed. 

The number of students who were met on their 
first arrival from overseas reached the record total of 
4,164, 3,771 being Colonial students, while new and 
better premises for this work among students were 
acquired in Aberdeen, Belfast, Edinburgh and 
Oxford. Two awards were made to university pro- 
fessors for short visits to the United Kingdom, and 
seven for visits to other Commonwealth countries, 
while forty-two travel grants were made to aniversity 
teachers or postgraduate workers for study visits to 
the United Kingdom, ten for study visits from the 
United Kingdom and two for study visits between 
overseas countries. There were also forty-nine short 
visits to the United Kingdom universities and forty- 
nine visits to foreign universities. Some twenty-nine 
lecture tours and advisory visits overseas were 
arranged ın science, medicine, agriculture and 
engineering, and twenty-one in education, sociology, 
philosophy and law ; besides tours and exhibitions, 
the Council supplied about 82,000 books to Council 
and Council-associated libraries and secured 6,921 
reviews of British books in overseas periodicals. Of 


the lecture tours arranged, 33 per cent were m, 


medicine and science, and 25 per cent in education, 
while of the 1,488 film prints distributed in fifty-five 
countries, 216 were medical and 220 scientific and 
technical. 

Most of the report is occupied by a historical 
review by Sir Harold Nicholson of the inception of 
the Council and the development of its work from 
1934 to 1955, including a critical appreciation of that 
work. This is followed by an appreciation of its 
present activities by the new director-general, Sir 
Paul Sinker, and there is also an appreciation of Sir 
Ronald Adam’s work by Sir Philip Morris. Since the 
end of the Second World War the Council has 
arranged programmes for 35,726 overseas visitors, 
mainly professional people or technicians, including 
many who have come under United Nations or 
Colombo Plan programmes; but the proportion of 
such visits financed wholly or in part by the Council 
has fallen from 66 per cent in 1945-46 to 16 per cent 
in 1954-55. - 


LONG ASHTON RESEARCH 
STATION 


REPORT FOR 1954 


A "CONSIDERABLE number of papers on various 
aspects of disease control is to be found in the 
report for 1954 of the Agricultural and Horticultural 
Research Station, Long Ashton, Bristol, which has 
recently been published*. Such & concentration in 
no way disturbs the general efficacy and breadth of 
the report, as it relates to other aspects of fruit 
culture and fruit products. It serves, rather, to 
integrate the results of several workers, thus giving 
a special, as well as a general, significance to an 
annual report of progress. 
S 
Horticultural Research Station (Phe. Nasional Fruit aud Older ui 


stitute), Long Ashton, Bristol, 1954. Pp. 207+18 plates. (Lon 
Ashton: The Station, 1055.) 153. * ii CUM 
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On the question of materials for disease control, 
G. V. Coles, J. T. Martin and R. J. W. Byrde have 
investigated the fungicidal properties of coal-tar 
distillates against Ceratostomella fimbriata, causing 
mouldy rot of newly tapped bark of the rubber tree. 
The predominating effect of the phenol fraction in 
determining fungicidal efficiency was confirmed by 
chemical analysis and bioassay. R. J. W. Byrde and 
A. T. K. Corke found that sporulation of Nectria 
galligena on apple cankers was reduced for about 
eighteen months, following treatment with 0-3 per 
cent phenyl mercury chloride. Burgundy mixture 
has been used for & long period of years, but E. 
Somers has demonstrated that the mixture 10 Ib. 
copper sulphate, 14 Ib. sodium carbonate, 100 gall. 
water, gives the best tenacity on potato foliage, when 
applied against bhght. Post-dormant sprays of DDT 
and BHC kill some predators of the red spider mite ; 
H. G. H. Kearns, N. G. Morgan and A. H. Wilkins 
have found that eggs of the mite can be controlled 
effectively by spraying with 0-05 or 0:02 per cent 
ehlorbenside (p-chlorbenzyl p-chlorphenyl sulphide). 
Applications were made at the pink-bud stage of 
Worcester Pearmain apples, and were not effective 
at earlier stages. 

Specifications for two light-weight small-power 
sprayers are given by H. G. H. Kearns and N. G. 
Morgan. They use 34-c.c. and 70-c.c. petrol engines, 
and deliver 8 and 19 pints/min., respectively, both 
at 75 Ib./sq. in. There is considerable interest in the 
relative efficacy and operational economy of small- 
volume air-flow spraying. Messrs. Kearns and Morgan 
have also found the method effective against potato 
blight, but the same authors, with R. W. Marsh, 
record that‘ apple scab control using lime sulphur 
or captan required more air-flow applications to be 
as effective as large-volume spraying. Small-volume 
sprayings accentuate the need for studies on spray- 
droplet size and distribution. C. G. L. Furmidge has 
two papers on this question; one of them describes 
field methods: in ‘which droplets are estimated as 
impressions in magnesium oxide, or as stains on 
glass, plaster of paris or various paper surfaces. 
Methods for the assay of captan deposits are described 
by J. T. Martin and J. A. Pickard, while the dis- 
tribution of copper and DDT deposits are discussed 
in relation to the method of application by N. G. 
Morgan and J. T. Martin. Finally, R. W. Marsh 
considers results on apple scab control over eleven 
years with a view to the formulation of & modern 
spray policy for the fruit grower. Results from 1954 
are marshalled to the same end by R. J. W. Byrde, 
G. M. Clarke and C. W. Harper. The general con- 
clusion from both these papers appears to be that 
captan and phenyl mercury chloride, among the 
newer fungicides, are most likely to find places in 
the normal spray schedule for apple varieties which 
are ‘russeted’ by lime sulphur. 

The mycological side of plant pathology is repre- 
sented by a paper by A. T. K. Corke, who finds that 
inoculations with mycelium of the bitter rot fungus 
Gloeosporium perennans on apple branches produced 


'eankers at all times of the year. Inoculations with 


Spore suspensions, however, were generally successful 
only in November and December. From the section 
of pomology, R. R. Williams, continuing an earlier 
study, has described a further eleven varieties of 
perry pears from Herefordshire and Gloucestershire. 
The same author has a final report on yields and 
orchard behaviour of thirty-two varieties of cider 
apples grown as bush trees during 1950-53, and pollen 
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requirements of these particular apples have besn 
studied. A. I. Campbell has found that Brompton 
and Common Mussel plum stocks are suitable for 
the four new plum varieties Teme Cross, Severn 
Cross, Frome Cross and Thames Cross, all raised at 
Long Ashton. A report by D. L. Abbott shows that 
2:4:5-TP at 40 p.p.m. was effective as a fruit- 
ripening agent on Worcester Pearmain apple when 
sprayed on the leaves rather than on the fruit. 
Barbara A. Rake has studied the influence of basal 
wounding and size of shoot on the rooting of hard- 
wood cuttings of the gooseberry. 

Two crop failures on acid soils are described in the 
section on plant nutrition. One (by-C. Bould and 
E. G. Bradfield) was of apples, in soil of pH 3-9-4-2, 
and the other (by W. Plant, of the Agricultural 
Research Council Unit of Plant Nutrition) was of 
carrots at pH 4-5. 

The vintage quality of cider produced from bush 
trees has been evaluated by L. F. Burroughs. Many 
samples were of excellent quality, but the locality at 
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which the fruit was grown influenced the composition 
of the juice and thé vintage quality. F. W. Beech 
describes two methods of producing bottled cider 
free from deposit, either by sterile filtration before 
bottling or pasteurization after bottling. Alice Crang 
and Margaret Sturdy present continuing progress 
reports on the preservation of vegetable varieties by 
canning and freezing, and on fruit varieties by 
bottling and freszing. 

The annual report is produced to the usual high 
standards of printing and illustration,-and as a final 
instance of its camprehensiveness, there is a paper on 
statistics by G. M. Clarke and A. T. K. Corke. This 
considers sources of variability in sampling black 
currants for leaf'spot. It leads to the conclusion that 
a redeployment of available labour would have 
brought greater precision if more bushes had been 
sampled with fewer shoots per bush. This is a good 
example of the team work and integration which are 
evident from all the work of the Station. 

JOHN GRAINGER 


RELATIONSHIP BETWEEN LENGTH OF DAY AND GEOTROPIC 
RESPONSE IN SEEDLINGS 


By E. DOROTHY BRAIN 


ENSITIVITY and response to gravity in fern 
fronds? and various species of seedling? have been 
shown to be influenced by the stage in development 


rather than the size or growth-rate of the plant organ. ' 


Sensitivity to light has also been found to vary with 
the age and stage of development of the seedling of 
Avena at the time of illumination’. It is therefore 
significant that seasonal variation in response to 
gravity which has been recorded for Lupinus poly- 
phyllus seedlings*s5 can be correlated both with the 
rate of development of the seedling and the dis- 
tribution of statolith starch in the developing plant. 
Experiments have shown that both response to 
gravity and efficiency of the statolith apparatus 
decreased in the winter months in plants grown 
entirely ın the dark and under normal conditions. If 
the plants were given longer daily periods of light in 
the winter by illumination with a 25-watt ‘Mazda’ 
electric bulb, their rate of development was increased 
and they became more reactive in response to gravity 
in the later stage of the seedlings’ development, when 
response in control plants was falling off. The pattern 
of their geotropic response became similar to that for 
the summer when activity is at its optimum. In 
_ summer, when the day was lengthened by giving 2 
or 2-5 hr. extra light artificially, the response to 
gravity was raised above that of the controls, and 


Table 1. 


No. of 
plants 


“Control 
6: hack extra light 


6: rs [us extra light 
Control 

2-5 hr. extra light 
4:0 hr extra light 


Extent of statolith tissue 
(2) (3) 





with 4 hr. extra light the increased response was 
more marked. Comparisons were based on the per- 
centage of plants in a series which responded to a 
stimulus (that is, period of horizontality) of 20 min., 
which was known to be the presentation time for the 
Lupinus polyphyllus seedling. 

An examinstmn of the distribution of statolith 
tissue, at different times of year, in seedlings grown 
in the dark and in the light, has shown a similar 
variation. There was found to be an optimum 
condition of the statolith apparatus in seedlings for 
the summer which corresponded with the optimum 
for geotropie activity in the later stage of develop- 
ment when the cotyledons were opening and the 
epicotyl beginning to develop. ` 

An examination of the statolith distribution at this 
stage has also been ‘made in seedlings which were 
given extra light in the winter and sammer months. 
The methóds used were the same as those described 
in a recent publication, and the seedlings were - 
classified into the following groups according to: 
(a) The extent of statolith tissue in the hypocotyl: 
(1) from the cotyledonary node to the collet ; (2) from 
the cotyledonary node half-way down to the collet ; 
(3) at the apex or in the cotyledonary petioles ; 
(4) having no statoliths. (6) The number of statoliths 
seen in transverse section at the upper part of the 


PERCENTAGE OF PLANTS 


Number of statoliths 
qa). (2) 


Size of statoliths 
a) (2) 
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hypocotyl: (1) more than four; (2) less than four. 
(c) The size of the individual statoliths in statocytes 
at the upper part of the hypocotyl: (1) diameter 
4-923; (2) diameter 2-5u or less. The numbers found 
m each group were compared as percentages of the 
series and the results are shown m Table 1. 

It will be seen that plants given extra light in the 
winter had & higher percentage with the maximum 
amount of statolith tissue than controls. In June no 
effect of extra light was shown on the extent of 
statolith tissue ; but in January and June there was 
a tendency. for the statoliths to be smaller in plants 
which had received extra light. A quantitative 
examination of the statolith appsrstus* in some 
fifteen species of seedlings made by Hawker? demon- 
strated a very close correlation between the volume 
of statolith tissue and the degree of sensitivity to 
gravity. Seasonal variation in geotropism in Lupinus 
polyphyllus gives another example of this. In winter, 
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when development is slow, geotropic response and 
the amount of statolith tissue declines before the 
epicotyl develops. By increasing the period of light 
received daily the epicotyl development is hastened 
and geotropic response and statolith efficiency are also 
increased. In summer, when normally development 
and geotropic response are at'their maximum, extra 
light raises the response to gravity in the later stage 
of development. 

It therefore seems evident that it is the effect of 
light on the rate of development of the. seedling 
which is the factor responsible for the changes in 
geotropic response which have been observed. 


[Nov. 18 


! Waight, F. M, O., Ann. Bot., 87, 55 (1923). 

2 Hawker, L. E., Ann. Bot., 46, 121 (1982). 

> Thompson, B. F., Amer. J. Bot., 87, 4, 284 (1950). 
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SPONTANEOUS CHROMOSOME BREAKAGE IN ENDOSPERM 


By Dr. A. RUTISHAUSER 
University of Zurich 
AND 
E L. F. La COUR . 
John Innes Horticultural Institution, Bayfordbury, Hertford, Herts 


ECENT studies have shown that endosperm 

nuclei may show a higher incidence of spon- 
taneous chromosome breakage than those in any 
other plant tissue. A possible exception is the nuclei 
in the tapetum, where conditions are not particularly 
favourable for study. Its incidence in endosperm 
nuclei seems to be related to special genetic and 
hybrid conditions. For example, mass chromosome 
breakage was found-in endosperms of a lily hybrid, 
and similarly a high degree of breakage was observed 
in endosperms .obtained from self- and cross- 
pollinations of Ranunculus auricomus'. 

It was concluded by Brock?, from a study of 
endosperms obtained from crosses between hyacinth 
varieties, that chromosome balance had a marked 
effect on breakage conditions. He found breakage 
was slight in endosperms from diploid-diploid crosses, 
but became progressively greater m endosperms from 
diploid-trisomie and diploid-triploid crosses. 

The present investigation is largely concerned with 
ah attempt to evaluate the effect of hybridity in- 
volvmg nuclear and cytoplasmic interaction on 
chromosome behaviour in -endosperm tissue. To 
obtain this we have used endosperms from inter- 


Table 1. 


generic fertilizations using Paris quadrifolia In = 20, 


. Trillium cernuum and T. grandiflorum, both In = 10. 


This material ıs particularly favourable since ix the 
hybrid endosperms we can readily distinguish at least 
four of the five Trillium chromosome types from the 
chromosomes of Paris by a difference in hetero- 
chromatin content (Fig. 1). With cold treatment 
only the Trilliwm chromosomes show weakly-staining 
and therefore readily distinguishable blocks of 
heterochromatin (Fig. 2)». In T. grandiflorum it is 
sometimes the A- and in T. cernuum the C-chromo- 
some which shows no such distinguishing feature. 

To reveal the heterochromatic segments, plants 
with developing seed pods received a four to five day 
treatment at just above 0° C. prior to fixation and 
preparation of the endosperm for chromosome 
studies’. Because of slow development, cold treat- 
ment was not given until twenty to forty days after 
pollinations were made, 

Spontaneous chromosome breakage was found m 
endosperms from all three kinds of crosses made. It 
was high in endosperms of Paris ovules fertilized with 
Trilwm pollen, and low in the reciprocal cross T. 
grandiflorum x Paris. Ovule development was poor 


FBREQUENOY AND DISTRIBUTION OF SPONTANEOUS CHROMOSOME BREAKAGE IN Trillium CHROMOSOMES* FROM HYBRID ENDOSPERMS 


OF Trillium x Paris AND Paris x Trillium 


Cross 
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* Tho unequal frequency of chromosome types is mainly due to chromosome loss. 
f The C-chromosome 1s not readily distinguishable. 
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in this latter cross, but sufficient endosperms were 
examined to show that the difference in breakage, 
which is of an order of about 20:1, is a valid one 
(Table 1). 

It can be noted that the low frequency of breakage 
in Trillium—Paris crosses is not significantly higher 
than that in endosperms obtained from Trillium- 
T'rillium erosses (unpublished data from examination 
of more than two thousand nuclei in fifty crosses). 

A particularly interesting feature was that break- 
age is confined to T'rillium chromosomes. We must 
emphasize that none of the broken chromosomes 
could have been transmitted through the pollen, 
because many of the hybrid endosperm nuclei con- 
tained normal unchanged Trillium chromosome 
sets. 

Breakage occurs both in eu- and hetero-chromatie 
segments. Unfortunately, an exact analysis of initial 
breakage is not possible, since secondary changes 
arising from breakage of bridges at anaphase are 
superimposed on initial breakage, which we believe 
oceurs spasmodically throughout endosperm develop- 
ment in this material. Breakage of chromosomes is 
followed by reunion to give dicentrics, rings, trans- 
location and sister reunion, all of which occur in our 
material. Our analysis at metaphase is based on 
these changes, together with changes disclosed by 
visible loss or gain of segments. This is made possible 
by the pattern of eu- and hetero-chromatie segmenta. 


Fig. 1. Microphotographs of metaphases from endosperms of the 
cross Paris quadrifolia x Trillium cernuum showing 25 chromo- 
somes. The tive Trillium chromosomes show heterochromatic 
segments revealed by cold treatment. In (a) a Trillium A- 
chromosome shows loss of part of an arm ; in (b) again loss in 
an A-chromosome together with a dicentric chromosome. x 1 

Note. The embryo-sac development in these species is of the 
‘Allium type’ and the endosperm nuclei are therefore triploid in 
constitution.  Endosperms from Paris x Trillium contain 20 
Paris chromosomes and 5 Trillium chromosomes and in the 

reciprocal] eross 10 from each parent 
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Fig. 2. Diagrammatic Mustration of the five chromosome types 

in Trillium graniiflorum showing relative lengths of cu- and 

hetsro-chromatic segments, Heterochromatin in outline, eu- 
chromatin in black end centromeres in outline with a dot 


Some interesting features emerge when we study 
the distribution of breakage between chromosomes 
and in individual ehromosomes. First there is an 
extremely unequal distribution of breakage between 
chromosomes. In the crosses between Paris and 7. 
grandiflorum, most of it occurs in the E-chromosomes, 
and clearly this is not related to chromosome length 
or heterochromatin sontent (Fig. 2). Secondly, within 
the E-chromosomes of this cross, we find distribution 
of breakage is non-random. 

If we divide the E-chromosome into seven parts, 
namely, short arm, centromere and eu- and hetero- 
chromatic segments, we find breakage in the long 
arm is relatively greater in segments distal to the 
centromere, and scmewhat disproportionate in eu- 
and hetero-chrematic segments according to length 
(Fig. 3). Although it is perhaps unwise to speculate 
unduly on the significance of these observations, 
nevertheless it is tempting to invoke centromere 
interference as favouring the distal distribution. 


DISTRIBUTION OF BREAKAGE IN £- CHROMOSOMES 
12345 o ? 


SS 


FOUND - -- 3 494 53 
EXPECTED 42 42 64 37 53 u? 574 


Fig. 3. Expected values based on a random distribution 


It is clear, at least from the Paris-Trillium 
cross, that hybridization can influence the rate of 
spontaneous chromosome b in endosperm 
nuclei. It might be thought that the difference im 
response of Peris and Trillium chromosomes to 
change of cytoplasm is against the view that the 
Paris cytoplasm slays a predominant part in 
influencing breakage im Trillium chromosomes. 
Alternatively, we might suppose that the interaction 
of two genetic systems leads to special conditions 
favouring the induction of chromosome breakage 
by changes in cell metabolism. At the moment, 
because of insufficient evidence, we can make 
no decision as to which of these views we most 
favour. 

One of us (A.'R.) is the recipient of a grant from 
the Swiss National Fund. [Sept. 23 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Dimorphism of Polyglycine 


Tue two erystallographie forms of polyglycine 
observed by Meyer and Go! have recently been re- 
investigated by other workers'-*, This problem has 
also been studied in these laboratories. 

Polyglycine prepared by the polymerization of 
diketopiperazine in water at 60°-180°C., or by 
direct polymerization of glycine at 140° C.5, shows 
strong X-ray reflexions at 3-45 A. and 4-4 A. ; this 
is polyglycine I *. It is similar to the material obtained 
by the polymerization of anhydrocarboxyglycine in 
hot pyridine! or in ethyl acetate*, and its structure, 
proposed by Astbury?, resembles that found in the 
polyamides?®. 

If polyglycine I, prepared as in ref. 5, is dissolved 
in saturated calcium chloride solution and pre- 
cipitated at 20°C. by the addition of water, the 
product shows reflexions at 4-15 A. (vs) and 3-1 A. 
(m); this is polyglycine I1*. A structure for this 
material has recently been proposed by Crick and 
Richt, in which the polymer chains are packed 
hexagonally. 

Our preparations of polyglycine II, when examined 
under the electron microscope, showed crystals 
almost hexagonal in shape. Slow precipitation of the 
- most soluble, portion of our preparation gave 

xagonal crystals as in Fig. 1; with lithium 

bromide* the regularity of the crystals was less 
-perfect. The crystals show growth steps, similar 
to those observed by Dawson and Vand* for homo- 
geneous substances, though the formation is less 
perfect. 

'The number-average degree of polymerization of 
our preparation, in bulk, was 12-2, although that of 

+ the fraction which gave Fig. 1 may be lower. The 
expected height of successive steps would be about 
40 A. for a degree of polymerization of 12:2; this is 





Fig. 1. Polyglycine type LI (ref. 3); two overlapping hexagonal 
crystals. x 6,000 


T7 
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details of terrace structure and lattice 
dislocations. x 30, 


Fig. 2. Same as Fig. 1; 


somewhat higher than the value estimated from the 
apparent length of shadows in the electron micro- 
graphs. This discrepancy is caused by the necessarily 
low accuracy of the latter method, and uncertainty 
as to the actual degree of polymerization of this 
particular fraction of polymer. ] 

The formation of growth steps in the case of 
homogeneous materials is due to the occurrence of 
dislocations in the crystal lattice. The occurrence 
of dislocations is not surprising in our material, since 
it is not homogeneous with respect to degree of poly- 
merization. We have, so far, not been able to obtain 
crystals thin enough to demonstrate, with a sufficient 
degree of contrast in the photographic reproductions, 
the details of the dislocations in the centre of the 
crystals, although the examination of some of our 
original electron mierographs confirms the appearance 
of such effects. However, close examination of the 
fine detail near the edges of crystals in most of our 
electron micrographs, even at moderate magnifica- 
tions, shows this effect very clearly (Fig. 2). 

Fig. 1 shows two superimposed and relatively thin 
crystals obtained from the same fraction. The un- 
fractionated polymer, degree of polymerization 12-2, 
gives erystals which are smaller and more opaque 
to electrons, that is, thicker. The material in Fig. 1 
is probably lower in degree of polymerization and 
more homogeneous ; it seems that this increases the 
rate of condensation on the edges and reduces it on 
the face of the crystal. 

The transition polyglycine I = polyglycine II 
seems to be dependent on temperature. When a 
solution of polyglycine I in calcium chloride is pre- 
cipitated at 100°C., polyglycine I is recovered; 
electron micrographs obtained during preliminary 
work show flat parallelograms (axial ratio 0-9, acute 
angle about 70°). At temperatures between 100° C. 
and 60°C. the product shows an X-ray diffraction 
pattern intermediate between I and II, with a rather 
marked change at 60°, below which type II polymer 
is obtained. On the other hand, if type II polymer 
is dissolved in calcium chloride solution and pre- — 
cipitated at 100°C., type II polymer is recovered. 
It seems that there is à tendency for the polymer to 
be precipitated in the form in which it went into 
solution, presumably due to the persistence of crystal 
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nuclei. If type IL polymer is heated to 140? C. in 
water, it is partially converted into type I. We be- 
lieve that polyglycine has a transition temperature in 
the region of 60°C. The type II polymer obtained 
at 100°C. was probably a metastable preparation. 

The importance of the thermal equilibrium in the 
mechanism of the formation of dislocations has been 
stressed by Frank®, and we believe that further work 
on such effects may prove to be of great value in 
the studies of protein denaturation. 

The density of polyglycine was determmed with 
a specific gravity bottle at 22-5? C. and 65 per cent 
relative humidity. using toluene as displaced liquid. 
Pane ETA aptis (number 8 E EN : 


avera 


: ge 4 10:6 122 
Density (gm./c.c.) 1 469 1475 1-486 


Thus there is an increase in the density with 
increasing value of the degree of polymerization. The 
structure of polyglycme I requires a density of 1-56 
gm.[o.c.*, and the structure proposed by Crick and 
Richt for polyglycine lI 1-54 gm./c.c. 

A. B. MEcav 
J. SIKORSKI 
Textile Chemistry and 

Textile Physics Laboratories, 

Department of Textile Industries, i 
University of Leeds. , ; I 
Dec. 2. 
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Temperature Effects in the Paper 
Partition Chromatography of Sugars 


THE maintenance of a constant and uniform 
temperature within the apparatus is universally 
recognized as an essential for the production of 
satisfactory paper partition chromatograms. The 
effect of the temperature at which the chromato- 
grams are made has, however, been comparatively 
little studied. 

Consden, Gordon and Martin! reported variations 
in the Ry values of amino-acids chromatographed 
over the temperature-range 7-25°C. Hough, Jones 


and Wadman*, who chromatographed sugars at . 


20° C. and 37°C., reported that at the higher tem- 
perature there was faster movement, improved 
definition of the spots and higher Rp values. Counsell, 
Hough and Wadman? also showed that in the 
chromatography of sugars the Ry values were 
influenced by the temperature of working, and that 
somewhat larger quantities of material could be 
handled at higher temperatures. They also stressed 
the umportance of maintaining the whole apparatus 
at @ constant temperature and of ensuring adequate 
equilibration within the apparatus before starting 
the chromatogram. These conditions may be difficult 
to fulfil using a large conventional tank, and we 
have described elsewhere‘ a small all-métal apparatus 
designed to facilitate working at temperatures other 
than that of the laboratory. Using this, apparatus 
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we have been able to compare the Ep values of a 
number of sugars tkroughout the temperature range 
0-50? C. 

This series Óf experiments showed that Rp values 
of sugars vary cons.derably with temperature and it 
became apparent that, as in the case of the amino- 
acids reported by Consden, Gordon and Martin, the 
factor exerting the greatest influence was the water- 
content of the solvent. In the case of solvents having 
an increased water content at higher temperatures the 
Ry values mereased over the range 0-50°C. The 
opposite effect was shown by solvents having a 
negative temperature coefficient with respect to 
water content, that is, the Rr values decreased over 
the range 0-50° C. Since they are so greatly influenced 
by the temperature of working, it follows that when 
Ep values are quoted the temperature at which the 
separations were made should be specified. 

Isherwood and Jermyn’ have related the Ry . 
values of any individual sugar in a series of different 
solvents to the molar fraction of water present in each 
solvent. They obisined & straight line on plotting 
log (1/Rr — 1) agamst — log N (where N is the 
molar fraction of water in the moving phase). Apart 
from Ep, N is the only variable in this equation, 
which should, therefore, be applicable to the changes 
in Rr produced by using the same solvent at different ' 
temperatures, if these variations are dependent on 
the water content of the solvent. Plotting log (1/Ry— 
1) against — log N for our data, using values for N 
calculated from data given in the International 
Critical Tables, a soraight line is obtained. Some 
examples are shown m Fig. 1. Thus we have been 
able to confirm the Isherwood and Jermyn relation- 
ship and to show that the effects of temperature on 
the Rp values are the result of the variations in the 
solubility of water in the moving phase. 

Changes in temperature also influence the speed 
of development of the chromatogram since the 
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Table 1 
MELEZPTOSE Rr x 100 

Solvent 0? 20? 37° 50° 
n-Butyl alcohol 0:8 05 15 44 
1s0-Buty] alcohol 0-4 — 12 — 
n-Amyl alcohol ~ — — 3 
Phenol 28-5 23:8 34-6 39 3 
8-Collidine — 20 2 - 9-8 51 

GrnuoOosE. Rr x 100 

Solvent 0? 20? 37° 50° 
n-Butyl alcohol 47 75 12-3 15 8 
iso-Butyl alcohol 38 — 9-5 — 
n-Amyl alcohol — — 2-9 3 
Phenol 30°3 32-7 41-0 45 3 
&-Collidine v 38 6 27-7 22 6 

RHAMNOSE. RP x 100 

Solvent 0° 20° 378 50° 
n-Butyl alcohol 191 24-4 819 36:9 
tso-Butyl alcohol 19 — 27 0 — 
n-Amyl alcohol — — 132 174 
Phenol 54-1 53-9 61-5 62 4 
e-Collidine 67-7 64-9 56 4 53:8 


physical echaracteristics—density, viscosity and sur- 
face tension—of the solvent are affected and hence 
the “diffusion coefficient’ of the paper. Múller and 
Clegg* have investigated the rate of the movement 
of the solvent along the paper. They conclude that 


the distance moved by the solvent front is in accord- 


ance with the equation ` 
h? = Di —b 


where h is distance moved by the solvent front, 
LX is diffusion coefficient, ¢ is time, b is a constant. 
'The diffusion coeffieient can be expressed in terms 
of the physical constents of the solvent by using the 
relationship 


D ayid + b 


where y is surface tension, 4 is viscosity, d is density 
. and @ and 6 are constants for the paper. 

Thus temperature effects on the diffusion coefficient 
and hence on the distance moved by the solvent 
front in a given time can be predicted from a know- 
ledge of the temperature coefficient of the ratio y/nd. 
The physical data available are unfortunately in- 
sufficient to allow of a quantitative treatment. 

All separations were carried out on strips of 
Whatman No. 1 filter paper six inches wide and cut 
across the machine direction of the paper. Five 
standard solutions each containing three different 
sugars were prepared, and aliquot portions were 
applied to the paper in ‘the usual way. Thus, fifteen 
sugars could be compared on one paper. After 
application of the spots the apparatus was set aside 
for & minimum of four hours to allow the paper, 


" 


Rr x 100 


: oco 
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the atmosphere and the solvents to reach a state of 
equilibrrum. In order to reduce the number of vari- 
ables to & minimum, only two-component solvent 
systems were investigated. In every case the phases 
were allowed to equilibrate at the temperature at 
which the chromatogram was to be made before the 
organic phase was introduced into the apparatus. 
Table 1 gives the results at four different tempera- 
tures for three typical sugars—melezitose, glucose and 
rhamnosó—with a mimber of different solvents. 
Fig. 2 illustrates the relation between Rp values and 
temperatures for a series of sugars chromatographed 
with water-saturated butanol. Since solvents having 
a decreased water content at higher temperatures 
are much the rarer kind, Ry values for this type can 
be given only for s-collidine. Experiments with tri- 
ethylamine, however, have shown the same general 
tendency, although the extreme volatility of this 
solvent makes it impossible to give accurate results. 


MARGARET ALcoox 
` J. 8. CANNELL 
Thomas Kerfoot and Co., Ltd., 

Vale of Bardsley, 
Ashton-under-Lyne, 
Lancs. . 

Sept. 30. 


1 Consden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 88, 
224 (1944). . ^ 


* rion Jones, J, K. N., and Wadman, W. H., J. Chem. Soc., 1702 
50). 
bari J. N., Hough, L., and Wadman, W. H., Research, 4, 143 


961) 


^ 4 Alcock, M., and Cannell, J. S., Analyst, 79, 389 (1954). 


5 Isherwood, F. A., and Jermyn, M. A., Biochem. J., 48, 515 (1951). 
* Muller, R. H., and Clegg, Doris L., Anal. Chem., 28, 408 (1951). 


Bacterial Degradation of Nicotinic Acid 


A BACTERIUM utilizing nicotinic acid was isolated 
from culture media made up of a solution of nicotinic 
acid and dilute sodium sulphide and inoculated with 
& small amount of Potomac mud. After allowing 
the bacteria to grow anaerobically, several successive 
transfers were made into a medium containing nico- 
tinie acid, peptone, yeast extract, metals, phosphate 
and sodium sulphide. The mixed bacterial suspension 
was then serially diluted in agar media of the same 
composition under anaerobic conditions. This serial 
dilution was repeated until the bacterium utilizing 
nisotinic acid was isolated in pure culture. By this 
enrichment culture technique, an anaerobic spore- 
formmg rod was isolated which ferments nicotinic 
acid and which utilizes high concentrations of this 
compound for its growth. Maximum growth is 

^ achieved 1n the presence of 0-6 per cent yeast extract, 
0-2 per cent peptone and 0-4 per cent nicotinic acid. 
No growth occurs with yeast extract and peptone 
alone. Neither will the bacterium grow on nicotmic 
acid as a sole source of carbon. 

In growing cultures of this organism, it was 
observed that acetic and propionic acids were formed. 
from nicotinic acid. These acids were determined 
by paper chromatography? and also separated on a 
silica-gel column?. They were present in equal 
amounts. Further studies with resting cell suspen- 
sions demonstrate that nicotinic acid was fermented 
to ammonia, carbon dioxide, acetic and propionic 

“acids according to the following reaction: 


4H,O + GH,N—COOH > NH, + CO, + CH,COOH 
+ CH,CH,COOH 


* 
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TABLE 1 — 


Additions: 20 mgm. washed cell suspension, 200 umoles phosphate 
buffer pH 6-0, nicotinic acid as indicated, water to 2 ml. final volume. 
Gas, nitrogen, Temperature, 26° C. Reaction started with the tipping 
of the bacteria and continued to cessation of gas production. Figures 


corrected for endogenous metabolism 
Nicotinic acid added 
moles) 0-04 1-89 8-76 
Carbon dioxide produced 
(umoles) 0-82 1 65 ` 8:26 
TABLE 2 


Additions: 20 mgm. washed cell suspension, 50 pzmoles potassium 
bicarbonate, nicotinic acid as mdicated, water to 2 ml. final volume. 
Gas, 5 per cent carbon dioxide in nitrogen. Temperature, 26° C. 
Experiment started with the tippmg of the bacteria and continued 
to cessation of gas production. Figures corrected for endogenous 


metabo. 
Nicotinic acid added 
(umoles 0:04 1-89 3-76 5-65 7:5 
Acid produced 
(moles carbon dioxide) 0 94 1:88 3 20 4-70 6-15 


Table 1 demonstrates that resting cells will catalyse 
the formation of carbon dioxide from nicotinic acid. 
In Table 2 it can be seen that for each mole of nicotinic 
acid in the reaction mixture approximately one 
mole of acid was produced as measured by the 
release of carbon dioxide from bicarbonate buffer 
at pH. 7-4. Since three acids and one base are produced 
from one acid by this reaction, only one acid equiv- 
alent can be measured by this technique. 

In a typical large-scale experiment, 131 umoles of 
nicotinic acid were incubated in bicarbonate buffer 
at pH 7-4 with a suspension of resting cells until 
acid production ceased. All the nicotinic acid, as 
determined by the cyanogen bromide method?, had 
disappeared. As measured by release of carbon 
dioxide from the bicarbonate buffer, 109 pmoles of 
acid, corrected for endogenous acid production, were 
formed. 122 umoles of ammonia was also formed. 

The reaction mixture was then acidified and steam 
distilled, and 345 pmoles of steam-volatile acids 
collected. This was shown to be, by paper chromato- 
graphy, a mixture of acetic and propionic acids. 
A comparable cell suspension incubated without 
nicotinic acid produced 128 umoles of acetic acid and 
no propionic acid. Thus, correcting for this endo- 
genous production of acetic acid, 217 yumoles of 
acetic and propionic acids was produced from nico- 
tinic acid. Determination of the Duclaux numbers 
of this mixture demonstrated that, of the .total acid 
produced from nicotinie acid, 110 umoles was acetic 
acid and 107 moles was propionic. 

The acid mixture was separated on a silica gel 
column into acetic and propionic acids. These were 
identified by their positions on silica-gel columns and 
paper chromatograms, and by Duclaux distillation. 
Acetic acid was also characterized as the sodium 
uranyl acetate‘. 

I wish to thank Dr. E. R. Stadtman for helpful 
discussions during the course of this work. 


Isaao HARARY 
(American Cancer Society 
Postdoctoral Fellow) 


Laboratory of Cellular Physiology and Metabolism, 
National Heart Institute, 
National Institutes of Health, 
Bethesda, Maryland. 
Aug. 31. 
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Preparation of Antiglobulin Sera 


THE antiglobulin test of Coombs, Mourant and 
Race is already widely employed in routine practice, 
and many laboratories are producing for themselves 
antiglobulin sera. Rabbits were commonly immunized 
by unchanged humsn serum or its globulin fraction. 
The latter method, sspecially in the smaller labora- 
tories, meets difficu-ties. 

The technique employed by us is very simple. To 
1 ml. of packed rabbit red cells are added 10 ml. of 
pooled human serum heated for 30 min. ab 56°C. 
The tubes are then left in room temperature for 30 
min., bemg shaken several times. The agglutinated cells 
are washed three times with saline, suspended in 
3 ml. of saline and injected into the ear vein. For 
immunization two irjeections weekly were carried out 
for six weeks. For each injection freshly prepared 
agglutinate was used. The rabbits did not show 
any abnormal symptoms. 

By this method. four antiglobulin sera were 
obtained, and they have been used for the past six 
months in routine tests of our laboratory. All the 
antiglobulin sera_have sufficiently high titres; human 
red cells sensitized by incomplete anti-D sera were 
agglutinated by two antiglobulin sera up to the 
diution of 1:1,280; the titres of the remaining 
two sera were 1:5,120 and 1: 20,480 respectively. 
The injections caused no increase in the titre of, 
natural heteroagglutinin against human red cells; 
and the titre of this antibody remained low, that is, 
about 1:4. Our antiglobulin sera could be therefore 
employed (without previous absorption) at several 


dilutions, and errors caused by zonal phenomena could ` 


be eliminated. 

Antiglobulin sera, obtained by our technique con- 
tain antibodies against globulin denatured on the 
surface of red cells as a result of antigen-antibody 
reaction. In this cornexion one would expect greater 


specificity of the tesss performed with our sera than 


with sera obtained ctherwise. 2 
F. Mirerom 
T. LUSZOZYNSKI 
S. DUBISKI 


Institute of Medival Microbiology, 
Silesian Medical High School, 
Zabrze 8, 
Rokitnica, Paland. 
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Metabolism of Sorbitol - 


WE have recently investigated the metabolism in 
man of sorbitol uniformly labelled with carbon-14. 
The results show clearly that sorbitol is rapidly and 
relatively completely metabolized to carbon dioxide 
in the normal and in the diabetic subject. Table 1 
shows that, after an oral dose of 35 gm. of sorbitol 
containing carbon-14 sorbitol (total activity 30 uo.), 
the expired carbon dioxide became highly radio- 
active within an hcur and remained active for a 
further 8 hr. Only about 10 per cent of the activity 
appeared in urine and feces. The exact percentage 
of recovery of radioactive carbon in the expired 
carbon dioxide cannot be calculated in these two 
cases without certain assumptions regarding the total _ 


V 
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Table 1. Activity of Expiied Carbon Dioxide after the Ingestion of 
35 gm. of Sorbitol uniformly uel with Carbon-1# (total activity 
BS, 


i Normal] subject Diabetic subject 
Time after Counts/min./gm. Time after Counts/min./gm. 
Ingestion of carbon dioxide ingestion of earbon dioxide 
sorbitol(hr.) sorbitol (hr.) 

1 411 i 54 

8 820 1 134 

4 838 8 510 

6 475 4f 750 

8 260 b 670 

24 0 T 456 

10 260 

24 0 


carbon dioxide production, which for experimental 
reasons could not be measured in these tests. Never- 
theless, at least 70 per cent and probably 90 per cent 
of the activity administered can be acounted for 
in the expired carbon dioxide. 

Our investigations so far throw no light on the 
pathway of metabolism of sorbitol, but show clearly 
that this polyhydric alcohol must provide calories. 
Its precise mechanism of metabolism in both the 
normal and diabetic subject requires further investiga- 
tion. 

We wish to thank Messrs. Howards of Ilford, Ltd., 
for financial support of this investigation. 

L. H. Apcock 
M C. H. Gray 
Department of Chemical Pathology, 


King's College Hospital Medical School, 


London, S.E.5. 
Nov. 2b. 


Antenatal Sex Determination 


For thousands of years people have had a desire 
to know the sex of an expected child. Many methods 
have been tried for antenatal sex determination ; 
but even modern ones, based upon scientific hypo- 


' - theses, have failed to receive suffieient confirmation 


for general acceptance. 
Since Barr et al.t, in 1949 in Nature, described 
morphological sex differences of the nerve cell nuclei 


“of cats, their observations have been repeated on 


several human and animal cell types. The observation 
that the cell nuclei of the amniotic membrane in 
cats? and of the oral epithelium of newborn infants*:* 
exhibit easily demonstrable sex differences led to 
an investigation whether human amniotic fluid con- 
tains enough well-preserved desquamated cells to 
make, possible the determination of the foetal sex. 

, Amniotic fluid was collected from pregnant women 


-at term by rupture of the membranes for induction 
: of labour. 


In a few cases the fluid was obtained in 
the middle of pregnancy from cases for surgical 
interruption, by puncture of the membranes through 
the uterine wall either vaginally or through a lap- 
arotomy. Care was taken to avoid admixture of 
maternal cells. The specimens were centrifuged and 
the vernix and supernatant fluid removed. The cells 
were smeared on microscopical slides coated with 
egg-albumin or human serum and fixed in Papani- 
colaou’s fixative. The staining procedure was carried 
out with cresyl violet as described by Moore and 
Barr‘, 

The smears were examined by one of us without 
knowledge of the foetal sex even in those cases where 
delivery had taken place before the examination 
could be carried out. One of our first specimens was 
misinterpreted owing to lack of experience, but after 
that our results have been correct in all of twenty 
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cases. Numerous well-preserved cells are found at 
term, and enough in the middle of pregnancy to 
allow a definite distinction between male and female 
cells by the absence or presence of the typical sex 
chromatin mass in the cell nuclei. Many of the cells 
have a close resemblance to those of oral smears and 
might conceivably be epithelial cells from the footal 
alimentary or genito-urinary tracts. 

The crucial point of the method is the avoidance 
of admixture of maternal cells. If the puncture is 
made through the uterine wall, a needle with a 
stylet should be used; and if the amniotic fluid is 
collected by rupture of the membranes from below, a 
catheter should be inserted into the bag of water. 
The specimens should be fixed as soon after collection 
as possible to avoid autolysis. 

Although transabdominal puncture of the uterus 
has been carried out often for therapeutic and experi- 
mental reasons without accidents, mere curiosity 
does not justify the procedure, and its practical value 
is probably limited in the human. If the results are 
confirmed in animals, however, it might become of 
great significance in veterinary practice. 


Fritz Fucus . 
Department A, 
Royal Maternity Hospital, 
Rigshospitalet; 
Copenhagen. 


Povn Rus 
Department F, 
Copenhagen County 
Hospital, 
Hellerup. 

Nov. 23. 
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Effect of 68-Methylethyl Glutarimide and 
Amytal on Rat-liver Mitochondrial 
Respiration 


Iw 1954, Shaw eè al showed that Bg-methylethyl 
glutsrimide was capable of reducing the narcotic 
effect of barbiturates in animals and man, and 
suggested that in therapeutic dosage it exerts a 
direct antagonism to barbiturates. 

It has been known for a long time that barbiturates 
depress the respiratory system of the cells, and 
preliminary experiments? seem to show that a certain 
correlation exists between the narcotic effect of 
barbiturates and their ability to depress the respira- 
tion in an isolated liver mitochondrial system. This 
prompted me to seo if BB-methylethyl glutarimide 
exerted an antagonistic effect on barbiturates in this 
system. 

Mitochondria were prepared from rat-liver homo- 
genates made in 0-25 M sucrose? containing 0-01 M 
ethylenediaminetetraacetic acid (versene)*, and in- 
cubated in the presence of glutamate, orthophosphate, 
adenylic acid, glucose and yeast hexokinase. The 
amytal (5-ethyl-5-csoamylbarbituric acid) used was 
an ordinary commercial product. The Bg-methylethyl 
glutarimide was a sterile solution containing 50 mgm. 
in 10 ml. of normal saline (‘Migimide’ from Nicholas 
Products Laboratories, Ltd., Slough). 

It appears from Table 1 that the oxygen con- 
sumption of the mitochondria decreased with in- 
creasing amytal concentrations. Addition of pf. 
methylethyl glutarimide, 0:8 and 1-6 umoles/mL, 
had no effect on the oxygen consumption, whereas 
B8-methylethyl glutarimide in concentrations of 3-2 
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Table 1. EFFECT OF DB-MEuTHYLETHYL 
P MITOOHONDRIA 


Additions 


Respiration (4 atoms oxygen) 








Experiment 1 
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which possessed the greatest 
anti-lymphoma properties, 
are not soluble in water and 
only slightly soluble in prop- 
ylene glycol. Among the 


B 


Experiment 2 








Amytal | pp-motiviethyl | ethet catarimde | APmetkylethyl | ethyl glütarimide SOUS LN eo 
mysa -mothylethyl | ethyl giutarimide methylethy] | ethyl gtutarımıde thesized, two (the mono- and 
lutarimid . . i 3:2 10 3 Xr ; 

glutarimide 0:8 mM 1:6 glutarimide mM mAf the di-hydrochloride of 4-(p- 
0 23-0 — 24-7 17:8 15-7 71 i i inoli 
0:45 mM 16-0 15-7 10-1 sl i E diethylaminostyryl)quinoline) 
0-9 mM 7 8-0 77 14 4 10-7 49 were soluble in aqueous solu- 





Each Warburg vessel contained : mitochondria, 1/12-ratliver; glycylglycine, 200 uM ; potassium 
chloride, 150 uM ; glucose, 200 aM; dl-glutamate, 60 uM ; orthophosphate, 100 uM; adenylic 
yeast hexokinase ('step-5' purity according to Berger et al, 
aration from 11 kgm. yeast dissolved in 30 ml. of 1 per cent glucose), 0 1 ml. Final volurce 
2-2 ml.. pH 7-6. Temperature 30? C.: gas phase, air. Time of incubation, 30 min. 


acid, 6 uM; magnestum ions, 6 4M ; 
(ref. 5), pre 


umoles/ml, or more depressed the oxygen con- 
sumption. If pg-methylethyl glutarimide was added 
to mitochondria, the oxygen consumption of which 
had beforehand been inhibited by amytal, low con- 
centrations did not exert any effect, whereas higher 
concentrations which per se inhibit the oxygen con- 
sumption of the mitochondria intensified the depressing 
action of amytal. 

Thus, the investigation did not diselose any 
antagonistic effect of BB-methylethyl glutarimide on 
amytal in this system. On the contrary, in higher 
concentrations it intensified the depressing action of 
amytal on the mitochondrial respiration. 

O. Janua 

Department of Physiology, 

University of Asrhus, 
Denmark. 
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Remission of Rat Lymphocytic Leukæmia 
8 following Intravenous Administration 
of 4-(p-Diethylaminostyryl)quinoline 
Dihydrochloride 


EARLIER studies! indieated that oral administration 
of certain styryl quinolines resulted in complete 
absorption of lymphoma 8 growing in inbred rats 
of the strain of its spontaneous origin. The neo- 
plastic cells of this lymphoma appear in the blood- 
stream of the host animal as early as 18 hr. after 
subcutaneous implantation? and increase greatly, in 
some instances, to as many as 100,000 per c.mm. 
in the eighteen to twenty-one days before death of 
the rat. Intraperitoneal injection of 1 ml. of this 
lymphogenous blood into normal rats of the same 
strain produces & lymphocytic blood picture which 
bears a resemblance to certain types of clinical 
lymphocytic leukemia. This lymphocytic leukemia 
(rat lymphocytic leukemue 8) is always fatal within 
twelve to twenty days. In view of their anti- 
lymphoma action, it seemed of interest to determine 
whether styryl quinolines, intravenously adminis- 
tered, would have any effect on this type of leukemia 
in rats., | 

The two compounds, 4-(p-dimethylaminostyryl)- 
quinoline and 4-(p-diethylaminostyryl)quinoline, 


tion. The dihydrochloride, 
being the more soluble, was 
“selected for this study. 

The sixteen rats in our 
experimental series varied in 
weight from 160 to 200 gm. 
Each rat was injected iniraperitoneally with L ml. 
of lymphogenous Slood (from the heart) of a. 
rat in which lymphoma 8 had been implanted 
subcutaneously fourteen to eighteen days previously. 
The number of white cells pfesent,in blood of 
normal rats is more variable than that of humans. 
Counts range from 6,000 to 18,000, with an aver- 
age of 9,000 per c-mm.; the majority (60-70 per 
cent) of the white blood cells are lymphocytes 

rather than poalymorphonuclear neutrophils. As 
shown in Fig. 1, the white cells in the blood increased 
slowly durmg the first five to seven days after trans- 
mission of the disease ; the number then rose rapidly, 
reaching as high as 115,000 per c.mm. twelve days 
after the intraperitoneal injection. Stained prepara- 
tions (Wright’s staim) of the blood of untreated rats 
showed numerous large lymphoblagt-like cells, some 
in mitotic division. On the twelfth day all the 
rats were extremely ill. On this day, twelve of the < 
rats were each given a single intravenous injection of , 
4 mgm. of 4-(p-diethzlaminostyryl)quinoline dihydro- 
chloride dissolved in 1 ml. of sterile distilled water. 
The remaining four rats were not treated. On the 
following day the four untreated and one treated rat 
were dead. On the second day after treatment, the 


surviving eleven rats had recovered their vigour, and:.- 


the white blood cells had dropped to 8,500—10,000 per 
cmm. (Fig. 1). On the third day after treatment, 
the white blood. cels were 7,500—9,500 per c.mm. 
The rats gained weight and the white blood cells 
remained at this level during the following fourteen 
days (Fig. 1). In stained blood smears during this 
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‘Time (days) 
Arrow at 0 days marks an intraperitoneal injection of 1 ml. of 


blood from rat lymphoma 8; arrow at 12 days marks an intra- 
venous injection of 4-mgm. of 4-(p-dimethylaminostyryl)quinolIne 
dihydrochloride 


Fig. 1. Total white blood-eell counts in rat lymphocytic leukwmia 

8 before and after intravenous administration “of 4-(p-diethyl- 

aminostyryl)quinoline dihydrochloride. Normal range, hatched ; 
average, stippled eae 
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period, only normal white cells could be found. The 
large lymphoblasts present in the blood before treat- 
ment seemed to have disappeared entirely. 

These results seem to indicate that the intravenous 
administration of 4 mgm. of 4-(p-diethylaminostyryl)- 
quinoline dihydrochloride was followed by & remission 
of the leukemic blood picture in rat lymphocytic 
leukemia 8, but not by & depression of the total 
white count below the normal level in a fourteen-day 
observation period. 

This investigation was supported in part by grants 
from the Pew Memorial Foundation and the Medical 
Research Foundation and in part by grant, C-285(C7) 
from the National Cancer Institute, Department of 
Health, Education and Welfare: 
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.Responses of Domestic Animals to 
Infections of Trypanosoma vivax, 
T. congolense and T. brucei 


Ix an extensive investigation, involving more than 
& hundred domestic animals in the Gold Coast (goats, 
Sheep and horses) on the hematological and bio- 
chemical changes produced by trypanosomiasis in- 
féctions, forty animals have died with noteworthy 
findings. 

The types of response sould be arranged in four 
‘categories: acute, sub-acute, chronic and cryptic. 
-In most cases, the animals developed a severe 
anemia which in the acute response proved rapidly 
fatal (about six weeks). An attempt at recovery of 
erythrocyte values was made in the sub-acute 
response, followed by a fall which terminated in 
death in about three months from inoculation. 
Chronic responses showed an initial fall in red cells 
with subsequent recovery, often’ to normal levels, 
which was maintained over a long period. Of the 
animals which have died in the chronic response 
group, there was often a terminal fall in red-cell 
', count. ' In the cryptic infections in which no trypano- 
- somes were demonstrable in the peripheral blood, 

' there were characteristic changes in the red-cell 

- count which resulted in anemia. similar to that 
observed in the other categories. The erythrocyte 
sedimentation-rate in the goats remamed normal 
(0-1 mm.) throughout the entire period, while in the 
sheep and horses it gradually increased. The leuco- 
cytes fluctuated in total count and the differential 
percentages varied, but they have not, as yet, been 
-correlated with other recorded data. 
. An improved method of estimating the degree of 
trypanosome infection in the peripheral blood has 
been devised. Wide variation occurred from day to 
day in the number of trypanosomes in the T. vivax 
and T. congolénse infections, with long periods when 
none could be found in the peripheral blood. In the 
ease of T. brucei, trypanosomes were only seen on 
one or two occasions even though the infection ex- 
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tended over several months. This is of interest in 
view of the low incidence of T. bruce? hitherto recorded 
in game and domestic animals of the Gold Coast. 
No trypanosomes occurred in the peripheral blood 
in cryptic infections. 

Blood sugar, bilirubin and specific gravity re- 
mained unchanged in most of the animals. In the 
final stages of the disease, the animals were often 
emaciated and showed a severe reduction in weight. 
Temperature readings revealed no significant varia- 
tions. 

Histopathological material was collected from’ all 
the dead animals, some of which showed interesting 
pathological changes in the lung tissue with extensive 
congestion of the alveoli. 

A detailed account of this investigation will be 
published elsewhere, as well as & report of the 
histopathology. 

E. E. EDWARDS 
University College of the Gold Coast, 

Achimota. 

J. M. Jupp 
(Laboratory Superintendent) 
F. A. Squme 
(Director) 
Department of Tsetse Control, 
Achimota Research Station, E 
Gold Coast. É 
Dec. 1. 


5-Hydroxytryptamine in Serum 


Tun pharmacologically active substance 5-hydroxy- 
tryptamine is known to be liberated from platelets 
during clotting. The amount estimated in serum 
has, however, been found to depend on the way 
the serum is prepared, and the purpose of this 
communication is to direct attention to this phen- 
omenon, which may cause discrepancies between the 
results of different workers. 

Human blood was withdrawn from an arm vem 
into a glass syringe which had been treated with a 
liquid silicone (D.C. 550). The first 2 ml. of blood 
was taken in & separate syringe and discarded to 
avoid contamination with tissue thromboplastin. 

The blood was allowed to clot at 37°C. in the 
following ways: (1) The blood was placed in a glass 
test-tube and allowed to stand without agitation for 
30 min. ; (2) the blood was placed in a glass test-tube 
containing a glass marble; the tube was stoppered. 
and placéd in & machine which tipped the tube 
through + 20° from horizontal at a rate of 15 cycles 
per min., for 30 min. 

In each case the clotted blood was centrifuged at 
3,000 rev./min. for 30 min., by which time the serum 
was free of platelets. The serum was transferred to 
a small glass bottle and stored at — 17°C. until 
extracted. 

Acetone extracts of the serum were assayed on the 
rat uterus, as recommended by Amin, Crawford 
and Gaddum!. An attempt to simplify this procedure 
by testing the serum directly on the uterus was 
unsuccessful owing to the presence in the serum of a 
substance causing a slow contraction of the uterus 
and not antagonized by lysergic acid diethylamide. 
The effects of the acetone extracts were invariably 
abolished by this drug, as were those of 5-hydroxy- 
tryptamine itself. Zucker and Borrelli? tested serum 
directly on the rat colon and do not seem to have 
met complications. 
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Table 1. 5-HYDROXYTRYPTAMINE 
EQUIVALENT OF SERUM (nu8GM.[L.) 


Stationary 160 154 
Tipped 116 75 


The results in Table 1 indicate that agitation during 


clotting results in a decreased amount of 5-hydroxy- 
tryptamine in the serum. 

In another experiment a large amount of serum 
was prepared without agitation. Part of this serum 
was then tipped, part was allowed to stand, and part 
was tipped with added clot, all at 37°C, for 30 min. 
There was no significant difference between the 
5-hydroxytryptamine equivalents of these three 
fractions, and none could be extracted from the clot. 
This result suggests that the clot does not adsorb 
5-hydroxytryptamine and that mechanical disturb- 
ance after clotting even in the presence of the clot 
does not destroy it. 

If serum is tipped during clotting, as recommended 
by Biggs and Douglas? for thromboplastin generation 
tests, its 5-hydroxytryptamine equivalent is likely 
to be lower than that of serum prepared without 
tipping. 

Thanks are due to Dr. G. D. Forwell for assistance 
in preparation of serum samples. 


D. F. SHARMAN 
FRANK M. SULLIVAN 


Department of Pharmacology, 
University, Edinburgh. 
Oct. 28. 
1 Amin, A, H., Crawford, T. B. B., and Gaddum, J. H., J. Physiol., 
126, 596 (1954). 
? Zucker, M. B., and Borrelli, J., J. App. Physiol., ?, 425 (1955). 
? Biggs, R., and Douglas, A. 8., J. Clin. Path , 0, 23 (1953) 


Phosphorylation as a Possible Factor in the 
Pasteur Effect in Plants ~ 


Arter the discovery of the participation of phos- 
phate in glycolysis, suggestions that the Pasteur effect 
might be explicable in terms of the different rates of 
aerobic and anaerobic phosphorylation were made by 
Lennerstrand!, Turner? and especially by Johnson?. 
In modern terms, the conservation of carbon by oxy- 
gen, which has been defined as the Pasteur effect, could 
be due to oxidative phosphorylation lowering the con- 
centration of inorganic phosphate, or the ratio of 
adenosine di- to adenosine tri-phosphate, to levels 
which would limit the rate of glycolysis. The develop- 
ment of methods for measuring the concentration of 
these substances enables investigation of this hypo- 
thesis. The work to date has been restricted to 
measurements in the developing pea seed, in which 
the concentration of the phosphate esters is relatively 
high, and for which satisfactory analytical methods 
have been developed. 

A typical experiment utilized six comparable 
samples of pea seeds taken from two pods past com- 
mercial maturity, each sample comprising two seeds, 
one from each pod. The testas were removed from 
all seeds (because they were shown to restrict gaseous 
diffusion), and the peas were placed overnight in 
water-saturated air. The experimental procedure is 
outlined, together with a typical respiration-rate 
curve, in Fig. 1. For each analysis the vessel was 
removed from the manometer, quickly stoppered, 
taken to a cold room and the seeds extracted by 
grinding with & small glass pestle and mortar with 
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Fig. 1. Rate curves of respiration and fermentation of mature 

peas, showing the sampling periods for estimate of phosphate 

fractions. Dickens-Simer apparatus; 25? C. Each experiment 

utilized twelve seeds, each sampio of two seeds. At the arrows, 

sample(s) were removed Dor wr determination of phosphate 
actions 


3 ml. 5 per cent perchloric acid. The extract. was 
centrifuged, the supernatant solution neutralized. 
with potassium hycroxide and held overnight at 
— 15°C. Next day the material was thawed and 
the precipitate (potassium perchlorate) removed by 
centrifugation. The concentrations of adenosine tri- 


and ,di-phosphate, hexose monophosphate (the sum ' 


of glucose lI-phosphate, glucose 6-phosphate and 
fructose 6-phosphate) and` hexose diphosphate 
(fructose 1: 6-dyphosphate) in each extract were 
measured by the method of Slater’, the concentration 
of inorganic’ phosphste by the method of Allen® or 
of Weil-Malherbe ard Green?*. The respiration of 


each sample of two peas was measured in oxygen. 


at 25° by the manometric method of Dickens and 


Simer”. After the tipping of the acid and the measure-' 


ment of the carbon dioxide output, the vessel was 
flushed with pure nitrogen gas, and the succeeding 
pressure differences recorded gave a measure of the 
rate of fermentation, as shown in Fig. 1. The mean 
R.Q. of the seed without testa was 0-87 + 0-01 
(13 observations); that of the seed with testa in 
oxygen, or without testa in air, was about 1:1, 
which suggests thet some fermentation occurs 
under these conditicns due to the high diffusion 
resistance of the seed. coat and cotyledon. In Fig. 1 


the’ respiration-rates are plotted as production of. 


carbon dioxide. 


It is difficult to know how to estimate the initial ` 


rate of fermentation. The very high initial values for 
production of carbon dioxide in nitrogen have been 
shown to be correlated with the initial low carbon 
dioxide partial pressure in the vessel, and may be 
due to rapid.decarboxylation under these conditions. 


` As the respiration measurements are made in the 


presence of baryta, it may be better to use these high 


figures. For the tıme being, however, we have extra- ` 


polated the rates measured in nitrogen to zero time 
in nitrogen, neglecting the initial high figures obtained 
within 30 min. eafter-transfer to nitrogen (Fig. 1). 
These extrapolations will give minimum figures for 
initial rate of fermentation and, therefore, for the 
Pasteur effect. The value of the ratio of initial rate 
of fermentation to carbon dioxide production varied 


* 


H 


^ 


February 18, 1956 vo. 177 


334 NATURE 
C3 Oxygen Starch + P; = glucose 1-phosphate 
EM Nitrogen  Glyceraldehyde 3-phosphate + DPNox. + Pi + 


HMP 
HDP 
£ 
E 
: ATP 
ci 
g . 
& s 
& ADP 
& 
e 
E 
g 
S 
E 
Inorganic 
P 





Vig. 2. Results of experiments of the type illustrated in Fig. 1, 
showing the change in phosphate fractions on transference from 
k oxygen to nitrogen 


when so measured from 1 to 1-6. H. G. Wager 
(private communication) has found that in the first 
three hours after transfer of pes seed to nitrogen, 


ethanol, equivalent to about 40 per cent of the carbon’ 


dioxide, was produced and, in addition, some acet- 
aldehyde and lactic acid were formed in mature 
peas. It seems reasonable, therefore, to assume that 
the high values for this ratio indicate the existence of 
a Pasteur effect; its extent in these preliminary 
experiments cannot be measured. 


Table 1 r 
Adenosine diphosphate 


Experiment Adenosine triphosphate 
Oxygen Nitrogen 

1 04 1-4 

2 12 23 

3 7:6* 18 -2* 

4 13° 4-0* 


* Mean of two extractions. 


Fig. 2 and Table 1 show the analytical results of 
all experiments in which tissue was transferred from 
aerobic to anaerobic conditions. The concentrations 
of adenosine triphosphate and hexose diphosphate 
fell consistently in all experiments ; inorganic phis- 
phate and the ratio of adenosine di- to tri-phosphate 
increased. These changes occurred within 1 hr. (in 
one experiment within 30 min.) of the transfer to 
nitrogen gas, and their rapidity is of interest when 
it is remembered that the hypothesis of oxidative 
anabolism (resynthesis of glycolytic product?) is only 
valid if the, transfer to anaerobiosis involves no rapid 
change in the rate of glycolysis. 

These changes of concentration might stimulate 
the following reactions in glycolysis and starch 
breakdown : 


ADP = glycerate 3-phosphate + ATP + DPNrea. 
Enolpyruvate 2-phosphate + ADP = ATP + 
pyruvate 
The results reported are consistent with the. 
hypothesis that on transfer from oxygen to nitrogen 
there is a rapid increase in concentration of inorganic 
phosphate and of the ratio of adenosine di- to tri- 
phosphate. This could give rise to an increased 
glycolysis, and so explam the Pasteur effect. Further 
work is envisaged on plants in which this effect 18 
lacking. 
K. S. Rowan 
Food Preservation Division, 
Commonwealth Scientific and 
Industrial Research Organization 
(stationed in Botany School, 
University of Melbourne). 
D. E. SEAMAN 
(U.S. Fulbright Research Student) 
J. S. TURNER 
Botany School, 
University of Melbourne. 


1 Lnd À., Biochem. Z., 289, 104 (1936); Naturwiss., 28, 347 


2 Turner, J, S., New Phytol., 88, 142 (1937). = 

3 Johnson, M. J., Science, 94, 200 (1941). 

* Slater, E. O., Biochem. J., 68, 157 (1953). 

* Allen, R. J. L., Biochem J., 94, 858 (1940). 

* Weil-Malherbe, H., and Green, R. H., Biochem. J., 48, 286 (1961). 
? Dickens, F., and Simer, F., Biochem. J., 24, 905 (1930). 

8 Blackman, F. F., Proc. Roy. Soe., B, 103, 491 (1928). 


Tripping, Crossing and Selfing in Lucerne 
Strains i 


THERE is some controversy on the proportion of 
lucerne flowers which set seed without tripping; but 
all investigators have agreed that tripping is essential 
for high yield of seed. Insect-tripped florets bring 
about cross-pollmation and normally cross-fertiliza- 
tion, while seed setting without tripping or due to 
automatic tripping results usually in self-pollination 
and self-fertilization. The population of wild bees, 
although playing a most effective part in tripping 
and crossing, is inadequate. The importance of 
honey bees in tripping has been one of the most 
controversial subjects; but a number of invest- 
igators*-? showed that pollen-gathering bees caused 
8 high percentage of tripping. and nectar-gathering 
bees caused only accidental tripping. 

There is no evidence as to whether the different 
strains vary in the amount of florets tripped, either 
self- or cross-fertilized, or in the number of pods and 
seeds set under comparable conditions. These aspects 
and the influence of weather and insects on them have 
been studied at the National Institute of Agricultural 
Botany (1953-55) in a number of strains planted as 
single-spaced plants in the field. Pilot investigations 
in 1953 showed that early strains (Eynsford, Du Puits, 
Chartrainvilliers and W.268) had a higher number of 
florets per raceme and, under natural conditions, a 
higher percentage of florets tripped and pods formed 
then in mid-season ‘strains (Provence and New 
Zealand Strain B) and in late strains (Grimm and 
Rhizoma). The early strains also had a higher per- 
centage of self-fertilized florets than mid-season or 
late strains under cover (my classification’). As the 
number of tripped florets was recorded and calyces 
marked each day, ib was possible to -correlate the 
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Table 1 
Pods formed 
Strain Tripped — 
and Total | florets % of % of 
treatment | florets (%) Total | tripped | total 
florets | florets 
Early 
Eynsford 
A 916 81 433 57 3:0 
B 950 100 362 38 2:0 
C 995 100 872 87 69 
D 956 — (87 — 1-5 
Du Puits 
A 928 78 414 56 40 
B 962 100 386 40 1:9 
[^] 935 100 758 81 70 
945 — 66 — 15 
Mid-Season 
Provence 
703 b4 181 34 8:7 
781 100 253 39 17 
C 820 100 684 88 6-9 
D 753 — 28 — 37 14 
Lote 
Grimm 
A | 79 53 146 38 38 
B 700 100 264 36 1:0 
c 788 100 668 85 6:8 
D 783 — 37 — 48 15 





40 racemes were used In each treatment. 

(A) Under natural conditions—open to al] pollinators. (B) Artificial 
tripping and selfing. (C) Artificial tripping and crossing. (D) Under 
cover, gelfing—no insects, 


results with daily weather records. Correlations 
derived from the means for each strain for ten to 
fourteen days were highly significant. i 

* More detailed mvestigations were carried out during 
1954-55 with Eynsford, Du Puits, Provence and 
Grimm strains. Some results for 1955 showing the 
main differences between strains are given in Table 1. 

The number of florets tripped and pods and seeds 
set under natural conditions in (A) treatment was 
sumniler for Eynsford and Du Puits. Also, the 
difference between Provence and Grimm was small ; 
but the difference between them and the early strains 
was highly significant. Eynsford and Du Puits had 
the highest number of florets per raceme, percentage 
of tripped florets and number of pods formed. They 
also had a higher percentage of self-fertilized florets 
under cover (D) than Provence or Grimm, but this 
difference was small in treatment B. The difference 
in percentage of pods and seed per pod set under 
artificial tripping and crossing (C) between strains 
is negligible, but it is considerable ithe A early 
strains and Provence or Grimm in the actual number 
of pods and consequently total number of seeds set. 
In Provence and Grimm the percentage of tripped 
florets under natural conditions (A), artificially selfed 


florets and pods formed in (B) and artificially crossed - 


florets and pods set in (C) are in agreement with the 
figures obtained by Pharis and Urau‘ for similar 
treatments on an unspecified strain. When the 
number of seeds set per pod in treatment (A) is com- 
pared with that obtained in either treatment (B) or 
(D), a 2 to 1 ratio is obtained. This is similar to the 
ratio stated by other investigators5? under similar 
conditions. However, none of these investigators used 
early strains or indeed specified the strains used in 
their experiments ; whereas the present investigation 
. shows that the greatest difference is between early 
strains and mid-season or late strains. I observed 
when doing artificial tripping and crossing that the 
early strains tripped more easily than mid-season or 
late strains. The ease with which they tripped is 
possibly the most importent factor governing the 
greater number of pods set, as the other pollinating 
agencies, for example, honey bees, sun and wind, 
could trip & higher proportion of florets. 
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My own observaticn on honey bees was that they 
work in great mumbers on lucerne, taking nectar 
from the side of the flower, as Reinhardt* showed, 
but causing accidental tripping on other florets on 
which they landed. They might also cause the cross- 
pollination of some automatically tripped or wind- 
tripped florets. The part played by other small 
insects mentioned by some investigators^5" should 
not be under-estimsted. They are probably re- 
sponsible for the fact that I and also others?;? found 
8 much higher numbsr of pods formed on selfing in 
the open than under continuously covered conditions. 
In the present investigation the range of the number 
of seeds per pod set under cover (D) was only 1-3 and 
none of the pods produced a full spiral, whereas in 
the open (treatment B), it was 1-5 and a few pods 
had 2-3 spirals formed. This would support the 
hypothesis of small insects helping in cross- 
pollination. 

The report on this investigation will be published 
in full elsewhere. 


A. ZALESKI 
National Institute of Agricultural Botany, 
Cambridge. 
Oct. 28. 


! Akerberg, E., and Lesins, K., Herb. Abstr., 18, 248 (1948). 

? Reinhardt, J. F., Herb. Alatr., 23, 91 (1953). 

? White, W. J., “Advances in Agronomy”, 1, 205 (1949). 

* Zaleski, A., J. Agric. Sei., 44, 199 (1954). 

$ Pharis, R. L., and Uran, J., Can. J. Agric. Sci., 38, 74 (1958). 
* Knowles, R. P., Sci. Agric, 94, 29 (1943). 

T Lesms, K., Ann Roy. Agric. Coll., Sweden, 17, 442 (1950). 


Fixity in Chromosome Number of Plants 


Srupies on the chromosome behaviour of a large 
number of vegetatively propagatmg plants have 
revealed certain interesting facts. The investigations 
have mainly centred around members of the Aroideae, 
Liliaceae, Amaryllideceae and Dioscoreaceae, in- 
cluding the ornamental ones, especially those with 
obligate vegetative multiplication. 

In more than a hundred species of plants so far 
investigated, no constancy in the chromosome num- 
bers of the somatic cells, oven of the same root-tip, 
was found, and similar results are being accumulated 
from different groups of plants under investigation. 
In addition to the normal somatic chromosome 
number, which occurs with high frequeney in the 
nuclei, irregular numbars of chromosomes are present 
in numerous cells. No regularity in the sequence of 
their occurrence was noted and the numbers so far 
recorded suggest random behaviour. This interesting 
phenomenon was first noticed in Caladium bicolor’, 
and on careful scrutiny, the presence of irregular 
chromosome numbers 1s gradually being revealed in 
other species, of which species of Hemerocallis, 
Haemanthus and Crinum may be cited. In Hémero- 
callis citrina the normal somatic number is 22, 
whereas complements with 11, 18 and 20 chromo- 
somes also occur frequently in the cells of the same 
root-tip. Simuarly, m Haemanthus kalbreyeri, with 
2n=18 chromosomes, and Crinum kunthianum, with 
2n =22 chromosomes, 3bnormal numbers, such as 15, 
16+/, 17, 17+/, 18+2f, 20, 20--f, 21 and 10, 12, 
13, 14, 15, 17, 18, 20, 23, 24, 25 chromosomes 
respectively, have been recorded in different cells. 
The irregularities in these plants not only involve 
a numerical change bus structural alterations are also 
recorded in. cells otherwise showing a normal number 
of chromosomes. In species of Hemerocallis, etc., 
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different individuals of the same species differ in the 
karyotypes of the normal cells, even if these do not 
differ in chromosome number. In these groups of 
plants, where sexual reproduction is ineffective, such 
variations may lead to speciation through their 
presence on the growing tips of daughter offshoots’. 
Experimental attempts ‘to secure direct evidence 
of their role in speciation are yielding promising 
results. 

This peculiarity in chromosome behaviour strongly 
emphasizes the necessity of an extremely cautious 
approach when investigating the number and be- 
haviour of chromosomes in plants multiplying by 
vegetative means. The discrepancies often noted in 
the reports of chromosome numbers of the same 
species by different authors are significant in this 
connexion. It is apparent that the idea of the 
constancy of the chromosome number in cells is not 
Strictly applicable to all plants. 


Arun KUMAR SHARMA 
AROHANA SHARMA (née MOOKERJEA) 


Cytogenetics Laboratory, 
Botany Department, 
University, Calcutta 19. 
Nov. 16. 
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fae and VAR e s di N. K., Proc. Abst. 41st 
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A. K., Genetica, 27, 323 (1955). Mookerjea, "Archana, Caryologia, 
2. 1 and 221 (195i 5). 
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Some Problems associated with determining 
Iron in Plants 


Ir is well known that the total iron content of 
leaves determined by. chemical methods seldom 
reflects the true iron status of plants. In instances 
of lime-induced chlorosis in fruit trees! or metal- 
induced iron-deficiency in crop plants?, the iron 
content of chlorotic leaves is often reported to be 
similar or even higher than that of green leaves. 

Various workers have shown that the iron determ- 
. ined by leaf analysis is considerably Jess after 
washing the leaves either in water containing & 
detergent or in dilute hydrochloric acid®. This 
difference has been assumed to result from the 
removal of iron contamination on leaf surfaces, 
although it has not hitherto been determined whether 
or not mon is leached from the tissues during leaf - 
washing. 

We have found that iron is a serious contaminant 
on the leaves of tomato grown m a glasshouse, and 
that it may be removed readily by washing the plant 
in water-containing 0:3 per cent detergent. 

The effect of duration of leaf washing on the iron 
content of tomato ‘tops’ was investigated as follows : 
The tomato plants, nine weeks from seed, were cut 
at approximately 6 in. above soil-level and immersed 
and well agitated in 0-3 per cent “Teepol’ in distilled 
water, drained for 5 sec. and then rinsed in distilled 
water. Tho results are shown in Fig. 1; half of each 
time interval was used for the detergent wash and 
the remainder for water rinsing. Significant amounts 
of iron were removed during the first 20-sec. wash- 
ing period, but additional treatment did not further 
reduce iron. The manganese content of the plants, 
which is similar to their iron status, was unchanged 
by the washing treatment. Potassium, which is more 
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Metal (p.p.m.) 


90 





Time (sec.) 


Fig. 1. Iron and manganese contents of tomato leaves after 
washing them for various perlods in 0-3 per cent detergent and 
distilled water » 


readily leached than other nutrients, was also un 
affected by this treatment. That the iron is remové 
from the external surfaces only is shown by the fac 
that the iron content of leaves of tomato plant 
grown in a dust-proof chamber remained unchange 
after washing, and their iron content was comparabl 
with that of washed leaves of plants grown in th 
open glasshouse. 

The following experiment was carried out wit. 
radioactive iron to determine whether iron was los 
from the plant tissues during washing: Tomat 
plants, var. Market King, were grown from seed i 
a complete culture solution containing. 1 mgm. c 
iron labelled with 4 uc. of iron-59 per litre. Sn 
nine and twelve weeks after seed germination th 
tops were washed, dried and the iron content of th 
wash solutions and the plants determined by chemica 
and tracer methods. The results are given in Table 1 

Washing the plant ‘tops’ for between 30- an 
90-sec. periods in detergent and water resulte: 
in a large loss of iron from the external surfaces 
but there was no appreciable loss of iron from th 
plant tissues, as is clearly shown by the low radio 
active assay values for iron-59 in the wash solutions 
The greater amount of tracer iron in each initia 
wash may have been caused by abrasion of glandula 
hairs. 

In other experiments the iron content of dried anc 
ground sub-samples of washed leaves were found t 
be less variable than those of unwashed specimens 
suggesting that the unequal distribution of iron con 
tamination on leaf surfaces was the main cause 0 
the variafion noted. 

It has been suggested that the adsorption of iroi 
on silice and the formation of soluble iron complexe: 
during acid digestion interferes seriously with iror 
analysis of plants’. In our experiments, however 
tracer and non-radioactive iron were recovered fully 
when added at various stages during nitric anc 
perchloric acid digestion of different dried plan 
materials, which are specially chosen to represent : 
range of silica contents*. Further, in tomato plant 
containing radioactive iron there was no indieatior 
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Table 1, EFFEOT OF WASHING WITH DRTERG 


AND WaTER ON 
THE REMOVAL OR [RON FROM TOMAT 


PLANTS 


. 
(2) (3) (4) 
Agm. iron 

nthe | (8) as per- 
wash solu- | centage of 
tions, de- | total iron 
termined | in plant 
by on ‘tops’ 


methods 
(surface 
^ fron) 


from | (1) as per- 
plant ‘tops’, | cent. NS 
determined 
by the tracer 
method 





(10 sec. 
papi e 


(30 sec.) | 0-65 0:08 
Distilled water 

(30 sec.) 
Distilled water 

(30 sec. 


0:25 0:07 
)| 0:17 «0:06 


that the iron content of acid digests of plant ‘tops’ 
determined chemically by a-x-dipyridyl was less than 
that determined by the tracer method, thus demon- 
strating that soluble iron complexes, even should they 
be formed during acid digestion, did not interfere 
with the determination of iron in tomato. 
A full account of this and related work will appear 
elsewhere. 
D. J. D. NICHOLAS 
C. P. LLOYD-JONES 
D. J. FISHER 


University of Bristol Research Station, 
Long Ashton. 
Oct. 25. 
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A New Type of Male Fructification 
referable to Glossopteris 


In a recent communication!, I described several 
types of pollen sac containing typical Pityosporites 
type of pollen from some Ranigunj (Upper Permian) 
coal, Lower Gondwana, India. For some years now, 
the members of the Lower Gondwana Pityosporttes 
have been assumed to be the pollen of Glossopteris, 
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Fig. 1. PR aac showing a dehisced pollen sac liberating 
numerous Lower Gondwana ^y omes type of pollen grains. 


Fig. 2. Photomicrograph showing @ pair of characteristic Lower 
Gondwana Pityosporwes trpe of pollen grains on the dehisced 
wall of the pollen sae shown in Fig. 1. x 260 


because both the genera occur profusely and in close 
association throughout the system?. If such a relation- 
ship between Pityospcrites and Glossopteris is accept- 
able, naturally, therefore, the sacs containing the 
Pityosporites should be regarded as the male fructifica- 
tions of the Glossopter-s. If this proposed relationship 
is established, the morphological value of the male 
fructifications described here, and in a previous com- 
munication!, may have some bearing in determining 
the systematic pesition of Glossopteris, since con- 
siderable doubt new exists as to the structure of the 
male fructifications of the genus. 

A new type of sac containing Pityosporites type of 
pollen (Figs. 1-2) from coal of Karharbari stage 
(Lower Permian) «f the Lower Gondwana, India, has 
now been found. ‘This differs from those previously 
described! in (1) the manner of dehiscence, and (2) its 
general shape and structure. It is thus a new member 
of the previously reported group of male fructifications 
referable to Gloss»pteris. 

The new type of pollen sae is free and occurs 
singly in maceratien residues, exannutate, apparently 
sessile, more or less oval with the base broader than 
the apical region (which is a very short and slightly 
raised cylindrical structure), unilocular, dehiscing 
regularly along a median line of dehiscence from the 
apex in a longitudinal direction ; as a result the sac 
splits into two equal halves which are attached tòs 
wards the base and thus liberates typical pollen-of 
Pityosporites type (Figs. 1-2). The cell structures of 
the sac are mostly destroyed ; in some places, how- 
ever, they are famtly visible (but not reproducible 
photographically). The cells along the line of de- 
hiscence are linear, with mostly irregularly and later- 
ally thickened wails (Fig. 3) where the sac bursts, 
and the cells become progressively shorter and broader 
away from the region of dehiscence and thus usually 
appear as rectangular structures (Fig. 4). The whole 
pollen sae measures 1.440y x 1,100u. A structure 
of this size can easily 5e accommodated in the sorus- 
like body borne by a Glossopteris*. 

The pollen grains are typically Lower Gondwana 
type of Pityosporites previously described by many 
authors. Each grain is provided with two lateral 

reticulately marked bladders placed on opposite sides 
of the thickly rimmed. more or less elliptical body, 
which consists of a number of horizontal stripes 











nè Fig. 3 3 Camera lucida sketch, of some characteristic cells of the 

Aine of dehiscence (shown. by an arrow head) of the pollen sac 

with irregular thickening in the walls, mostly restricted towards 
the actual line of dehiscence, x 425 


Fig. 4. Camera lucida sketch of some characteristic cells of the 
pollen sac wall away from the line of dehiscence. x 425 


s (Pig..2).. '"Dhe.size varies from 58u to 80u (from. 


“bladder tip to bladder tip). 

Such different types of fructifications—as described 
«here with longitudinal dehiscence, and others pre- 
; viously deseribed! with primarily transverse mechan- 
yn of dehiscence—do not usually occur in the same 
185. However, the tendency towards longitudinal 
dehiscence. as a secondary adaptation for pollen 
dispersal after the first clear transverse dehiscence is 
quite clear in some of the pollen sacs described 

















lated ‘with growth slavery 
[ of experimental work. designe 
to investigate this apparent discrepancy, significan 
effects of cyanide inc pendent of radiation have bee 
discovered. The experiments involved four conditions 
Roots weré immersed in water or in 5 x 10-4, 
tassium cyanide at pH 7 for 30 min., and a 
me time nitrogerr or oxygen was bubbled throu; 
the vessel. At yarious.intervals after such treatmen 
the lengths of the roots were measured: and tips. 
fixed for eytólogical examination. 
The measurements of length revealed significa 
effects:.of cyanide,, primarily in the. presence’ of | 
oxygen. There is imilar effect on the progress of | 
mitosis: ¿Mitotic index” (proportion. of *eells 
metaphase, ahaphase or telophase) is tempo 
reduced after the period in nitrogen, and the reductio: 
may be increased veryslightly by cyanide. Oxyg 
js little effect. Cyanide and oxyge 
together, however, produce a greater and more pro- | 
longed inhibition of mitosis. 
tion of anaphases revealed that the roots. 
treated with cyanide in the presence of oxygen con- - 
tained a much higher frequency of chromosome : 
aberrations than those that received the other treat- ^ 
ments (Table 1). There is no evidence of any effec 
of oxygen in the absence of cyanide. or 
in the absence of oxygen. 



























Table 1 
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‘Treatment 












A naphs es 
55 Abnormal 












Anaphasea 
96 Abnormal 










| 95 Abnormal | 


“io | 109 
1 | 








100 | 100 | 100 E 100 
> 0 i 

000 | 100 i x 100 
0 0 





“These may be regarded as intermediate 
forms. This is now tine to question whether Glossopteris, 
possibly "bearing pollen sacs. of char acteristically 

` different nature as discussed here and previously, is a 

.well-knit genus. The ovulate fructifications are also 

mot of the same type’. 

S J. SEN 
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TE he ‘low mitotic index at these times reduced the anaphases available below the 100 per root aimed at, 
i T Only one root examined as in the nitrogen experiments, 








Other effects of cyanide have been reported, which 
may be of interest in considering the present ex, 
ments. Cyanide and azide are known to cause | 
tions‘»5, It has been suggested that these subst 
cause the accumulation of peroxides by the inhibit 
of eatalase* and that these peroxides may be involved 
in. chromosomal disturbances’. It is known that: 
cyanide. and azide both inhibit the cytochrome 
system, and this inhibition may channel more of. 
the aerobic. respiration through the cyanide (azide)-: 
insensitive flavoprotein system which can. produce 
hydrogen peroxide^"?. Further, King et al. suggested - 
that in high oxygen tension the flavoprotein systems 
have greater activity and more hydrogen peroxide 
may be formed. 

lt is possible, therefore, that the chromosome 
aberrations reported above are caused by peroxide, 
the formation of which may be partially influenced: 
by oxygen tension. ; l 



























are used in ‘conjunétion 
> the effect. a cyanide with 


"d'hese irradiation 
results will be the subject of a later report. * 
This Pes MN was carried out. n Sheffield and 


Keds in the: aba nce of oxy gen. 
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ing and Fossil Pollen from Macquarie 
: Hane 





| AT pas to deseribe the fluctuations of 
hd steppe vegetation in Tierra del Fuego in 
al ti Cookson? deseribed the pollen 
occurri ig in the tertiary lignites of the. Kerguelen 
e oe So for ag I any aware, ño | workers have 















i iddle à Mesozoic time. it i been much reduced in 
əy block faulting and has undergone extreme 
glaciat n during the last Ice Age.  Fluvio-glaeial 
considered by Mawson? to be postglacial 
, are fairly common and include well-developéd 


ar of the 1951 Australian National 
| Expedition based on Macquarie 
le to obtain a series of lignite 
nation, "By extraction of pollen 
method of Erdtmant.and by com- 
types: discovered with those of the 
lar flora (some thirty-eight species of 
and small herbs), it has been possible to show 
ently complete disaffinity between the past 
present vascular floras of the island. This finding 
strongly - ‘suggests that thé lignites represent the 
remnants of a preglacial flora. Altogether seventeen 

in fossil pollen types were found, and it is of 
mt rest that these did not include Nothofagus or 

















"s extinction of the remnant flora. 
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it is to- -day, itis probable: at; notw ithstanding' the 
severity of the glacation, parts of the land mass 
were capable of supporting plant life. Such. con-- 
ditions exist at present in several parts of the sub- 
antarctic zone. With the recession of the ice sheet, 
it is reasonable to assume that the limited plant life 
began to colonize the freshly exposed land.surface. 
At the time when faulting and subsidence were 
practically complete, it is probable that small plan 
communities were able to survive in more favourable 
sites on the now mech smaller land mass. ‘Those 
communities may. have formed the bands of lignite 
still preserved at Macquarie Island. 

With thé land mess greatly reduced in size, a 
reversal of conditions might readily result in complete 
That such à reversal». 
may have taken place is indicated by the fact: that 
the lignites were found to be covered with consider- 
able layers of fiuvic-glacial rubble. ^ Should this 
explanation be cerrect, then the fossil pollens may . 


. be closely related to the „Tertiary floras of the. 


Antarctic. 

It is of interest that no definite affinities Gould: be 
found between the fossil pollens of Macquarie Island 
and those described ky Couper? from. New Zealand. 
Although he has recorded compositos grains in 


deposits ranging fror Miocene to Recent in age, 6 


without detailed :deseriptions it. is not possible to 
decide whether any of these are identical with those 
oceurring in the ignites of Macquarie Island. : 

A search of the available literaturet* has shown 
that the pollen ef many species of the antare 
vascular flora has noi been described. Until such- 
descriptions become available, the identification of . 
recent fossil pollen Tom this zone must remain 
uncertain. 






Joun BUNT 
Antarctic Division, d 
Department of External Affairs, 
187 Collins Street, 
Melboume, 
Victoria. 
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A Direct Method for the Measurement 
of Ceretral Blood-flow 


Tur blood.flow threugh the rostral and. parietal 
parts of the heparinizec cat's brain has been measured.” 
by cannulating the sagittal sinus. ^ This flow has 
been correlated with the systemic blood pressure and 
the electroencephaiogram. 

After longitudinal craniotomy in the midline, the 
sinus was ligated at its caudal énd.. On the rostral 
side of the ligature a tain polyethylene catheter was 
introduced into the sinas. The blood: was directed to 
an electric drop recorder, connected with an ‘ordinate 
recorder’ which operated a galvanometer. The blood 
was then returned io the animal by intravenous drop 
The ezanietomy . interrupted. the most 
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Fig. 1. Cat, 4:5 kgm. ‘Nembutal’ (40 mgm./kgm.). Vagus, cervical 
sympathetic trunk and the sinus nerve divided bilaterally. Blood 
pressure (thick line) from the femoral artery. ood-flow from 
sinus sagittalis superior (vertical lines). Each drop of blood 
from the sinus rapidly carries the spot of the mirror galvano- 
meter to the base of the figure, from which it returns at slower 
speed so that a steeply rising linc is recorded. The length of these 
lines is directly proportional to time-interval between drops, 
By joining the upper ends of these lines one obtains a curve 
inversely proportional to blood-flow (cf. calibration on the right). 
The record is d every 30 sec. (A) 10 per cent carbon 
dioxide in the inspired air; (8) twisting the pinna ; (C) pinching 
the paw of the right foreleg. Note, large transient increase of 
blood-flow in B, slower inerease in A, transient decrease of flow 
in 


| 
! 


| 


important anastomoses between the sagittal sinus 
and the diploie veins. Ringer solution was injected 
through the catheter into the sinus in order to show 
that no larger anastomoses still existed between the 
sinus and other veins, Intravenous injections of a 
solution of indian ink and gelatine showed that the 
drainage was restricted to the rostral and parietal 
parts of the brain and did not include extra-cerebral 
areas. Even the jugular bulbs are known to hold 
only 2-6 per cent extra-cerebral blood!. 

The systemic blood pressure was recorded in the 
femoral artery by a strain-gauge instrument. The 
electroencephalogram was led off bipolarly from the 
middle suprasylvian or the eruciate gyrus. 

This method has made it possible to demonstrate 
that variations in the cortical blood-flow may occur 
even when the systemie blood pressure is constant. 
Smaller changes in the blood pressure may be com- 
pletely without effect on cerebral blood-flow. A larger 
change in blood pressure, on the other hand, was 
usually followed by a passive increase in the cerebral 
blood-fiow. The well-known vasodilating effect of 
an increased concentration of carbon dioxide could 
easily be demonstrated (Fig. 1,4). Cerebral vaso- 
motor reactions, reported to appear during changes 
in the electrical activity of the cortex?, were likewise 
revealed in a very direct fashion. Thus, for example, 
in the lightly anesthetized preparation, nociceptive 
stimuli, twisting the pinna and electrical stimulation 
of the reticular activating system produced transient 
changes in the cortical blood-flow. There was a 
latent period of about 2-5 sec. and a duration 
which paralleled the concomitant change in the 
arousal reaction of the electroencephalogram (Fig. 
1,B and 0). 

Doses of adrenaline and noradrenaline which gave 
identical rises in the systemic blood pressure were 
found to produce different effects upon the cerebral 
blood-flow, the effect of adrenaline being the larger. 
Ergotamine, in most cases, was found to elicit an 
inerease in the cerebral blood-flow. This effect will 
be described in detail elsewhere. 

Deep anmsthesia abolished all kinds of vasomotor 
reactions in the cortical vessels. The vascular resist- 
ance, which in such circumstances remains constant, 
makes the cerebral blood-flow a direct function of 
the systemie blood pressure. Ether paralyses the 
cerebral vessels in the dilated state, while under 
barbiturates they are paralysed in a state of con- 
striction, To judge by the electroencephalogram, 
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* : 
the resistance of the vessels to anestheties corresponds 
roughly to the level.of activity of the cortical neurones. 
, ' D. H., Inovar 
i U. SÖDERBERG 
Nobel Institute for Neurophysiology, 
Karolinska Institutet, 
Stockholm 60. 
Oct. 6. 
?Shenkin, H. A., Harmel, M. H., and Kety, S: S., Arch. Neurol. 
Paychiat,, 60, 240 (1948). 
* Darrow, C. W., Green, J. R., Davis, E. W., and Garol, H, W., J. 
Neurophysiol., 7, 217 (1944). Jasper, H. H.. and Erickson, T. C., 


J. Neurophysiol., 4, 333 (1941). Ingvar, D. H., Acta physiol. 
scand., 33, 169 (1955). 


Action Potentials from Internal Laryngeal 
Muscles during Phonation 


ELECTROMYOGRAPHY of the internal laryngeal 
rouscles has beén applied in the diagnosis of laryngeal 


. palsy by Weddell, Feinstein and Pattle!. In a study 


of phonation, Katsuki* recorded action potentials 
from the m.crico-thyreoideus externus in a ease with 
partial resection of the larynx. In the present study, 
action potentials were recorded by means of con- 
centric needle electrodes inserted in the m.thyreo- 
arytaenoideus internus (m.vocalis), crico-thyreoideus 
externus, inter-arytaenoideus transversus and erico- 
arytaenoideus posterior (m.posticus) of normal subjects 
and of patients with laryngeal paresis. In addition, 


Fig. 1 


(A) Subject A. H., 64 years; left m.thyreo-arytaenoideus 
internus, intonation of ‘e’, frequency 205 c./s, (a) Directly re- 
corded action potentials; (b) mean action potential amplitude ; 
(e) voice recorded on microphone 
(B) Subject C. 8., 55 years; right m.thyreo-arytaenoideus 
internus, intonation of ‘e’, frequency 285 c./s.; first with small, 
then with large intensity. (a) Directly recorded action potentials ; 
(6) mean action potential amplitude; (e) voice recorded on 
microphone 
(C) Subject A, J., 44 years ; *left side paresis of n.recurrens, 
intonation of ‘e’, frequency 263 e./s. (a) Directly recorded action 
potentials in left m.crico-thyreécideus externus; (b) directly re- 
corded action potentials in left m.thyreo-arytaenoideus internus ; 
(c) mean action potential umplitude in left m.thyreo-arytaenoldeus 
internus; (d) voice recorded on microphone 
(D) Subject F. B., 47 years: left crico-arytaenoideus posterior, 
intonation of ‘a’, frequency 200 ¢./s. (a) deeem recorded action 
potentials; (b) mean action potential amplitude; (e) voice 
recorded on microphone 
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; usly with the action poi niala, 
increase in activity occurred in the m.thyreo- 
noideus internus, erico-thyreoideus externus 
ter arytaenoideus transversus 0:3 sec. before 
observed on the mierophone (Fig. 1,4, 
degree of muscle activity increased 
increasing pitch as long as this obtained 
in register. Increase in tone volume 
any effect on the degree of muscle 
B) -As in other voluntary muscles, 
etivity was due to an increase in the 
ivated muscle fibres and in their fre- 
ischarge. 
was possible to follow the increase in frequency 
for a pra motor unit potential (from 10 to 50 per 
1 1,0). The activity was maximal before and 
inst period of intonation. Then.it re- 
a slightly lower level until intonation 
y was simultaneous in the m.thyreo- 
internus, erico- thyreoideus externus 
noideus iransversus. 
in ieo:arytaenoideus posterior 
ibited during intonation (Fig. 1,D). 
occurred 0-3. sec. before à signal 
| microphone. 
ject was asked to prepare an intonation 
production. (silent. speech’), the initial 
ty was ‘still observed. 
K. FAABORG-ANDERSEN 
Fritz BUCHTHAL 
Institute of Neurophysiology, 

University of Copenhagen. 
2 Sept. 28. 
Feinstein, B., and Pattle, R. E., Brain, 67, 78 (1944), 
< Proe. Roy. Soe. Med., 89. S17 (1945-46). 
Jap. J. Physiol., 1, 29 m 50). 
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the Terminal Pigment Spots of 
tarfish, Asterias forbesi, in Light 
^.^." Orientation ; 


generally stated in standard reference and 
xt-books of zoology that, in species where such 
dies are present, the terminal pigment bodies (or 
spots’) are necessary for light orientation. In 
early studies, Romanes', in the “starfish”, and 
ye , in Asterina gibbosa and Asterias glacialis, 
these spots were essential in the positive 
of these starfish and that without 
bodies such responses were. lacking. 
ther hand, several contradictory reports have 
red?*-* which emphatically state that 
ototropie responses persist even. after 
f all the eye spots of each ray of Echin- 
na, Pentaceros reticulatus and Asterias 
herefore undertook to check the role of 
t bodies in light orientation of the 
fish of the North Atlantie coast of North 
outh of Maine, A. forbesi, as well as to 
, possible chemical basis for light per- 











don. 
i his d two different sets of study were under- 
et starfish: to orient to light and 


e Speorehion spectra were studied 
from: these. terminal bodies 
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as well as from the dorsal skin of individuals of this 
species. 


In the first case, the pigment body was removed» . 
- starfish (about one: 


from each of the rays of twent: 
and a half inches across, in size) by simple transverse 
cutting about one half-centimetre from the tip. These 
were then placed, tegether with an equal number 
of intact starfish of similar size, in a tank with 
running sea water, which was so illuminated by the 
light from a 100-wat: Burton lamp (placed 18 in. 
from the end of the tank) that one side of the tank 
was illuminated by a narrow shaft of light parallel 





to the long axis ef the tank. After all the starfish. 
had been permitted to distribute themselves freely 
throughout the tank the number of normal and 


'eyeless' animals to be found in the dark zone was 
counted. After each sach observation all the starfish 


were replaced into the darkened (approximately 2) 
portion of the tank and allowed to redistribute them. 
selves for at least three (usually 10—12) hours fore d 








a subsequent tally wasmade. The following r 
the results of such observations over a 
period : : 


Trial No. ‘Inta«t starfish diete starfish 5 
in Gark zone - in dark zone - 
1 10 : 5 : 
9 15 6 
3 1i * 
4 9 9 
5 6 9. 
6 19 26 
7 ü T5 


Although facilities for studies involving. various. 


portions of the visible light. spectrum were not avail- 
able, a second similar set of observations was made 
upon 26 eyeless and 26 normal starfish (14-2 in. 
across) exposed te a similar narrow shaft of light 


from a Westinghouse 30-watt red safety lamp under 
< In one ease 
twelve normal and.six eyeless; in à seeond observation WU a 
five of each type of starfish were found in the dark | 





otherwise identical conditions as above. 


part of the tank. Clearly, the eye spots are not 
essential for positively tropic responses by this species 
to light of this quality and intensity. 

An obvious assumpsion from the above obseva- 
tions is that the skin of the species in question is 
sensitive to light. To establish a chemical basis for 


such sensitivity to light, extracts were prepared, . 
directly as well as indirectly (through phosphate 


buffer followed by petroleum ether extractions), into 
a 2 per cent digitonin solution, from the eye spots 
and adjacent dorsal skin segments from animals. of 


this species, previeusly dark-adapted in running sea. 


water for at least sixteen hours. All preparations 
were made in the darz and comminution of tissues 
effected at 0-5? C. Spectral analyses of such extracts 
revealed an absorption spectrum with a sharp peak 
at close to 320 my and a secondary, broader and lower 
plateau at about 450—500 my, for each of the sets of 
extracts studied. Also. a minimum of thirty minutes 
exposure of each of these extracts to cooled, white light 
(from a 100-watt Mazda lamp), placed twelve inches 


from the cuvettes containing these extracts, resulted. * 


in a significant deciine in the optical density thereof ; 


this indicated the presence of a photosensitive : 


pigment. 

Obviously, therefore. both the skin and pigment 
bodies of this species possess a similar photosensitive 
chemical component which suggests that. both have 
a common functionin gross light perception, especially 
in the positively photetropic responsiveness of this 
animal. There remains. however, further clarification 






















^c water. 








Qe sensi 
skin to "ight oft 
possibly greater (if not. specific) sensitivity to par- 
ticular bands of the spectrum. What is contemplated 
is am additional behavioural study of the responsive- 
ness of this species to various parts of the spectrum 
as well as concomitant spectral analyses of the 
extracted pigments before and after exposure to each 

of several bands of the light spectrum. 

. This work was carried out at the Woods Hole 

“Marine Biological Laboratory Department of Physio- 
logy Laboratories; I am indebted to Dr. Daniel 
Mazia for making such facilities available for this 
study and to Dr. George Wald of Cornell University 
for his valuable suggestions concerning the chemical 
aspects of the work. 






M. ROCKSTEIN 
New York University College of Medicine, 
H 550 First Avenue, 
New York I8. 
Oct. 4. 
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Failure of Enforced Hibernation ‘to inhibit 
Breeding in the Frog (Rana temporaria) 


Ir is well known that the frog (Rana temporaria) 
is extremely tolerant of cold, and may continue to 
breed when ice covers or encrusts the sides of the 
ponds. ‘Warmth, or a small transitory rise in tem- 
perature, however, may be necessary for breeding 
to be initiated. 

Dr. M. Smith! suggests that the variability in time 
of spawning (apart from temperature) may be due 
to the phosphate content of the water and to the 
< availability or otherwise of food for the tadpoles. 
Thea ount and the intensity of light are also thought 
important. . 
ew of these accepted facts, it seems worth 
recording the following. 

' A group of male and female frogs, captured in 
East Anglia in lato September 1954, were subjected 
forced hibernation: in a domestic refrigerator 
early | in October of the same year. 

-The thermostat in the refrigerator was set so that 
the t mperature was maintained at 38? F. A maxi- 
mum and minimum thermometer was put into the 


m 


refrigerator and the temperature checked twice each 

















; nimals were stored in a shallow enamel tray 

containing 13 in. of tap water and covered by a piece 

‘of hardboard drilled with several j-in. holes. The 
water in the tray was changed on alternate days. 
There was no pilot light in this particular refrigerator. 

In mid-May 1955, 74 months after enforced hiber- 
nation had started, amplexus occurred in four pairs 
of animals and spawn was laid. 

Spawn continued to be laid at intervals until early 
July... During this time, however, the animals were 
not always in smplexus. The spawn was removed 

-from the refrigerator and put into shallow trays; 
* some contained tap water and one contained rain 
"The spawn in the rain water developed and 
. the spawn in the tap water did not. By August 1955 
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When the adult frogs spawned it is estimated that 


they had been exposed to light of average indoor 


intensity for half a minute on alternate days for 
74 months, and warmth for the same period.. ‘They 
had, however, been exposed to cold tap water also on’ 
alternate days. Due to the large surface area, the 
water would probably only take 15-30 min. to attain 
the temperature of the refrigerator, that is, 38* F.. 
It is probable that the phosphate content of the water: 
varied little, and certainly there was no food avail: 
able either for the adult frogs or for any pot 
tadpoles. It is noteworthy that not all the fen 
animals spawned, and that the onset of breeding 
substantially delayed in the others, ; 
It is possible, and indeed probable, that there 
a gradual build-up of the hormones necessar 
breeding to oecur; but it must be generally a agi 
that the external stimuli usually considered necessary J 
for this to occur were minimal. NE 
Ruopa M. ALLEN — 
17 Cumberland Court, 
Cardigan Hoad, 
Leeds 6. Oct. 9. 


! Smith, M., “The British Amphibia and Reptiles", p. 129 (1951). 


Status of Protobatrachus massinoti 


Tur history of the Amphibia Salientia can readily 
be traced back to the Jurassic when it appears that; 
skeletally at least, they were already typical, modern 
Anura. The pre- -Jurassic history of frogs, howev 
was completely unknown until 1937 when Piveteau 
described Protobatrachus massinoti from the lower 
Trias of Madagascar. To accommodate Protobatrachus, 
Piveteau defined a new order, the Proanura, differing: 
from the Anura chiefly in possessing a tail but no 












urostyle and with the tibia and fibula, radius and 
ulna, unfused. i 
-In exeluding Protobatrachus from the Anura;. 


Piveteau strongly emphasized that no analogy exists 
between the tail of modern frog tadpoles and the 
‘true’ tail of Protobatrachus since, in the former, 
vertebrae develop but only the notochord with its 
sheaths and enveloping skeletogenous layer. 
recent survey of anuran larva, however, Ioi 
examined tadpoles of the pelobatid Megophrys m 
and found that, from early larval stage. they poss 
about seventeen ossified caudal vertebra—a condition. 
that, so far as I am aware, has not hitherto been. 
deseribed for any other anuran larva. [n the 
of this discovery it seemed pertinent to re-examine. 
Piveteau's statement and the status of Protobatrachus. | 

If Protobatrachus is regarded as an adult form t 
problems of functional morphology are posed. Firs 
the animal possesses ilia, femora, tibi» and fibula 
which, although relatively not as elongated as in 
the adults of modern frogs, are, nevertheless, clearly 
salientian adaptations and, consequently, a sacral 
articulation would be expected. But no sacrum: 
appears to be present. Two vertebra» with backwardly: 
directed ribs lie between the iliac arms, but they are 
quite free of the pelvic girdle; while, mesial to the 
heads of the ilia, where articulation normally occurs, . 








: the single vertebra present is unexpanded and un- 


specialized. How, then, ean the salientian trends so 
clearly shown inthe hind limbs and girdle, and which 
oncerned with transmission of 
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thrust against the vertebral column, be correlated 
with the absence of a functional sacrum ? Secondly, 
as Piveteau appreciated, and as the nature of the 
caudal vertebre suggests, the tail was much longer 
than the remains described by him. How can such 
an organ, so clearly incompatible with the salentian 
features listed above, be considered to have combined 
with them to form an efficient locomotory system ? 

These morphological enigmata can logically be 
resolved by regarding Protobatrachus as a tadpole 
in the later stages of metamorphosis. The tail with 
its ossified vertebra 1s now explicable as a larval, 
locomotory organ destined for resorption at meta- 
morphosis as in the case of Megophrys major. . This 
view can also account for the moderate lengths of 
the ilia and hind limb bones and for the absence of a 
sacrum, for these elements completo their develop- 
ment and are knit into a functional unit only towards 
the end of metamorphosis when, after the resorption 
of the tail, they form the locomotory organ of the 
adult. It may explain, too, the paucity of the anterior 
cranial elements for, at this stage, they would not 
be ossified to any degree. 

A detailed account of the structure and develop- 
ment of the vertebral elements m Megéphrys major, 
with a discussion on anuran phylogeny, will be 
published elsewhere. . 
I. GRIFFITHS 

Department of Zoology, 

Birkbeck College, 

London, W.C.1. Oct. 18. 

1 Piveteau, J., Ann. Paleontol , 34, 185 (1937) 


Effect of Supplementary Choline and 
Methionine on the Response of Chickens 
to Folic Acid 


Tan wide range of folie acid requirements of 
chickens reported by various authors! 1s partly 
explained by considerations of dietary and genetic 
factors known to affect requirements. Excess intake 
of choline? and glyeme? has been shown to depress 
growth or produce anzmias which can be prevented 
by feeding supplementary folic acid. In experiments 
at this Station, the effect of cholme on folic acid 
requirements has been confirmed, and supplementary 
methionine,has been shown to have a similar effect, 

Two experiments, observing the effect of supple- 
ments of 0-2 per cent di-methionine and 0-066 per 
cent cholme (providing an equivalent quantity of 
labile methyl groups as 0:2 per cent methionine) on 
the response to supplementary folic acid, have been 
completed using White Leghorn chickens up to six 
weeks old. The basal diet contained crushed wheat, 
meatmeal and whey powder. Dietary supplements and 
results are summarized in Table 1. 

The response to methionme added as the sole 
supplement or together with folic acid in experiment 1, 
and in the presence of both choline and folie acid in 
experiment 2, shows that the diet was deficient in 
methionine and that the response was independent 
of the role of methionine as a methyl donor. 

In experiment 1, the absence of response to folic 
acid alone, and the response following addition of 
folie acid to the diet supplemented with methionine, 
indicate that the chicken’s requirements of folic acid 
were higher following methionine supplementation. 
In experiment 2, the growth depression following 
supplementation of the diet with choline and the 
effect of addition of folic acid in reversing this 
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Table 1. EFFECT QF METHIONINE AND CHOLINE SUPPLEMENTS ON 
THE GROWTH RESPONSE OF CHICKENS TO A FOLIC ACID SUPPLEMENT 


Supplements to basal diets 


4 p.p.m. folic 
4-4p.p»m 0295 di- acid + 02% 
Exp 1 Tul folicaeid  methionme — di-methionine 


Relative weights at 
6 weeks (difference 
forsignificance P «- 100 
0 05, 5 per cent) 


98 112 120 


Supplements to basal diets 


686% 0066% choline’ 


0 086% choline + + 44 ppm 
Exp 2 Ni choline  44p.pm fohe acid+0 2% 
folic acid methionine 
Relative weights at 
6 weeks (difference 
forsignifleance P< I00 83 101 106 


0:05, 5 per cent) 


response suggest thet the methionine folie acid 
interaction observed m the first experiment was due 
to the labile methyl group in the molecule. These 
results indicate that folic acid is required for the 
catabolism of exeess methyl groups as well as in 
transmethylation processes. As glycine also provides 
labile methyl groups?, the.effect of folic acid m re- 
versing the toxicity af glycine further confirms this 
role of the vitamin. 

Further details o7 these expermments will be 
published elsewhere. 

. M. W. McDowarp 
Poultry Experimen:; Station, 
Seven Hills, 
New South Wales. 


* Duckworth, J., and Ellinger, Œ. M., Brit. J. Nutr., 8, 253 (1019). 


2 Melas, V H, ‘Pearson, P B, and Sherwood, R. M., Proc Soc Exp.-. 
Biol. Med., 62, 174 (1943) Davis, J E, Amer J Physiol., 142, 
402 (1944), 147, 404 (1947). 


* Nabel, E. C., Sunde, M. I., Cravens, W, W., and Snell, E. B., Poultry 
Scr., 30, 925 (1951). Macklin, J J., Denton, C A., and Bird, 
H R,J Nutr , 46, 38€ (1952) 


‘Arnstein, H R. V , and Neuberger, A., Biochem. J , 55, 250 (1053). 


Science Babel 


WHILE agreeing with the points made in the 
editorials of November 5 and 19, I may perhaps say 
that you reveal more than I thmk you were aware 
of when writing “a nation using... a minority lan-- 
guage cannot escape bilingualism if it desires to 
attam high standards of culture and scholarship". 
If the sentence is understood as referring to the uso 
of minor languages for publishing, it is mdisputable ; 
but all too frequently ıt turns the other way— 
scholars within the major language groups neglecting 
the literature outside their own language. In fact, 
if we take into consideration languages read as well 
as written, no language group can to-day avoid 
even trilingualism if it wishes to attain the highest 
Standards of culture &nd scholarship. 

To illustrate this pcint I have made a small survey 
of world scientific literature within a comparatively . 
narrow field, so that the authors ‘have had the 
theoretical possibility of drawing from the same, 
rather well-cireumscribed scientific heritage. Two 
botanical journals were used from each country or 
group of countries!, one with a background of 
ecology, the other more general. The most recent 
issue(s) was (were) used, and at least ten papers were 
analysed. No issue was older than 1952. 

The idea, was that, whereas it is difficult to calculate 
how much scientific material is presented in different 
languages, it is comparatively easy, by studying the. 
reference lists at the ends of the papers, to find out 
what is really utilized by fellow scientists. 
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Percentages 











No of | No. of titles in 
Countiy papers | referencelists | English | German | French | Russian iare rs 
coll. 
Britain 30 * 618 78 15 
France 22 1,000 42 14 
Germany 26 413 22 69 
Scandinavia 25* 554 63 19 
Switzerland 30t 701 24 60 
United States 38 e 679 84 11 
U.S.S.R. 33 392 16 10 
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* 23 English, 1 German, 1 Swedish, 
1 29 German, 1 French. 


d * 

The results are given in Table 1. Its short- 
comings are obvious, -but the fact that the per- 
centage figures from each pair of journals (from 
one country or area) were practically identical, may 
serve to give it more emphasis. The only exception 
was the Swiss pair, which showed considerable 
discrepancies. 3 ; D 

That our Soviet colleagues know more about 
‘Western’ literature than the reverse is nothing new ; 
but it is deplorable. New to many others besides 
myself may be the high standard of polyglottism 
exhibited by the French literature. That the English 
and even more the American literature should emerge 
as the narrowest is scarcely unexpected, but 16 should 
be remembered that in this case the ‘home’ language 
is undoubtedly also the dominating one within the 
pool, which accounts for a double effect (one of the 


“Swiss journals also had 80 per cent ‘home’ language). 


The main lesson to be learnt from the table is 
what a waste it is to publish in anything but the 
three great languages (and even the inclusion of 
French among them may be questioned). There is 
to-day the possibility of publishing primary scientific 
material in a large number of different languages; 
but there is also the overwhelming possibility that 
anything published in a minor language will pass 
unrecognized and never enter the common pool of 
world scientific knowledge. 

Because I have more than twenty years experience 
in publishing scientific material in two languages not 
my own, I think I may safely protest against the 
accusation that compulsion to write in a foreign 
language curtails the possibilities for intelligent com- 
munication. Admitting that there are exceptional 
brains, for which no rule can be laid down, ‘I am 
convinced that a brain that has the capacity for 
scientific work has also the capacity to learn so 
much of at least one foreign language as to be able 
adequately to express scientific ideas in it. 

It is & waste, and it is also inconsiderate, to publish 
primary scientific material in & minor language. 
Notwithstanding the faeb that important works have 
been published in other languages, it is a fact that 
the great majority of those papers that are worth 
reading have been published in the three major 
languages—and in some branches of science also in 
Latin. Very few are born to more than one of these 
languages, the other ones have to be acquired: so 
far as reading goes, the difference between members 
of the great and small language groups is the differ- 
ence between learning two or three foreign languages 
sufficiently well to use them. That is theory ; I fear 
that pfactice may differ. The learning of a foreign 
language, even if it 1s not as formidable a task as 


-some persons seem to consider, certainly does demand 


an intellectual effort, and one cannot expect anybody 
but the very few to be willing.to take up more than 


- 


the two or three essential ones. It is interesting to 
note, however, from the table that the question 
whether two or three Western main languages must 
be learnt does not seem to upset the tendency to 
learn other languages besides. It may be that very 
much excellent science is at present published in 
other languages; but as long as these languages 
are, and cannot but be, inaccessible to the majority 
of those who would otherwise have been potential 
readers, this body of knowledge does not exist to all 
intents and*purposes. 

Those who belong to a major language, and who 
perhaps have, or perhaps have not, taken the trouble 
to acquire & reading knowledge of two other languages, 
should show indulgence towards those who have been 
obliged to learn enough of @ third one to be able to 
write it—which is.something quite different. I have 
a personal reason for this appeal. Some years ago 
I, together with a Danish colleague, published a 
book (170 pages) in English, which was reviewed in 
Nature*. It was a very kind review, but the reviewer. 
expressed his regrets that the English (which had, 
incidentally, been checked by two English colleagues) 
was not good enough. At my request the reviewer 
very kindly furnished me with a list of his grievances. 
They were, in all, twenty-eight, of which seven were 
misprints, two referred to a Latin word, one was 
rejected for being American, and four were new words 
we had to construct because no such word existed in 
English—they were all misunderstood, perhaps they 
were badly constructed. Three cases were disputable 
(usage accepted by the Concise Oxford Dictionary), 
and there remained eleven cases of more or less 
awkward usage. No expression was so awkward that 
it interfered with intelligibility. - 

I mention this at some length, not to give vent to 
any personal feelings against a deceased colleague, 
but because it is an excellent example of what should 
not be done. Nothing could be better calculated to 
scare people away from using the great languages 
than just this kind of purism. It may be maintained 
that French purism has destroyed French as a 
universal language. If English is to go the same 
way, the outlook for future scientists is very gloomy 
indeed. : 
z KNwur FÆGRI 

Botanical Museum, 

University of Bergen. 

1 Britain: J. Ecol ; New Phytol. France: Ann. Sci. Nat., Séne 
Botanıgue ; Rev. générale de Botanique. Germany: Ber. deutschen 
bot. Gesell. ; Planta, Scandinavia: Bot. Notiser; Oikos. Switzer- 
land: Ber. sehwew. Bot. Gesell. ; Jahrebericht geobot. Forschungs- 
1nsluules Rubel in Zurich, United States: Ecol.; Amer. J. Bot. 
(In Ameriean hterature there was one reference from the Quran 
and one from Talmud, but I doubt if they were In the original 
language.) U.S.S.R.: Bull. Main Botanical Garden in Moscow ; 
Botanicheskit J. 

* Fegrh, y Knut, and . Iversen, Johs, “Text-book of Modern Pollen 


oo (Munksgaard, Copenhagen, 1950) (Nature, 188, 309; 


` 


No.asos February 18, 1956 ^ NATURE `> i |. 


FORTHCOMING EVENTS: : 


(Meetings marked with an asterisk * are open to the public) 
$ 


; Monday, February 20 


BRITISH Soomry FOR THE HISTORY OF SOIRNOE (ım the Lecture. 
Theatre of the Science Museum, South Kensington, London, 8.W.7) 
at 6.30 p.m —Prof. Gordon Manley : “Contributions to Instrumental 
Meteorology before 1800”. 


* INSTITUTION OF' ELEOTRIOAL ENGINEERS, RADIO AND TELE- 
COMMUNIOATION SECTION (at Savoy Place, London, W.C.2), at 5.80 p.m. 
—Informal evening on “Ultrasonics in Industry”. Talk by Mr. C. F. 
Brocklesby (with films and demonstrations). 


SOCIETY oy CHEMICAL INDUSTRY, PESTICIDES GROUP (at the Chem- 
ical Society, Burlington House, Piccadilly, London, W.1), at 5.90 p.m. 
—-Dr. J. Carmichael: “Recent Advances in the Use of Insecticides 
in Antmal Health". 


UNIVERSITY OF LONDON {ee King’s College, Strand, London, W.C.2), 
at 5.80 p.m.—Prof. W. ©. Price. -“Spectroscopy in Science and 
Technology” (Inaugural Lecture).* 


MANCHESTER LITERARY AND PHILOSOPHICAL Soormry (at the 
University, Manchester), at 5.45 p.m.—Prof. Olifford Holliday: 
“Anuradhapura, Sacred City of Ceylon” (Percival Lecture). 


ROYAL GEOGRAPHICAL Society (at 1 Kensington Gore, London, 
S,W.7), at 8.80 p.m.—Dr. D J. Crisp. “The Changing Climate of 
Northern Europe". 


Tuesday, February 21 


SociETY OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (in the 
Large Chemistry Lecture Theatre, Royal College of Science (Imperial 
College), Imperial Institute Road, London, S.W.7), at 10.30 a.m — 
Symposium on “Some Cultural and Chemical Aspects of Crop Pro- 

uction”, 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
*Street, London, W.C.1), at 1.15 p.m.— Prof. Kathleen Lonsdale, 
F.R.S.: “Crystals, Temporary and Permanent: (1) Ice".* 


SoIENTIFIO FILM ASSOCIATION (in the Mezzanine Cinema, Shell-Mex 
House, Strand, London, W.C.2), at 6.80 p.m —Mr. A. J. Speakman. 
“The Film and Work Biudy". 


en OIL AND COLOUR CHEMISTS’ ASSOCIATION (at the Royal Society of 
Tropical Medicine and Hygiene, Manson House, 26 Portland Place, 
London, W.1), at 7 p.m.—Mr. H. T. Bone: “Instrumentation and 
somatie Control with Applications to Resin and Varnish Manu- 
acture", 2 


ROYAL ABRONAUTIOAL SOCIETY (at 4 Hamilton Place, London, 
n at p.m.—Mr. B. C. McIntyre: "Design of Low Landing Speed 
ireraft", . 


E 


Wednesday, February 22 


ROYAL Soomry oF ARTS (at John Adam Street, Adelphi, London, 
eee at 2.80 p.m.—Dr. W. F. Bewley: “The British Glasshouse 
ustry", 


PHYSIOAL SOCIETY, COLOUR GROUP (at the Institute of Ophthalmo- 

ogy, Judd Street, London, W.C.1), at 3.80 p.m.—Mr. G. J. Chamber- 

«n: “Kippers, Cocktails, Confectlonery and Colour"; 5.15 p.m.— 
Prof, M. Richter (Berlin): ‘‘Colorimetric Work in Germany”. 


. QEOLOGIOAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
vondon, W.1), at 5 p.m.—Prof. L. C. : “A Geomorphological 
Jomparison between Eastern Brazil and ica” (to be read by Dr. 
x Dixey) ; Mr. ©. Downie: ‘‘Microplankton from the Kimmeridge 
Jay". 


SOCIETY or CHEMICAL INDUSTRY (joint meeting of the Foop and 
JORROSION GROUPS, at the Chemical .Society, Burlington House, 
?jecadilly, London, W.1), at 6.80 p.m.—Meeting on “Control of Cor- 
osion in the Dairy Industry”. : 


Thursday, February 23 


Rovan SoorgrY (at Burlington House, Piccadilly, London, W.1) 
mt 4.80 p.m.—Mr. C. H. Gallagher, Mr. J. D. Judah and Mr. K. R 
: “The Biochemistry of Copper Deficiency. 1: Enzymological 

Disturbances, Blood Chemistry and Excretion of Amino Acids. 
E Synthetic Processes"; Mr. J. Green: ‘Variation in the Hæmo- 
Jobin Content of Daphnia’. 


INSTITUTE OF REFRIGERATION (at the Institution of Mechanical 
ingineers, 1 Birdcage Walk, Westminster, London, S.W.1), at 6.30 p m. 
—Mr. H. Burley and Mr. B. J. Perry: “Modera Trends in Dairy 
Refrigeration”. i 


PHYSICAL SOOIRTY, Acoustics GROUP (at the National Hospitals 
queen Square, London, W.C.1), at 5 30 p.m.—Dr. D. E. Broadbent ‘ 
'hysiological and Psychological Effects of Noise". 


W, 


Friday, February 24 


INSTITUTE OP METALS (at the University, Edgbaston, Birmingham 
5), at 10.80 a.m.—Informal Discussion on “Furnace Refractories 
dt the Use of the Non-Ferrous Metal Industries”. 


INSTITUTION OP MECHANICAL ENGINEERS, INDUSTRIAL ADMINISTRA- 
ON AND (ENGINEERING PRODUOTION GROUP (at 1 Birdcage Walk, 
Nestminster, London, S.W.1), at 2.30 and 5.30 p.m.—Discussion on 
“Che Productivity Report on Industrial Engineering". 


- 
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FIELD STUDIES Counct: (at Goldsmiths’ Hall, Foster Lane, London, 
E.C.2), at 4.80 p.m.—Annual General Meeting. Prof. S. W. Woold- 
ridge: “On Understanding < Piece of Country”. 


INSTITUTION OF ELECTRIOA] ENGINEERS, SUPPLY SECTION (at Savoy 
Place, London, W.C.2), at 6.30 p m.—Mr. F. Bianchi di Castelbianco : 
“The Crossing of the Messina Straits with 230-kV. Double-Cireuit 
Overhead Transmission Line". -> . * 


` BOYAL INSTITUTE OF CHEMISTRY (at Norwood Technical College 
Knights Hill West Narwood), at 7 p.m.—Dr. J. B. Firth: “The 
Chemist in the Detection of Crime”. . D 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p m.—Mr. N. Tinbergen: “The Activation, Extinction and Inter- 
&ction of Instinctive Urges" 


Saturday, February 25 


LONDON County Council. (at the Horniman Museum, London 
Road, Forest Hill, London, 8.E 28), at 3.30 p.m.—Dr. Marian W. Smith: 
pent Swaixwe—ta Social Danse of the American Indians of the Pacific 

oast” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : . 

SECRETARY (graduate, preferably between the ages of 35 and 45, 
with a general knowledge of the content, organization and'administra- 
tion of technical educziion in this country, and preferably with 
experience in 1ndustry)—The Acting Secretary, National Council for 
Technological Awards, Minist-y of Education, Curzon Street, London, 
W.1 (February 22). 

ASSISTANT EXPERIMENTAL OFFICER (with G.C.B, advanced level in 
chemistry or biology and ona other sctence subject and an interest 
in biochemistry: if over 22 = pass degree, higher national certificate 
or equivalent) in the Department of Scientific and Industrial Research, 
Food Investigation Low Temperature Research Station, Cambridge, 
to assist in studying the chenistry and microbiology of spoilage in 
poultry—The Ministry of Lebour and National Service, Technical 
and Scientific Register (K), 25 King Street, London, 8.W.1, quoting 
G.29/6A (February 25). : 

SENIOR LECTURER (with z good honours degree, together with 
teaching experience, and pre'erably with industrial or research ex- 
perionce) IN INORGANIO CHEMISTRY at the City College of Technology, 

iverpool—Director of Edueation, 14 Sir Thomas Street, Liverpool 1 
(February 25). < 

LECTURER IN ORGANIC CHEDISTRY— The Principal, Royal Holloway 
College, Englefield Green, Su-rey (February 27). 

SENIOR RESEARCH FELLOW (with an honours B.Sc. degree in chem- 
istry or biochemistry and research experience) IN THE DEPARTMENT 
oF BIOLOGICAL CHEMISTRY-—Ihe Secretary, The University, Aber- 
deen (February 29). ; 

ASSISTANT BACTERIOLDGIST (science graduate) in the Regional 
Bacteriological Laboratory, Raigmore Hospital, Inverness—Secretary 
and Administrative Medical Officer, Office of the Northern Regional 
Hospital Board, Raigmore, Irverness (March 8). 

ASSISTANT LECTURER Or DEMONSTRATOR IN PATHOLOGY—The 
Registrar, The University, Menchester 13 (March 3). 

ASSISTANT LECTURER (with special qualifications in applied mathe- 
mam IN MATHEMATIOS—The Registrar, The University, Manchester 
18 rch 3). . - E 

DEPUTY LIBRARIAN— he Registrar, The University, Sheffield 
March 8). , 

; aera (preferably with s higher degree) IN Puysics—The Regis- 
trar, King’s College, Strand, London, W.C 2 (March 9). — 

SIMSON CHAIR OF MATHEMATIOS—Secretary of University Court, 
The University, Glasgow (March 9). 

LECTURER OT ASSISTANT LECTURER IN MATHEMATICAL STATISTIOS— 
The Registrar, The University, Manchester (March 10). = 

RESEARCH ASSISTANT (with a degree in biology or a closely allied 
subject, and preferably with experience in histology) IN THE DEPART- 
MENT OF BIOMECHANICS AND SURGICAL MATERIALS at the Country 
Section, Royal National Orthopaedic Hospital, Stanmore, Maddlesex— 
The Dean, Institute of Ortlropaedies, 284 Great Portland Street, 
London, W.1 (March 10). 

PROFESSOR OF TEXTILE TESHNOLOGY in the University Alagappa 


.. Chettiar College of Technology, Guindy-—The Registrar, University 


Exeter 


arch 15). 

En (8) (with a good honours degree in chemistry, and for 
one of the posts at least 2-7 years research experience in organic 
chemistry) for work in a.new zesearch group being established in the 
University of Exeter for Investigations of chemistry of tobacco smoke, 
with particular reference to its possible influence on meldence of cancer 
of the Jung—The Vice-Chancellor, The University, Exeter (March 15). 

AIR POLLUTION ENGINEER ‘with a university degree in chemical 
technology or equivalent qualification and about twelve years ex- 
perience in chemical engineecing or alhed activities) m the Oy 
Engineer’s Department, Durtan—-Messrs. Webster, Steel and Co, 
3 St. Helen’s Place, Bishopsgcte, London, E.C.3 (March 16). ~ 

CHAIR OF PREHISTORIO EUEOPEAN ARCHAEOLOGY at the Institute 
of Archsology—The Academic Registrar, University of London, 
Senate House, London, W.C.1 (March 21). 

CHAIR ‘OF VETERINARY. MEDICINE—The Registrar and Secretary, 
The University, Bristol (Marca 23). : 
Nes: OF PHiLOsOoPHY—The Registrar, University College, Leicester 

arch 24) i 

CHAIR OF PHYSICAL CHMUSTRY at the University of the Witwaters- 
rand, Johannesburg, South £frica— The Secretary, Association of 
Universities of the British Commonwealth, 36 Gordon Square, London, 
W.C.1 (South Africa, March 29). 


of Madras, Madras 5, India (ITorch 12). 
CHAIR 


oF Puysios—The Secretary, The University, 


V^ 


2 LEOTURER IN 


> 
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Hxap (with high academic quslifieatións, considerable research 
experience and established administrative ability) OF THE BOTANICAL 
DIVISION of the Rubber Research Institute of Malaya, Kuala Lumpur 
-The Secretary, London Advisory Committee for Rubber: Research 
(Ceylon and Malaya), Imperial Institute, London, S.W.7 (March 26). 
Dregoror (with proved high scientific attainments, preferably in 
fields related to soils or erops, combined. with administrative ex- 
perience either as head or deputy in the organization and running of a 
research institute or university department) OF THE COCONUT RE- 
SEARCH INSTITUTE OF CEYLON—The' Chairman, Coconut Research 
Board, Department of Agriculture, Peradeniya, Ceylon (March 31). 
LECTURER (with a degree in mining engineering, or equivalent, 
from a university or university school of mines, and either operating 
or research experience in ore or mineral dréssing) YN G ENGINEER- 
ING at the University of Queensland, Australia—The Secretary, 
Assoclation of Universities of the British’ Commonwealth, 36 Gordon 
Square, London, W.C.1 (Australia, March 31). j 
SENIOR LECTURER (with a higher degreé in psychology) IN PSYOHO- 
LOGY- at the University of Queensland, Australla—The Secretary, 
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HE record of the first fifty years of the Rhodes 

Trust and the Rhodes Scholarships which has 
been compiled in connexion with the jubileé of the 
Trust* is intended primarily for domestic consump- 
‘tion by former Rhodes Scholars, to whom it is being 
presented. Informal and episodic and admirably 
produced, its composite authorship does not disturb 
the unity of the book but rather -testifies to the 
-unifying power of the ideal which men of such varied 
outlook, ability and temperament as Lord Elton, 
Su Francis Wylie, Sir Carleton Allen and Frank 
Aydelotte (American Secretary during 1918-52) have 
sought to promote. It does not, indeed, claim to be 
a history of the Rhodes scholarships, still less of the 
Rhodes Trust. Lord Elton, writing of the Rhodes 
Trust, endeavours to provide the background against 
which the personal reminiscences of the Rhodes 
Scholars in Oxford by Sir Francis Wylie and Sir 
Carleton Allen, which constitute the core of the 
book, and Frank Aydelotte's account of the American 
Scholarships and their administration, may be read. 
Lord Hiton’s contribution, in particular, contains 
shrewd comments and observations on educational 
issues of the day. A foreword written by Mr. L. H. S. 
Amery, who died while the volume was in the press, 
rightly suggests thab the story told in its pages has 
& close bearmg on wider educational issues, even if it 
gives no convincing answer to the question: What 
did Cecil Rhodes hope to produce by his Founda- 
tion? There are, it is true, answers, in some measure, 
to two other questions noted by Mr. Amery : What 
has Rhodes’s benefaction enabled Oxford to give to 
those for whom it was intended and to the world 
outside ? And what has Oxford, as a University, 
itself gained from that benefaction? That those 
answers are incomplete adds to, rather than detracts 
from, the value of the book. For it is not only a 
readable and lively if informal historical record, but 
also a timely contribution to live issues in higher 
education to-day. It is timely for the sufficient 
reason that the record makes it quite clear that 
generations are required to judge the full effect of 
experiments in education. 

Such a reminder is timely when Britain is faced 
with the imperative need to expand its system of 
technological and technical education. It is not 
always fully appreciated that there is no time to 
experunent with a technological university—if by 
that 18 meant that full expansion must wait until 
the lessons can be drawn years hence from the results 
of that experiment. The decision as to what 
form the expansion of technological education in 
Brita should take must be based on the abundance 
of existing experience, and the argument for a tech- 
nological university rests, in-part, on the possibility 
that a new departure in the British context might 

*The First Fifty Years of the Rhodes Trust and the Rhodes 


roe tone 1903-1953. Edited by Lord Elton. Fp. xıv +288 +19 
Oxford : Basil Blackwell, 1955.) 21s. ed. ne 
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yield fresh experience and unexpected results. There 
is always room for variety in education, but the 
report on the Rhodes Trust, while testifying to that 
truth, is equally a warning against committing 
limited resources excessively to a new departure ! 
before we are clear where it will lead. : 

The warning is reeded in other fields besides 
technological-education, and there is another warning 
to be found in these pages. Even in these fifty years 
the setting of the Rhodes Trust and of the Rhodes 
Scholars has changed. Oxford is not to-day the 
Oxford that Goal Rhodes knew. As Lord Elton - 
points out, “in the Founder’s day, the clamant 
demand for knowledge as such, the paramount 
emphasis upon research as the primary duty of a 
university, was virtually unknown. Mr. Rhodes 
pietured his Scholars drinking deep of the humanities 
and rubbing shoulders- with their coevals in the 
College common-roorcs and quadrangles rather than 
as enlarging the sum of human knowledge over a 
laboratory retort". While to-day the fervour for 
research is ‘still increasing all over the world, the 
much wider sociel strata on which, with economic 
changes, Oxford now draws has made the University 
yet more.unlike the University of fifty years ago. 

These changes -have set problems in the adminis- 
tration of the Trust; nor are they altogether avoid- 
able. In deciding education-policy which may shape 
educational institutiors for decades ahead, care there- 
fore should be taken to ensure flexibility. It is not 
merely that the needs of the society which the 
institutions exist to serve may change, that some > 
functions may become obsolete, that new needs may 
arise and require service: the nature of society itself 
may change, and institutions admirably adapted to 
one form may consort ill with the new one. We need 
to keep room for manœuvre and for putting more. 
ideas and methods to the proof, and to avoid com- 
mitting irretrievably she nation’s resources into one 
form which may either fail to fulfil its initial promise 
or, in unforeseen and changing circumstances, prove 
less suitable and efficient than was expected. 

This is, of course, precisely the argument for the 
independent institution as the growing point of 
society in education, no less than in research. This 
record, moreover, shows the value of the independent 
and unofficial institution in another respect. The 
effect of the increasing place which research has come 
to hold in the life of the university has already been 
noted, and it has {been hinted that this has raised 
problems for the Rhcdes Trustees. Even in 1929, 
however, the relative advantages of honour schools 
and postgraduate research were being debated at a 
conference of members of the selection committees. ` 
and university officials, most of whom held that 
Rhodes Scholars should continue to take the under- 
graduate course st Oxford, as the best and most 
characteristic teaching which Oxford offered. Most 
of them also agresd that the importance of higher 
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degrees and research work as a method of education 
was largely over-estimated. Nevertheless, in his sub- 
sequent memorandum to selection committees, Lord 
Lothian made it clear that a growing proportion of 
the ablest men could not be expected to compete for 
Rhodes Scholarships unless adequate facilities for 
postgraduate study were developed at Oxford. 

Seven years later, in 1936, when recommending 
the Trustees to contribute £100,000 to the projected 
University of Oxford Appeal, Lord Lothian pointed 
out that no university could keep in the front rank 
unless a considerable proportion of its leading figures 
were actively engaged in extending the limits of 
human knowledge, rather than in imparting to suc- 
cessive generations of students the body of learning 
which they themselves had inherited from their 
predecessors. In making this gift of £100,000, the 
Trustees expressed the wish that it should be used 
to support research in social studies with special 
reference to “the problems of modern government 
in the British Commonwealth and the American 
Republic”. Oxford had indeed been chosen by 
Rhodes because he regarded the study of Greek 
culture and Roman law as invaluable for young men 
who were likely to be called upon to practise the art 
of government. 

Education for management and administration 
and for the art of government was clearly in the 
mind of the founder of the Trust—or, as perhaps it 
might be better put to-day, education for leadership. 
The selection of Rhodes Scholars has obviously been 
guided by the desire to choose those best fitted by 
character and intelligence ito develop as leaders of 
their generation in the various walks of life and 
progress most towards that end by the opportunities 
which Oxford offers. Nevertheless, there are two 
important points which any reading of this survey 
in such & context suggests need fuller consider- 
ation. i 

So far back as 1927, Lord Lothian had expressed 
doubt whether an increasing tendency then becoming 
apparent among Rhodes Scholars from the Common- 
wealth to study the sciences rather than the arts was 
an advantage from the point of view of Mr. Rhodes’s 
larger ideals. 'The founder, he argued, had selected 
the University of Oxford largely because he believed 
that the type of education given there, with its out- 
look on the civilization of Greece and Rome, its 
interest in philosophy, history, law and political 
seience, would develop in his Scholars those attitudes 
which would specially assist them in the discharge of 
public duties ın after-life. It is not under-rating the 
value of a scientific education at Oxford or elsewhere 
to suggest that this point of view should be remem- 
bered in the current debates on general education 
and education for management and leadership. 

Sir Carleton Allen makes a specific point in this 
connexion. He knows of no place where the use of 
the English language is more sedulously disciplined 
than at Oxford. ‘Looseness, verbosity or vulgarity 
of expression are of all things anathema, and it is, or 
ought to be, an axiom of tutorial instruction that 
bad style is bad thinking.” If Rhodes Scholars take 
nothing else from Oxford, they will be in her debt, 
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he suggests, if they have learned to weigh their words 
before committing them to speech or paper. 

Oxford’s special strength may well lie, as Sir 
Carleton suggests, more in its tutorial system than’ 
in its supervision of research, and even in the natural 
sciences, where the research technique of Oxford is 
most highly developed, there is danger that a Rhodes 
Scholar may become so tied to his laboratory that he 
is alienated from the more miscellaneous but educative 
activities of student life. We may accept, too, that 
the man who is living in college and working under 
a good tutor is more likely than the specialist to get 
the characteristic flavour of Oxford and enter into 
the main current of its hfe, and that not every 
Rhodes Scholar will profit more by postgraduate 
work than by a ‘final honour school’. If, however, 
a scientific discipline fails to impart precisely that 
care in the use of the English language which Sir 
Carleton lays down as characteristic of Oxford, there 
is something wrong with the teaching of those 
disciplines. It is not that science is not worth study 
by the Rhodes Scholar, but that the teaching of 
science should be on a par with the teaching of those 
other disciplines in which Oxford has been pre- 
eminent. 

This is an important point, for we cannot expect 
the Rhodes Scholar to take the place in the world of 
to-day and to-morrow that the founder of the Trust 
envisaged unless he is equipped to understand the 
forces which are moulding it and the way in which 
they work. An understanding of science and its 
method is as essential a part of the equipment of the 
administrator or statesman to-day as the ability to 
weigh his words and communicate his ideas clearly 
and concisely. It is also true that the Rhodes 
Scholars are unlikely to exert their full influence on 
the world of to-day unless a reasonable proportion of 
them enter the world of science; and this does not 
appear to be happening, at least on the evidence 
provided by the records and statistics collected by 
Sir Carleton Allen. 

Among the Commonwealth Rhodes Scholars, the 
proportion studying sciences has increased from 
54-2 per cent before the First World War to 68-1 per 
cent between 1918 and 1925, but fell to 35 per cent 
in 1954; among American Rhodes Scholars the 
corresponding figures are only 12-2, 14.7 and 16 per 
cent. While the roll includes such names as those of 
Dr. Wilder G. Penfield, Sir Howard Florey and Sir 
David Rivett, the analysis of vocations of former 
Rhodes Scholars reveals only six who pursued agri- 
culture and animal husbandry, 46 chemists (chiefly 
industrial), 79 engineers, 19 foresters, 15 geologists 
and geophysicists, 171 medicals, 66 other scien- 
tists, mainly physicists, besides 3 anthropologists 
and one archeologist who could possibly be included 
under science, & total of 406 out of the 2,571 Scholars 
elected up to 1949 whose careers are recorded by Sir 
Carleton Allen. It does not, however, take account 
of the 138 scientists included in the 618 Scholars 
who adopted an academic vocation. 

Sir Carleton Allen also notes that postgraduate 
work is attracting an increasing proportion of Rhodes 
Scholars, the percentage of those reading for research 
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degrees ranging from 30 to 41 between 1947 and 1953, 
and of these nearly one-half are engaged in one or 
other of the natural sciences. "Nevertheless, it is more 
than doubtful whether, however carefully the Rhodes 
Scholars continue to be selected, they will make in 
the future the powerful contribution to the national 
life of the countries from which they come or in 
which they elect to spend ther professional life, 
unless Something more than a fifth of them on average 
have studied the sciences. It would be fatal to that 
influence in an age in which nuclear physics is placing 
such immense possibilities for good or evil in the 
-hands of men if the impression prevailed that, as a 
class, the Rhodes Scholar usually lacked first-hand 
acquaintance with the forces that are shaping the 
world. 

Admuttedly, science is not the only force involved, 
but it cannot be ignored and it can only be guided if 
understood. We need more than ever that influence 
upon the outlook on intellectual and moral problems 
which Rhodes Scholars have exercised upon all the 
professions they have taken up. That influence, 
derived essentially from Oxford, is described by Mr. 
L. H. S. Amery as one of the most important services 
rendered by the Rhodes Scholar; and he concedes, 
too, that the practical needs of the Rhodes Scholars 
have steadily reinforced the growing recognition of 
the importance of research, of the fact that a great 
university cannot live merely by transmitting an 
existing body of knowledge and ideas but must make 
its contribution to the body of knowledge. The 
Rhodes Scholars must therefore keep in the full 
stream of modern life and represent and interpret 
not merely the best traditions of the past and 
aspirations of the present but equally the forces that 
are shaping the future. 

There is one point noted by Lord Elton m dis- 
cussing the influence of the scholars and the scholar- 
ships which has its bearing on the problems of higher 
technological education and the general education of 
both the scientist and the arts graduate in Great 
Britain. Lord Elton believes that the care taken in 
selecting Rhodes Scholars for their possession of 
character as well as of intelligence makes the Rhodes 
scholarships an even more important influence for 
good in the life of a university. Until recent years, 
the tendeney in our general scholarship system to 
concentrate exclusively on the possession of intel- 
lectual qualifications has been largely offset by the 
fact that a high proportion of those obtaining scholar- 
ships came from Public Schools, in which emphasis 
has always been laid upon the training of character. 
These schools no longer supply the same proportion 
either of ‘open scholars’ or of the general body of 
undergraduates, and at the same time the life of a 
university is also impoverished by a decrease in the 
numbers of those, adequately industrious and intel- 
ligent, but whose independent means enable them to 
take a more active part in the social and athletic life 
of college and university. 

This is a trend of which due account should be 
taken in expanding the provision for higher techno- 


logical education in Britain, and in our plans to meet . 
the impending ‘bulge’ in university students in the- 
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‘sixties. We cannot rely entirely, even at Oxford, on 
the beneficial mfiuenze of the Rhodes Scholars. But 
at the least, this mspirmg account of the translation 
into practice of a great ideal is a reminder of the 
importance of vision and flexibility where educational 
institutions are concerned, of the need to avoid hasty 
judgments and preconceived ideals, and of allowing 
for more ways than one for achieving our purpose | 
before we take decisions which may affect the welfare 
and service of the Siate not merely to-day but for a 
generation or mare t5 come. The Rhodes Trust and” 
the Rhodes scholarships are & supreme demon- 
stration of'the truth of Sir Ernest Barker’s words m 
“Age and Youth”: “I had always feli that much of 
what was great and fme in the history of my country 
—much in its religicus life, much in its system of 
education, much in tis development overseas into a 
Commonwealth of fr»e nations, much in its system 
of parties and in its general system of self-govern- 
ment—was ultimately based on my countrymen’s 
habit of doing things together for themselves in 
voluntary co-operation". 


FOOD PROBLEMS IN THE 
UNITED STATES 


Handbook of Food and Agriculture 

Edited by Fred C. Slanck. Pp. vii--1039. (New 
York: Reinhold Publishing Corporation; London: 
Chapman and Hall, Ltd., 1955.) 100s. net. 


HIS is a remarkable book. It is & collection of 

twenty-six chapters, each by separate authors, 
of whom there sre twenty-nine: it runs to more 
than & thousand pages of about five hundred words 
to a page, and x deals with almost every aspect of 
food production, prccessing, packing and delivery, 
especially with the lest three items. The section on 
production is the ligktest, consisting of four chapters 
only, dealing respectively with soils, soil fertihty, soil 
microbiology and fersilizers, covering altogether less 
than & hundred and fifty pages. Within the limits of 
Space thus imposed. the accounts are good and 
include most of the subjects recently investigated in 
America. There are few references to work done 
outside the United States: in the account of the 
fixation of nitrogen b leguminous plants, no mention 
is made of H. G. Thcrnton's classical investigations ; 
and m describing composts, the need for adding a 
source of nitrogen such as calerum cyanamide to feed 
the bacteria and thereby hasten decomposition, which 


. was demonstrated by H. B. Hutchinson and E. H. 


Richards at Rothamsted m 1921 and formed the 
basis of the ‘Adco’ patant, is attributed to an American 
investigator m 1948. Nor in the fertilizer section. is 
any reference made to the Rothamsted experiments 
or to the need for proper statistical control of the 
design of the field experiments and the discussion of 
the results. 

The book must be read, therefore, a3 principally a 
statement of Americen results, and from this point 
of view it is a mine of interesting and valuable 
information. Thanks to the friendly co-operation 
between the soil workers in Britain and in the United 
States, the material in the chapters on soil is pretty 
well known to experts in the former country. Some 
of the information cn fertilizers, however, will be 
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new to many readers. Soil conservation activities in 
the United States have raised the consumption of 
liming materials from 3-3 million-tons a year in 1935 
to 13-1 million tons in 1940 and. 26-5 million tons in 
1950. Prior to 1900, organic manures supplied more 
than 90 per cent of the nitrogen-added to the soil ; 
since 1950 they have supplied less than 4 per cent, 
-the rest being from chemical fertilizers. These supply 
. more than a million tons of nitrogen a year, much of 
it in the form`of ammonium sulphate, but a large 
‘and increasing use is made of free ammonia, for 
which special appliances Have been designed. + Slow- 
acting. nitrogenous fertilizers based’ on urea are 
coming into use, and promise to solve some of the 
grower’s difficulties ; it is interesting to note that for 
this purpose urea has to be imported. As in the 
United Kingdom, American farmers show a decided 
preference for mixed fertilizers over single ones ; the 
general formula has changed in the same direction : 
prior to 1915 the ratio N : P,O,: K,O was 1:4:1; 
it is now approximately 1: 24:2. There is a tendency 
also to use more concentrated fertilizer; but granula- 
tion is not as usual as in Britain. A very informative 
chapter on pest control agents includes some pages 
of constitutional formule of the more common 
organic substances used for this purpose and made 
on an increasingly large scale—a triumph of modern 
chemical technology. The need for these control 
agents is'growing : the damage done annually in' the 
United States by insects is roughly estimated ab 
4 thousand million dollars, by plant diseases at 
3 thousand million dollars, and by weeds at more 
than is done by insects and all plant and animal 
diseases put together. The authors state that the 
apple grower “has to compete with 200 infectious 
diseases and 100 insect pests in order to produce a 
marketable crop”; it is not surprising the United 
States Department of Agriculture has a list of thirty 
- thousand pesticidal formulations. 

Most of the book is occupied by the processing, 
storage,. packing and transport of foods; these 
chapters are a rich mine of interesting and some- 
times, intriguing information. Wheat is made into a 
number: of, different foods, in all of which it can be 
recognized. ‘But maize can be used in making a 
surprising number of products of the most diverse 
character: foods for man and beast, antibiotics, 
cosmetics, chewing gum, explosives, rayon, tobacco, 
paper, soap, ice cream and various other things. The 
book ends with some useful chapters dealing respect- 
ively with control of quality in food, the disposal of 
food-plant wastes, and the use of chemicals m food. 
Altogether, it is an interesting volume. 


But it is dear. Its price in Britain is £5—a reflexion, ' 


no doubt, of the high cost of production in the 
United States, but all the same hard on a British 
buyer. E. JogN RUSSELL 


pra dq yet 


PE E Eh A ~ + an 
“PAHIS -book,, which is the latest reincarnation of 


"Athe second volume of the famous work by: 


Martindale and Westcott, contains a large amount of 
compact information. The two volumes: of the 
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twenty-third edition together contain more than 
2,850 pages. The firsb edition was published in 1883 
&nd contamed only 313 pages, and the book grew 
Slowly at firsb and then rapidly between 1900 and 
1910. Since then it has grown at a fairly steady rate, 
but the interval between editions has increased from 
two years up to eleven or twelve, so that the amount 
of matter added with each edition has increased. “It 
is a pity that the interval has grown so long, but the 
labour involved must be enormous. 

In this Vol. 2 about 450 pages are devoted to 
analytical addenda to Vol. l—the methods by which 
the pharmacists ensure that the drugs we use contain . 
the proper ingredients and nothing more. Sections 
are devoted to pH, oxidation potentials, polarography, 
indicators, ion-exchange resins, chromatography, 
spectrophotometry, fluorimetry, the microbiological 
assay of vitamins, food analysis, water analysis, 
sterilization, disinfectants, radiotherapy,  electro- 
therapy, nutrition, hematology, clinical biochemistry 
and various other topics which come within the wide 
range of subjects which the pharmacist understands. 

The section on the nomenclature of organic com- 
pounds has developed gradually through several 
editions, and will now be very valuable to those who 
have to try to understand organic structures without 
being organic chemists. It is a pity, however, that 
there seems to be no clue to the meanmgs of the 
prefixes such as cis and meso mentioned on p. 768, 
and surely nor means “N ohne radikal” and not “the 
next lower homologue". : x 

There is a stimulating section on what thé 
Americans call SAR (structure action relationships), 
but sulphanilamide was not the first useful drug the 
action of which was traced to its close resemblance 
to & natural metabolite (p. 780). The theory that 
some drugs act in this way had been widely discussed 
in connexion with eserine, atropine, ephedrine and 
other drugs for many years before it was applied to 
sulphanilamide. : 

Enough has perhaps been said in this review to 
show that the book not only gives much information, 
but also provokes thought. It is a worthy successor 
to along line of famous forerunners. 

; J. H. Gappum 


ANTHROPOMETRY AND HUMAN 
ENGINEERING 


Anthropometry and Human Engineering 

A Symposium on Anthropometry, Human Engineer- 
ing and Related Subjects conducted by the AGARD 
Aeromedical Panel on 3 and 4 May 1954 in 
Scheveningen, The Netherlands. (AGARDograph 
No. 5.) Pp. iv+123+3 plates. (London: Butter- 
worths Scientific Publications, 1955; published for 
A.G.A.R.D.) 21s.; 3 dollars. 


E p publication origmated from a symposium 

conducted by the Aeromedical Panel of the 
Advisory Group for Aeronautical Research and 
Development, North Atlantic Treaty Organization, 
and shows a well-defined grouping of related papers. 
The various approaches by the different authors add 
considerable interest to what could be a heavy 
subject. Its scope is wide, and it should be of interest 
to thé aeronautical engineer and applied psychologist. 
Indeed, the latter may be impressed by the scope and 
importance of the work in his field introduced in this 


wo.4s February 25, 1956 


volume. Basic concepts of instrument display and 
design are explained in a lucid manner. It is apparent 
that controversial issues are developing rapidly, and 
there is a great need for more fundamental research 
along these lines. In this respect, the topics intro- 
duced by the various specialists in aviation medicine 
and psychology point out shrewdly the future 
trends. Anyone concerned with instrument design 
outside the aviation industry might well take heed 
of these aspects of human engineering which have a 
universal application. 

The papers devoted to anthropometry-indieate the 
impetus given to statistical work of this nature by 
aviation in general. In the man/aircraft combination, 
the work space is critical, and approximately one-third 
of the book 1s devoted to this subject, which includes 
a large-scale survey of body measurements carriéd 
out m the French Air Force. Research and applica- 
tions carried out for the Royal Air Force are sum- 
marized in an excellent manner and point out to the 
engineer his responsibility in this field. 

The third part of the book, dealing with related 
subjects, is essentially the general medical application 
of the previous concepts to aviation. For example; 
& paper on somatotyping by P. M. van Wulfften 
Palthe (Netherlands) usefully supplements the French 
statistical survey. It is suggested that anthropo- 
metric studies may be linked with psychological 
profiles drawn up by air-crew selection boards 
according to the principles developed by Kretschmer 
and Sheldon. Altogether, the book should arouse 
wide interest and appeal to many not directly con- 
cerned with aviation. F. LATHAM 


SERVO-MECHANISMS AND 
CONTROL SYSTEMS 


Engineering Cybernetics 
By H. S. Tsien. Pp. xii+ 289. (London: MoGraw- 
Hill Publishing Company, Ltd., 1954.) 46s. 6d. 


AN a new book arrives on my desk nowadays, 
I am always hoping that it may not be yet 
another book on servo-mechanisms and control: 
Usually it is the mixture as before: a few hackneyed 
phrases to be written about the ever-growing need 
for more automatic control in industrial processes ; 
the need for a sound mathematical background ; the 
wide interpretations of the concept of feedback ; ‘the 
accelerated growth of a new science, etc. For the 
market is flooded with books on the subject. When 
I saw the title of the volume under notice, “Engin- 
eering Cybernetics’, my fears were roused, and I 
must admit to approaching the work: with a sense of 
irritation and in an antagonistic mood. The author 
has done himself a great disservice in choosing such 
æ misleading means of introducing his book; for a 
glance at the contents and the preface shows it to be 
confined strictly to the field of mechanism, making 
no reference to biological matters or sociological 
affairs. 

But if the title was a frightening thing, the contents 
were & soothing balm—for this book turned out not 
to be the same old medicine. Regarded strictly as 
a text upon the theory of servo-mechanisms and 
control systems, and nothing else, it is honest and 
excellent. A great deal of material will be found 
which is not readily available, to my knowledge, in 
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any other collected form. It can be recommended to 
the attention of fairly advanced students of servo- 
mechanism theory, Zeedback and control processes. 
In his preface the author excuses the -title on the 
grounds that it denates “. . . an engineering science. 
whereas servo-mechanism engineering is an engineer- 
ing practice [italics his]. . No gadget is men- . 
tioned”. But I protest: gadgets are mentioned,- 
The book is full of them—diagrams and sketches of 
springs and dashpots, amplifiers and air-foils, relays ` 
and rockets; and a good thing too, for such intel- 
lectual prudery is quite out of place. Further, one 
excellent point of this volume is the great number of 
fully worked examples—really practical ones. 

The author has succeeded well in presenting the 
essential mathematical techniques, methods and 
concepts, with explanations and illustrations drawn 
from & great variesy. of engineering mechanisms. 
The introductory seztions perhaps serve little pur- 
pose, being bare facts about Laplace transforms, lists 
of operations, and rapid surveys of the mathematical 
elements; this is a rault which seems very common 
in many ‘American text-books of this type. Either 
the reader must know his elements already or he 
must study them seriously, and at laborious length ; 
he will gather little understanding from the sort of 
distillations so frequently seen. But this book very 
soon gets down. to work. After a few chapters 
presenting what is by now the classical treatment of 
feedback mechanisms, more modern material is 
introduced. Systems with several controlled quan- 
tities are studied, with their interactions; and the 
need for new stabilty criteria is considered, „with 
representation of suca system behaviour by transfer— 
function matrices. A small criticism is that several 
electrical engineering terms, such as ‘carrier’, ‘filter’, 
ate used without explanation. Would not a few 
words help mechanical engineers ? 

Systems having statistical inputs are taken next, . 
after a good introduction, to random process theory : 
averaging, correlation, “power spectra, moments. 
Then relay servos are treated, their stability being 
examined by a modification of the well-known 
Nyquist criterion. This continuity of concept, with 
extension as proves necessary, is a most commend- 
able policy adopted here. The student can hang on 
to reality a long while in terms of his existing mental 
images; and it becomes very clear when, and why, 
such images fail utterly and must be abandoned. 

The work continues with the general properties of 
non-linear systems, and then with systems having 
variable coefficients, at which point the classical 
transform approach must be abandoned. Later 
chapters deal with the désign of specific systems by 
perturbation theory ; here, almost the entire work 
centres around ane elass of practical problem—the 
design of guided missiles to follow prescribed traject- 
ories, or to seek a prascribed target—and the author 
reveals his own specialization. This problem is carried 
to great lengths, and includes allowance for the 
effects of atmospheric variations, for missile manu- 
facture tolerances, etc. Both analysis and synthesis 
are studied. 

There is a good. deal of valuable descriptive material, 
besides the formal mathematics, in this book, giving 
some notion of purpcse, of design difficulties, reasons 
for choice of methods and other matters so commonly 


omitted from such books—perhaps not being under- 
stood by the theoreticians writing them. But I would 


beg the author to change the title before a second 
Corin CHERRY 
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Gas Dynamics of Cosmic Clouds 

A Symposium held at Cambridge, England, July 
6-11, 1953. Edited by H. C. van de Hulst and 
J. M. Burgers. (International Union of Theoretical 
and Applied Mechanics and International Astron- 
omical Union. I.A.U. Symposium Series—No. 2.) 
Pp. xii+247+12 plates. (Amsterdam:  North- 
"Holland Publishing Company; New York: Inter- 
science Publishers, Inc., 1955.) 19 Dutch florins ; 385. 


HE forty-four chapters in this book are mainly 

amended texts of papers and edited versions of 
discussions which took place at & symposium in 
Cambridge two years ago, and they were yp to date 
in the summer of 1954. The meeting was the second 
of its kind, the first having been held in Paris in 
19049. Tho report of the 1949 meeting, published 
under the title “Problems of Cosmical Aerodynamics” 
(Dayton, Ohio : Central Air Documents Office, 1951), 
gave the impression that the dynsmies of cosmic 
elouds was & well-understood subject and that, for 
example, one needed only conventional turbulence 
theory, correctly applied, to explain the spiral 
structure of our galaxy and the motion of interstellar 
material. 

The present report is quite different. There are 
many problems left after all. To take a few: Has 
our galaxy got spiral or circular arms and can present 
methods of observation ever tell us unambiguously ? 
Do- interstellar clouds sometimes condense to form 
new bright stars? If so, what happens to their 
angular momentum ? Does uneven heating by these 
stars cause the irregular motion of the gas clouds ? 
Do the clouds really move at Mach five, or even 
ten ? What kind of theory applies to this type of 
turbulence ? 

The aerodynamicists at the symposium tried to 
help with reports of theoretical and practical studies, 
but contact was not really made: the phenomena to 
be explained are still a little too complex. However, 
the book makes stmmulating- reading and contains 
some very fine pictures. Even the reports of the 
discussions are worth looking at, for that is where 
many of the best remarks were made. 

F. D. Kany 


Papirová Chromatografie 

Edited by Dr. I. M. Hais and Dr. K. Macek. Pp. 
720--10 plates. (Praha:  Nakladatelstvi Cesko- 
slovenske Akademie "Véd, 1954.) Cena brož, 136 
Kös. ; vez, 142 Kčs. 


S this book is written ın the Czech language and 
is evidently intended mainly for workers in 
Czechoslovakia, any detailed comments would not be 
of interest to most readers of these columns ; but it 
may- be pointed out that the book provides Czech 
workers with a guide to all aspects of paper chromato- 
graphy that is as useful as any which has been 
published outside that country. Among many 
valuable features are the detailed discussions of the 
applications of paper chromatography in structural 
studies of proteins and polysaccharides and of the 
applications of polarographic methods in quantitative 
work, topics which have not always received the 
attention they deserve in the books on chromato- 
graphy. 
The bibliography contains well over four thousand 


references and covers the literature up to 1953. As. 


the title of each reference is given in full in its original 
language, this bibliography is of universal value and 
is probably the best source for Czech, Hungarian and 
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Russian ‘references. Another feature of* general 
interest is the systematic list of a large number of 
reagents for-detecting substances on chromatograms 
and of buffer systems used in paper electrophoresis. 
These directions can be fairly well followed even 
without a knowledge of Czech. It is to be hoped that 
copies of this treatise will be made available at least 
to the larger science libraries in countries outside 
Czechoslovakia. R. CoNSDEN 


Elementary Introduction to Molecular Spectra 

By Berge Bak. Pp. x+126. (Amsterdam: North- 
Holland Publishing Company; New York: Inter- 
science Publishers, Inc., 1954.) 9 Dutch florins; 18s. 


BOOK on molecular spectra as concise as this one 

deserves serious consideration. Excellent mono- 
graphs which treat in detail of various aspects of the 
subject exist, and their number is added to year by 
year, but there remains a real need for a balanced | 
introductory book to give the range and feel of the 
subject. The author has been bold enough to attempt 
this m the limit of 125 pages. 

The result is not entirely satisfactory. Expert- 
mental matters are dismissed so superficially that the 
reader will scarcely form any useful idea of what the 
techniques are like, and he is never made to come to 
grips with a spectrum, so that the problems of 
analysis must remain unreal. There is a discussion 
(pp. 24-58) of the theoretical basis of the subject’ 
which occupies & disproportionately large space, but 
which will yet be of small help to a beginner. The 
emphasis, too, will not meet with acceptance every- 
where; this is laid on the measurement of wave- 
length, and there is little talk of intensities. Justice 
is scarcely done to the vast body of work on 
quantitative ultra-violet absorption spectroscopy. 

The book was prompted by & sound idea, and there 
is some good stuff in it—good enough, indeed, to make 
onë hopeful that a revised edition will approximate 
more closely to what ıs wanted. The price is high: 
the language sometimes distinctly odd. 

R. F. Barrow 


Introduction to Theoretical Mechanics 

By Prof. Robert A. Becker, (International Series in 
Pure and Applied Physics.) Pp. xini+420. (London: 
‘McGraw-Hill Publishing Company, Lid., 1954.) 
57s. 6d. 


HIS book provides a straightforward and ex- 

tremely competent introduction to the subject 
of theoretical mechanics. It may be said roughly to 
cover the three years of an honours physics degree- 
course in Britain; it starts with a chapter mainly 
devoted to vector analysis, and leads, through the 
usual topics in mechanics, to subjects such as 
accelerated reference systems, motion of a rigid body 
m three dimensions, generalized co-ordinates and 
vibrating systems. 

It is definitely a work for physicists. The physics 
of each problem is clearly stated, and the mathe- 
matics introduced is shown to be the most suitable 
for the purpose concerned ; there is no mathematics 
for mathematics’ sake. The practical nature of the 
book is emphasized by the provision of problems at 
the end of each chapter ; these are carefully chosen 
to provide all grades of difficulty so that both the 
average and the good student can test their abilities on 
them. Altogether, the book can be recommended as 
a reliable, workmanlike and carefully presented 
introduction to theoretical mechanics. 
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MARINE SCIENCE IN THE PACIFIC AREA 


HE growing needs of marine research have 

brought to the United Nations Educational, 
Scientific and Cultural Organization many appeals 
for help from a wide range of projects, and the 
Director-General has felt the need for an advisory 
committee. Having received the necessary authority 
from the General Conference of 1954, he discussed 
the usefulness of such æ proposal with a repre- 
sentative group of oceanographers meeting in 1955 
after the Food and Agriculture Organization meetings 
in Rome, and after consulting that body and the 
International Council of Scientific Unions, he 
nominated an Intenm Advisory Committee, with 
nine members and provision for regular changes in 
membership. Clear emphasis was given to the need 
for good working relations with the United Nations 
and its Specialized Agencies, and with the inter- 
national scientific unions and regional bodies which 
are concerned with oceanographic and fishery 
research. 

The Interim Committee met for the first time 
durmg October 24-25 and, on the invitation of the 
Japanese Government, the meeting was held in the 
International House of Japan in Tokyo. Symposia 
on oceanic circulation bearing on the biological 
resources of the Pacific Ocean, oceanographic instru- 
ments and exchange of mformation were held just 
before the meeting, and these followed & regional 
gathering of representatives of marine laboratories 
and the sixth session of the Indo-Pacific Fisheries 
Counei. 

The Advisory Committee started with & general 
discussion of trends and progress in marine research ; 
it is not easy to summarize this without the full 
record, but some of the main features can be out- 
hned. It was emphasized that there is still plenty of 
room for exploratory and descriptive work, especially 
in the Indian and South Pacific Oceans; but there 
was also clear insistence that much more than this is 
needed before the scientifle studies can be applied 
successfully to the practical problems. It was 
emphasized that the problems are now of such a 
ealibre that they need the attention of physicists, 
mathematicians, chemists, biologists and geologists 
who have proved outstanding in their own fields, 
and ıt was considered that applications of recent 
advances ın these sciences to the study of the oceans 
have already proved sufficiently rewarding to interest 
specialists m applying their ideas to the ocean. 

In physical oceanography new techniques and the 
methods of mathematical physics are beginning to 
revolutionize our understanding of ocean currents 
and waves. In marme chemistry such advanced 
techniques as mass spectroscopy, radiochemistry, 
emission spectroscopy, chromatography and bio- 
logical assay are adding fresh significance to studies 
of substances present m very small concentrations 
and doing much to further the study of biogeo- 
chemical cycles. In biology new applications of 
genetics, biochemistry, population dynamics, physio- 
logy and bacteriology have furthered problems of 
great importance in the sea, and it seems very 
desirable that they should go hand in hand with 
future work on taxonomy, life-histories, morphology, 
zoo-geography and ecology. There was, however, 
some feeling that progress in marine research might 


suffer uf the detailed studies, especially some of those 
using marine animals. are made without keeping the , 
wider problems of the sea, particularly those of the 
deep ocean, in mind. In submarine geology the 
techniques of geophysieal exploration and the latest 
methods of physical and chemical analysis -would 


- have to be used, as well as echo sounders and, the 


older methods, to study the morphology of the sea 
floor and the character of the sediments. 

There was some general discussion on the land of 
laboratory needed for marine research. No one 
seemed to have much enthusiasm for an mter- 
national laboratory entirely dependent on con- 
tributions from a number of countries. One of the 
objections was that marine research cannot be 
planned so mcely that each country would feel that 
its own interests and problems were receiving a fair 
share of attention. The difficulties might be less if 
the programme incluced the short-term examination 
of & number of immediate problems, but it seemed 
very doubtful whether the atmosphere of a joint 
laboratory, which hac to justify itself contmually to 
a joint administration, could be conducive to long- 
term research. Even in fisheries research, where 
knowledge of the life-histories, growth-rates and 
natural fluctuations in numbers of the principal food 
fishes 1s of obvious importance, joint ownership had 
not proved itself very sympathetic to a systematic 
approach. 

There seemed to be a general feelmg that support 
from private funds was conduerve to stability and 
freedom for research, and that there were real 
advantages in making a relatively modest start 
centred on some local enthusiasm, emphasizing one 
aspect, probably marre biology, with later expansion 
into the other fields as additional funds became 
available for staff, ships and shore facilities. L 

For the more developed countries, the Committee 
considered that progress depends to large extent 
on national centres for the marine sciences, at least 
partly supported. by government funds. It was 
maintained that recent experience has shown that 
such centres should include men with special training 
and interests in applied mathematics, theoretical and 
experimental physics and geophysics, chemistry (geo- 
chemistry, biochemistry and analytical chemistry), 
geology, meteorology and biology (both experimental 
and ecological). Although the growth and outlook of 
a new laboratory depend to a large extent on per- 
sonalities and local conditions, it seems essential to 
employ more than a certain number of permanent 
scientists (probably sbout ten) and to provide for 
adequate support -in facilities and technically trained 
assistance. There was a general feeling that the 
research centre should be closely associated with @ 
university. 

The need for better facilities for the study of the 
deep ocean was specially emphasized, and although 
fairly serious difficulties are foreseen, a study of the 
feasibility of operating an international research 
vessel, to work primarily in little-explored areas, was 
considered ‘well worta while. It was argued that 
the marine sciences sre a natural and invigorating 
field for international collaboration, and that there 
is much in the study >f the seas and marine animals 
to enrich human life culturally as well as economically. 
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Although it was not the business of the Interim 
Committee to decide the position of a Unesco 
Advisory Committee on Marme Sciences in relation 
to other organizations, particularly the International 
Council of Scientific Unions and the Food and Agri- 
culture Organization, the question was often men- 
tioned and there seemed to be & general feeling that 
the new committee would do usefül work without 
wasteful overlapping. None of the scientists seemed 
to thmk a precise definition was needed, since each 
authority must obviously interest itself in the work 
and aims of the others while arranging its own 
meetings, grants and other activities with its own 
primary object in mind. The Food and Agriculture 
Organization has a primary duty to see that the best 
practical use is made of new and established methods 
and knowledge to find more fish and improve the 
supply, and to achieve this it must further education 
in the less-developed countries and support research 
in more-advanced countries to find improved tech- 
niques and a more effective understanding of the 
basic biological and physical processes. The Inter- 
national Council of Scientific Unions is concerned 
primarily with the development of the science ; and 
although it is interested in seeing that ali countries 
share in new developments and advantages, it must 
concentrate on invigorating the efforts of the most 
successful scientists. Unesco also has to encourage 
the new advances as, for example, by its generous 
treatment of the scientific unions; but its primary 
concern is to spread the science and its cultural 
advantages as widely as possible, taking special care 
of the less-developed countries. 

The need to ensure that the relatively small inter- 
national funds avaiable for furthering marine 
research are used most efficiently was always m the 
forefront of the deliberations. The expense of 
administration and travel was lamented, but the 
importance of using them as energetically as possible 
to communicate enthusiasm, ideas and results was 
fully recognized. There can be no doubt of the value 
of the meetings in Tokyo. There was a good repre- 
sentation of Japanese scientists, a fair number of 
representatives from other marine laboratories in the 
Far East and a few American and European scientists, 
including representatives of the U.S.S.R. 


Marine Science in Japan 


. The International Directory of Oceanographers, 
published by the Allan Hancock Foundation, lists only 
129 names for Japan as against 195 for the United 
Kingdom ; but in view of the number of laboratories 
and ships devoted to marine research in Japan, it 
seems likely that a rather different method of select- 
ing names was used. Among the research institutions 
are the Japanese Hydrographic Office, under the 
Maritime Safety Board, seven regional fishery 
laboratories, the Central Meteorological Office and 
its four subordinate marme observatories, the Tokyo 
University of Fisheries, the Disaster Prevention 
Research Institute in Kyoto University, the Trans- 
portation Technical Research Institute and Whale 
Research Institute, and a number of university 
faculties devoted to fisheries and geophysics. This 1s 
by no means a complete list, since active research is 
also being carried on in laboratories devoted to basic 
sciences such as the Institute of Chemical Research, 
Kyoto University, and many other university depart- 
ments. They are assisted by eighty ships, not counting 
vessels less than 20 tons, and although these are not 
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entirely devoted to research they are actively engaged 
fully or part time in oceanography. 

Such exceptional mterest in the sea can be ex- 
plamed only by Japan’s need to use marine resources 
to the full, and to take the most effective safety 
measures she can against the hazards of the typhoons 
and submarme earthquakes by which she ıs con- 
tinually threatened. - i 

Much of the work in marine physics has been 
related to the needs of navigation, meteorology, 
coastal engineering and thelfisheries. The Japanese 
say they made their first sounding in 1872; but they 
have now very extensive programmes of coastal and 
oceanic surveys being made with the most modern 
methods. One of the most detailed surveys, of the 
strait between Honshu and Hokkaido, was made 
with the help of a portable set of Decca Navigational 
Aid, and it is claimed that a horizontal accuracy of 
+ 10 metres was obtained as far off as fifty miles 
from the stations. They, have made extensive studies 
of the marine sediments, and have located several 
coal- and oil-fields on the contmental shelf. 
Tidal observations have’ been made at more than & 
thousand places, and a new 42-component Légé tide- 
predictmg machine is being installed. Particular 
attention is paid to the tidal streams, and a number 
of types of ingenious continuously recordmg meters 
are m regular use. Wave recorders are being used 
for studies of coast erosion, and tide recorders for 
research on seismic surges (tsunami) and storm'surges 
(takashio). The marine meteorological research 1s 
prumarily aimed at better understanding of the pro- 
cesses of energy exchange between ocean and atmo- 
sphere, and prediction of the water temperature ; 
but the Central Meteorological Observatory has 
biologists and chemists as well as physicists in its 
oceanographic section, and initiates studies of the 
distribution of microplankton and macroplankton in 
relation to the water masses as well as variation of 
sea conditions, current boundaries, etc. 

The fisheries research is aimed primarily at finding 
and improving the exploitation of fishing grounds 
and attempting to foresee fluctuations in distribution 
and numbers of mackerel, sardine, squid, herring, 
salmon, shipjack, tunas and whales. The work 
includes extensive ecological surveys of spawning 
and nursery grounds, and detailed studies to improve 
the understanding of variations in the principal 
currents, particularly the Kuroshio and Oyashio. It 
includes research cruises to the Bering Sea and more 
than half-way across the Pacific Ocean. 

As in other countries, there 1s no obvious or logical 
division between the basic and applied research ; 
but there seems to be a tendency for the initiative 
in the basic work to be with the universities, though 
they do not lack active collaboration from the 
government and regional laboratories devoted to 
hydrographic, meteorological and fisheries research. 
In marine physics there are energetic studies of wave 
generation and propagation, beach currents and 
shore-line changes, and @ co-operative programme 
between the oceanographers and the Shipbuilding 
Research Association has recently been commenced. 
Forecasting of waves and swell is being studied and 
special attention paid to conditions of dangerous 
wave interference associated with typhoons. Theor- 
etical and observational research on long waves, 
seismic and storm surges includes studies of 
the effects of dispersion, reflexion and refraction. 
Natural oscillations in lakes, bays and harbours are 
being investigated in connexion with harbour con- 
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struction. Basic studies: a are being made of tidal 
oscillations, with particular attention to conditions 
in rivers, straits and shallow seas. A start has been 
‘made with studies of turbulence associated with the 
streams. Some experience has been gained in the use 
of electronic analogues. Statistical studies at the 
Earthquake Research Institute show that there is a 
tendency for the monthly mean sea-level to one 
sharply béfore the large earthquakes. 

Theoretical work on oceanic circulation presents 
many difficulties due to lack of information about 
actual velocities and mixing processes, and to the 
rapidly increasing complexity of the reasoning as the 
basic assumptions are made more and more realistic. 
The output of the Japanese workers in this field, 
largely owing to the influence of Prof. Hidaka, is 
enough to set ideas and conclusions running ahead 
of the observations and experiments. Marine research 
in Japan is likely to become remarkably productive 
if the theoretical workers are more actively helped 
and invigorated by the physicists, engineers and 
‘ships. There is & good measure of co-operation, but 
the practical facilities voted for attacks on obvious 
practical problems have to be devoted largely to 
methods which have been proved. This often means 
that the theoretical workers have to spend too long 
with pen and paper before they can put new ideas 
to work, and have their work stimulated, intensified 
and improved by practice and closer inquiry. This 
is & universal problem, but anyone attempting to 
survey marine science in Japan cannot fail to be 
impressed by the great wealth of observations, some 
of which have to be dealt with in fairly general terms, 
and by & similar wealth of theoretical work, some of 
which has to seek rather hard for the measurements 
that it believes most significant. The Japanese 
scientists lose no opportunity of checking measure- 


ments with hydrodynamical theory, and are well. 


aware of the need to devote as much of the practical 
effort as possible to basic studies; but they might 
be able to do more if the responsibilities and burden 
of some of the practical requirements were shared by 
academic and technical workers in a laboratory in 
which both were well represented. 

Some twenty Japanese scientists are making active 
contributions to the chemistry of the sea, including the 
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development of new analytical methods and studies 
of variations in oxygen, carbon dioxide, nitrogen, 
phosphorus and other nutrients in relation to pro- 
ductivity, water movements and sediments. Atten- 
tion is being paid to the elements in minor concen- 
trations and to the geochemical implications of the 
work. ,Measurements of radioactivity near Bikini 
atoll have been-used for studies of diffusion. 

Japan has twenty marine biological stations, each 
with a staff of two to five full-time research workers 
as well as technical assistants and facilities for 
working in coastal waters. They lie between 33° and 
43° N. over a very wide range of exposure and water 
conditions In some the investigations are mainly 
physiological, withoat much immediate application 
to ecological and oceanographic problems. The local 
faunas are described, though not as completely as 
for some European laboratories. For work in the 
open ocean they rely on co-operation from the hydro- 
graphic, meteoralogical and fisheries laboratories, and 
active work is being done on productivity, indicator 
Species, and the general character of regional faunas 
in relation to oceanographic factors. They emphasize 
the need for more taxonomic studies. 

The Japanese instrument makers arranged an 
exhibition in connexion with the Unesco meetings, 


and it was apparent that they are keeping pace with ^ 


new developments in marine research. 

The International House of Japan was an ideal 
house for the meetings. The lecture hall will seat 
two hundred, and the dining hall and adjacent 
lounge could be combined to accommodate about 
the same number. There are forty-two bedrooms, 
single and double, and the service and meals were 
excellent. 
possible by £100,000 collected in Japan and a grant 
of £125,000 capital expenditure and £25,000 a year 
for the first five years from the Rockefeller Founda- 
tion. It was formally opened in June 1955, and its 
activities aim primarily at promoting and sponsoring 
the international exchange and co-operation of 
intellectual leaders and creative artists, though some 
of its programmes are planned for students and the 
general public. The Japanese writer and lawyer 
Shigeharu Matsumoto is its managing director. 

G. E. R. DEACON 


RESISTANCE OF INSECTS TO INSECTICIDES 


N January 9 the Association of Applied B10- 
logists and the Society of Chemical Industry 
held a joint symposium in London on the subject of 
the resistance of insects to insecticides. The morning 
session was devoted to a discussion of the changes in 
resistanco that can occur naturally before any kind 
of selection has occurred. The afternoon session was 
chiefly concerned with a discussion of the resistance 
that may develop followmg the use of insecticides. 
The first paper, by OC. Potter, dealt with the 
variations m resistance to insecticides that normally 
occur throughout the life-cycle of an insect and of 
the effect that differences in nutrition may have on 
resistance, It was pointed out that, m practice, 
insecticides are usually applied to kil & particular 
instar of a pest and it is important to choose the most 
susceptible instar for attack. Furthermore, since 


there can be variation of resistance with the age of . 


the instar, detailed knowledge of the extent of these 
changes is desirable if control measures are to be put 
on a rational basis. Axamples were then given to 
show the extent of the changes in resistance to 
insecticides that can occur throughout the life-cycle 
of an insect and also tkose that can occur during the 
development of a single instar. The changes through- 
out the life-cycle may be large; in one example 
quoted, it was more then 250 times. Smaller changes 
are found to occur within the instar, but even these 
can be appreciable, ar. example of a difference of 
more than sixteen times bemg given. 

The examples given by Dr. Potter served to show 
that the extent and direction of the changes in 
resistance depend on th» msecticide used, the species 
of insect and the conditions of treatment. It follows 
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from this that not only may the absolute toxicity of 
any one insecticide differ with the stage of develop- 
ment, but also that the relative toxicity of any two 
insecticides is likely to differ also. There appears to 
be no information on the reasons for the differences 
in resistance between instars, and they are likely to 
be complex. Differences in resistance within an 
instar have been correlated with morphological and 
physiological changes that occur during its develop- 
ment, but/these changes are not necessarily the cause 
of the differences. Examples were given to prove 
that the diet of the insect may affect its resistance 
to insecticide. This was shown to happen both by 
changing the constitution of artificial diets and by 
changing the host plants of insects that feed on living 
plants. The amount of food admmistered and the 
period when it was administered were also shown to 
affect resistance. . 

A. H. McIntosh then discussed the effect of tem- 
perature on the toxicity of insecticides. He stated 
that a change in the temperature at which insects 
are kept after treatment with poison nearly always 
affects the kill. If the kill increases with temperature, 
the temperature coefficient of kill is positive, and 
vice versa. In contact tests on grain beetles, the size 
of the temperature coefficient depends on the particle 
size used if the poison is a solid. If the temperature 
coefficient is negative, it is always bigger for colloid 
than for crystals ; this happens with DDT and some 
of its analogues, rotenone and endrin. But if the 
temperature coefficient is positive, it may be bigger 
. for colloid than for crystals, as with dieldrin, or 

bigger for crystals than colloid, as with 2-bromo- 
mereurithiophen. ar t 

The time elapsing between treatment of insects 
and counts of kill may sometimes affect the size and 
sign of the temperature coefficient. Thus, the tem- 
perature coefficient of dieldrin by, injection into 
mealworms did not change as time passed (one to 

“four days); but with rotenone: the coefficient was 

. negative if counts of kill were made up to about & 
day and a half after treatment, and after this it was 
positive. At the higher temperature, the percentage 
kill increased as time passed, but at the lower tem- 
perature the insects recovered from the effects of 
rotenone. ‘The size and sign of the temperature 
coefficient may also depend on the dose, the method 
of application, the insect species and the range of 
temperatures used. The most that can be said about 
any one poison is that its temperature coefficient is 
usually positive or negative, as the case may be. 

` Differences in temperature are córtainly one cause of 
differences in both relative and absolute toxicities 
found by different workers. 

K. F. Goodwin-Bailey then read a paper on behalf 
of J. M. Holborn on the susceptibility to insecticides 
of laboratory cultures of an insect species. The 
results of tests of the comparative resistance of 
Strains of Tribolium castaneum (the rust-red flour 
beetle) and of strains of Calandra granaria (the 
granary weevil) were described. None of these strains 
had been exposed previously to insecticides, yet they 
showed. consistent differences in resistance to the test 

‘poisons. A laboratory strain of C. granaria was found 
-to be between three and a half and six and a half 
times as susceptible to pyrethrum powders as a wild 
strain. There was little difference in susceptibility 
when pyrethrins synergized with piperonyl butoxide 
were used. Several strains of T. castaneum developed 
from cultures from different laboratories were tested 
against y-BHO, the pyrethrins and the pyrethrins 
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synergized with piperonyl^butoxide. The strain 
showed marked differences in susceptibility to y-BHC 
&nd the pyrethrins, but the differences were less 
marked with the synergized pyrethrins. ` 

The most resistant strain was four- times as 
resistant to y-BHC ånd three times as resistant to 
the pyrethrins as the least resistant strain. 'There is 
evidence that these natural differences were inherited 
through at least six generations. The differences in 
susceptibility found are thought to be due to differ- 
ences in vigour. The results also show that the factor 
of synergism can differ greatly with the different 
strains. With the species examined, the. synergist 
appears to be most effective against the most resistant 
strains, thus tending to diminish the differences found 
with the pyrethrins alone. The data presented in this 
paper provide evidence that considerable differences 
in resistance to insecticides can exist between strains 
of the same species, before any treatment with a 
poison has taken place; that is, that insecticide 
resistance is‘not always acquired by selection. 

The first paper in the afternoon was read by J.*R. 
Busvine, who discussed the occurrence and status of 
insecticide-resistant strains. He listed twenty-one 
species recorded since. 1940 as having insecticide- 
resistant strains in the field. Only those records 
were listed which at the same time were sub- 
stantiated with good supporting evidence for the 
existence of insecticide resistance. The criteria to be 
adopted m judging whether or not a resistant strain 
had been produced in the field were then discussed, 
and it was pointed out that the factors of natural 
high resistance, faulty insecticide or inefficient 
application, the elimination of parasites and pre- 
dators and natural fluctuations in the insect popula- 
tion, should first be excluded. These factors make 
the field assessment of resistance difficult, and it 
should therefore be confirmed in the laboratory by a 
quantitative comparison with insects of the same 
species that have not been exposed to an insecticide. 

The necessity for adequate standardization of the 
method of assessment of resistance was stressed, since 
errors can occur due to lack of standardization of the 
insect material, and different results may be given by 
varying the method of test. In general, high resistance 
is associated with flat probit/regression lines. The 
probit lines for resistant strains are nearly always 
flatter than for normal strains. Where two techniques 
of measurement are used, one may show a bigger 
difference -between resistant and normal than the 
other ; it generally occurs that the technique showing 
the bigger difference has the flatter probit line, 

Dr. Busvine then considered the types of resistance 
that occur and concluded that the more important 
forms of resistance which result in the failure of 
control measures are characteristically specific to ono 
type of insecticide. The grouping of the insecticides 
into types on this basis may indicate that they have 
a@ similar mode of action. The biochemical basis of 
resistance has been studied by some workers, and it 
has been shown that resistant strains have an 
increased capacity to detoxify DDT, although this 
alone is not sufficient to account for the degree of 
resistance that occurs. It was pointed out that there 
is some evidence of increased metabolism of the 
inseoticide with strains resistant to y-BHC, chlordane 
and toxaphene. Studies on the genetical bases of 
resistance have yielded very conflicting results, and 
there appears to be no general agreement. Dr. 
Busvine ended his talk with a plea for further 
research on this subject. 
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| EL, Bradbury, then gave a 
_ paper on-the- absorption and metabolism of benzene 
_. hexachloride in normal and fesistant houseflies. The 
pick-up and absorption of vapours of y-BHC and of 
= its non-toxic æ- B- and 3-isomers by the housefly 
. Musca domestica have beén' studied by confining 
susceptible and resistant strains over treated filter 
| papers; labelling with carbon-14 and chlorine-36 
has facilitated analysis. The general picture of 
esistance to y-BHC deduced from the data broadly 
arallels that currently held«for DDT. Resistant 
flies pick up and absorb less poison and perform a 
‘more rapid conversion to exeretable metabolites with 
oth the toxic and non-toxic isomers of BHC and, 
robably, there are differences in the distribution of 
he poison in the bodies of the susceptible and 
esisbant strains. Resistant strains also convert a 
greater percentage of the absorbed dose in the earlier 
ages of storage. 

By reversed-phase chromatography it has been 
tablished that the carbon tetrachloride extracts of 
8 treated with y- and 8-BHC contain mainly 
nchanged BHC. No dehydrochlorination products 
ave been detected in these extracts, and evidence 
that. metabolism is accompanied by dechlorination 
was presented. The problem of the identification of 
‘the metabolic products. is complex. In the meta- 
bolism of the four common isomers of BHC, water- 
oluble compounds are produced most readily from 
the «- and y-isomers and much less readily from the 
Š- and 8-forms. Two-dimensional chromatography 
has revealed eleven well-defined compounds from 
_ both y- and «-BHC; these have not been identified, 
: -but there is evidence from paper electrophorési 
. eight of the eleven compounds from these twa 
* isomers are the same. It- is unlikely that “all the 
etabolites are trichlorobenzene derivatives, and it 
| possible that benzene derivatives (by dechlorina- 
tion) are intermediate stages in the production of 
some of these metabolites. Comparative tests on a 
number of insect species have shown that even normal 
houseflies. are exceptionally able to convert y-BHC 
to exeretable, water-soluble metabolites, and this 
factor may predispose this insect to the acquisition 
of insecticide resistance. 

It is concluded that the reduced absorption and 
the increased amount of metabolism are not alone 
sufficient, to explain the increased resistance. "These 
two ors give at the most a sixfold difference in 
BHC content between normal and resistant flies, 

de stance has increased by a factor of one 
However, it is possible that a combination 
-absorption, increased metabolism and 

















































RLY in 1947, the Commonwealth Astronomer, 
Prof. R. v. d. R. Woolley, supported by the then 
Astronomer Royal, Sir Harold Spencer Jones, and 
he board of visitors of the Commonwealth Observ- 
atory at Canberra, laid before the Minister for the 
Interior, the Hon. H. V. Johnson, proposals relating 
tto the establishment of a large reflector at Mount 
«c Btromlo. 

_ 5 Among the arguments advanced for the placing of 
h a telescope at Mount Stromlo was the fact that 
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redistribution of the poison in the insect might 
provide the explanation. 
The concluding paper in the afternoon was given : 
by F. P. W. Winteringham on biochemical factors in - 
the natural and acquired tolerance of insects.to 
insecticides. It was pointed out that, when an 
insecticide is applied to an insect, it;^may be att 
by the tissue enzymes with the formation of 
bolites which may be more or less toxic than the 
insecticide itself. An example where lie 
is more toxic than the original chemic 

















8 parathion, 
which is a poor inhibitor of cholinesterase. Parathion n 
is known to be ox:dized by the insect in vivo to the |. 
oxygen analogue »araoxon, which is a potent in-- 
hibitor of cholinesterase. Similarly, it has been 
established that 'Schradan' becomes oxidized. 
monophosphoramide oxide or à compound very muc 
like it. The process occurring in these two exampl 
might be referred to as toxication. The convers 
of insecticides. to harmless metabolites. or. detox 
fication has been demonstrated with DDT and B 
particularly with insects resistant to these poisons. 
It has now also been established that the. pyrethroi 
undergo detoxification in: the adult housefly, an 
there is some evidence that the detoxification process 
is not one of simple hydrolysis. 

The increased detoxification of poisons by resista 
insects when compared with normal insects might. 
either a consequence or a cause of the insects’ survival, 
there;being evidence for and against either possibility. 
Extensive detoxification may occur in normal insect 
strains, and this must be a factor in their normal 
tolerance. Detoxication may be inhibited by the 
presence of certain adjuvants applied simultaneously — 
with the insectieide. | A complete understanding 
the DDT-resistance problem implies a better unde 
standing of DDT action in viro. Recent work 






















indicates that DDT may, in normal strains of inseet, 
interfere. with the oxidative formation of the vital. 
tissue substance adenosine triphosphate. The inter-: 
ference was noè observed in à resistant strain, and it 
may therefore be en additional biochemical factor in 
DDT-resistance mechanism. | 





of resistance that occur naturally and that are pro- à 
duced by the applieation of an insecticide. However, 
little progress has. as yet, been made in demon- 
strating the causes for the differences in resistance 
that are found, and this work is severely handicapped 
by lack of knowledge of the mode of action of 
insecticides. l 











T44N. REFLECTOR OF THE COMMONWEALTH OBSERVATORY, 
MOUNT STROMLO, CANBERRA 











telescopes of 72-in. aperture or more are to be found 
almost exclusively mn the northern hemisphere. Even 
at the present time, with the Stromlo instrument 
operating, the situation is still unbalanced, for th 
are two such instruments in the south as against 
nine (including those under construction) in the 
north. 

Cabinet approval was given for the construction of 
the instrument, and in 1948 an order for a 74-in. 








telescope complete with building and dome was 
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Fig. 1. The 74-in. reflector at Mount Stromlo Observatory. 
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By courtesy of the News and Information Bureau, Department of 


the Interior, Commonwealth of Australia 


placed with the firm of Sir Howard Grubb Parsons, 
England. The mounting was finished early in 1951 
and, after display in the Festival of Britain, was sent 
to Mount Stromlo: By early 1954 all parts of the 
telescope and dome were delivered with the exception 
of the aluminizing plant. 

The telescope was formally opened by His Excel- 
leney the Governor-General, Sir William Slim, on 
November 8, 1955. The opening ceremony was held 
in the dome with the then Minister for the Interior, 
the Hon. W. 8. Kent Hughes, in the chair. Mr. Kent 
Hughes referred to the labours of the Commonwealth 
Astronomer in initiating the project and wished him 
every success in taking up his new post as Astronomer 
Royal at the Royal Greenwich Observatory, Herst- 
monceux. Sir William Slim concluded his address 
by pressing a button, which caused the shutters of 
the dome to open. 

Prof. Woolley then demonstrated the operation of 
the telescope to an audience of nearly two hundred 
people, representatives of academic, scientific and 
departmental activities in Canberra. 

'The total weight of the moving parts of the new 
equipment is 40 tons. The main mirror is 74 in. in 
diameter, 11j in. thick, and weighs 4,000 Ib. The 
building and dome housing the new telescope provide 
a controlled ventilation system designed to keep the 
interior of the dome at as near to night temperature 
as possible during the day. The dome weighs about 
100 tons and can move at a speed of one revolution 
in five minutes. The rotation of the dome allows any 
part of the sky to be viewed. 


The instrument is designed for use at the New- 
tonian, Cassegrainian and coudé foci with the 
respective aperture ratios of f/5, f/8 and f/28. Photo- 
graphs have also been made at the prime focus for 
testing purposes, but regular operation in this 
position is not contemplated. The instrument is 
arranged on an English-type mounting and access to 
the Newtonian focus is effected by a platform which 
moves up and down the opening of the 62-ft. 
diameter dome. 


OBITUARIES 
Dr. Sunder Lal Hora 


Dn. SvxpER Lar Hora, well known to many 
zoologists in Great Britain, died suddenly on Decem- 
ber 8; he was due to retire from his post as director 
of the Zoological Survey of India this coming June. 
Hora was born at Hafiazabad in the Punjab in 1896 
and educated at the Anglo-Sanskrit High School at 
Jullundur. Thence he went to Government College, 
Lahore, where he came under the influence of Prof. 
John Stevenson and had a distinguished career as a 
student, obtaining the M.Sc., in part for work on the 
"Fish of Lahore", and receiving the Maclagan Gold 
Medal and Purse of the University of Punjab. The 
same year, 1919, he joined the Zoological Survey of 
India as a research scholar and less than two years 
later was appointed to the permanent staff. It was 
here that he became closely associated with Dr. Nelson 
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Annandale, of whose help and inspiration he always 
spoke with affection. In this service he spent the rest 
of his life, with the exception of 1942-47, when he 
was direetor of fisheries for Bengal, returning to the 
Survey as its director in 1947. He was awarded the 
D.Sc. of the University of Punjab in 1922 and of 
Edinburgh in 1928. 

Dr. Hora was an indefatigable and careful worker 
and his many publications cover various fields. He 
was primarily a systematic ichthyologist and the 
admitted authority on the freshwater fishes of India 
- and adjacent lands. This statement without quali- 
fication could convey a false impression of his breadth 
of outlook. A number of his systematic papers con- 
tain bionomic and ecological observations. The latter 
aspect induced him to consider the adaptation and 
the evolution of the adaptive mechanisms of animals 
to the severe conditions in torrential streams, and 
his best-known publication in this field (Trans. Roy. 
Soc., 1930) is mainly devoted io insects. 

In trymg to comprehend the pattern of the dis- 
tribution of freshwater fishes in India and Malaya, 
Dr. Hora was led to consider the past geological 
history of these areas, and particularly that of the 
changing river systems brought about by Himalayan 
tectonic movements, and he put forward an ingenious 
explanation known as Hora’s Satpura hypothesis. 
From an early stage he became interested in fisheries 
and means of increasing their efficiency with due 
regard to conservation. Later, he tackled the pond 
culture of fish with the view of increasing the food 
supply. The work and enthusiasm he put into this 
led to his being mvited to open a discussion on the 
subject at the United Nations Conference at Lake 
Success in 1949. As fisheries consultant to the Food 
and Agriculture Organization he recently completed 
& “Handbook on Tropical Fish Culture". 

Dr. Hora's command of Sanskrit enabled him to 
assess the knowledge of fish and fisheries possessed 
by the ancient Hindus and so make a significant 
contribution to the history of Indian science. 

Dr. Hora was very active outside his own post and 
held important positions in various scientific societies 
and organizations. Jn recognition of his work he 
received a number of awards and honours, both in 
his own country and abroad; but he remained a 
most approachable and companionable man who 
willingly placed his knowledge at the disposal of 
others and, in particular, younger workers, many of 
whom he encouraged at critical stages 1n their careers. 
With his death India has lost a distinguished zoo- 
logist and loyal son, and many zoologists in other 
parts of the world will mourn a friend. 

C. H. O'DONOGHUE 


Sunper Lar Hora’s research career was dominated 
by the materials and concepts he had inherited from 
Nelson Annandale, and he succeeded in creating new 
vistas of biological discovery in India. He took 
Indian ichthyology back to ancient history, pre- 
history and paleontology, and forwards to a system- 
atized historical understanding continuously related 
to the material and cultural welfare of the Indian 
people. His emphasis throughout has been on 
relationships: from the immediate relationships he 
described to the larger relations between science, the 
humanities and polities. 

He believed in generalizations based on the growth 
of intensive specialization into a many-branched 
unity. 
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At home he was a kindly patriarch, sometimes 
looking askance, but tolerantly, at the departures 
from Punjabi custom of his children; for-him the 
day started with the prayers he had learned in.child- 
hood. He was’ humble, affectionate, considerate, 
addicted to tabulating routines which never reached 
the level of work-cisciplines, eager for new experiences 
(he had travelled extensively in most countries), 
quick to laugh, and quite unable to control his 
passion for shop talk. On one occasion in London in 
the autumn of 1353, when he had talked zoology 
before, through and after dinner, Mrs. Hora whispered 
to a friend, with & wealth of loving understanding in 
her voice, “It is always so—nothing but fish !" 

He lived a full life, with many sorrows and satis- 
factions, but remained astonishingly unsophisticated. 
After his first heart attack, he compromised with 
decadence by rising at 5.30 a.m. instead of earlier. 
He could not adjust himself to slowing down, and 
when I stayed with him in Calcutta a year ago, he 
made it clear that he would rather die at work than 
live as & semi-invalid. He died as he wished. ' He 
collapsed while presiding over a meeting of the 
Asiatic Society, but not before calling upon a member 
to take the chair. It was, characteristically, the last 
public gesture of & man whose life was distinguished 
by service and integrity. 


Mr. Frank C. Willcocks " 


In a few years time Frank Willcocks may become 
one of those “thas have no remembrance’, because 
of his own madesty, and because of his isolation for 
thirty years in Egypt, yet those of us who had been 
his colleagues recognized his possession of ‘the Darwin 
touch’. 

The influence cf Theobald at Wye diverted his 
intention from farming to entomology, and so to an 
appointment with the Khedivial Agricultural Society 
when its eight-room laboratory was founded in 1904, 
a chemjst and a botanist being his colleagues. Within 
two years he was able to outline the three major 
pests of cotton in a hundred pages of the Society’s 
Year-book, and this succinct account by a non- 
graduate student aged twenty-four is still a standard 
reference. 

He remained with the Society until 1930, designing 
and founding its Cotton Museum as a side-issue, then 
retired to Bournemouth, whence he moved after the 
death of his French wife to a bungalow in the woods 
near Battle. 
and garden, worxshop and housekeeping, lonely 
except for his friends the cats, led him at last to 
move to the home of a niece in Gloucester, where he 
died unexpectedly only a few weeks later on December 
18 at the age pf seventy-two. 

The introduction to his last publication in 1937 
(the third volume of “Insect and Related Pests of 
Egypt’) gives & clear impression of his sincerity and 
quiet wit, his huncility towards the specialization of 
his juniors, and his gratitude for help by lesser men. 
He was a scientist in grain, the infinite capacity for 
taking pains being combined with a wide view across 


the field of his ecoromie problems ; he was 8 pioneer. ' 


In that last volume he devotes partieular attention 
to one of his favourite insects, treating the mole- 
crickets almost affectionately,’ alternating between 
the ingenious add-tions to our knowledge of them 
which he made and his repeated emphasis on know- 
ledge about them still to be sought. 


CEDRIC DOVER., ` 
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The toil of struggle with his orchard‘ 


His dealings 
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with the velvety strength of Gryllotalpa, burrowing, 
Swimming and flying, showed him to have been a 
great naturalist. 

Willcocks took occasion to investigate patiently 
some unique opportunities. The invasion of a new 
scale-insect which destroyed the Lebbek avenues of 
Cairo was the first of them. Another was the arrival 
in Egypt of the pink boll-worm, which quickly 
became the major pest of cotton for many years; 
arising out of his studies about its queer resting-stage 
ım the seed, he invented the heat-treatment which 
has for decades been applied as compulsory routine 
at every ginnery in the country; the credit went 
elsewhere. His quiet enthusiasm enlistéd many 
willing amateur helpers before professional entomo- 
logists became abundant, and his reputation was in 
no way diminished when the newcomers found that 
they could accept his fundamental observations. 
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The Cotton Museum exercised his mgenuity, and 
his eraftsmanship produced some noteworthy exhibits 
in collaboration with his wife and his artist brother- 
in-law, A. Morel; there were some witty private 
fantasies as well. Writing results was a painful 
-necessity, and because his publications were made 
in Egypt they are little known elsewhere. Un- 
fortunately the three volumes already mentioned 
weigh more than half a stone apiece, with three-inch 
page margins, so that their unwieldiness restricts 
their use. 

Willcocks leaves memories of gentle pessimism ; of 
devotion to his friends, whether human, feline or 
even invertebrate ; of industry in spite of recurrent 
invalidism. It must be a matter for regret that 
Britain found no means for making use of the latter 
half of a life from which Egypt had profited so much. 

W. LAWRENOE BALLS 


NEWS and VIEWS 


Photographic Science: Dr. C. E. K. Mees, F.R.S. 


By the retirement of Dr. Kenneth Mees from his 
position as vice-president in charge of research of the 
Eastman Kodak Company, mdustry has lost- one of 
its foremost research directors. While many have the 
satisfaction of looking back on widely applied tech- 
nical improvements for which they have been 
responsible, few can claim to have altered the whole 
aspect of an industry; Mees is one of them. At 
University College, Sir William Ramsey dissuaded 
Mees from an academic career, and in 1906 he joined 
the firm of Wratten and Wainwright, Lid., of 
Croydon, as partner and joint managing director— 
at a salary of £3 per week! At that time the photo- 
graphic industry depended largely on empiricism for 
its advance, and this appointment presented a 
wonderful opportunity to a trained scientist of 
exceptional ability. Mees was not slow to take full 
advantage ; he was the first to market panchromatic 
materials, and by proper application of spectro- 
photometry was able to produce a comprehensive 
series of light filters (Wratten filters) which were the 
first commercially available products in this field. 
At this time industrial research laboratories were 
rare; but with characteristic foresight George East- 
man decided to establish one at the Eastman Kodak 
Company’s plant at Rochester, N.Y. Mees was 
invited to organize this development; but he was 
reluctant to leave his firm, so Eastman purchased 
Wratten and Wainwright, Ltd., and in 1912 Mees 
went to the United States to commence his duties. 
Since that date the work of the laboratory has 
covered both fundamental and applied research, and 
has not been confined to subjects of immediate 
connexion with photography. 

In a special division of the laboratories which Mees 
established for research on photographic emulsions, 
much of the early development work leading to the 
great advances in photographic materials has been 
carried out. Of special importance for science was 
the working out of & wide range of plates and films 
for spectrographers and- astronomers. Among the 
other notable contributions to photography made by 
Kodak during the period when Mees was director of 
the Research Laboratories were the introduction of 
panchromatic materials, of 16-mm. (and later 8-mm.) 
Cine Kodak film and equipment in 1923, and ‘Koda- 


chrome’ film in 1935. Other activities include the 
establishment in 1918 of a department for the 
manufacture of synthetic organic compounds to 
replace German supplies, which has now become 
the Eastman Organic Chemicals, and work on 
molecular distillation, which was applied success- 
fully to the extraction of vitamins from cod liver 
oil and has resulted in Distillation Products, Inc. 
Mees’s books on photography culminated in his 
“Theory of thé Photographie Process", published . 
in 1942 and completely revised in 1954. His wide 
interests are reflected in “The Organization of Indus- 
trial Scientific Research”, written in collaboration 
with J. A. Leermakers ; but his breadth of vision is 
best illustrated by his philosophical discussion of 
the history of science in relation to world history— 
“The Path of Science’. He was elected an Honorary 
Fellow of the Royal Photographie Society in 1921, 
and received the Progress Medal of this Society in 
1913 and again in 1953. In 1939 he was elected a 
Fellow of the Royal Society, and in 1950, after he 
became an American citizen, a member of the U.S. 
National Academy of Sciences. 


Dr. C. J. Staud 


Dr. Cyrm J. Staup now succeeds Dr. Mees as 
vice-president in charge of research and development, 
Eastman Kodak. Staud graduated at the University 
of Rochester, N.Y., and obtained a Ph.D. degree at 
the Massachusetts Institute of Technology. He joined 
the Kodak Research Laboratories in 1924, where his 
ability gained for him positions of increasing respons- 
ibility. In 1931 he was appointed superintendent of 
emulsion research, and was appointed director of the 
Research Laboratories in 1947. His energies have 
been devoted to the internal organization of the 
laboratories, so that he is not as well known outside 
the firm as his achievements would warrant. He has 
an astonishing grasp of the details of the wide ' 
activities of the Laboratories, and is outstanding m 
organizing and inspiring effective and enthusiastic 
team-work. His managerial skill is supplemented by 
a keenly inventive mind, and he has been responsible 
for many of the Company’s scientific achievements. 
Although Dr. Mees’s retirement is a sad loss to the 
organization, and to industry generally, the research 
activities of Eastman Kodak have been left in 
capable hands. 
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Progress Medal of the Royal Photographic Society : 
Dr. J. D. Kendall 


Tux Silver Progress Medal of the Royal Photo- 
graphic Society has been awardéd to Dr. J. D. 
Kendall, head of the Renwiek Leboratory of Ilford, 
Ltd., in récognition of his distinguished contributions 
to research in the chemistry of photographie pro- 
cesses and materials. Dr. Kendall is known for his 
work in relation to photographic emulsion sensitizers, 
emulsion stabilizers, colour couplers, developing 
agents and desensitizers. His discovery, some twenty 
years ago, of particular p-dialkylaminobenzylidene 
derivatives of compounds having a reactive methylene 
group activated by carbonyl (the merocyanines) as 
efficient optical sensitizers for emulsions, was a 
starting-point for advances of considerable con- 
sequence in emulsion technology. In 1935 he pro- 
posed an, original theoretical principle for relating 
the chemical structure of sensitizers, desensitizers 
and developing agents to their respective properties, 
and his name is now linked with those of Andresen 
and Lumiére in the ‘Andresen—Lumiére—Kendall 
rules’ for photographie developing agents. Dr. 
Kendall’s relatively recent discovery of l-phenyl- 
3-pyrazolidone (phenidone) as a developing agent 
has led to greatly improved commercial developers 
and has also initiated a great deal of research on 
superadditivity phenomena in photographic labor- 
atories throughout the world. Even more recently 
(1954) he has described, in collaboration with G. F. 
Duffin, a new class of optical sensitizers, namely, the 
iminazolenine cyanines. The Progress Medal was 
instituted in 1878, and this is the forty-fourth such 
award, twenty-two being to persons of foreign 
nationality ; it is awarded for any invention, research, 
. publication or exhibition which leads to an important 
advance in photography. 


British Broadcasting Corporation : 
Miss Mary Somerville, O.B.E. 


Wire the retirement in January of Miss Mary 
Somerville from the B.B.C., one of the links with 
the pioneering days of 2LO has been broken. Miss 
Somerville joined the B.B.C. in 1925 as assistant to 
the then educational director, J. C. Stobart, having 
been attracted to the new field of intellectual adven- 
ture through the broadcasts of Sir Walford Davies. 
Within four years she had taken full charge of the 
embryonic Schools Department, and imbued by a 
strong sense of educational purpose, in the eighteen 
years of her active direction of this Department she 
carved out a unique place for this activity of the 
B.B.C. in the educational history of our time; and 
this in the face of considerable resistance from the 
vested interests of the essentially conservative 
educational world. In 1947 she toured the Common- 
wealth and on her return became assistant controller 
of Talks Division, thus entering a field where she 
could to an even greater extent explore the radio 
medium as & means of communication. Three years 
later she took over one of the toughest assignments 
in the whole B.B.O. organization, that of full con- 
troller of Talks Division, and as such became the 
Corporation’s first and only woman controller. With 
the whole of the Corporation’s Talks output under 
her control, the world of science was not the least of 
her interests, and the present position of the B.B.C.’s 
science talks owes not a little to her sympathetic 
understanding of the problems that face the producer 
who is presenting science to a mass audience. 
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Mr. John Green 


Tae new controller of talks, Mr. John Green, 
also had connexions with science, if in the applied 
field, namely, agriculture. Mr. Green comes from a 
Gloucestershire landowning family. He went up to 
Cambridge, where he was President of the Union, 
and was afterwards called to the Bar. In 1934, how- 
ever, he joined the B.B.C. and specialized in the 
production of agricultural talks, being the Cor- 
poration’s agricultural liaison officer until he became 
Miss Somerville's chief assistant a number of years 
ago. Thus the new controller has risen from the 
ranks, as it were ; he is familiar with the professional 
problems concerned with talks production and sees 
in the producer & pcblie servant with a valuable part 
to play in bridging she gap between those who have 
something to say and those who are prepared to 
listen. 


British Iron and Steel Research Association : 
Dr. J. Pearson 


Tuer British Iron and Steel Research Association 
has appointed Dr. J. Pearson as assistant director of 
research, to assume such duties as are delegated to 
him by the director, Sir Charles Goodeve; Dr. 
Pearson will continae his present duties as head of 
the Steelmaking Division and Chemistry Department 
of the Association. After graduating from the 
University of Londcn in 1933, Dr. Pearson did some 
research in organic chemistry, and then joined the 
Research Department of Tube Investments, Ltd., to 
earry oub work in eonnexion with the manuf&cture 
of steel tubes and allied products. During 1937—46 
he was employed in the explosives branch of the 
Armament Research Department, Ministry of Supply, 
and obtained his PE.D. in 1946 for research work on 
the polarography of organic compounds. After the 
Second World War he joined the British Iron and 
Steel Research Assoziation as head of the Chemistry 
Section of the Swaasea laboratories, where he was 
largely concerned with problems on the disposal of 
spent pickle liquor. He was appointed head of the 
Chemistry Department in 1950, assuming the 
additional duty of kead of the Steelmaking Division 
four years later. 


Nuffield Foundation Awards in Dentistry, Biology 
and the Social Sciences 


Tue Nuffield Foundation is offering a number of 
fellowships, schalarsaips and bursaries in the fields of 
dentistry, biology ard the social sciences. The fellow- 
ships for dentistry are for persons, aged 25-35 years, 
with dental qualifiestions to receive additional train- 
ing in pure and applied science so as to fit them for 
an academic career in dentistry, and also to enable 
graduates in medicme and science to receive training 
(not necessarily for a registrable dental qualification) 
so as to undertake teaching and fundamental research 
on dental health and disease. (It is to be noted that 
in past years few applications have been made by 
those eligible in the latter category.) The followships 
are worth £500-800 a year for one to three years, 
and applications must be received by March 1. The 
dental scholarships, normally for one year only, are 
for students at uriversity dental schools in the 
United Kingdom amd cover tuition fees and a sub- 
sistence allowance of not more than £200; applica- 
tions must be received by June 30. The Foundation’s 
scholarships and bu-saries in biology and the social 
sciences are for graduates of British universities, 
preferably within the age-group 22~-35° years.. The 
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awards in biology are for graduates in physics, 
chemistry, mathematics or engineering to receive 
such training in biology as will enable them to 
undertake research and teaching in the biological 
sciences in the United Kingdom. The scholarships, 
which are for those with postgraduate (non-biological) 
research experience, are worth £500-600 a year, and 
the bursaries £350 a year; in each case, fees, a 
marrage allowance of £50 a year and a family 
allowance of £50 per child will be paid. Applications 
must be received by April 1. The awards for social 
sciences are similar to those for biology, except that 
applications must be received by May 1, and the 
holder may have a degree in any academie subject 
other than the social sciences, psychology or the 
_ Social sciences ; subjects suitable for study by holders 
are political science, social psychology, anthropology, 
social statistics and sociology generally (but not 
economics). Appheations for all these awards, and 
further information, can be obtamed from the 
Secretary, Nuffield Foundation, Nuffield Lodge, 
Regent’s Park, London, N.W.1. 


industry and Nuclear Power in Britain 


QUESTIONED in the House of Commons on February 
15 -as to the Government’s policy regarding the 
utilization by private firms of technical information 
on the industrial applications of nuclear power, the 
Lord Privy Seal, Mr. R. A. Butler, stated that it is 
the policy of the Atomic Energy Authority to en- 
courage access by private firms to such information 
m order that industry may participate more fully in 
these important new developments. Steps are being 
taken to ensure that firms are not enabled to obtain 
exclusive rights on the basis of information supplied 
by the Atomic Energy Authority. In reply to further 
questions, Mr. Butler said he would discuss with the 
Minister of Fuel and Power, Mr. Aubrey Jones, the 
question of letting the House have the maximum 
information which it is in the public interest to 
disclose on this new phase in the relationship between 
the State and private industry on Mr. Aubrey Jones’s 
early return to Britain. 


Electronic Computers in Molecular Quantum 


Mechanics ' 


THE importance attached to the use of modern 
electronic computers in molecular quantum mechanics 
has been stressed in an International Conference 
held in Texas durmg December last. A resolution 
was passed unanimously, directing attention to the 
impressive results already obtamed by high-speed 
computers in the calculation of molecular and crystal 
properties, and claiming that these properties are of 
extreme importance in chemistry, physics and biology. 
The resolution goes on to note that ‘progress of this 
work is greatly hampered by the fact that, due to 
their great cost, high-speed computers are unavailable 
to most scientists in this field" ; and therefore it 
“recommends that governments, industries, founda- 
tions and private philanthropists give special atten- 
tion to the problem of providing more high-speed 
computing facilities for use in molecular problems". 
Copies of the complete document are being sent to 
government and other scientific agencies in Britain, 
the United States and elsewhere. 

This matter is highly important so far as Britain ‘is 
concerned. It is believed that the University Grants 
Committee contemplates the provision of a limited 
number of these computers during the next quin- 
quennium. But it would be a great pity if the number 
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is unrealistically small. For, as Prof. D. R. Hartree 
and others have pointed out, electronic computers 
have entirely changed the kind of problem (such as 
the structure of vitamm B, or & single protein 
molecule) which can be attacked successfully. As 
things are now, certam calculations have,to be sent 
from Britain to the United States, since they cannot 
be dealt with adequately in British universities. One 
American firm alone expects to have nearly two 
thousand large computers in use at the end of another 
eighteen months or so. It is imperative that un 
versities in Britam-—and other: institutions—should 
have calculating facilities which such machines 
alone can provide. í 


Artificial Rain-making in India 


A SYMPOSIUM on artificial rain was held in India 
in February 1953 under the joint auspices of the 
Atmospheric Research Committee, Council of Scientific 
and Industrial Research, and the India Meteoro- 
logical Department, the purpose of the symposium 
being to review the present status of rau-making 
operations, to discuss recent progress and to make 
recommendations for extending research in India on 
cloud physics. The proceedings have now been pub- 
lished (pp. 148. New Delhi: O.S.L.R., 1955). Of the 
twelve papers, six are concerned with the formation 
and physical characteristics of clouds m different 
parts of India. It appears that the release of showers 
by the coalescence of water drops in non-freezing 
clouds is a common occurrence, and there was some 
discussion on the possibilities of artificially stimulating 
this mechanism by sprayimg the clouds with water 
droplets. It was concluded that, m India, the 
possibilities of producing economically significant 
quentities of rain by artificial seeding techniques are 
rather limited, largely because of the low frequency 
of cloudy days without rain in dry areas. In a long 
paper, Banorji and Mukherji describe their laboratory 
studies on nucleation and condensation, and also 
some cloud-seeding experiments which they have 
carried out near Calcutta. Hydrogen-filled balloons 
were used for releasing either dry ice, a spray of cold 
water or & charge of gunpowder impregnated with 
silver iodide at a predetermined altitude. Unfor- 
tunately, the physical reasening used by these authors 
is not always sound, and their field experiments, 
although showing commendable enterprise,: were not 
well conceived. Their observational techniques were 
also inadequate for a proper assessment of the results. 
A number of workers gave sober appraisals of the 
present status of rain-making trials in other countries 
and very properly stressed the need for more funda- 
mental research in cloud physics and the training of 
more scientists in this field. The principal outcome 
of the meeting was a recommendation to the effect 
that a cloud physics research unit be set up to under- 
take fundamental research, and a rain research unit 
be established having aircraft and radar facilities for 
planning and conducting field experiments. These 
proposals show not only enthusiasm but also an 
appreciation of the importance and magnitude of the 
problem. India has set an example which other 
countries, with far greater scientific resources, might 
do well to follow. 3 


Medical Research and its Benefit to Humanity 


Iw his Stephen Paget Memorial Lecture, ‘“Human- 
ity’s Rising Debt to Medical Research", given before 
the Research Defence Society on November 16, Sir 
Henry Dale referred to the convincing evidence of 
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the success of moculation against diphtheria, which 
has become available since he lectured to the Society 
ın 1931. Systematic moculation began in Hamilton, 
Ontario, in 1925, and the death-rate from diphtheria 
fell so steeply that after 1930 there were no more 
` deaths and after 1933 no more cases. In Great 
Britain a full-scale preventive inoculation campaign 
was not maugurated by the Ministry of Health until 
1940 and was not fully under way until 1942. In 
1940.there were still in England more than 45,000 
cases of diphtheria, and more than 2,400 of these 
were fatal. As moculation became effective, in spite 
of a counter-campaign, the numbers fell steeply and 
steadily until m 1954 there were only 173 cases; of 
the nine deaths, six were in children less than fifteen 
years old, and all in the minority who had not been 
inoculated. The value of preventive inoculation 
against tetanus is a more recent discovery, but there 
were only seven cases among the sixteen thousand 
wounded in the British Expeditionary Force in 
fighting its rearguard action to Dunkirk over soil 
known to be highly dangerous as a source of tetanus 
infection ; these seven cases were all ın the 10 per 
cent minority who had been persuaded to refuse 
protective inoculation. ! 

Sir Henry also pointed out that the discovery of 
suecessful methods for immunizing dogs against dis- 
iemper and the crippling condition known as ‘hard 
‘pad’ had, too, met a persistent campaign to mduce 
owners to refuse this protection for their dogs. Sir 
‘Henry outlined some of the outstanding medical 
discoveries which had resulted from the experimental 
method during the past twenty-four years, such as 
‘mepacrine, the sulphonamides and penicillin, and the 
new types of anesthetics; the use of some of these, 
such as curare, 1s still exposed to a cruel, if ineffective, 
campaign of denunciation and misrepresentation. 
The Research Defence Society, he said, needs and 
deserves all the support 15 can get m combating this 
attitude of blind obstruction. 


Linen Research Association : Report for 1955 _ 


Tum report of the Council of the Linen Research 
Association for the year ended September 30, 1955 
(pp. 20; from the Association, Lambeg, Belfast ; 
1955), refers to the support forthcoming from all sec- 
tions of the industry—this m spite of the difficulties of 
the industry, which has not recovered from the set- 
back of 1952. A special committee has been appointed 
to put before the Industrial Grants Committee of the 
Department of Scientific and Industrial Research a 
statement of the Association’s policy and programme 
for the next five years and of its financial needs, and 
the Department has agreed to continue the. present 
terms of grant for the first year of the new quin- 
quennium, while raising the contribution needed’ to 
earn the maximum grant from £32,000 to £40,000 for 
the last four years of the quinquennium and the 
maximum grant itself from £22,000 to £25,000. The 
Association has experienced increasing difficulty in 
recruiting new staff, and in its spinning research has 
given priority to a new servo-drafting control mech- 
anism, which should improve the regularity of dry 
spun yarns and the dry spinning’ of flax to finer 
counts, and to a modified rmg system for wet-spin- 
ning. A pneumatic tension gauge has been developed 
for measuring tensions on winding machines and dry- 
spinning frames, and means have been devised for 
restricting the size of the yarn balloon when warping 
linen yarns at high speed. Attention has been given 
to smproved methods of applying vat dyes to linen 
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fabrics and to the applheation of resins and other 
polymers to linen fabries. . 

In connexion with the difficulties of the linen 
industry, it may be noted that, replying in an 
adjournment debate in the House of Commons on 
January 31, the Parliamentary Secretary to the 
Board of Trade justified the Government’s decision 
to close the flax processing mills operating in Great 
Britain. He said that, unless considerable sums are 
spent on plant and new machinery, many years of 
operation and research will be required to do more 
than touch the frings of the problem, and the Govern- 
ment does not consider that continued expenditure 
of £500,000 a year from public funds to maintain a 
small scheme covering 16,000 acres of land is justified. 


Capper Pass Awards for Papers on Metallurgy 


Tue following Carper Pass Awards have been made 
by a joint committee representing the Institution of 
Mining and Metallurgy and the Institute of Metals 
for papers published during 1955 in the Transactions 
of the Institution and the Journal of the Institute : 
£100 to Dr. Maurice Cook, C. L. M. Cowley and E. R. 
Broadfield (use of refractories in low-frequency 
induction furnaces for melting copper alloys); £100 
to P. M. J. Gray (extraction of uranium from a 
pyritic ore by acid pressure leaching); £50 to W. T. 
Edmunds and R. C. Lloyd (production of light-alloy 
drop forgings, their heat treatment, mspection and 
testing). The Awards are made from a fund given 
by Capper Pass and Son, Ltd., for the encourage- 
ment of scientific and technical papers dealing with 
processes and plant used in extraction metallurgy 
and on the subject of assaying, and also papers and 
processes used in all branches of the non-ferrous 
metal industry. 


City and Guilds of London Institute : Fellowships 


Tas fellowship of the City and Guilds of London 
Instituté has been conferred upon the following past 
students of the City and Guilds College or of Finsbury 
Technical College ın recognition of their distinguished 
contributions to industry and the engineering pro- 
fession: Dr. R. T. Colgate, chief technical works 
manager and chief »hemust, Huntley and Palmers, 
Ltd., Reading; E. W. Moss, senior partner of 
Raworth, Moss and Cook, chartered patent agents ; 
J. F. Pain, director of Dorman Long (Bridge and 
Engineering), Ltd. ; B. G. Robbins, secretary of the 
Institution of Mechanical Engineers; and Dr. F. H. 
Rolt, formerly superintendent of the Metrology 
Division of the National Physical Laboratory, 
Teddington. 


Psycho-Analysis and Contemporary Thought 


Tue British Psycho-Analytical Society is arranging 
8 series of six evening lectures commemorating the 
centenary of the birth of Sigmund Freud; they will 
be given in the Friends House, Euston Road, London, 
N.W.1, under the general title of ‘Psycho-Analysis 
and Contemporary Thought”. The dates, lecturers 
and subjects are as follows: Apri 13, Marion Milner 
(psycho-analysis and art); April 17, Donald W. 
Winnicott (psycho-analysis and the sense of guilt); 
April 24, Dr. Roger Money-Kyrle (psycho-analysis 
and philosophy); April 27, Dr. Elliott , Jaques 
(psycho-analysis and social problems in industry); 
May 1, Dr. John Bowlby (psycho-analysis and child 
care); May 8, Dr. Ilse Hellman (psycho-analysis and 
the teacher). ;Tickets (4s. each lecture or 1 guinea 
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the series) and further information can be obtained 
from the Admmustrative Secretary, British Psycho- 
Analytical Society, 63 New Cavendish Street, 
London, W.1. 


Advanced Courses in Technology 


A most useful booklet for all in the London ‘area 
who are mterested in advanced technological studies 
has been prepared by the London and Home Counties 
Regional Advisory Council for Higher Technological 
Education. The booklet describes all the courses 
which are available and which are not announced in 
college calendars or prospectuses, They, are, 88 & 
rule, part-tume (usually evening) courses; but full- 
time courses which are specially arranged and are 
not of longer than three months duration are also 
included. The courses range from silicone polymer 
technology to the organization of civil engineering 
contracts and from advanced archive administration 
to the industrial applications of servo-mechanisms. 
The booklet is clearly indexed and gives particulars 
of the venues of courses, the lecturers, and the 
approximate fees. Copies can be obtained from the 
Secretary, Tavistock House South, Tavistock Square, 
London, W.C.1. 


The Night Sky in March 


New moon occurs on March 12d. 13h. 36m., v.r., 
and full moon on March 26d. 13h. ilm. The fol- 
lowing conjunctions with the Moon take place: 
March 3d. 15h., Saturn 3° N.; March lld. 0hb., 
Mercury 7° 8.; March 16d. 04h., Venus 1° S.; 
March 23d. 15h., Jupiter 6° N.; March 30d. 23h., 
Saturn 3? N. Mercury is too close to the Sun during 
the month for observation. Venus sets at 21h. 30m., 
22h. 15m. and 23h. on March I, 15 and 31, respectively, 
ats stellar magnitude varymg between —3-6 and 
—3-9 and the visible portion of its illuminated disk 
decreasing from 0-701 to 0-575; during the month 
its distance from the Earth decreases from 96 to 
75 milion miles. Mars rises at 3h. 50m., 3h. 25m. 
and 3h. on March 1, 15 and 31, respectively, and lies 
rather low in the constellation Sagittarius, in which 
ib has an eastward movement and is a little south of 
« Sagittarii on March 23; its stellar magnitude 
varies between 1-2 and 0-8, and its distance from the 
Earth between 146 and 122 million miles during the 
month. Jupiter is visible throughout the night, 
setting at 6h. 25m., 5h. 30m. and 4h. 25m. at the 
beginning, middle and end of the month, respectivély, 
and has a westward movement in Leo; its stellar 
magnitude varies between —2-0 and —1-9, the small 
decrease in brightness being due to its distance from 
the Earth increasing from 410 to 435 million miles. 
Saturn rises at lh. 10m., 0h. 10m. and 23h. 10m. on 
March 1, 15 and 31, respectively, and lies rather low 
for good observation m Scorpius, a little north of 
B Seorpii; its brightness mcreases by 0-2 mag. owing 
to its distance from the Earth decreasing from 909 
to 867 million miles during the month. Occultations 
of stars brighter than magnitude 6 are as follows, 
observations being made at Greenwich: March 18d. 
19h. 36-1m., «Tau. (D); March 22d. 23h. 45-9m., 
x Cne. (D), D referring to disappearance. The Sun 
enters the first pomt of Aries on March 20d. 15h. 21m. 


Announcements 


- Sire EDWARD APPLETON, principal and vice- 
chancellor of the University of Edinburgh, will 
deliver the Reith Lectures for 1956. The lectures, 
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“Science and the Nation", will be broadcast on the 
B.B.C. Home Service in the autumn. 


Tux Countess of Albemarle and the Right Hon. 
Lord Justice Morris have been appointed additional 
members of the University Grants Committee on 
matters relating to academic salaries only. 


Pror. J. PrvgTEAU, professor of paleontology in 
the University of Paris, has been elected a member of 
the Geology Section of the Paris Academy of Sciences 
in succession to the late Prof. A. Michel-Lévy. 


THE Ninth International Botanical Congress will 
be held in Montreal during the summer of 1959. 
Preparations for the Congress have been initiated, 
but the exact date and officers of the Congress will 
be announced later. For the present all communica- 
tions should be addressed to the Secretary of the 
Executive, Dr. A. J. Skolko, Botany and Plant 
Pathology Division, Science Service Building, Carling 
-Avenue, Ottawa, Ontario. 


À wEETING of the Malacological Society of London 
will be held on March 14 at 6 p.m. in the rooms of 
the Linnean Society, Burlington House, London. 
W.1, when “Pelagic Mollusca: Swimmers and 
Drifters" will be considered. Four papers will be 
read, and then the meeting will be thrown open for 
discussion. Further mformation can be obtained 
from the honorary secretary of the Society, G. I. 
Crawford, 18 East Drive, Carshalton, Surrey. 


A SHORT course on the elements of radiological 
protection (that is, personal safeguards against 
radiation) will be held at the Isotope School, Atomic 
Energy Research Establishment, Harwell, during 
April 9-13. The course will consist of lectures and 
practical work and is primarily intended for indus- 
trial users of radioactive isotopes. Application forms 
and further details can be obtained from the Isotope 
School and, as the number of places is limited, these 
should be returned before March 9. 


Tue Industrial Committee of the Scientific Film 
Association is organizing a course on “First Steps in 
Industrial Film Making", to be held during March 
5-8 at ‘““Wansfell’’, Theydon Bois, Essex, a residential 
college of the Essex Local Education Authority. The 
course is not for those engaged professionally in the 
making of films but rather for those in industry who 
may have occasion to make a film (16 mm. silent or 
sound) m such fields as work study, the recording of 
processes or installations, or the simplest forms of 
illustration for instructional purposes. The course 1s 
residential, and the fee is 8 guineas. Further informa- 
tion can be obtained from the General Secretary, 
Scientific Film Association, 164 Shaftesbury Avenue, 
London, W.C.2. 


Tue Ministry of Agriculture, Fisheries and Food is 
offering the followmg scholarships for rural workers 
or the children of rural workers, of seventeen years 
of age or more: twenty senior scholarships, tenable 
at universities or colleges, for a degree or diploma in 
an agricultural subject or veterinary science ; thirty 
jumor scholarships and six extensions for existing 
holders, tenable at farm institutes, for one-year 
eourses. Selection is by interview only. Further 
information and application forms (to be completed 
by February 29) can be obtained from the Secretary, 
Ministry of Agriculture, Fisheries and Food (Room 
290), Great Westminster House, Horseferry Road, 
London, S.W.1, or from education cone of County 
Councils. E A 


- mittee; 
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COLONIAL RESEARCH IN THE BRITISH COMMONWEALTH 


HE reports for 1954-55 of the Colonial Research 

Council and of the eight specialist advisory 
bodies and the Director of the Anti-Locust Research 
Centre are contained in a substantial publication of 
more than three hundred pages entitled “Colonial 
Research 1954-55”’*. In addition, there are some notes 
on research matters not covered by the reports of the 
specialist advisory bodies, and appended is a list of 
schemes approved for research grants under the 
Colonial Development and Welfare Acts, April 1, 
1954-March 31, 1955. At the end of each of the 
reports are lists of publications; and, with the 
membership of the various Councils or Committees 
and their terms of reference, the publication as & 
whole gives an impressive picture not merely of the 
magnitude and range of the effort devoted to research 
in Colonial problems by Great Britain but equally of 


the extent to which that effort is interlocked with ` 


the research organization generally in Britain whether 
in the universities or in government establishments. 
No document better caleulated to refute- the idea 
that there is any inherent reproach in the word 
‘Colonial’ could easily be conceived. 

The report of the Colonial Research Council points 
out that with the coming into force of the Colonial 
Development and Welfare Act, 1955, the provision 
for 1955-60 calls for an average annual research 
expenditure of £1,600,000 as against £1,173,381 
during the year ended March 31, 1955, and an 
average of £1,240,000 over the past four years. 
Expenditure in the several fields of research ıs at 
different stages of development, necessitating con- 
tinuous review of the financial situation, and the 
Colonial Research Council held the first of such 
reviews in April 1955 to consider the allocation of 
the available funds among the various fields of 
research. The fifty-two new schemes and forty-eight 
supplementary schemes made during the year, 
involving grants totalling £533,548, brought the net 
commitment chargeable against Colonial Develop- 
ment and Welfare Funds since 1940 to £12-5 million. 
Of the gross allocation of £13-5 million, 32-5 per cent 
has been for agricultural, animal health and forestry 
schemes, 15 per cent for medical research, 11-8 per 
cent for fisheries research, 9-7 per cent for tsetse and 
trypanosomiasis research, 9 per cent for social science 
and economie research, 7-9 per cent for insecticides 
rosearch, 5 per cent for research sponsored by the 
Colonial Products Research Council, 3-6 per cent for 
anti-locust research and 5-5 per cent for miscel- 
laneous schemes, including building and road research. 
About 39 per cent has been for schemes to benefit 
the Hast African Territories, 18 per cent for the 
West African group, 10 per cent for the South-East 
Asian Territories and Hong Kong, 8-8 per cent for 
the West Indian Colonies, British Guiana and British 
Honduras and 5-6 per cent for the Central African 
Territories. 


è Colonial Office. Colonial Research, 1954-55. (Reports of the 
Colonial Research Council; Colonial Products Council; Colonial 
Social Science Research. Council; Colonial Medical Research Com- 
Committee for Colonial Agricultural, Animal Health and 
Forestry Research; Colonial Insecticides Committee; Colonial 
Economic Research Committee; Tsetse Fly and Trypanosomiasis 

earch Committee; Colonial Fisheries Advisory Committee ; 
Director, Anti-Locust Research, and Research Matters not covered 
by the above Reports of the Specialist Advisory Bodies.) Pp. 316. 
(Cmd, 9626.) (London: H.M.S8.0., 1955.) 9s. net. 


Much the largest scheme approved during the year 
was £104,024 for the estabhshment and maintenance 
for an initial two years of the East African Scientific 
and Industrial Research Organization, but £50,000 
was provided for the establishment and maintenance 
of the Colonial Road Research Section at the Road 
Research Laboratory, Harmondsworth, a supple- 
mentary £42,500 for the East African Medical Survey, 
and a supplementary £37,750 for the maintenance of 
the Anti-Locust Research Centre and its extra-mural 
activities. £31,483 was provided for the purchase of 
buildings at Kabete for the East African Veterinary 
Research Organization, £22,329 for the establish- 
ment of the Agriculzural Research Station at Aden, 
£17,780 for silvicultural research in Nyasaland, and 
supplementary £16,€83 for the Desert Locust Survey, 
£16,365 for maintenance of the Ebini Livestock 
Experimental Staticn,’ British Guiana, and £14,390 
for maintenance of the Colonial Insecticides Research 
Unit, Porton. 


The second annual report of the Colonial Products 
Council and Colonial Products Laboratory records 
that the Laboratory dealt with 829 inquiries during 
the year, and completed eighty-four mvestigations. 
Those of major interest included an examination of 
oil of Leptospermum sitratum, which indicated a citral 
content of 40 per zent, and one of the limonene 
obtained as a by-product m the concentration of 
sweet orange oil, which showed the limonene to be 
of good commercial quality. Examination of the 
oleo-resm collected in an experimental tapping trial 
from Pinus caribaea Morelet in British Honduras was 
completed and also a second trial distillation on a 
larger scale. The effects of insect attack on ground- 
huts were further studied, and five species of illipe 
nuts that were exarcined for the agricultural author- 
ities of Sarawak contained 64-66 per cent saturated 
acids, 33-35 per cens oleic acid and about 1 per cent 
of lnolere and more unsaturated acids. 

Detailed studies were made of the composition of 
Barbados sugar-cane wax; and a further sample of 
sisal wax from Kenya gave wax polishes comparable 
with those obteainec by using carnauba wax, but 
emulsion polishes hardened on standing. A study of 
the developmeni of acidity in maize under insect 
attack has been starred, and, in further work on the 
chromatographic resolution of the active principles 
of pyrethrum flowers, reversed-phase chromato- 
graphy using sihcone-impregnated kieselguhr columns 
gave a good separation of the pyrethrin I and pyrethrin 
II fractions. Further progress has been made in 
building up the reference collection of photo-micro- 
graphs of fibres from botanically authenticated 
plants, and a satisfactory fibre was obtained from 
expermmental yarn produced in a bulk spinning trial 
on a sample of Nigerian anaphe silk, probably-derived 
from Epanaphe moloneyi. 

At the Colonial Microbiological Research Institute, 
Trinidad, a start has been made in following the 
microbiology of ‘macrofermatories’, and the dis- 
tribution of free sugars and glycosides in the cacao 
bean has been studied. Further work on the develop- 
ment of the antafungal antibiotic, comirin, now lies 
mostly outside the scope of the Institute, but the 
nature of the antibiotic .effeot against fungi and 
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yeast has been more closely investigated in an 
attempt to elucidate the point of attack of comirin 
on the fungus. The preliminary difficulties encoun- 
tered at the newly established jute estate near New 
Amsterdam in British Guiana now seem to have been 
overcome, and retting dry ribbon no longer seems to 
be a problem, but the original difficulties, point to 
the necessity for ‘seasoning’ tanks and using a 
‘starter’. The Sugar Technological Laboratory, 
Trinidad, has completed work in connexion with the 
modernization of the experimental sugar factory, and 
studies on the variation of cane-juice constituents 
with plant growth conditions have shown that in the 
greenhouse æ refractory juice can be produced to 
order by simply controlling the water supply to the 
cane. Use of sodium fluoride in clarification has been 
examined critically, and a study undertaken of the 
thermal conductivity of sugar cane, while a detailed 
study is being made of the soft fatty fraction obtained 
a3 & by-product of wax manufacture. 

Investigations into the production of fibreboard 
from secondary Colonial timbers continued at the 
Forest Products Research Laboratory, Princes Ris- 
borough, where experimental work on the processing 
conditions for hardboard from four Malayan timbers 
has been completed. At the University of Birming- 
ham work continued on the synthesis of cellulose by 
the organisms Acetobacter acetigenum and Acetobacter 
wylinium, and on the characteristics of dextransucrase 
from Leuconostoc arabinosaceus, and the mechanism 
ofthe reaction between sugars and amino-acids was 
being investigated using model sugar-amino-acid 
systems; the anti-acetylcholine activity of several 
series of "compounds, including antihistamine agents, 
has been determined, and it was observed that 
introduction of several halogen atoms in the mole- 
cules of three classes of antihistamines modified their 
anti-acetyleholine activity. At the Royal Technical 
College, Glasgow, the constitution of the triterpene 
alcohol, taraxerol, has been determined, and investi- 
gations into the nature and properties of the un- 
desirable highly coloured constituents of mangrove 
tanning extracts continued at the University of 
Leeds. At the University of Nottingham the Colonial 
hardwood, rengas, has been shown to contam two 
pigments, the more abundant bemg probably 
4: 3':4/-trihydroxybenzylidene-6-methoxycoumarone, 
with "very small amounts of an isomer, and the 
quantitative aspect of the production of oligo- 
saccharides from glucose and the purification of 
Floridean starch have been studied at the University 
College of North Wales, Bangor. 


The eleventh annual report of the Colonial Social 
Science Research Council, to which are appended 
reports from the East African Institute of Social 
Research, the West African Institute of Social and 
Economie Research, the Institute of Social and 
Economie Research, University College of the West 
Indies, the Rhodes-Livingstone Institute, the Educa- 
tional Research Institute for Fiji and Western Pacific 
"Territories, and the Social Research Unit, University 
of Malaya, expresses the opinion that, while funds 
available for research by individual scholars will be 
severely limited, the new allocation of £525,000 
should suffice for a reasonable level of activity by the 
regional Institutes of Social and Economic Research, 
provided they can attract funds from other sources. 
Much time was devoted by the Council during the 
year to the question of making regional institutes 
ready for transfer as university institutes to the 
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parent universities and university colleges at the end 
of their present Colonial Development and Welfare 
period, but the success of these plans depends largely 
on matters outside the Council's control. The Council 
for Technical Co-operation in Africa South of the 
Sahara has set up an Inter-African Committee for 
Social Sciences, and the first inter-African conference 
under the auspices of the Committee was arranged 
at Bukavu during August-September 1955. 

The research section of the Department of Social 
Welfare in Singapore completed & socio-economic 
survey of family living conditions in Singapore City 
and also a survey of listening ‘habits and tastes of 
Chinese households, while in Malaya the Department 
of Aborigines undertook some ethnological research, 
mainly to establish the geographical distribution and 
to collate material on the political and social organ- 
ization of aboriginal tribes. Twenty-six volumes of 
the Ethnographic Survey of Africa had been pub- 
lished by the end of the year, and two further volumes 
were in the press. The first volume of the North 
Bantu Borderland Linguistic Survey was also ready 
for the press. A bibliographical survey of available 
material on labour productivity in British African 
Colonies 1s being made, and the preparation of a 
Ga-Adangme dictionary was started. A study of 
Iban agriculture, the last of the anthropological 
Studies in Sarawak, is in the press. At the East 
African Institute of Social Research, work in Buganda 
was mainly in connexion with the study of change in 
patterns of authority and social stratification in 
Buganda and the North Nyanza district of Kenya. 
The West African Institute of Social and Economic 
Research expects in the near future, over and above 
the research programme for its permanent staff, to 
assist a five-year programme for & cultural history of 
Benin and a survey of the groundnut- and cotton- 
producing areas of Northern Nigeria. Research in 
progress at the Rhodes—Livingstone Institute covers 
both urban and rural studies, including a social survey 
of Livingstone, a study of family economics and 
nutrition in the copper belt ‘of Northern Rhodesia 
and field work among the Lungu. Studies by the 
three Fellows comprising the Social Research Unit, 
University of Malaya, have included an analysis of 
land usages and transfers at Parit Sulong, with - 
particular reference to the alleged encroachment of 
Chinese, and an examination of inter-racial attitudes, 
their bases and rationale, the relation of Chinese 
farmers at Sungei Derhaka, in Province Wellesley, 
to the Malays on whose land they have settled and 
among whom they work, and the social conditions of 
the inhabitants of a street in the ‘Chinatown’ area 
of Singapore. 


Six small schemes, applicable to the tropics, two of 
which were for home-based work at the Universities 
of Liverpool and London, were added to the twenty- 
one established ‘research schemes under the super- 
vision of the Colonial Medical Research Committee 


. at the beginning of the year. The Commitiee’s tenth 


annual report records five new appointments to over- 
seas research units, two of which were to newly 
created posts, and states that the Colonial medical 
research studentships are increasingly fillmg their 
purpose. ‘Tribute is also paid to the value of the 
work of the Sub-Committee on the Sickle-Cell Trait . 
in fostering research in this field, while the Hel- 
minthiasis Sub-Committee has recommended that a 
group of young Zoologists should be given basic 
trainmg under recognized specialists in the varied 
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aspects of malacology, in particular the systematics 
of the snail, at appropriate laboratories at Glasgow, 
Liverpool, Reading, London and perhaps in Europe 
or the United States, and also afforded opportunities 
to study the infestation overseas. The Kast African 
Standing Advisory Committee for Medical Research 
stresses the need for statistical and demographic 
studies and for co-operation among agricultural, 
veterinary and medical workers concerned with 
nutrition. The East African Council for Medical 
Research held its first meeting in January 1955, and 
the West African Council for Medical Research met 
for the first time in March 1955 at Lagos. 

Studies on loiasis in the Cameroons and Nigeria 
have included the continued study of the population 
of flies and its mfection-rate at Kumba and Sapele ; 
the biting-cycle of C. silacea at all levels of the forest 
up to and above the canopy, using an improved 
technique for scaling the giant trees in the tropical 
rain forest, and trial of the use of ‘Hetrazan’ in con- 
trolling the transmission of loiasis. It seems likely 
that use of ‘Banocide’ for this purpose may be of 
practical value in developed areas where the popula- 
tion can be adequately covered and monkeys are not 
a potential reservoir. Infection of captive monkeys 
(Mandrillus leucophaeus) has now been achieved. In 
East Africa the Filariasis Research Unit has now 


been merged with the Medical Survey. In Malaya, . 


blood surveys made by the Filariasis Research Unit 
at Kuantan, along the Pahang River, revealed a high 
incidence (60 per cent microfilaria-rate in those aged 
4-5 years) in young children, and the results suggest 
that a very high rate of transmission occurs indoors 
and that most infections are thus acquired. Experi- 
ments to find a practicable treatment by ‘Hetrazan’ 
continued on carriers of W. malayi, and trappings 
of mosquitoes with Mangoon (stable) traps confirmed 
that Mansontodes longipalpis (longipalpis plus 
bonneae) is the major vector and that it will feed 
on many animals and is equally attracted to man or 
goat. 

Investigations on guinea-worm at University, Col- 
lege, Ibadan, indicate that Thermocyclops nigerianus 
Kiefer is the most widespread intermediate host in 
south-west Nigeria and is highly adapted to pond 
water. Laboratory and field studies on the trans- 
mission of vesical schistosomiasis continued in the 
Gambia and, with its further expansion during the 
year by a group of World Health Organization 
workers, the designation of the East African Malaria 
Unit has been ‘changed to the East African Institute 
of Malaria and Vector-Borne Diseases, to accord with 
its increasing scope. , Continued examination of 
*Dieldrin' as a mosquito larvieide has shown it to be 
some ten times as lethal as DDT, and the granulated 
form is & valuable new preparation. The Malaria 


Control Pilot Project in Western Sokoto, Northern - 


Nigeria, found a surprisingly rapid loss of potency of 
residual ‘Dieldrin’, DDT and BHC on the mud walls 
of human dwellings. In solid form ‘Dieldrin’ and 
‘Lindane’ were the most effective toxicants against 
the larve of Aedes aegypti and Culex fatigans; in 
aqueous suspensions the order of efficiency was 
‘Dieldrin’, ‘Lindane’, DDT. In Kenya, investigations 
were initiated on the metabolism of Plasmodium 
knowlest ; using the fluctuation in quantity of the 
adenosine phosphates as an indicator of the energy 
resources in the parasite-erythrocyte complex, it was 
-found that the parasite draws upon the energy 
resources of the erythrocyte during its multiplication 
in the blood stream, and that the adenosine tri- 
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phosphate and dipkosphate contents vary inversely 
with the percentage of parasitized cells. 

A detailed entorcological survey to determine to 
what degree West African strains of Aedes aegypti 
are domestic species and therefore accessible to 
larvicidal.contral msasures, and whether this species 
is the sole or even zhe most important local vector, 
has been commenced in and around Llobi, a typical 
rain-forest belt village fifty miles from Lagos, while 
from the results of surveys of yellow-fever antibody 
in man and monkey made during the past ten years 
certain epidemiological patterns in south, south- 
west, eastern and northern Nigeria emerge. 

In a study on the relation of the virus to its insect 
host, the East Afriean Virus Research Institute at 
Entebbe has concentrated on the genetical and 
breeding aspect, to elucidate why only some mos- 
quitoes are infectikle; other studies at Entebbe 
concern the relation. of virus to host tissues and the 
behaviour of Rift Valley fever in the mouse, while 
in collaboration. with the Laboratoire Médicale de 
Stanleyville, Belgiar. Congo, a survey was made of 
yellow-fever immunity among forest pigmies. Tests 
of the Malayan strain of Aedes aegypti have shown 
that under laboratory conditions it is a most effective 
vector for the transmission of yellow-fever virus by 
bite. The Trinidad Regional Virus’ Laboratory, Port 
of Spain, has given full attention to yellow fever, 
following the isolation of yellow-fever virus from a 
patient from a forestal region of Trinidad ; immunity 
surveys have also revealed that dengue is widespread - 
throughout the island and that ilheus is widespread 
in the lowland high-rainfall-forest-cocoa area. - In 
Malaya sera from six rural communities exposed to 
different predominart biting mosquitoes were being 
examined for antibocies to yellow fever and Japanese 
encephalitis, and & comprehensive clinical ‘and 
laboratory study .of acute febrile illnesses in and 
around Kuala Lumpur was undertaken to define 
their etiology and desermine the part that arthropod- 
borne viruses might play in their causation. Study 
of Japanese encephalitis in Malaya was extended to 
2 search for the natural mosquito vector, and at the 
Lister Institute of Preventive Medicine, Elstree, the 
identification of blocd-meals of insects continued. 

In Uganda the work on the body composition of 
malnourished Africen subjects before and after 
‘feeding with high-calcrific diets of high protein content 
continued, and the water and protein contents of 
muscle obtained at autopsy and operation were 
investigated ; studies of thé hemoglobin and serum 


‘protem of subjects living in the high (non-malarious) 


districts and in the lower (malarious) districts of 
Kigezi led to the tertative conclusion that the high 
values for gamma-globulin are in part due to malarial 
infection. Data on the potassium and sodium con- 
centrates in the plasma of infants suffering from 
kwashiorkor show tkat plasma potassium values in 
children who do not suffer from severe diarrhcea are 
within control limits. At the Hot Climate Physio- 
logical Research Unit, Nigeria, a statistically designed 
investigation was made of certain variables in the 
standard Harvard pack test. A long series of trials 
began on the effeet of air movement on performance, 
and also preliminary work on the distribution of body 
fluid and the composition of the body. An active 
programme of leprosy work at Singapore included a 
chemotherapeutic trial of isonicotinic hydrazide, and 
a study was,maede of the interrelationship of the 
Mantoux and Leprorum.reactions in an attempt to 
evaluate the use of B.C.G. vaccine as a prophylactic 
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in leprosy, which indicated that leprosy attacks 
essentially the Mantoux-negative individuals and 
that infection. with tuberculosis resulted in some 
resistance to leprosy. A new mass-treatment cam- 
paign has been started in Keneba against Microfilaria 
bancrofti infection using ‘Hetrazan’ in conjunction 
with an anti-histamine drug. The search for new 
antibiotic-producing organisms, particularly strepto- 
myces, from Malayan soil continues, and further 
mosquito infectivity experiments have confirmed 
that, in patients carrying gametocytes of a proguanil- 
resistant strain of P. falciparum, anopheline mos- 
quitoes can be infected from a person taking 0-4 gm. 
proguanil daily. Further observations im the Kitui 
kala-azar area indicate that an anthropophilic species, 
provisionally designated Phlebotomus (Sergentomyia) 
sp. nov. 2, is the most likely vector of the epidemic, 
&nd.experiments in Fiji indicate that the most 
effective dosage of ‘Hetrazan’ for control of filariasis 
is one 50-mgm.-tablet taken on one day per month 


. for twelve months. 


. 


(T'o be continued) 


* 


FOURTH NATIONAL CLAY 
CONFERENCE IN THE UNITED 
STATES : 


HE Fourth National Clay Conferenee of the 

National Clay Minerals Committee, United States, 
was held in the Department of Mineral Industries of 
the Pennsylvania State University, University Park, 
Pennsylvania, and consisted of seven sessions during 
the three days October 11-13. Approximately fifty- 


. fou papers were presented. Participants came from 


-àll regions of the United States, as well as seven 
from: overseas: Dr. G. F. Walker (Australis) Dr. 


"W. Dekeyser (Belgium), Prof. U.- Hofmann (Ger- 


many), Dr. J. L. White and Dr. D. M. C. MacEwan 
(Great Britain), Prof. T. Sudo (Japan), Prof. J. M. 
Albareda (Spain). Dr. Hénin (France) was prevented 
by tlness from attending. E. W. Radoslovich (Aus- 
tralia), J. Kulbicki (France), J. Zussman (Great 
Britain) and H. Heystek (South Africa), who were 
on extended visits to the Pennsylvania State 
University, were also present. 

With such a wealth of-papers, it would be difficult 
to give a detailed report. The present account con- 
centrates on certain topics which seemed to me to be 


_ of importance, and is bound to be coloured by 


personal interests. It may, however, not be entirely 
a matter of personal prejudice that the study of 
interstratified, or mixed-layer clay minerals, appeared 
to emerge as one of thé important growing-points of 


' this branch of science. Their existence was reported 


many years ago by Alexander and others}, and, since 
then, gradually increasing numbers of studies of such 
-minerals have been appearing. At the Pennsylvania 
meeting, a whole session was devoted to this topic. 
The use of Geiger-counter recording apparatus for 
X-ray diffraction allows very extensive surveys to 
be made in a relatively short time. C. E. Weaver 
reported on the examination of three ‘thousand 
sedimentary rocks, his conclusion being that inter- 
stratified clays are among the commonest mineral 
types present in the clay fraction. Systems identified 
are randomly interstratified -illite-montmorillonite, 
chlorite—vérmiculite, illite-chlorite-montmorillonite, 
ehlorite-kaolinite, and regularly interstratified chlor- 
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ite-vermiculite. A vermiculite-illite system, weather- 
ing to a 'ehloritie' -system (alumina in interlayer 
positions), was reported from New Zealand soils by. 
T. Tamura. Sehmehl and Jackson directed attention 
to the: ‘presence in soil clays of amorphous ‘relicts’, 
-nob giving distinct diffraction maxima, even on 
heating. T. Sudo reported certain Japanese acid 
clays Which are randomly mixed kaolinite~mont- 
morillonite ; some of these minerals show almost no 
basal reflexions, a phenomenon. which has not been 
satisfactorily explained. Vanadium silicates resem- 
bling clay minerals were described by J. C. Hathaway, 
who réported that they show mixed-layer expanding 
structures, mica—montmorillonite and chlorite-mont- 
morillonite. 

The name ‘corrensite’ has been proposed? for 
(apparently) a regular 1: 1 montmorillonite—chlorite, 
and two occurrences of similar material were described 
at this meeting by J. W. Esrly and I. H. Milne. 
Vermiculite-chlorite systems from soil and shales 
were described by H. Heystek. D..M. C. MacEwan 
reported a Fourier-transform investigation of a mica— 
montmorillonite interstratified system in a Silurian 
clay from Worcestershire, the system being strikingly 
similar to the ‘Kinnekulle II’ clay from Sweden’. 
E. W. Tooker found mixed-layer illite-montmorillon- 
ites as stages in the series biotite-illite-montmorillon- 
ite (in an extensive paper on altered wall-rocks in the 
Pre-Cambrian of Colorado). 

R. Roy, with his collaborators, has continued 
his important studies at the Pennsylvania State 
University on clay synthesis and equilibria, and 
he reported (with D. M. Roy) on hydrogen-deu- 
terium exchange and the assignment of infra-red 
frequencies in clays (a caution against a too light- 
hearted assignment of absorption maxima to certain 
atomic groupings), and also on thermal trans- 
formations in dickite—namely, the formation of 
kaolinite by hydrothermal treatment of ‘metadickite’ 
and ‘meta-metehalloysite’, these substances being, 
of course, the analogues of ‘metakaolin’. With F. A. 
Mumpton he has investigated the relation of ionic 
substitution to hydrothermal .stability of mont- 
morillonoids. Saponites are the most stable; the 
addition of polarizable ions (Zn?t, Ni*t) decreases 
the stability, as does the substitution of Ga*+ for 
Al+ in beidellite. The interlayer ions also affect 
stability. Mumpton and Roy have further succeeded 
in synthesizing both regularly and randomly 
interstratified minerals. 

G. W. Brindley and his collaborators have been 
continuing detailed structural work on clays. At the 
meeting, Newnham and Brindley reported on the 
structure of dickite, a two-dimensional Fourier 
investigation, which shows the octahedral layer of 
this mineral to have distortions of the seme general 
type as in gibbsite (the first study of this sort on a 
dioctahedral mineral of the clay group); and on 
allevardite, confirming in general the results of 
Brindley, and Radoslovich have com- 
menced a study of the hydrothermal alteration of 
single crystals of felspars. In Dr. Hénin’s absence, 
Prof. Brindley also read his paper on low-temperature 
synthesis of clay minerals, 
` Other structural studies were reported by J. 
Zussman and G. F. Walker. Zussman proposes to 
divide the serpentine minerals into ortho- and clino- 
chrysotile, - antigorite, and a third variety with 
orthogonal packing. (Whittaker, reporting on these 
minerals in November to the Mineralogical Society 
in “London, proposed the name ‘lizardite’ for this 
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variety.) Walker has investigated in detail, using 
two-dimensional Fourier syntheses, the dehydration 
mechanism in vermiculite, and his paper may-‘well 

“form the foundation for much future thought. ‘on 
clay—water relationships, replacing the’ earlier ideas 
of Hendricks and Jefferson’. He recognizes a ;two- 
layer stage for the interlamellar water, with octa- 
hedral co-ordination around the exchange éations; 
then & less hydrous stage where the cations migrate 
to the mineral surface, followed by a one-layer stage ; 
and finally, as more water is removed, the ‘collapsed’ 
form without interlamellar water occurs in inter- 
stratification with the previous stage. 

Walker’s paper was read during a symposium on 
“Clay—Water Relationships", in which H. van Olphen 
presented experimental evidence for the magnitude 
of the linking force in pure clay gels (10-* dynes), 
and the height of the energy barrier for thixotropic 
gelling in 0-03 N sodium chloride solution (7 kT). 
In the same session, D: T. Oakes and E. J. Burcik 
described- a method for electro-osmotic charge 
determination in concentrated suspensions; W. H. 
Wood, W. T. Granquist and I. M. Krieger described 
viscosity measurements on very dilute suspensions ; 
W. ©. Ormsby, R. M. Witucki and W. A. Weyl 
reported investigations on the effect of wetting agents 
on deformation of kaolinite suspensions; and U. 
Hofmann gave experimental evidence for & relation 
between surface charge of montmorillonite minerals 
(determined by chemical analysis) .and swelling 
properties. C. W. Marshall, who was unable to be 
present, sent a paper on thermodynamic, quasi- 
thermodynamic and non-thermodynamic methods of 
investigating the electrochemistry of clays. 

Another symposium was devoted to” “Thermal 
Transformations in Clay Minerals”. R. A. Rowland, 
E. J. Weiss and W. F. Bradley reported on the study 
of mono-ionic montmorillonites: (Na, K, Li, NH,, H, 
Ca, Mg, Mn), using the ‘oscillating-heating’ method, 
which consists in continuously scanning a small 
diffraction region, while heating the sample. The 
resulting diagrams illustrate very prettily the onset 
and progress of reactions. J. L. White described 
work on the effects of molten salts on layer-lattice 
silicates, the most striking result being the removal 
of potassium from (silt- and clay-grade) mica by 
molten lithium nitrate, giving a montmorillonite-like 
product. Other papers were on the dehydroxylation of 
ite (B. W. Nelson), and comparison of natural and 

- synthetic montmorillonites (L. B. Sand and M. S. 
Crowley). - 

Advances in tho technique of identification of 
minerals were referred to by E. B. Kinter and S. 
Diamond, and I. H. Milne and C. M. Wardshaw 
(preparation of samples for an X-ray diffractometer) ; 
and by A. Auskern and R. W. Grimshaw (infra-red 
spectrography). Aspects of industrial interest 
included paper-coating by kaolimte (H. H. Murray 
and S. C. Lyons); green compression strengths of 
bentonites (W. F. Bradley) ; and colloidal properties 
of silica and silicones (E. A. Hauser). 

There was no symposium on weathering and 
alteration of minerals, but several papers were con- 
cerned with related questions. In Illinois (H. H. 
Murray ‘and R. K. Leininger), and in Wisconsin 
(L. D. Whittig and M. L. Jackson), illite and 
chlorite have been found to alter to montmorillonoid 
(montmorin), or vermiculite. B. N. Rolfe described. 
surficial sediments from Lake Mead (Hoover Dam 
area). B. Osthaus has studied the acid dissolution 
of montmorillonite and nontronite, and is able to 
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distinguish two -first-order reactions in the removal 
of iron and aluminium (octahedral and tetrahedral 
co-ordination ?). G. T. Kerr, R. H. Zimmerman and 
F. H. Wells have found two stages in the degradation 
of acid hectorite, with the release first of magnesium, 
and then of silicon dioxide. Anion exchange was 
discussed by S.J. Buekwold. ` 
The entire series of meetings gave an: impressive 
picture of clay- mineral researches in the United 
States at the present time. It is noteworthy that ' 
some fine pieces of research have been done by 
industrial laboratories, especially those of oil com- 
panies. Most of the foreign visitors seemed to find 
the programme vver-full, and would have preferred 
more time. This conference represented, of course, a 
year’s research in the. field. As compared with the 
diversity of effarb in Europe (two meetings a year 
in Great Britain, France and Sweden; and others in 
Germany, Belgium, etc.) it showed the great advant- 
ages of organization on a continental scale, enabling 
all the workers on the subject to get together for an 
intensive discussion. The result was very inspiring. 
The complete proceedings of the conference will 
appear in book form. and are at present being edited 
by Miss Ada Swineford, of the Kansas Geological 
Survey. Like the second and third conferences, they 
will be published by the National Research Council, 
Washington, D.C., as will, so it is intended, the 
proceedings of subssquent conferences. The pro- 
ceedings of the first (Bull. 169, Calif. Dept. of Mines, 
1955) and second conferences have already appeared 
and form attractive and valuable records of progress” 
in this field. : D. M. C. MacEwan 
1 Alexander, L. T., Hendricks, S. B., and Nelson, R. A., Soil Sci., 48, 
278 (1999). f 
* Lippmann, F., Heidelberger Beitr. Min. Petr., 4, 130 (1954). 
* Byström, A.-M., Nature, 178, 788 (1954). : 
* Caillére, S., and Hénin, S., O.R. Acad. Sci., Paris, 280, 668 (1950). - 
? Hendricks, S. B., antl Jeferson, M. E., Amer. Min., 23, 855 (1938). 


THE METAPHYSICS OF SCIENCE 


N the Riddell Memorial Lectures* Prof. R. O. 
Kapp discusses & question which is, he says, of 
even greater importance for science than for theology, 
namely, “whether non-material influences have a real 
existence or not" (p. 8). Kapp defends an affirmative 
answer to this question, a doctrine that he calls 
“dualism”, as against the negative thesis which he 
describes as “monism”. This nomenclature is, I 
think, misleading, because various theorists such. 
as Hegel have advocated a non-material, that is, 
spiritual, monism. Eapp supposes not only that the 
two metaphysical theories of dualism and monism 
are answers to a genuine problem, roughly “What 
are the ultimate and irreducible constituents of 
reality ?', but aleo that they are the only two possible 
answers to the probmm. These are, of course, very 
large assumptions indeed, and it is regrettable that 
Kapp fails not only to defend them but even to state 
them. He gives no grounds for presenting us with 
what, to my mind, are equally erroneous doctrines, 
nor for his assumption that one must vote for one 
rather than the other. -- 
Kapp regards his broblem as raising an empirical 
issue, namely, whether or not æ certain sort of entity 
exists. The dualism that he defends is a causal 
+ “Facts and Faith". By Reginald O. Kapp. Riddell Memoria 


igre. University of Durham. Pp. 63 (Oxford University Press, 
.) 5s. 
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hypothesis to account for the existence of ‘order’ in 
the universe. In this sense, which we shall see is & 
somewhat special one, order is explicable only if 
there exists a non-material cause or causes; of 
these we are offered a generous selection: “God; the 
soul, entelechy, élan vitale". The generic name given 


to these is “diathetes”. At various places they afè” 


^" described as “things” (p. 13), “active realities" (p. 12) 
-and "influences" (p. 8), but it seems clear that Kapp- 
‘thinks of them as entities of a kind, as.he is per- 
plexed by the problem “That diathetes, be they 
called God, life, mind or the soul ean be nowhere and 
yeb do things is & most puzzling concept" (p. 53). 
We are not told whether these ‘“diathetes” &ro funda- 
mentally one, or whether they are separate; if the 
latter, then criteria should be given which would 

enable us to decide how many diathetes there are. 
The argument that is advanced for the existence 
of disthetes is of the form of a causal hypothesis ; 
they are sáid to be necessary to account for the 
existence of ‘order’ in the physical world. (It is not 
clear whether Kapp would regard as admissible any 
more direct attempt to establish their existence.) 
Only a certain class of physical events is the result 
of the causal activity of diathetes, those which occur 
in "living substance” ; this notion is contrasted: with 
that of the “rough untouched world of lifeless things", 
& phrase which recurs with hypnotic regularity. “A 
diathete can exercise direct control over any living 
substance and either only indirect control or none 
over all lifeless substance” (p. 17). A diathote is thus 
‘very like the driver of a motor-car—indeed this 
simile is explicitly used on p. 21. The crux of Kapp’s 
argument is therefore the distinction between random 
- ‘and ordered events; only in living substance, he 
maintains, is order to be found, which is the result of 
‘diathetic’ activity, while no such hypothesis is 
necessary in order to understand the processes of 

- inanimate Nature, for these are all random. 

What exactly is to be understood by the phrase 
' ‘the natural order’ is, of course, a problem of the 
greatest importance for both philosophy and the 
natural sciences. Kapp recognizes the profundity of 
this somewhat neglected question; but his own 
treatment of it, so far as I can understand, is vitiated 
by a serious confusion. Kapp uses the words 
“order” and “random” as antitheses, but not always 
to point the same contrast. Sometimes “random” is 
used to mean simply “‘contingent”’; for example, he 
' ` describes the world studied by physics as “one in 
which anything may happen that is logically possible" 
(p. 36). From this quite true observation Kapp con-. 
cludes in most misleading language that such a world 
is a ‘random’ one. The bounds of logical possibility 
are very wide, and include many concepts that are 
empirically impossible; as Russell has pointed out, 
there is no logical absurdity in the idea that the 
universe was created five minutes ago, complete 
with memories. Thus from the contingency of all 
factual propositions it is incorrect to conclude that 
there are no objective physical laws; logical and em- 
pirical necessity are concepts of quite different orders. 
In denying that there is any objective order in 
physical nature, Kapp finds himself faced with the 
problem of explaining what the physical sciences are 
all about; if there are no laws in inanimate Nature, 
what are these sciences investigating? The dis- 
cussion of this question is carried out with reference 
to Ohm’s Law. Kapp argues, with some persuasive- 
ness, that this principle should be regarded as a 
tautology, that is, as true by the definition of a 
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resistance. With less plausibility this is alleged to - 
hold true of all the laws of the-hatural sciences. In 
proposing a return to the conyentionalism advocated 
by Poincaré some years ago, Kapp does not, seem 
sufficiently aware of the objections that can be made 


against this view. Some of theée'are, briefly : (1) the: 


fact that scientific laws canbe represented as 
tautologies that are true by definition does not place 
them in any special category, for any proposition 
can: be expressed as a tautology if sufficient latitude 
is allowed to our definitions ; (2) if the principles of 
science are mere definitions, then it is not easy to 
understand how it is that scientific knowledge 
enables us to predict and control natural phenomena ; 
(3) how, on such a theory, are-we to explain, or even 
describe, the progress of the sciences ? I do not deny | 
that many, and perhaps all, scientific advances 
involve the re-definition of terms, but it by no means 
follows from this that the practice of science is to be: 
understood as the invention of definitions. í 
_ A different use of the word’ ‘random’ can be found 
in those passages where Kapp contrasts it with the 
concept of ‘ordered’ as meaning the result of plan- 
ning. He is much concerned to omit notions hke 
those’ of ‘consciousness’ and. ‘purpose’ because he 
believes that it is a fallacy to suppose that a diathete 
can operate only at a conscious level. Nevertheless, 
he talks as if he wishes to preserve the concept of 
teleology without having to face the difficulties 
raised by the idea of ‘purpose’. Thus he compares 
“the extremely precise predictions that can be made 
in the biological sciences” (a rather paradoxical 
remark), with the ‘predictions’ about the product of 
the assembly line that an engineer can make from 
blueprints (p. 49). This somewhat special use of the 
word ‘random’ is again illustrated by Kapp’s remarks 


about the stimuli that reach the bram. Of these he >`. 


says: “They are not co-ordinated. They may arrive 
from anywhere. [I do not know what this means.] 
They are random events, unselected, most of them 
the result of pure chance. And yet the response of 
the bram to these stimuli is not random. Selection, 
discrimination, guidance, control do occur. Where, 
when, how ?" (p. 20). Here ‘random’ clearly means 
‘not subject to guidance, control or selection’; and, 
of course, there is & perfectly good sense of the 
word ‘chance’ which means precisely this. A boy 
who breaks & window ‘by chance’ has not broken it 
intentionally ; but this goes no way towards showing 
that the event in question was a chance or random 
event in the scientific sense, that is, inexplicable by. 
the known laws of mechanics or psychology. The 
implieit teleology of Kapp's position may also be - 
seen from the fact that he finds no incongruity in 
lumping together “houses, machines and living sub- 
stance" (p. 36). 1 
The concept of ‘order’, which is not only of great 
intrinsic importance but also vital to this particular 
argument, is unfortunately left as obscure as its 
antithesis ‘random’. Kapp rightly believes that the- 
notions of ‘Jaw’ and ‘order’ are very closely connected, 
but he does not notice that there is here & profound 
ambiguity. The discussion of the conditions of order 
begins with a reference to human affairs. It is argued, 
quite correctly, that a necessary condition of order 
in this sphere is law. “of the statute book kind". 
Certainly, laws of this character, such as those 
governing the behaviour of traffic, introduce order, 
in one sense of the word, into human activity. These 
laws “make for order", to use a phrase which often 
occurs in these lectures. Kapp now passes to the 
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question whether "thedaws of physies. are, like, those 
in the statute booká;: of the kind that make for 
order” (p. 23). To this; question, which I shall try 
to show is unintelligible, Kapp returns a negative 
answer, on the ground ‘that, strictly speaking, theré 
are no laws in Naturg but only the definitions and 
conventions establisHed by scientists. ‘The pre- 
cision with -which experiments are repeatable does. 
not prove that it is in the nature of matter to behave 
in an orderly manner but only that it is in the nature 
of scientists to do so” (p. 45). And again: “The 
place of the laws of physics, we are led to conclude, 
is not m the world of physical reality but in the 
world of scientific methodology” (p. 62, Appendix). 
In passing, it might be observed that from this 
duplication of ‘worlds’ one can only conclude that so 
far as Kapp is concerned, Carnap’s "Logical Syntax 
of Language" and Stebbing's "Philosophy and the . 
Physicists” have been written in vain. . 

The problem of whether the laws of the natural . 
sciences ‘make for order’ can arise, it seems to me, 


only as the result of a failure to recognize ee 


, ambiguity of the phrases-"law" and “law and order". 


The traffic laws impose orderly conduct on motorists, 


and others, and sometimes these “statute book laws", 
to use Kapp's somewhat unhappy phrase, ma&y be 
difficult to enforce, as in rus at the present time, 
in which case ‘the rule of law’ breaks down. But this 
does not mean that the phenomena in question 
become in any way unintelligible or unpredictable 


from the scientific standpoint. The reason for this is- 


that- ‘statute book laws’ are of a fundamentally 
different kind from those established by the sciences: 
The former are prescriptive rules which coerce human 
‘beings to behave in certain ways because sanctions 
.are attached to them. Of an essentially similar kind 
are social rules and conventions. The laws of science 
(including, pace Kapp, those of biology) are entirely 
unlike these, for they are descriptive of the actual 
behaviour of the subject-matter in question, whether 
it be human, animal or material. Hence the laws of 
science do not ‘make for’ or impose order, for only 
prescriptive laws are capable of this; rather, they 
merely record the orderly relations which obtain 
between events. It is worth pointing out, incidentally, 
that in this distinction between prescriptive and 
descriptive laws, first clamfied by Schlick, one can 
-find the solution, or rather the resolution, of the 
problem of the freedom of the will. 

In the seventeenth and eighteenth centuries this 
‘issue was somewhat bedevilled by certain theorists 
who represented the descriptive laws of Nature (often 
' spelt with capitals) as prescriptive laws imposed by 
God on the Creation. This leads to the idea that the 
particles of a gas are ‘governed’ by Boyle’s Law in 
the same kind of way that we are governed by the 
income tax laws. All this, of course, arises only from 
a failure to notice the different senses in which words 
like ‘govern’ and ‘obey’ are used. If Kapp had con- 
sidered this, he could scarcely have employed 
language like: ‘‘Only on the reason why a particle 
of matter implicitly obeys the laws of physics may 
there be difference of opinion between a theologian 
and his atheistic opponent. The theologian might 
say it was because matter does not possess free will 
and cannot therefore sin against God’s moral law. 
The atheist might object that the laws of physics 
were not ordained by God but by Nature and that a 
particle of matter obeys them implicitly because it 
is made in Nature's image and cannot do otherwise" 
(p. 28). 
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were nee ordained by anybody, so that’ fortunately 
we do not have to speculate as to what can be meant 
by saying that something is ‘made in Nature’s 
image’. I conclude that Kapp is right m denying that 


Scientific laws are prascriptive, but that his reasons 
. for“this are not convincing because he fails to see 


that there are perfectzy good laws of another, that is, 
descriptive, kind. If this is admitted, then it appears 
that Kapp’s notion of order, as it coricerns the 


natural sciences, is misconceived, and so are his 4 


attempts to find its source in ‘diathetes’. 
C. K. GRANT 


CENTENARY OF THE FORMER : 
. SCOTTISH METEOROLOGICAL 
SOCIETY U 


HE year 1855 saw the foundation of the Meteor- 

ological Office ard the Scottish Meteorological 
Society, both as } result of the international con- 
ference on the meteorclogy of the sea held at Brussels 
in 1853, and the centenary of the Society's foundation 
was celebrated at a mseting of the Scottish centre of 
the Royal Meteorolog-cal Society held in Edinburgh 
on October 28. The principal address was delivered 


by Sir Ernest Weddarburn, honorary secretary, of. 


the Scottish Meteorological Society during 1909-20. 


and now vice-president for Scotland of the Royal 


Meteorological Society, and a summary of the: 


address has been published in the November number 
of Weather. 

Sir Ernest began br pointing out that it was Sir 
Henry James, then of the Scottish Ordnance Board, 


who proposed the formation of the Society as the: . . 


best means of making available for public use the 
meteorological observations held by the Northern 
Lights. The first Couneil included Thomas Stevenson, 
designer of the Stevenson thermometer screen, and 


the first secretary, Dr. Stark, organized on a standard- - .' 


basis the work of seventy voluntary observers in ` 


Scotland and the subsequent publication of their. 


observations by the Registrar-General. Unfortunately 
their preparation for publication soon had to be given 
up and was performed by the Astronomer-Royal for 
Scotland from 1858 until 1893, when it returned to the 
Society. In 1860, Alexander Buchan, later famous 
for his world climatological atlas and his work on 
the climate of Edinburgh, was appointed secretary, 
and he soon made his influence felt by arranging in 


1864 for the publicatzon of the Socievy's Journal, 


which flourished until 1920. He represented the 
Society at the Leipzig conference of 1872 and, with 
the Director of the Meteorological Office, the British 
Government at the Vienna conference of 1873 which 


v 


did much to draw up an international code of practice . 


in meteorological observing. 


Interest in observations at high levels began early 


in the Society’s life, and before 1870 three stations 
were in operation at above a thousand feet. The 
most famous single work of the Society, the making 
of observations om ‘the summit of Ben Nevis, was 
first mooted in 1877 ; the observatory on the summit 
was opened on November 28, 1883, and hourly 
observations were begun and telegraphed to the 
Meteorological Office in. London over a line laid down 
the mountain. In 1883, too, the Society set up & 
marine research station at Granton, at which Dr. 


The essential point is that the laws of Nature ; R. H. Mill began his meteorological career. 
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Some government grant was received to assist the 
Society’s work, but by the early years of this century 
the Society had been financially exhausted by the 
efforts $ó-maintain the Ben Nevis observatory, which 
had, unhappily, to be closed in 1904. Negotiations 


with the Government resulted in 1912 in the granting 


of an annual sum of £350 from the Meteorological 
Office on condition the Society maintained an office 
in Edinburgh to provide for public service under the 


. guidance of a committee, of which Sir Napier Shaw, 


‘ 


D 


9 


director of the Offiee, was appointed chairman. 
Financial difficulties after the First World War led 
in 1920 to the complete taking over by the Meteor- 
ological Office of the Society’s office and its public 
responsibilities, and at the same time an official 


“Meteorological Advisory Committee for Scotland was 


set up with the director of the Office as chairman 
and a membership of representatives of the Scottish 
universities, learned societies and government 
departments. 

The purpose of the Society, to establish meteor- 
ological work in Scotland on a permanent and 
comprehensive basis, having been achieved, the 
Society amalgamated in 1921: with the Royal 
Meteorological Society, which since 1944 has had as 
one of its honorary officers a secretary, more recently 
a vice-president, for Scotland. The balance of the 
funds was used to found the Royal Meteorological 
Soeieby's Buchan Prize for meteorological research. 
Meetings of the Royal Meteorological Society were 
held in Scotland in 1921 and 1954, and a flourishing 
Scottish Centre was formed in 1946. Some famous 
names in meteorology connected with the Scottish 
Meteorological Society have been mentioned. ` To 
them may perhaps be added that of C. K. M. Douglas, 
who joined the Society in 1916 and published his 


. first paper, on weather observations from aircraft, in 


the Journal the same year. 


INTERNATIONAL REVIEW OF 
EDUCATION 


T problems of educational theory and practice, 
of educational. psychology and sociology, of 
education in home, school and Society, have become, 
more than ever before, matters of international 
concern. National educational systems and national 
educational ideas can no longer safely be developed 
without contact with educational thought and action 
elsewhere in the world. The maintenance of cultural 
life has ceased to be something to be guided by 
ideals purely national in scope. 

For these reasons & new educational journal 
designed to provide an international forum and to 
promote international exchange of information does 
not require extended justification. The International 
Review of Education has been launched on behalf of 
the Unesco Institute of Education, Hamburg, and 
edited by Karl W. Bigelow oft New York, Roger 
Gal of Paris, M. J. Langeveld of Utrecht, Walther 
Merck of Hamburg and Friedrich Schneider of 
Munich. Editorial consultants have been appointed 
in various countries throughout tie world and include 
such well-known names as Prof. C. H. Dobinson, 
Prof. M. U. C. Jeffreys and Prof. F. J. Schonell. 

One aim of the new journal wil be to inform 


` readers as to educational theory and practice in 


various countries. Another—and perhaps the more 
important—will be to explore the extent to which 
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such ideas and activities have elements of validity- 
that transcend national boundaries. Such exploration 
will, of course, require continuing discussion and 
debate. 

In pursuance of its aims the Review hopes to 
develop an ever- -strengthening chain of contacts with 
educational research and training centres throughout 
the world. Systematic attention will also be paid to 
international educational conferences and congresses, 
as well as those of more limited scope which possess 
special international interest. From the torrent of 
educational publications appearing everywhere it is 
the intention to select those of outstanding extra- 
national significance for critical examination. , 

The first four numbers of the journal have now 
appeared, and each contains articles in English, 
French and German ; articles in one of these languages 
contain useful summaries in the other two. Besides 
articles by leading English educationists, the first 
volume of the journal contains a valuable account of 
the reforms in the French educational system since 
the War; a bird’s-eye view of education in India ; 
a description of educational reform and its problems 
in post-war Japan ; two articles of different points of 
view on nationalism and internationalism ; a survey 
of political education in France, Great Britain, 
Germany and the United States; a penetrating 
inquiry into the state of American education and its 
relation to polities; a comparison between “le 
français élémentaire" and basic English which sug- 


-gests the latter may be too basic ; and an interesting 


account of the way vocational training in Germany 
has been humanized. 


2 


SOURCES OF ANIMAL BEHAVIOUR 


N his maugural address, delivered on May 5, 1955, 
at University College, London, and recently pub- 
lished*, Prof. G. P. Wells has drawn forcible attention 
to the importance of spontaneous rhythms in animal 
behaviour. His analytical studies of the lugworm 
Arenicola over the past twenty years have shown 
how little the normal behaviour of this worm seems 
to depend on the reflexes- of & passive animal and 
how much depends on inherent rhythmic activity. 
Burrowing, feeding, defecation and respiration are 
controlled by ‘physiological clocks’. There is rhyth- 
mic activity originating from the csophagus, and 
this itself recurs in outbursts controlled by rhythms 
of a higher order. 

In any species there are many patterns of these 
rhythms, and the animal may pass abruptly from 
one pattern to another. These patterns vary with 
the species; and the different patterns of rhythms 
are recognizably characteristic of each species, quite 
as much as are the anatomical characters by which 
they are distinguished systematically. 

To illustrate the generality of rhythmic patterns, 
Prof. Wells shows that, just as in his Arenicola, much 
recent work on the behaviour of birds suggests that 
this is governed by a-variety of spontaneous rhythms 
—that is, regular activity not directly related to 
environmental stimuli. Rhythmic outbursts of song, 


feeding and reproductive cycles of behaviour recall 


the spontaneous rhythms of the worms. It is true 
that bird behaviour differs from worm behaviour in 


* The Sources of Animal Behaviour. (An Inaugural Lecture delivered 
at University College, London, 5 May, 1955.) By Prof. G. P. Wells. 
Pp. 20. (London: H. K. Lewis and Co., Ltd , 1955.) 2s. 6d. - 
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its much greater complexity and in the much greater 
indirect influence of- external stimuli upon the 
rhythms and their patterns. But the fact remains 
that much that is most characteristic of the behaviour 
, of both worms and birds depends on highly individual 


patterns of rhythmic: activity apparently of internal, 


origin. 

The address is stimulating and leads one to many 
questions. What are these ‘clocks’ that control 
rhythmic behaviour ? ‘When we consider rhythmic 
contractility, on one hand, and reproductive cycles, 
on the other, it is clear that the clocks work on very 
varied principles. The one common feature is the 
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rhythmic activity of the system whatever its grade 
-of organization. Possibly it is & general~character 
that they are systems in relaxation ‘oscillation. 
Living organisms are dynamic, and it does*not follow 
that they will raturally tend towards a constant 


_steady state. Indeed, in many cases such steadiness 


is only achieved by che evolution of elaborate con- 
trols—as the proprioceptive - machinery of limbs. 
Systems in relaxatior oscillation may arise at many, 


different levels of organization. Once they are there, . 


they may inevitably be built into the behaviour of 
the organism through the operation of natural 
Bolection. C. F. A. PANTIN 


USE OF LOGARITHMIC NOTATION IN SCIENCE AND ENGINEERING 
| By Pror. S. DEVONS, F.R.S. 


University of Manchester 


OR the past ten or twelve years I have been 

* using, and encouraging colleagues and students, 
to adopt, a logarithmic system of notation, in place 
of the conventional arithmetical one, as the normal 
one m which to ẹxpress physical magnitudes and 
' relations. Suggestions that logarithmic scales and 
units be used more widely have been made by 
numerous writers, and such systems have obvious 
advantages. The experience gained in the use of a 
general system of this sort confirms that the advan- 
tages are substantial, perhaps more than is generally 
appreciated, and that they definitely outweigh its 
drawbacks and are sufficient to justify its more 
widespread use. 

A large proportion of statements in physical 
science are in the form: the quantity X, as measured 
(calculated), is n times a specified unit. The number 
n is not normally integral or exact. It 1s not arrived 
at by counting but by computation from primary 
physical measurements (empirical quantities), and ın 
this process of computation multiplication plays a 
dominant part. One can see that this is the case by 
inspecting a typical table in a compilation of physical 
data, such as fundamental constants!, electrical 
resistivities of metals?, wave-lengths of X-ray lines? 
or abundances of isotopes’. One will find, normally, 
that the numbers are spread roughly uniformly over 
a limited logarithmic scale: for example, about 
30 per cent of the entries will have the first significant 
figure 1, whereas only 6 per cent will begin. with 9. 
(Even when the primary quantities are not "logarith- 
mic’, the quantities derived after a few multiplicative 
steps Soon tend to be so.) 

The fact that most, although not all, of the quan- 
tities used in physical expressions and calculations 
are of this ‘logarithmic’ sort suggests that the normal 
notation to be used in expressing them, and numerical 
relations between them, should also be logarithmic, 
with some convenient unit of relative magnitude. A 
very convenient unit that has long been used in 
several branches of physics and engineering to denote 
a ratio of powers is the decibel (101/29, or approx- 
imately a factor 1-2), and many proposals have been 
made to adopt it (either with the same or a new 
name) for wider use. For the quite general use 
proposed in this article, a simpler and more distinct 
name and notation is called for. I have used the 
term ‘jot’ for the unit, and I have found the notation 
æ = (unit + zyz.ab) jot, with the word ‘jot’ normally 


omitted, to be simple and unambiguous. It readily 
permits the simultaneous use of logarithmic and 
normal notation. Thus, for example, electron 
charge = (e.s.u. — 93-2), velocity of light = (cm./ 
sec. + 104-8), toan implied accuracy of + 0-05-jot 
(or &bóut 1 per cent). No confusion arises in addition, 
subtraction, etc.; for example, (c.g.s. + 82-1) + 
(c.g.8. + 86-2). - "A notation such as this which 
emphasizes the unit has cohsiderable pedagogic value. 
Some other advantages of- the logarithmic notation 
are as follows. 


Simplicity of calculation. Just as so many of the 


physical quantities one deals with are ‘logarithmic’, 
so, naturally, the arithmetical manipulations in-which 


they are involved ar» predominantly multiplicative . 
(including roots, powers, reciprocals). These manipu- 


lations become, obvicusly, greatly simplified and far 


less liable to errar if one starts, works and finishes  : 


with the quantities expressed in logarithmic notation. 
Of course, addition and subtraction become more 
complicated, but sirce these operations normally 
involve quantities of the same order of magnitude, 
whereas multiplication often involves many orders ‘of 
magnitude, it is advantageous to have the notation 


suited to the more frequent and important opera-' 


tion. 
Economy of notation. As previously indicated, 
ordinary arithmetical notation does not use all the 


digits equally when dealing with usual physical s 


magnitudes. Less dig-ts are required, on the average, 
to indicate a specified accuracy on the logarithmic 
scale. This, coupled with the simpler notation, makes 


quantities expressed -ogarithmically easier to write, | 


remember, and particularly to manipulate mentally. 
Compare, for example, m = 1-67 x 10-24 gm. with 
m = (gm. — 237:8), which has three less digits, and 
all the digits are on a similar footing. 

Another feature of the logarithmue system is the 
possibility of ‘normalizmg’ the scale of measurement 
so that a high accurscy can be expressed with few 
digits. For example, the specific gravity of a liquid 
might be expressed as (unity + 0-2), with an accuracy 
of 1 per cent, whereas normally this accuracy would 
require three digits. 

Simplification of units. 
Qa = 5:292 x 10-? cantimetres 
clearly both inconsistent and uneconomical in’ its 
notation. First, we have a mixture of logarithmic 
and linear notations: the digits themselves are 


An expression such as 


(Bohr radius) is. 


epee 


. 974 


linear ; whereas the decimal, exponent of 10, and 
the prefix centi- are all logarithmic, and all three 
doing the same job. With a consistent logarithmic 
notation such as the one proposed, multiplication 
even by large powers of ten does not result in clumsy 
expressions, so that the need for many units differing 
by powers of 10 is largely obviated. 

For example, suppose we are making (mental) 
calculations to an accuracy of about 10 per cent, so 
that we work to tho nearest jot, with mean individual 
error of 5 per cent. Then with four hundred three- 
digit numbers and + signs we cover the range of 
magnitudes 108 to 1, sufficient for most purposes. 
Moderately accurate calculations can be nfade in any 
system of units, and the task of memorizing physical 
data is made significantly easier. For example (to 
an accuracy of 4 jot), r, (classical radius of electron) = 
(em. — 126). Using c = (cm./sec. -+ 105) and year = 
(sec. + 75), we get r, = (light-year — 306), which is 
scarcely more difficult to deal with than (metre — 146) 
or (angstrom — 46). With a notation that can express 
the size of the electron as conveniently in light years 
as in angstrom units, there is little need for a large 
multiplicity of units (and especially of length). The 
use’ of a single unit in all branches of physical science 
would not only simplify many calculations, but it 
would also bring out, most directly, the relative 
magnitudes of different physical quantities, related 
and otherwise. 


Representation of errors. In logarithmic notation 


. the sign and the number óf digits before the decimal 


point indicates the magnitude; that after, the 
precision. Without further specification, no digits 
after the point indicate an average accuracy of 
+ 5 per cent, one digit + 0-6 per cent, ete. For 
normal error distributions, the accuracy can be given 
directly and absolutely by additional figures (for 
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example, superscripts) giving the size of error in units 
of last digit written. (The + sign is redundant, and 
more than one figure is seldom required.) For 
example, c = (cm./sec. + 104-77%) would indicate an 
accuracy of the quoted value of 0:02 jot or about 


.zk 0-4 per cent. A 


The systematic use of logarithmic notation does 
involve transcription into this notation of quantities 
such as meter readings, some numerical constants, 
and data presented in conventional form. The most 
frequent of these is the last-mentioned, and this task 
would þe avoided if the notation were generally used 
and accepted. The incorporation of non-dimensional 
constants presents no difficulties; for example, the 
expression 4x(e.s.u. — 82-5) is quite unambiguous and, 
moreover, displays the nature of the quantities in- 
volved very directly. Fortunately, x and powers of 2 
ean be expressed quite aecurately in integral units 
(jots), and even ‘137’ can be replaced by 21:37 to an 
&ecuracy of one or two parts in a thousand! Primáry 
observations fall into two groups: some, such as 
micrometer or thermometer readings, involve count- 
ing and additive operations; others, such as most 
electrical instruments, do not, and there js much to 
be said for having the scales of these latter marked 
in both logarithmic and linear fashion. 

To summarize: the use of logarithmic systems 
simplifies notation and calculation, eases the burden 
on memory and reduces the need for a multiplicity 
of units. Whenever I have had occasion to propound 
the merits of the system, I have generally found ready 
acceptance of the points made here, and this leads me 
to propose general use of some such system. 

1 DuMond, J. W. M., and Cohen, E. R., Rev. Mod. Phys., 25, 707 (1953) 

1 “International Critical Tables", 6, 136, Table 2 (1929). 

3 Compton, A-H , and Allison, S. R.,'*X-Rays 1n Theory and Experi- 
ment”, Table 2, 784, 785 (Van Nostrand, New York, 1948). 

i Brown, H., Rev. Mod. Phys., 21, Table 4, 630 (1949). 


SONIC SCATTERING LAYERS OF HETEROPODS | 


By M. BLACKBURN 
' Division of Fisheries, C.S.1.R.O., Cronulla, New South Wales 


URING a nineteen-day oceanographic cruise in 
April 1955 in Bass Strait, southern Australia, 
the Fisheries Research Vessel Derwent Hunter, using 
a l4-kc./8. echo-sounder (Kelvin Hughes MS 244), 


_Tepeatedly detected sonic scattering layers over a 


large and well-defined area of continental shelf. The 
layers were diffuse and quite unlike fish traces, and 
varied greatly in density ; they were virtually con- 
fined to the top 20 m. ‘of the sea and were generally 
found in the upper 10 m., by both day and 
night. - 

Fig. 1 shows the track of the ship, distinguishing 
the long echo-sounded portion ; the stations at which 
plankton was collected ; and the sections of the track 
along which the layers were found, which were all 
east of 145° 15’ E. long. The longest section over an 
unbroken layer was about seventy miles. 

Fig. 2 shows a portion of the echogram record of the 
densest of these layers, taken just before and during 
the occupation of one of the stations (No. 1 in Fig. 1), 
on. & calm night. 

Vertical bottom-to-surface hauls were made in 
duplicate with the “Discovery” N70 plankton net at 


^ 


each station-on the continental shelf, and similar 
paired hauls from 500. m. to the surface were made 
at each station on the continental slope. Echo- 
sounding was done at twenty-seven stations, fourteen 
at which layers were detected and thirteen at which 
they were not, and was omitted at fourteen stations 
(mostly on the continental slope). 

The plankton catches were checked to try to 
identify some organism which (a) was present at each 
station at which a scattermg layer was found, and 
(b) was absent at each station at which no layer 
occurred. No organism completely satisfied these 
conditions, but three species met tliem closely : the 
celadoceran Evadne nordmanni Lovén, the lancelet 
Paramphioxus bassanus (Gunther), and the heteropod 
molluse Firoloida desmaresti Lesueur. 

Evadne nordmanni was absent at one station 
where there was a scattèring layer, and present at 
three stations, including one as far west as 143° 15’ 
E. long. (No. 4 in Fig. 1), where there was no layer. 
This species is most unlikely to have caused the 
echo-sounder traces because it is very small (about 
0-5 mm. long) and was not very abundant at any 


+ 
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According Tesch}, 
desmaresti is given to swarming, 
ard the members of the family 


tracheidae, are active and fast- 
swimming. This could. explain 











captured and why the species 
was not taken at all at three 
stations at which a scattering 
layer. was seen: 
m ght have avoided the net, Fig. 
2 shows some discontinuity of 


she was on the station, which 
could be due to disturbance of 
the animals by the raising 
lowering of nets. A re-examina- 














or absent at the actual times th 














further explanation see text 


Station. At the station to which Fig. 2 refers. for 
example, only about two hundred individuals were 
taken in two vertical hauls. 

Paramphioxus bassanus was absent at four stations 
"where there was a layer, including the station to 
which Fig. 2 refers, and present at three stations 
“where there was no layer. The greatest density was 
“observed at one of the three latter stations, and 
«elsewhere the numbers did not exceed ninety-one for 
a pair of vertical hauls. The animals were only about 
5 mm. long, and as lancelets are benthic forms it is 
‘most unlikely that the scattering layer consisted of 
this: species. 

Firoloida desmaresti was taken at eleven of the 
fourteen stations where there was a layer and at one 
of the thirteen stations at which there was no layer. . 
‘The best catch, nineteen for a pair of vertical hauls, 
"was made at the station to which Fig. 2 refers, where 
the seattering layer was densest. The average length 
the speeimens was about 40 mm., diameter 4 mm., 
nd volume 0-4 ml. 


Portion of echogram showing the appearance of a dense 
ng layer before and during the occupation of a station 
jn Fig. D. Note time scale in minutes above. Depth of 
water 75 m., with layer confined to upper 20 m. T 

























Chart of the cruise showing the echosounded (——) and un-echosounded (- - 
rtions of the track, and station positions (6). The occurrence of the scattering layer 
js indicated by hatching, and of Firoloida (in plankton catehes) by the letter P. 


plankton nets were used, at tw 
and possibly all three stations 

One specimen of Firoloida 
taxen in two hauls at one statio 
at which the echo-sounder re- 
vealed no sign of a layer (No. 2 in 
Fiz. 1); and here, just beyond 
the western boundary of the 
geaeral area of the scattering 
layer, it may be assumed that the 
numbers were insufficient for the formation of a 
detectable layer. The same might have been true of 
another station stil farther to the west (No. 3 in 
Fig. 1), where only one specimen was taken in two 











For 


Firoloida 2 
to which it belongs, the Ptero- 


way larger numbers were not | 


the. animals : 


the layer beneath the ship while. 
















tien of the echograms at the 
three above-mentioned stations . 
showed that the layer was faint 


hauls, but there was no echo-sounding at this position.. ? 


Thus Firoloida, by virtue of its size, habits and ` 


distribution in relation to that of the scattering layer, - 


is far more likely to kave been the constituent of the 


layer than any other organism sampled by plankton 
nets. 
consisted of some animal which avoided the nets on 
every occasion. Such an organism would probably 


be one of the smaller members of the nekton, such. 


as a small fish or cephalopod. However, the nekton 
of this region is fairly well known from a study of the 
stomach contents of the omnivorous pelagic scom- 


broid fish Thyrsiies etun (Euphrasen). which I amo 3 


studying, and oniy one nektonie species apart from 
Thyrsites itself has been found to occur in abundance 
in Bass Strait at the time of year in question. This 


is the anchovy, Engraulis australis eae which . 


gives echogram traces of a very different kind. 
Thyrsites itself has not yet been found to give any 
well-marked echogram trace, and its distribution at 
the time of year under discussion is generally 
coincident with that of the euphausian Nyctiphanes 
australis Sars, on which it preys; and Nyctiphanes, 
on the cruise of Apri 1955, was most abundant to 
the west of the region of the scattering layer. 

The sonie seattering layer described may therefore 
be attributed to the swarming of the pterotracheid 
heteropod molluse #iroloida desmaresti Lesueur, 
The swarming wes probably for reproductive pur- 
poses, as many females had egg chains. 






There remains the possibility that the layer 





The work described was part of the research pro- 


gramme of the Division of Fisheries, 


CS.LE.O. 


Australia. Mr. W. Dall, of that Division, identified | ' 


the plankton of the cruise. 
l Tesch, J. J., Dana Report, 34 (1949). 
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Sensitivity of the Mouse Testis to the 
Mutagenic Action of X-Rays 
Iw making estimates of the damage caused by 
exposure of human gonads to ionizing radiation, it is 
essential to take into consideration variations in 
sensitivity of the germ cells at different stages in 
their development. In Drosophila, this hae been done 
by mating irradiated males to à succession of females 
and determining mutation-rates separately for success- 
ive broods!. It was found that spermatids, probably 
at the stage of transformation into spermatozoa, are 
sosthe most sensitive stage; mature spermatozoa are 
one-third or one-fourth as sensitive as spermatids, 
_ and spermatocytes are intermediate. Spermatogonia 
are the least sensitive: ‘a given dose of X-rays 
broduees only one-third to one-half as many muta- 
ns in spermatogonia as in spermatozoa. 
is last point is of particular significance for 
imates of radiation damage in man. In a human 
| population exposed to chronic irradiation, spermato- 
gonia form the majority of treated cells, and it is their 
ensitivity which in the main determines the genetical 
effectiveness of the exposure. As extrapolation from 
Drosophila to man seems hazardous, it would be of 
















. testis could be established for a mammal, for example, 
the mouse. Unfortunately, the most important com- 
parison—that between spermatozoa and spermato- 
gonia— requires scoring of genetical effects which are 
not subject to germinal selection during and before 
. meiosis, and this rules out the two most frequent 
effects in the mouse, namely, dominant lethals and 
‘translocations. These ean, however, be used for com- 
paring the sensitivity of post-meiotic stages. If the 
¿7 post-meiotie sensitivity pattern of the mouse testis 
“should resemble that of the Drosophila testis, we may 
“with some confidence extrapolate to pre-meiotic 
| stages and predict that in mammals, as in Drosophila, 
spermatogonia will be less sensitive than spermatozoa. 
Hertwig* and Russell et al. compared the fre- 
1eneies of dominant lethals in litters produced dur- 
"ing the early and late part of the pre-sterile period ; 
they found significantly higher frequencies in the 
ate litters. This suggests that in the mouse, as in 
a Drosophila, X-rays produce more genetical changes 
_ in spermatids than in mature spermatozoa. We have 
carried out & pilot experiment to test this conclusion 
for translocations. 
Five wild- -type males from crosses between inbred 
lines were exposed to X-ray doses varying from 400 
“+o 600 r. Each male was given five females, and 
“every morning females which had copulated during 
¿oo the night were replaced by new ones, All sons which 
1 had been conceived during the pre-sterile period were 
-tested for fertility by mating to several (two to six) 
females which had had litters of seven or more young 
| by untreated males. Sons of treated males which 
"produced average litter sizes of less than nine were 
“suspected of semi-sterility and were examined cyto- 
logically for translocations. Twenty separate chromo- 
somal elements seen in at least five metaphase plates 
of the first meiotic division were taken as evidence 
for thé absence of a translocation. The consistent 
presence of ninet: 
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the greatest value if the ‘sensitivity pattern’ of the. 


separate elements served as 
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indication for the presence of a translocation. Table 
Shows the strong correlation between low fertility 
and a cytologically detectable translocation. 
Males with average litter sizes of nine or mor. 
were not examined cytologically. This may resul 
in the loss of small translocations which do not cause 
lethal aneuploidy of the zygote. In fact, one “mal 
with average litter size nine, which was examinet 
because it had produced two litters of seven, carries 
a translocation involving an exchange of minute seg 
ments, so that, in one out of six cells examined 
nineteen chromosomal elements were present. Th 
case was not included among the translocations, sinc 
similar small translocations may have been presen 
in fertile males which were not examined cytologieally 
One of the highly sterile males carried a comple 
interchange which was scored as two translocations 
No controls were used, for the occurrence of spon 
taneous translocations in mice must be exceedingly | 
rare. No translocation was found in 248 CBA males. 
which one of us (B. M. 8.) had examined previously, 
and none has been reported in the literature. ~ 


Table 2. 
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| Litter Mouse E “Total ] | 
number| 1 2 3 4 5 l'frans. | animalis] "6 
oe a o. 
1 li 1/5 1/55 6/5 3 19 18 
2 1/3 0/2 i 5 20 
3 in 1$ Of oR 2 19 HES: 
4 02 Ut 15 o3 03 2 17 Tg: 
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8 0i2 1/2 os i 7 nM 
=$ 2/2 | 442 2 25 
29 17 i 1 
4/21  5j23 8/83 3/15 3/19 23 11i 











In Table 2 the full results are presented. In th 
last column the overall translocation frequeney has 
been calculated for each litter number, and thes 
figures have been plotted in Fig. 1. 

It wil be seen that after the fourth litter trans 
location frequency rises to a higher level, which is. 
more or less maintained to the end of the pre-sterile. 
period. If the slight decrease in the last litters is. 
more than an effect of chance variation, it may bé 
assumed that the sperm used for these litters could. 
be traced back to irradiated spermatocytes, in which: 
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Fig. 1.. Translocation frequency in successive litters E. 
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germinal sxlection ‘hos charted’ io operate “against 
translocations. Altogether; there were eight trans- 
locations in sixty males from the firsb four litters, as 

against fifteen in fifty-one males from later litters. 
The difference has a probability of slightly less than 


-5 per cent of being due to sampling error. For a more ` 


elaborate statistical analysis the present results are 
too scanty. Confirmation on a larger scale is desirable, 
but poene be obtained with our present facilities. 
; to be able to provide it at some later time. 
Meanwhile, the results presented here, together 
with Hertwig’ 's? and Russell's? previously mentioned 
findings on dominant lethals, offer presumptive 
for the conclusion that in the mouse, as in 

hila, spermatids are more sensitive to the 
agonie action of X-rays than mature spermatozoa. 


C. AUERBACH 
B. M. SrizYNSKI 
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; Enzymic Formation of Pyrrolidone 
 Sarboxyii Acid from y-Glutamyl Peptides 


PyRROLIDONE carboxylicacid has been reported 
| frequently as.a constituent of biological systems. 
{folk ‘and Synge! have summarized these reports 
nd clarified the reliability of methods used for its 
identification. Pyrrolidone carboxylic acid can be 
‘formed rather readily from glutamine, 










reported natural occurrence. For example, Wood- 
| ward and Reinhart? claimed that an enzyme from 
kidney, later characterized as y-glutamyl trans- 
: peptidase’, caused the formation of varying amounts 
-of pyrrolidone carboxylic acid from glutathione ; but 
"the results of Hird and Springell! suggest strongly 
_ that the pyrrolidone carboxylic acid isolated by these 
authors resulted from secondary non-enzymie break- 
down of y-glutamyl peptides under the drastic 
conditions applied. 
|; In the present work an enzyme has been isolated 
"from liver tissues which does in fact catalyse the 
formation: of pyrrolidone. carboxylic acid from 
rlutathione and other y-glutamyl peptides in accord- 
eaction 1: 








on H,C—CH, 
SE S7 (1) 
N—R X 

H +H,N—Rk 


This enzyme is quite distinct from y-glutamyltranspep- 
idase. It is very active in rat liver, in which tissue 
the transpeptidase occurs in traces only ; and when 
"the two enzymes occur together, as in pig liver, they 
can be separated cleanly by centrifugal fractionation 
t followed by fractionation with ammonium sulphate. 
Furthermore, highly active preparations of y-glutamyl 

speptidase, after T appropriate porisee eem fail to. 
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Y-glutamyl . 
_ peptides, and even glutamic acid in non-enzymic © 
| reactions, and in some cases this may account for its 


method. described elsewhere’. 





Heo TG 


aoa | even traces of ' oyrrolidene carboxylic acid 
‘detectable: by the methods used here. 


It is proposed to refer to the pyrrolidone carboxylie 
acid-forming enzyme as y-glutamyl lactamase. It . 
will be noted that the cyclic lactam is formed by: 
transfer of the v-ca-boxyl group of the glutamyl 
residue from the peptide linkage to new linkage with 
the amino-group of this same residue. The enzyme. 
has been shown to act upon Maru enl m 




















substrates, 
or on free jaen acid. 

In all cases tested the y- Bote péptides & 
converted completely (within the limits of detecti 
into pyrrolidone carkoxylie acid plus the. C-termin. 
amino-acid or peptide. The purified enzyme is devoi 
of hydrolytic activity and no free glutamic aci 
appears during its action. No reversal of the react: 
shown in reaction 1 can be demonstrated when th 
enzyme is allowed to act upon pyrrolidone carboxyl 
acid plus amino-acids, even when they are pres 
in high concentration ; the equilibrium seems to 
far to the right. Ne pyrrolidone carboxylic aei 
detectable when: boled enzyme is incubated w 
a y-glutamyl peptide under the usual conditions. ^ 

The y-glutamyl lastamase may be prepared. from 
pig liver in partially purified form as follow 
(i) liver tissue, ia 3-gm. portions, is. macerated 
glass pestle homogenizer in 25 ml. 0-25 M su E 
solution; (ii) the homogenate is centrifuged at 
105 x gravity in a ‘Spinco’ centrifuge (model L)for . 
30 min. at 0? C.; tke supernatant liquid is dialysed ; 
against frequent changes of distilled water in the- 
cold; (iii) the dialysed solution is treated with 
2.33 vol. saturated ammonium sulphate solution at 
pH 7-0 and 0* C. (togive 0-7 saturation). After l hr. 
the precipitate is removed and discarded. The super- 
natant solution is now brought to 0-85 saturation 
by addition of sokd ammonium sulphate. "The 
resulting precipitate is removed. on the centrifuge, 
dissolved in 1/26 of the original volume of water, and - 
the solution is dialysed against distilled water. 

During this procedure, a purification of “about: 
twenty-fold is achieved. The bulk of the y-glutamyl 
transpeptidase is removed in step (ii), and the small. 
amount of this enzyme remaining at the end of step 
(ii) is removed completely in step (ii). 

The action of the enzyme has Bien Studied by 
chromatography on paper. Samples taken at inter- 
vals from enzymic reaction mixtures are killed by: 
heating in boiling water for 1 min. in sealed capillary: 
tubes. (Under these conditions glutamine breaks down 
to form pyrrolidone carboxylic acid, but no forma; 
tion of the acid from the different y- -glutamyl peptides 
used could be detested.) Portions of these sample 
are spotted on to phosphate-treated chromatograms 
(No. 3 Whatman paper is dipped into 0:03 M sodium. « 
phosphate buffer at pH 6-7 and dried). The. chromato. | ^ 
grams are developed using propanol-buffer (80 v.] 
20 v.) as solvent. In this system all constituents of 
such reaction mixtures (y-glutamyl peptides, the 
resulting free amino-acids, and pyrrolidone carboxyl! 
acid) are separated eleanly and reliably. Pyrrolidont 
carboxylic acid: is detected on the Le e 
by means of tbe chlorine-starch-iodine method* as 
suggested by Eilfolk and Synge’. 3 

The y- -glutamyl lactamase activity. is measured 
from the chromatograms by the initial rate of libera- 
tion of glycine from y-glutamylglycine,. using the 
For this-assay the 
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being 200 ul. The presence of y- -glutamyl trans- 

peptidase together with the lactamase is indicated 

by the formation of the tripeptide y-glutamyl-y- 

glutamylglycine, the course of formation of which 

,. may also be followed quantitatively. (The tripeptide 

. uns more slowly than y-glutamylglycine, whereas 

4 glyeine and pyrrolidone carboxylic acid run more 
l quickly; ) 

There have been clear indications for many years 

that pyrrolidone carboxylic acid is metabolized 


actively in the animal body’, and some authors have. 


postulated that it may take the role of an inter- 
mediate between glutamic acid and the amino-acids 
known to be derived from it in the body. Up to the 
present, however, the evidence has not supported 
:. this hypothesis*. The demonstrated occurrence of 
the. y-glutamyl lactamase focuses attention once 
more upon the interesting problem of the fate of 
pyrrolidone earboxylie aeid in the body since, so far 
as is now known, this new enzyme catalyses specific- 
‘ally the formation of pyrrolidone carboxylic acid 
n & common cellular constituent (glutathione) or 
1 other y-glutamyl peptides which are derived 
4t in known enzymie reactions. 
programme of which this work forms a part 
een supported generously by the J. P. Bickell 
tion. One of us (G. E. C.) held a Fellowship 
^C: from the National Research Council of Canada, which 
5 has supported the work in other ways. We acknow- 
*dedge our indebtedness to these bodies. 










GEORGE E. CONNELL 
CHARLES S. HANES 
Department of Biochemistry,” 
University of Toronto. 


< Bllfolk, N., and Synge, R. L. M., Biochem. J., 59, 523 (1955). 
ae G. E., and Reinhart, F. E., J. Biol. Chem., 145, 471 


(1942). 
Hanes, C. S., Hird, F; J. R., and Isherwood, F. A., Biochem. J., 
51, 25 (1 952). 


: * Hird, F. J. R., and Springell, P. H., Biochem. J., 58, 417 (1954). 
C*Rydon. HoN., 'and Smith, P. W. G. | Nature, 169, 922 (1952). 
:$ Connell, GOE., Dixon, G. H., and Hanes, C. S., Can. J. Bioch. and 
: Physiol., 33, 416 (1955). 
E Abderhalden, E., Z. physiol. Chem., 88. 487 (1910). Weil-Malherbe, 
; ,and Krebs, $ H. Bei Biochem. J., 99. 2077 (1935), Abderhalden, 
E "and Hanilian, F., Z. physiol. Chem., 940, 70 (1936). 
8:1 J: Biol. Chen. , 182, 559 (1944). 
4 cf, review by Stetten, M. R., Symposium Amino Acid Metabolism, 
pP. 277 (Johns Hopkins Press, 1955). 


Ratner, 


Parsmagnetism of a Reduction Product of 
Vitamin B,, 


‘Ture fact that vitamin B 1? is diamagnetic indicates 
that the cobalt atom in the molecule is trivalent? 
Tt can be assumed that it is at a lower valency state 
in at least some of the products which have been 

obtained from vitamin B,, by reducing agentst?. 

This has been confirmed by polarographic measure- 

ments‘. However, so far as we know, a direct de- 
termination of the valency of the cobalt atom in a 
reduction product (for example, by magnetic methods) 
“has not been done hitherto. 

We began susceptibility measurements on the 
:reduetion products of vitamin B,, in order to obtain 
further information on the valency of the cobalt 

atom in vitamin B,, itself, which has been discussed 

Again recently*. Furthermore, magnetie investiga- 






tions, sneh.as have been carried out with hæmoglobin® 








an the catalase", seemed desirable since vitamina 


glycine, 0: 10 mole lithium borate buffer of. pH 8-0, Bi and those substances show structural analogiess. 


and usually 50 ul. enzyme solution, the final volume . 


"with bigger layers of substance.) 


= tion is ‘balanced’. A small sample tu 
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The magnetic investigation of vitamin B,, presents. 
difficulties, since the starting material is available 
only in small amounts and the reduction products are | 
unstable. After having developed a micro-method, 
which was applicable to this special problem and 
enabled us to work with 100-500 ugm., we were able 
to show that the reduction product, which has been. 
previously described by Schindler, is paramagnetic; 
An approximate figure for its susceptibility was also 
determined. ii 

Schindler’s* procedure, which was adapted to. 
microscale working, was followed. 2-5 mgm. of vita: 
min B, is dissolved in 500 ul. of 10 per cen 
aqueous ammonium chloride solution. 60 ul. of thi 
solution is made to react in a sealed tube (100.1) 
with zinc dust (very pure) in a nitrogen atmosphere 
The zine dust is distributed in the solution by 
rotating the tube. The solution turns brown at first, 
finally weak greenish-violet or almost colourless. 
(Schindler mentions a blue colour, but he worked | 
The zine dust is 
centrifuged off, and the change in susceptibility 
eaused by the reduction is determined immediately. 
Even in the absence of air the solution is not stable; 
as can be seen from the colour changes. ux 

The change of susceptibility was determined by | 
our method of ‘magnetic balance’ (to be described in: 
detail elsewhere). First, the unreacted original solu- 
which holds: 
40 ul, is filled with this solution an n introduced: 
into a vessel containing cobalt sulphate solution i 
placed between the poles of an electromagnet. When: 
the field is applied, a force is exerted upon the tube; - 
which depends on its mean susceptibility and the 
susceptibility of the cobalt sulphate solution. Since 
cobalt sulphate is paramagnetic and water dia- 
magnetic, these forces (for a fixed position of the tube) | 
can be made to balance by varying the concentration — 
of the solution, We then refer to the tube, including _ 
contents and ution, as magnetically balanced. . 
After that, the above procedure is repeated with a 
reduced sample of the same solution. Now the con- 
centration of the ‘balancing solution’ has to be 
increased. Consequently the contents of the tube has | 
become more paramagnetic because of the reduction, _ 
The change in susceptibility can be calculated from. 
the change in concentration of the balancing solution. 

The ‘magnetic balance’ is determined.as follows. 
The sample is attached to a Cartesian diver. and the 
whole system is balanced hydrostatically in the . 
cobalt sulphate solution. With this arrangement we : 
have a very sensitive instrument for detecting whether |. 
or not the sample tube is magnetically balanced. 































- When the field is applied, movement will occur unless 


the balancing has been achieved. : 
One of our solutions contained 3-6 mgm. vitamin © 
B,,/ml. (Therefore there were 144 ugm. vitamin B,, 
in the sample tube.) The concentration of the 
balaneing solution (volume 56 ml.) before the re- 
duction was 6-65 mgm. cobalt sulphate per ml. After. 
reduction, another 0:15 +. 0-01 ml. of a solution. 
containing 50 mgm. cobalt sulphate per ml. had to 
be added in order to rebalance the tube magnetically. 
The corresponding change of concentration of the 
balancing solution is 0-13 mgm.[ml, and this is 
equivalent to a change in its volume susceptibility 
of 8-6 x 10° c.g.s. units. The change in suscept- ` 
ibility of the contents of the tube is proportional to 
this value. The proportionality factor, which was 
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determined i in Separate aper ments, is 0-7. . Con- 
‘sequently the change in volume susceptibility of the 
‘contents of the tube is 6-0 x 10-* c.g.s. units aud 
the difference in molar susceptibility between reduced 
and unreduced vitamin B,, becomes (2,300 + 200) x 
10-9 e.g.s. units. 
SU In- various experiments values for the difference 
ranged from 2,300 x 10-° to 6,800 x 10-5 egs. 
units. These values reflect the extent of the reduction, 
_as well as the degree of decomposition of the reduction 
‘product. © Solutions which could be considered as 
completely reduced because of the colour change and 
_the time of reduction showed the greatest inerease in 
isceptibility. Solutions which were still brown in 
lour (the colour of the intermediate stage) showed 
hangos in susceptibility of only 200-1,000 x 10-5 
iens. units. After standing, the susceptibility always 
decreases. 

|OBy adding the susceptibility of vitamin B, 
(—750 x 10-9 c.g.s. units) to the values given above, 
one obtains the molar susceptibility of the reduced 
form of vitamin B,» The largest value obtained is 
about 6,000 x 10-5 c.g.s. units, which corresponds to 
about 4 Bohr magnetons. (In calculating this value 
we neglect the contribution of the organic part of the 
vitamin B;, molecule, which may be 10 per cent of 
the total susceptibility. This is true as long as free 
radicals are not formed, which is improbable.) The 
valuo of 4 magnetons is at the lower limit for com- 
‘ pounds: containing bivalent cobalt. This, with what 
owe know of the magnetic properties of monovalent 
and trivalent cobalt, indicates that the cobalt atom 
in Schindler’s reduction product is bivalent. 

| We wish to thank Prof. W. 
A Reichstein for their interest in our work, and Prof. 
` Reichstein as well for tho gift of several milligrams 
of vitamin B,, Dr. O. Schindler for his advice in 
the preparation of the products, and the Cibastiftung 
or Basle for financial aid for this investigation. 
F. GRÜN 
R. Haas 
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reparation of Tritium-labelled 
_. Dihydrostreptomycin 


DIOACTIVE streptomycin has been prepared by 
ious. investigators by biosynthetic incorporation 
of carbon-14 in the streptomycin molecule. Their 
aim has been to study actinomycete metabolism. 
~The purpose of the present investigation was to 
;prepare radioactive streptomycin for autoradio- 
«graphical studies of its distribution in the body. 


Streptomycin adds two hydrogen atoms to its. 


molecule by catalytic hydrogenation. The reduction 
occurs at the aldehyde group and the resultant 
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dihydrostreptomycin is more stable than its pre- 


. eursort, 


During hydrogenation, it would be advantageous 
to dissolve streptomycin in a solvent containing no. 
exchangeable hydrogen, otherwise exchange pro- 
cesses would dilute the tritium content of the gas. 
No such solvent is, so far as I know, reported in the 
literature, but it. was found that streptomycin is 
soluble in dimethyl sulphoxide. But in this solvent 
the hydrogenation went on very slowly for five days .- 
and stopped when orly about 65 per cent _strepto- 
mycin was hydrogena:ed. By the addition of a ve 
small volume of water, the reaction was accelerated 
and stopped after three days when about 85 per cent : 
was hydrogenated. us 

A mierohydrogenation apparatus, with & hydro- K 
genation bottle of only 1 ml. capacity, was con-. | 
structed. To avoid isotope effects, heavy water, was- 
used in the solvent and deuterium gas to complete D 
the reaction. 5 

In the hydrogenation bottle, 100 mgm. strepto- - 
mycin was dissolved in 0-05 ml. heavy water and — 
0-30 ml. dimethyl sulphoxide. 4 mgm, platinum oxide 
catalyst was added. Tritium gas (L eurie) was allowed 
to react first; thea gradually during three days ver 
small volumes of deuterium gas were transferred 
the reaction bottle until the hydrogenation stop 

The product was isolated by filtration and fi 
drying. It was ther washed with a rather. 
volume of water tc remove exchangeable tritium fr 
the compound. Only sritium atoms bound to carbon 
are stable. 

Analyses for taitium were carried out by com- 
bustion of the organie compound and conversion of 
the tritiated water to tritium. The. tritium. gas was 
then counted by intreduction into a Geiger-Müller 
tube?. The specific activity was found to be. * 
0-068 me./mgm. The accuracy in the determination ? 
is estimated at - 20 per cent. & 

The investigatien bas been financially supported 
by a grant from the Knut and Alice Wallenberg’ 
Foundation. 

Torsten ANDRÉ 
Department of Pharmacology, l 
Royal Veterinary Cellege, 
Stockholm 51. 
Oet. 24. 
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Inactivation of the Adrenal Ascorbic 
Acid - depleting Activity of Pituitary 
Extracts by Ascorbic Acid 


Ir extracts of anterior pituitary are incubated 
for several hours in Ringer's solution containing 
1-10 mgm./100 ml. ascorbie acid, their activity on 
the chromatophores ef the isolated skin of Rana ; 
esculenta disappears!. Because of the close chemical 


relationship between adrenocorticotrophic hormone =: 


and intermedin, it seemed of interest to investigate 
whether the adrenal ascorbic acid — depleting activity 
of anterior pituitary extracts is also affected by. 
ascorbic acid. 

In the following experiments an adrenocortico- 
trophic hormone preparation of Schering (1 mgm. = 
3 rv.) and ascorbic acid B.P. (Roche) were used; 
for each group of tests, 0-42 mgm. of the former was 
dissolved in (a) 3-1 ml. pure Ringer (solution 4), 
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(b) 3-1 ml. Ringer containing 8:4 mgm. ascorbic acid 
per 100 ml. (solution B). Both solutions were kept for 
18-20 hr. at room temperature. Then, after requisite 
dilution with Ringer, the adrenal ascorbic acid — de- 
pleting activity of solutions A and B was estimated by 
the method of Sayers, Sayers and Woodbury?. Female 
rats which had been hypophysectomized 21-27 hr. be- 
fore the assay were used. In order to exclude errors 
from the injection of ascorbic acid when assaying solu- 
tion B, the equivalent amount of ascorbic acid was 
given to all rats receiving solution A immediately after 
the administration of A. The results of the experi- 
ments show that the activity of solution B on the 
adrenal ascorbic acid concentration was only 1-9 
(0.1 — 4-4, P = 0-95) per cent of the activity of 
solution A. In previous experiments the chromato- 
phore-expanding activity of samples of the same 
batch of Schering adrenocorticotrophie hormone was 
found also to be reduced to 4 per cent by the same 
treatment with ascorbie acid. Ascorbic acid dissolved 
in. Ringer's solution, kept for 18-20 hr. and then 
injected simultaneously with adrenocorticotrophic 
hormone, did not seem to interfere with the action 
of the latter on the concentration of ascorbic acid in 
the rat’s adrenal. 
c That this inactivating effect of ascorbic acid is not 
due to a general action of this vitamin on all poly- 
` _ peptides was established by the observation that 
c in, vasopressin and ‘substance P’ (v. Euler 
~ and Gaddum) do not lose their activity when in- 
cubated with ascorbic acid. 
Details of this work will be published elsewhere. 
Mara. HOLZBAUER 
K. WALTER 
Department of Pharmacology, 
University of Edinburgh. 
Oct. 29. 
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Propagation of an Air-transmitted Shock 
Wave in Muscular Tissue 


. As part of an investigation of the biophysics and 
physiology of blast injury', the experiments to be 
reported here were conducted in order to determine 
the velocity and damping of a high-explosive shock 
wave during propagation through a layer of muscular 
tissue. The velocity of sound in various animal tissues 
and organs has been extensively studied by Frucht?. 
Concerning the velocity of finite pulses, such as shock 
waves, no experimental observations are available, 
and due to the predominance of water in most animal 
tissues the speed of shock-wave transmission in the 
body has been supposed to approach that of sound 
in watert, 
Rectangular pieces of ox thigh muscles (dimensions 
` about 240 mm. x 120 mm. x 60 mm.) were exposed 
to a high-explosive shock wave in a detonation 
chamber^*; The time it takes for the wave to cover 
a known distance was measured by means of two 
barium titanate crystal pressure-transducers inserted 
into the meat. The transducer nearest to the ex- 
plosive charge released the sweep of the recording 
oscillograph and the distal one recorded the arrival 
and shape of the wave at the end of the measuring 
range. 
With the low-peak over-pressure used in these 
experiments (15-30 lb./in.*), the mean velocity of 
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Fig. 1. Recordings of travelling time and pressure curve. Time: 
100 psec. between vertical lines. Pressure: 6 lb./in.* between 
horizontal lines. The horizontal part of the curves before the 
increase in pressure corresponds (except in curve D) to the passage 
of the wave through the measuring layer. (A) Incident shock 
wave in air; measuring range, 220 mm.; time of passage, 


425 psec. (B) Curve obtained in muscle; measuring range, 
mm.; time of ge, 330 psec. (C) Differential curve 
obtained by means o fy coupled transducers, one In 


two opposite 
the piece of muscle (upward desflexion) and the other in air (down- 
ward deflexion), measuring laver with both transducers, 170 mm. s 
arrows 1 and 2 indicate arrival of wave in muscle and air 
respectively. (D) and (E) show steepness of wave-front when the 
wave has covered a muscle layer of 10 mm. and 25 mm. respectively 


the pressure wave in a covered muscular layer of 
170-220 mm. was found to be 650 m./sec., the range 
being 590—710 m./sec. The relatively great variations 
are due partly to the inhomogeneous microstructure 
of the muscular tissue but also to difficulties in 
determining exactly the arrival of the shock wave 
at the distal transducer owing to the gradual rise of 
the pressure curve (seo Fig. 1 B). The mean velocity 
during the first 25-50 mm. of propagation was the 
same as over the whole measuring range, so there was 
no appreciable slowing down of the wave during the 
passage of a muscle layer of up to 220 mm. 

The velocity of the incident air shock wave 
immediately before its impact on the front surface 
of the meat was 510 + 10 m./sec. (Fig. 1.4). 

Due to the inhomogeneity and damping properties 

“of muscular tissue, the steep front of the incident 
shock wave is already after a very short travel within 
the meat converted to a wave with a more slowly 
increasing pressure. In the incident air shock wave, 
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ae time interval between the initial increase of 
ressure is too short to be determined in the record- 
igs (see Fig. 1 A), but it is probably less than 1 psec. 
fter having d a muscle laver of only 10 mm. 
sin Fig. 1 D, the interval is about 40 usec. and already 
1e passage through 25 mm. of muscle may increase 
ae time.to several hundreds of microseconds (in 
ig. 1 E about 420 usec.). During the further propaga- 
ion through thicker muscle layers (see Fig. 1 B) the 
me often becomes shorter and the front of the wave 
eeper again (cf. Fig. 1 Z and B). With increasing 
pressure in the wave, the time of rise tends to 
ecome somewhat shorter. 
Further investigations are in progress, and & 
etailed account will be published elsewhere. 
CARL-JOHAN CLEMEDSON 
ARNE JÓNSSON 
HJALMAR PETTERSSON 
Medical Department, 
tesearch Institute of National Defence, 
Sundbyberg, Sweden. 
Oct. 28. 
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Purine Compounds in Snake Venoms 


Fischer and Dérfel' identified adenosine in the 
renom of Bitis arietans and Dendraspis viridis in 
oncentrations of 12 and 2-6 per cent of the dry 
veight respectively, and concluded it was a natural 
'mponent of the fresh venom. In the venoms 
ixarnined no other nucleoside was found ; nucleotides 
vere absent but traces of a guanine compound were 
1ot excluded. The present communication reports 
he identification and estimation of adenosine 3'-phos- 
hate in addition to adenosine in some species of 
Australian snake venoms. 

The Australian snake venoms were dried in vacuo 
wer calcium sulphate as soon as possible after 
‘ollection. ‘These were pooled, powdered and have 
seen stored satisfactorily for immunization studies 
n stoppered containers over calcium sulphate for 
yeriods of up to twenty years at room temperature. 
Purine compounds were first indicated in a freeze- 
lried preparation of the fraction of the venom of 
Notechis scutatus soluble in 50 per cent methanol, 
»btained by the addition of methanol to an aqueous 
solution of the venom. This fraction in which these 
substances were concentrated, the whole venom, and 
the products obtained by dialysis, were examined 
by paper chromatography using a variety of solvents 


and the photographic technique of Markham and. 


Smith*. Adenosine, adenosine 3’-phosphate and a 
sompound of guanine were identified in three of the 
sight Australian snake venoms examined. Table 1 
shows the relative concentrations found in several 
samples of each of these and two African venoms. 

. For quantitative analyses, these compounds were 
removed from the whole venom by dialysis of aqueous 
solutions of 2-3 mgm. of the venom, in Visking tubing, 
against two changes of distilled water and agitation 
overnight at 6° C. The diffused products were freeze- 
dried, reconstituted in 0-04 N hydrochloric acid and 
examined in the Beckman spectrophotometer (by 
courtesy of Dr. R. K. Morton) From the maximum 
absorption found at 257 mp, corrected for non-specific 
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Table 1. CONCENTRATION OF PURINE COMPOUNDS 
Adenosine | Guanine | Per cent 

Species Adenosine | 3*- phosphate | compound | weight* 
Notechis scutatus trace 14 
Denisonia 
superba 
Avanthophis 
antarctica 





Bitis arietanst 
Dendraspis 
angusticepst 
. 








* Molecular extinction of adenosine and adenosine 3'-phosphate = 
14:6 x 10? and 14*2 x 10* respectively (ref. YA 
t Gift from the South African Institute for Medical Research. 


absorption, the total eoncentrations of the purine 
compounds were calculated in terms of the major 
component as percentage of the dry weight of the 
venom, as shown in the last column of Table 1. The 
differences between the concentrations of adenosine 
found by Fischer and Dórfel! in the venoms of B. 
arietans and D. viridis, and those found here in the 
former venom and the species D. angusticeps, may 
be due in one case te variations between venom 
preparations and in the other to variations among 
species of the same genus. The correction for non- 
specific absorption appLed in the above analyses may 
account for further variation. 

Paper chromatography of freeze-dried preparations 
of the 50 per cent methanol-soluble fraction of N. 
scutatus and the preducts of dialysis of three venoms 
(Fig. 1) confirms the identification of adenosine and 
adenosine 3’-phosphate. The component with Rr 
close to those of adenosine 2'. and adenosine 5’- 
phosphate was not identical with either of these 
substances. The &-nucleotidase of Vipera russellii 
venom! failed to attack it in eluates from the paper. 
Using butanol solvents in combination with water, 
ammonia, or acetie acid, this component exhibited 





6 7 


Fig. 1. Photographs of chromatograms, Solvent: sodium 
dihydrogen phosphate —isoamyl alcohol; ascending. 


(1) Adenosine 5’-phosphate; (2) adenosine 3’-phosphate and 

adenosine 2’-phosphate. (3) 500 ugm, 50 per cent methanol-soluble 

fraction, N. scutatus. (3) — (3) 500 pam, freeze-dried products of 

dialysis, (4) D. superba, o Senet, (6) A. antarctica. (7) 
enosine, 


Note! Rr adenosine 2’-phosphate = Ry adenosine 5/-phosphate 
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the fluorescence characteristic of guanine compounds 
on paper chromatograms®, and showed an absorption 


maximum near 249 my. The Rp value is consistent 


with that of guanosine 2'- or 3'-phosphate?*5*,. The 
zone nearest the solvent front is attributed to a 
protein complex absorbing in the ultra-violet region. 

The question arises as to whether the adenosine 
3’-phosphate and adenosine are natural constituents 
of fresh venoms or are formed after venom secretion 
by enzymic action on some precursor. If nucleic 
acids were their source other bases should have been 
detected. Of the known coenzymes, only coenzyme A 
could give rise directly to both adenosine 5’- and 
adenosine 3'-phosphates. However, as the rates of 
attack by both the 5'-nucleotidase of snake venoms* 
and unspecific phosphatases? are considerably faster 
for the 5’- than the 3'-configuration, one would expect 
to find adenosine 3'-phosphate in venoms more fre- 
quently. In the absence of other evidence it would 
appear that adenosine, adenosine 3'-phosphate and 
possibly guanosine 2’-(or 3’-)phosphate are natural 
constituents of snake venoms (see also Fischer and 
Dórfel!). The direct secretion into milk of enzymes, 
nucleotides and other metabolic intermediates from 
the mammary gland is well established’, while di- 


* nucleotides of 2'-5'- and 3'-5'-eonfiguration are now 


a. 
-— 


recognized to occur in some tissues". It is therefore 
suggested that the purine compounds of snake venoms 
arise directly from the venom glands, which may well 
yield nucleotides additional to those already identified 
in the glandular secretions. 

I thank the director, Dr. F. G. Morgan, and Dr. 
J. J. Graydon, of these Laboratories, who made the 
venoms available, Misses J. Pearson and F. Bates 
for technical assistance and Mr. K. Rowan for helpful 
advice. Dr. R. K. Morton made valuable suggestions 
and collaborated in the preparation of this com- 
munication. 

! Hazet M. Dorry 
Commonwealth Serum Laboratories, 
Parkville, Victoria, Australia. 
Oct. 18. 
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Histochemical Techniques for Electron 
Microscopy : Alkaline Phosphatase 


APPLICATION of histochemical methods to electron 
microscopy is a logical development of biochemical 
and biophysical techniques. ‘The comparatively 
limited resolution of the light microscope fails to 
reveal the relationship of normal cellular ultra- 
structure to the sites of histochemical reactions. 
Therefore, it seemed desirable to utilize recent 
developments in electron microscopy of biological 
material! in the hope of learning more about the 
structures demonstrated with these techniques. 

An electron microscope study at high resolution 
(better than 30 A.) of the intestinal epithelium of 
the mouse has demonstrated that the brush border 
is composed of minute parallel cylindrical projections 


NARU RE 


* of the cytoplasm about 1 micron long and 0-1 micrc 
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wide. These projections are bounded by the ce 
membrane, which appears as two dense lines eac 
40 A. thick separated by a non-dense area of 25 / 
The cell membrane is an unbroken unit coverir 
each projection and continues to adjacent projectior 
without any discontinuities, either at the apices « 
the base of the projections (unpublished observatior 
by H. Z.). : 

High concentrations of the enzyme alkalir 
phosphatase have been demonstrated in the epitheliu: 
of the intestinal mucosa by the method of Gomor 
and Takamatsu, where the reaction is demonstrab 
principally in the brush border zone*, and also Í 
the Golgi region*, 

The histochemical demonstration of alkaline pho. 
phatase is based on the principle that if enzyme 
containing tissue is incubated with glycerophosphat 
at approximately pH 9 in the presence of caleius 
ions, the phosphate ions liberated will be precipitate 
at the site of formation as insoluble calcium pho. 
phate. These sites may then be demonstrated by tl 
method of von Kóssa ; in this method the precipitate 
calcium phosphate is transformed into silver phos 





Sw iee ed 


(1) Electron micrograph of mouse intestinal epithelium fixed 2 hr. 
in 1 per cent isotonic osmium tetroxide solution. Longitudinal 
section of brush border. x 24.000. 

(2) Electron micrograph of mouse intestinal epithelium fixed 
2 hr. in 1 per cent isotonic osmium tetroxide solution. Cross- 
section of brush border. x 85.000. 

(3) Eleetron micrograph of mouse intestinal epithelium flxed 
8 min. in 1 per cent isotonic osmium tetroxide solution, incubated 
120 min. in Gomori’s alkaline phosphatase substrate. Longitudinal 
section of brush border; positive reaction indicated by dense 
granular precipitate. x 28.000. 

(4) Electron micrograph of mouse Intestinal epithelium fixed 
8 min. in 1 per cent isotonic osmium tetroxide solution, incubated 
30 min. in Gomori’s alkaline phosphatase substrate. Cross- 
section of brush border; positive reaction indicated by dense 
granular precipitate. x 885.000. 

(5) Light micrograph of mouse intestinal epithelium fixed 2 hr. 
in 1 per cent isotonic osmium tetroxide solution. x 1,000. 
(6) Light micrograph of mouse intestinal epithelium fixed 10 min. 
in 1 per cent isotonic osmium tetroxide solution, incubated in 
Gomori’s alkaline phosphatase substrate for 30 min. Positive 

reaction in brush border. x 1,000 
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iate, which | is readily visible in electron micrographs E: lentical—for example, M, hydrolyses both maltose 


a dense granular precipitate. 

For these experiments, in order to avoid the 
hibition of the enzyme by the osmium tetroxide 
ative routinely used for electron microscopical 
eparations, tissues were fixed briefly (8 min. or 
is) in 1 per cent buffered isotonie osmium tetroxide, 
ashed in Tyrode’s solution and incubated in Gomori's 
kaline phosphatase mixture for 30 and 120 min. at 
"OS The precipitate of calcium phosphate was 
monstrated by immersion in 0-5 per cent silver 
trate. for ten minutes, after which the tissue was 
ashed. several times in distilled water. This was 
ene alcohol dehydration and em- 





Electron Asiirophs of thin seetions from the 
stochemieal preparations showed a dense granular 
‘ecipitate of silver phosphate distributed uniformly 
intereylindrical spaces of the projections of the 


‘ash border. In sections through the cylindrical 
‘ojections 8 parallel or tangential to the cell surface 
ie granular precipitate was arranged like a honey- 
mb, the cylindrical projections appearing non- 
nse and the interspaces dense. Preliminary work 
ot elucidate the relation of the reaction to the 
urface membrane. 

e anide-inhibited controls showed a normal struc- 
ire without the granular precipitate, eliminating the 
yssibilities of a false positive reaction. With the 
irt periods of ineubation employed, the possibility 
"diffusion artefacts was minimized*. 

Further investigations with such techniques should 
‘ove useful in determining a more precise locus of 
stochemical reactions than has been possible with 
tht microscopy and may yield information about 
ie true loci of enzymes. 

We thank Dr. F. S. Sjóstrand for the privilege 
‘working in his laboratory. 
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? loiatary Action of Melibiase and 
zymase on Raffinose Fermentation 


oasis of experimental investigations on the 
iheritance of hydrolytie and fermentative ability in 
easts, we have been led to the conclusion that an 
xact: knowledge of the genotype of the organisra 
mployed is not only desirable but also necessary if 
he processes of hydrolysis and fermentation are to 
e studied in detail: Since the existence of six different 
ones (M ,, Ma, Mo, M,, M, and Me) responsible for 
he hydrolysis and subsequent fermentation of maltose 
as been demonstrated in yeasts (Winge and Roberts!, 
Hilland?*, and Winge and Roberts (unpublished 


rork) » and since those genes are not biochemically 








and suerose and M. hydrolyses maltose alone—it is 


“necessary, through appropriate hybridizations and 
-segregations, to isolate each gene individually in a- 


single cultural type in order to investigate the activity 
of the enzyme synthesized by that particular gene. 
Otherwise, the presence of additional hydrolytic genes 
in the culture under investigation may well lead 
to a confused interpretation of the experimental 
results. 

At present we have :solated, each in a different 
cultural type, the following genes responsible for the 
synthesis of hydrelytic enzymes: six maltose- 
hydrolysing genes, MM, (M, was, however, .- 
isolated by Gilliland), three raffinose- and sucrose. 
hydrolysing genes, RK,-R;, and one  melibiose 
hydrolysing gene, Me. In addition, we have isolated. 
two galactose-fermenting genes, G and gs, which 
bring about rapid and slow fermentation, respectively. — 

According to the well-known observation of | 
Kluyver, those yeasis which are capable of ferment- |. ' 
ing at all will always ferment the monosaccharides — - 
glucose, fructose and mannose, but not all fermenting | 
yeasts are able to ferment the monosaccharide > 
galactose. 

Barring the occurrences of mutation or of nuclear. 
irregularities during spore formation (Winge and 
Roberts?) a yeast hybrid produced by artificially 
crossing two cultures ciffering by one fermenting 
gene will segregate eut swo fermenting to two non- 
fermenting single-spere eultures in each of its four- 
spored asci. 

During an investigaton of the Regene, which 
hydrolyses raffinose in such a way that the fructose 
portion of the molecule is liberated and afterwards 
fermented, while the melibiose portion remains 
intact, we produced a series of H,r,hybrids. All 
the tetrads of these hybrids were expected to segre- 
gate out as 2R,:2r,, that is, two single-spore 
cultures capable of fermenting raffinose and two 
non-fermenting single-spore cultures. The segrega- 
tions obtained, however, were most surprising in that 
we found, of a total of 1:9 tetrads from five different 
R,r,-hybrids, the followmg : 


4 R:O0r 
4 













8ER:1r 
68 


This was not a ono-gene segregation, nor was it a 
typical two-gene segvegation, in which the frequency 
of the segregations 4:0, 3:1, and 2:2 should. 
theoretically occur im the ratio 1:4: 1. A two-gene 
segregation, however, could not be expected to occur 
since the hybrids contained R, alone. 

A series of planned genetic experiments finally led 
to an explanation of these segregations. We were 
aware that all five hybrids were also heterozygous 
with respect to both the melibiase and galactozymase 
genes, so that their genotype could be written as 
R, Me Gir, me gs. Our working hypothesis, which 
proved to be correct, assumed that the complementary 
action of Me -+ G results in the fermentation of one- 
third of the raffinose molecule, the galactose portion 
being fermented away by galactozymase and the 
sucrose portion remaining intact. If, however, 
R, is also present. then the raffinose molecule 
is completely fermented due to the hydrolysis of 
sucrose into fructose and glycose by B-A- fructosidase. 

Our segregation results showed ihat the melibiase 
gene and the galactozymase gene were weakly linked. 
Assuming the existence ef complementary genes and 
of approximately 46 per cent crossing over, then 
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"the. theoretically expected raffinose segregati 
(1:19: 16) of the 119 asci are as follows : 
“AROF Phim Mu ; 

: 2:8 2-8. 2-9 * 
- which, as can be seen, are in satisfactory agreement 
with the segregations actually obtained. 

The final proof of the correctness of this hypo- 
- thesis of complementary action would naturallyscon- 
sist in the genetic analysis of a:hybrid which had been 
produced by crossing an Me g: genotype with an me G 
genotype, either of which contained any other 
hydrolytic or fermentative genes (except, of course, 
the zymase complex for glucose fermentation). These 
two parent types would each be unable to ferment 
raffinose, but the hybrid, Me gs/me G should, accord- 
ing to the hypothesis, be able to hydrolyse raffinose 
, and ferment the liberated galactose, resulting in a 
one-third raffinose fermentation. 

Eight hybrids of this genotype (Me g;[me G) were 


ees produced. Each of them was eapable of fermenting 


raffinose after four to seven days. 

|^. Even more interesting were the segregation ratios 
obtained from the offspring of one of these hybrids. 

‘Theoretically, the spore tetrads from an Me gme G 

hybrid should yield the following results : 


Relative Raffinose 
frequency Type of tetrad fermentation . 
1 SM CUM ir 2+:2- 
io 2 Me gs: 2 me G Of :4— 
$ 1 Me G:1 Me gs 1 me Gil me ge 14:3— 


< Six asci from one Me g galime G hybrid were analysed ; 

f these, five gave a 1:3 raffinose segregation and 
one gave a 2:2 raffinose segregation. All the seven 
raffinose-fermenting single-s -spore cultures fermented 


^. both melibiose and galactose (the latter rapidly), 


while none of the remaining seventeen single-spore 


D cultüres was able to ferment both sugars. 


. On the basis of these results, we propose the 
: following scheme for the gene action responsible for 
“the hydrolysis and fermentation of the raffinose 


.— molecule (Fig. 1). 


Me 
melibiase 
| 


G 
galactozymase 


Sucrose 
A eee 





Sa 


e À— 


1 
Fructose smrGlucose Galactose 


i eene SNR ANNE. 
Melibiose 


Um RyRy, or R, B-h-fructosidase 


Fig. 1. Gene action involved in the hydrolysis and fermentation of 
the raffinose molecule 


sss. It can be seen that raffinose may be hydrolysed 
through the activity of R,, Ra or R, into melibiose 
;' and fructose, the latter being fermented by the 
Us zymase complex present in all fermenting yeast cells. 
5; On the ether hand, raffinose may also be hydrolysed 
through the activity of the Me-gene into sucrose and 





'galaetose, the latter being fermented by galacto- 


r 'UZzymase, 
oo us by demonstrating that the Me-gene in the absence 


Mr. Manuel Losada, of Madrid, has assisted 


of the G-gene is capable of hydrolysing raffinose, in 
c that after | growth of an Me r yeast type in a raffinose 
. medium the substrate reduces Fehling's solution, 
thus showing the presence of galactose. As a control, 
_ an me r yeast type was grown in the same medium ; 
_ here Fehling's solution was not reduced. 














Fehrüaty 25, o5. VoL. M7 E 


Jt is for this reason "hat we pak of couple 
mentary gene action with respect to raffinos 
fermentation rather than raffinose hydrolysis. Th: 
latter process is carried out by the Me-gene alone. 
but in order to ferment the raffinose molecule b; 
complementary gene action, G must be press 
together with Me. 

Finally, it should be mentioned that the gene gi 
which requires long-term adaptation in order t« 
bring about the fermentation of galactose (Wing: 
and Roberts‘), is also responsible for the slow fer 
mentation of raffinose in co-operation with Me. 
has also been established that the fermentation 
raffinose through the action of the R-genes (to th 
left in Fig. 1) takes place more rapidly than th: 
fermentation of raffinose through complementars 
action, presumably because fructose may be for 
mented more rapidly than galactose. 

A detailed account of these investigations: will 
appear in the Comptes Rendus des Travaux da 
Laboratoire Carlsberg. 
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Chromosome Number in Rabbit Blastocysts 


Durma recent years a series of papers have 
appeared discussing the constancy or inconstancy ip 
the chromosome number in mammalian tissues. Is 
is now generally agreed that some tissues show e 
certain degree of inconstancy in the chromosome 
number either by having aneuploid cells! or. by 
developing more constant euploid (or polyploid’ 
cells*, I have shown? that by careful attention tc 
technique, including pre-treatment in hypotonic 
saline solution and using a gentle squash, about 
95 per cent of the cells in rabbit blastocysts (five 
days old) will appear normal with 2n = 44, whereas 
2-3 per cent have hypo- or hyper-ploid numbers. Thé 
reason for low numbers seems in many cases to have 
been mechanical disturbances introduced by thé 
squash technique. 

In a review of the chromosome number in mam: 
malian somatic cells, Beatty’ raises the question, 
how early in life the inconstancy originates. Beatty (ir 
collaboration with M. Fischberg) found from haploid 
to tetraploid cells and few hexaploid cells in mouse 
blastocysts as early as 34 days after fertilization. We 
have examined rabbit blastocysts of five days off 
age and found the results already mentioned. How- 
ever, it is of interest to try to find whether the hetero. 
ploid cells appear only in certain tissues or if they! 
can arise anywhere in the young embryos. By the 
way, attention is directed to the fact that in most 
cases the inconstancy in chromosome numbers has 
been found in dying tissues and in transitory em- 
bryonie membranes (cf. refs. 4, 5). In the following, 
results are presented of an attempt to count the 
chromosomes in two different parts of the rabbit. 
blastocyst, described simply as the trophoblast and. 


~ the connate disk. ne 
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- Due io the small size of the five-day blastocyst, 
specimens six days old were used in this ease. The - 


blastocysts were washed out from the uterine horns’ 


and immediately placed in an incubator at 37° C. in. 
a 0-45 per. cent saline solution, according to the. 


routine method now used in our laboratoryf. After 
pre-treatment, the specimens were fixed in alcohol — 
acetic acid for 1 hr. and stained according to the 
Feulgen method for at least 20 min. After staining, 
a single blastocyst was placed in glycerine in a hollow- 
ground slide (hanging drop slide), and by use of a 
micromanipulator the embryonic disk was separated 
rom the trophoblast layer. The two parts were then 
n separate slides, applying only very 
ure, The trophoblasts were more difficult 
le than the embryonic disks. 
enty-six blastocysts were used, and 104 meta- 
phase plates could be counted from embryonic 
disks, of which 101 plates had 25 = 44, one had 
41 chromosomes while two plates had clearly 66 
mosomes. From the trophoblast cells, 46 plates 
were counted. One cell had only 33 chromosomes, 
cells had 41 chromosomes each and 41 cells had 
44 chromosomes. Although a y?-analysis shows 
difference (P < 0-05) in the distribution of 
number of cells with deviation in chromosome 
I rs between trophoblast and embryonic disk 
cells, this is not regarded as of significant importance, 
and it is concluded that aneuploid or polyploid cells 
appear with the same frequency in the two parts of 
thé blastocyst examined. up to the age of six days. 
it should be mentioned that the total number of 
abnormal cells—although few—is of the same mag- 
nitude, namely, 5 per cent,.as found in the earlier 
work?. 


I am indebted to Mr. Per-Jonas Åström for his 


valuable help throughout this work. 
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Selection for Heterozygotes during 
|a e Inbreeding 

Rye is normally an outbreeding species. When the 
plants are forced to inbreed by self-pollination, the 
progeny, being more homozygous, are, as is usual 
in such species, less vigorous and less fertile than the 
heterozygotes which eomprise a normal population. 
Since heterozygotes are superior in this way to the 
homozygotes, it ‘could be expected that, during the 
course of inbreeding, natural selection would favour 
to some extent the more heterozygous genotypes. 
‘To test this assumption, we have made use of chromo- 
E ructural changes where genotypes heterozygous 

id homozygous for the chromosome segments 
C ] are. easily distinguished. 
| In 1950 an F; plant from a cross between two 
jnbred lines was found to be heterozygous for two 
parate and distinguishable interchanges, A and B. 
lant was self-pollinated. From the F, 
‘three of the plants which were hetero- 




















: RESPECT OF Two INTERCHANGES, A AND B 


l | Hom. A | Hom. A | Het. A 
a Family Hom.B | Het. B | Hom. B | Het. B 
5 | 9 ii 7 

1 1 1 2 4 
2 5 5 8 4 
3 5 3 6 5 
1 3 | 4 9 3 
2 8 6 0 0 
3 0. 1 1 7 
1 2 5 4 2 
2 2 1 E] 5 
» 2 0 I 5 
Total 33 35 61 


both the interchanges were selfed and the. 
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Table.1. DISTRIBUTIONS OF HOMOZYGOTES AND HETEROZYGOTES IW 
DERIVED FROM SEL¥YING A DOUBLE HETEROZYGOTE 














































inbreeding was continued in subsequent generations * 
by selfing a double heterozygote in each of the three 
families. As a result of inbreeding depression, the 
proportion of the seeds sown which reached maturity 
was generally low from F, onward and in no family - 
was it higher than 77 per cent. Samples of the. 

mature plants were scared at meiosis. In the absence- 





of selection, the progeny from selfing & plant E. 
heterozygous for two separate interchanges would be | = 


expected to consist of four equal classes in respect of... 
structural homozygosity and heterozygosity, namely, 
Hom. A Hom. B, Hom. A Het. B, Het. A Hom. B; 
Het. A Het. B. Selection for or against one or both 
heterozygotes will apset this ratio. The distributions 
observed in the four inbred generations are-giver 
in Table 1. z 2 
Contingency y? analyses of these results show (1) 
no signifieant heterogeneity between generations or 
families, and (2) the interchanges to be distributed — 
independently of cne another. The results from all 
generations may therefore be pooled and the inter. 
changes analysed separately. The distributions m - 
respect of A and B in the total progeny are: 


tom. Het. Total 
Interchange 4 08 123 191 
Interchange E 94 97.. i91 


The distributions of A and B are significantly 
different (y?n] = 7.246. P = 0.01-0-001). The pro- 
portion of homozygous to heterozygous B's is not- 
significantly different from the 1:1 ratio expected 
when neither class is at a selective advantage. In 
the case of A, however, there is a significant excess of 
heterozygotes. We conclude from this that the . 
genotypes heterozygous for interchange A enjoy a 
selective advantage over the homozygotes. It is to” 
be noted that the selection operates in favour not 
of heterozygotes in general but of a particular 
heterozygous combination, which indicates that 
heterozygosity in itself is not necessarily advant- 
ageous. These conciusicns agree with Darlington and 
La Cour's findings! in Campanula, a species in which 
interchanges are commonly found in wild populations. . 
A selective advantago of structural (inversion) 
heterozygotes is, of course, well known from the work 
of Dobzhansky? and his collaborators, and others*, in 
Drosophila. White? also has concluded that certain 





chromosome structural heterozygotes are at an 


advantage in populations of grasshoppers. 

An excess of heterozygotes could possibly be inter- 
preted in terms of & major gene showing some degree 
of lethality in a homozygous state. A phenotype 
with yellowish leaves in the seedling stage which 
appeared during the ccurse of this experiment was 
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| probably determined by a recessive gene of major 
` effect. All those examined were found to be hom 


zygous for interchange A, from which we conclude | 
that the gene is located on one of the chromosomes . 


involved. in this interchange. It is clear, however, 
that this major gene difference does not account for 
the excess of heterozygous A’s, because the homo- 
zygous A plants which are ‘yellow’ survive as well as 
those which are green. The ratio of the two types 
was in fact 16 ‘yellow’ to 11 green. Although we 
cannot entirely rule out the possibility of some major 
gene affecting the results, an alternative, and more 
likely, explanation is that the advantage of the A 
interchange heterozygotes is due to a superior balance 
of polygenes in heterozygous combinations. We can 
-therefore make use of these interchanges for genetic 
investigations of rye populations in much the same 
"sway as inversions have been used by Dobzhansky 
©. in Drosophila. 
2 ur J. B. THOMPSON 
: H. Rees 

. Agricultural Research Council 
': Unit of Biometrical Genetics, 

Department of Genetics, 

: University, 
Edgbaston, Birmingham 15. 
Nov. 4. 
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+ Smith, M., et aL, Proc. Roy. Soc., B, 144, 159 (1955). A 
+White, M. J. D., “Animal Cytology and Evolution" (Camb. Univ 
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Chromosomal Polymorphism in a Bark 
Weevil 
Tee North American bark weevil, 
approximatus Hopk., has three different chromosome 
numbers, namely, 30, 31 and 32, due to what White! 
has.called ‘centric fusion’ of non-homologous auto- 
somes. The ‘fusion’ homozygote consequently has 
(two large V-shaped chromosomes instead of four 
*amaller rod-shaped chromosomes, and the ‘fusion’ 
-heterozygote has one V and two rods that form a 
trivalent in primary spermatocytes (Fig. 1). 
> Although chromosomal polymorphism of this type 


^ is well known in the Orthoptera*, mainly no doubt 


‘because the órder has received considerable attention 
< from: insect cytologists, this constitutes the first 
recorded example of the phenomenon among the five 
hundred or so beetles that have been examined to 
date. It is nevertheless quite certain that almost 
10 per cent of the species have evolved neo-XY sex 
chromosomes through ‘centric fusion' of the X. 
;ehromosome with an autosome, their mode of origin 


;being revealed in the heterogametie male by the 


“morphology and differential staining of the sex- 
» determining complex. However, that the process, 
as confined to autosomes, must have contributed in 
large measure to the multiplicity of chromosome 
*^pumbers/found in the Coleoptera? is attested by the 
“number of cognate species and neighbouring genera 
in which the one with the lower chromosome number 
has a relatively large pair of autosomes. Neverthe- 
less, until this direct demonstration, their true mode 
of origin has been a matter of inference. 

So far, a total of sixty-seven adults, mostly males, 
have been examined from widely scattered areas in 
Ontario. At least two of the three types occur in 

“each area, but none has been studied intensively 
enough to test for deviation from the Hardy- 
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Fig. 1. Primary spermatocytes in Pissodes approzimatus. (a) firat 
metaphase: 1311 + iur + XY ; (6) first anaphase. ( « about 2,300) ; 


Weinberg equilibrium. However, since the species 
apparently breeds at random in well-defined popula- 
tions, an investigation of their genetical dynamics 
may be expected to reveal much of the mode of 
operation of natural selection under different environ: 
mental conditions and elucidate the problem of the. 
genetieal evolution of populations and geographical 
races of insects. gum 
STANLEY G, SMITH = 
Forest Insect Laboratory, 

Sault Ste. Marie, 

Ontario. Nov. 1. j 
1 White, M. J. D., “Animal Cytology and Evolution" (Camb. Univ. 

Press, 1954). 

* White, M. J. D., “Advances in Genetics", 4, 267 (1951). 
* Smith, S. G., Heredity, 7, 31 (1953). 


Nucleus and Spindle of Bacillus 
megatherium in Fission and Sporulation 


Tue cells of Bacillus megatherium have been stained 
by DeLamater!, Fitz-James?, Robinow? and others 
with various dyes to show ihe chromatin-threads 
after pretreatment with perchloric acid, chloric acid 
or other reagents. Chromosomes have been observed 
occasionally in mitosis as well as a structure which I 
identify with the spindle described by Lindegren et al.‘ 
in the yeast cell. The large ellipsoidal nucleus con- 
taining the chromosomes in the centre of the bacterial 
cell can be observed in the living cell. This structure 
is identical with that which DeLamater! observed in 
stained material of Bacillus megatherium and which 
Whitefield and Murray’ observed in stained cells of 
Shigella dysentriae. The chromosomes appear when 
dried (unheated) bacterial smears are stained with 
l per cent aqueous gentian violet. They are not; 
clear when stained directly with Giemsa solution 
but stain clearly with Giemsa after pretreatment 
with 10 per cent perchlorie acid for 20 min. (Fig. 1,a). 
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ig.1. Schematic representation of Bacillus megatherium. (a) Rest- 
, (d) anaphase, (e, f) telo- 
ormation, (k-n) various figures of metaphase 


F 
ing nucleus, (b) prophase, (e) meta; 
» (g-3) spore 


. The chromosomes are Feulgen-positive (1) after 
fixation with 75 per cent alcohol, or (2) Carnoy's 
fluid, or (3) after pretreatment with 10 per cent 
perchloric acid for 20 min., or (4) without fixation. 

A large body on one side of the nucleus stains 
directly (1) with iron aceto-carmine solution, (2) with 
l per cent aqueous gentian violet, (3) with Giemsa, 
or (4) with 0-1 per cent aqueous vital red—but it is 
Feulgen-negative. It seems to appear when the cell 
enters prophase. After pretreatment with 10 per 
cent perchloric acid it is stained by either gentian 
violet or Giemsa. It corresponds to the spindle of 
the yeast cell*, although its staining reaction is some- 
what different. It is inferred to be the spindle from 
consideration of its behaviour in mitosis. It corre- 
sponds to what Robinow and Murray* named *''the 
deeply stained cytoplasm" in Bacillus cereus. I 
identify this structure as the spindle-body. 

Small granules often appear in the cell after stain- 
ing with 1 per cent aqueous Janus green which are 
thought to be chondriosomes. 

When the mitosis begins a single spindle-body 
‘appears at one end of the cell (Fig. 1,5), and as 
mitosis proceeds (Fig. l,c-e,k,m) two spindle-bodies 
vigil one on each side of the nucleus. Between 
‘one or two blocks of-unresolvable chromatin (Fig. 
l,c,l,m,n). At telophase a separation-wall is formed ; 
each daughter cell contains one nucleus and one 
spindle-body (Fig. 1,¢,f). 

. Preceding spore formation the cell divides trans- 

versely into a chain of smaller cells. The proto- 

plasm of each small cell becornes ellipsoidal with the 

nucleus in the centro (Fig. l,g,h). The large body 

in the eytoplasm beside the nucleus (Fig. 1,g,h) was 

called the *peripheral body' by Fitz-James* and the 
m^ 
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‘two spindle-bodies the chromosomes change into - 
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ell body: "(in the Bacillus cereus) by Fitz-James, 
~ Robin 


ow and Bergold'. Each ripe spore contains a 
large 'side-body' and a nucleus in the centre of the 
cytoplast (Fig. 13,3). The ‘side-body’ corresponds to 
the ‘eccentric nucleus’ observed by Robinow?. 3 

The nuclear vacuole with its enclosed chromatin 
was called the ‘basophilic ring’ by Fitz-James? and 
the ‘basophilic central core’ by Fitz-James, Robinow 
and Bergold’. á 

Only the spore coas of the spore stains with 1 per 
cent aqueous gentian violet or Giemsa, but after pro- 
treatment with 10 per cent perchloric acid, both the 
nucleus and the ‘side-body’ are stained. Usually 
after pretreatment with 10 per cent perchloric acid 
only the chromesomes are Feulgen-positive, but 
occasionally the ‘side-body’ is Feulgen-positive be- 
cause deoxyribonucleic acid of the nucleus has been 
retracted on to the ‘side-body’ (spindle). : 

In spores fixed with 45 per cent acetic acid 
Carnoy's fluid and then stained with 1 per cent 
&queous gentian viclet (after pretreatment with 
10 per cent perchloric acid for 20 min.) the ‘side- 
body’ and the chromosomes stain deeply, indicating 
that the ‘side-body’ and the nucleus are independent 
structures and that the 'side-body' is identical with 
the spindle-body. 

I wish to express my cordial thanks for providing 
facilities for the present study and for criticism of 
the manuscript to Pref. Carl C. Lindegren, chairman 
of the Department of Microbiology, Southern Illinois 
University. 


Biological Research Laboratory, 
Southern Illinois University, 


Carbondale, Illinois. = 


Oct. 21. 
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Acrosome Formation in Bandicoot 
Spermiogenesis $ 


THERE has been some disagreement about the 
presence of an acrosome in marsupial spermatozoa. 
Students of spermiogenesis! are generally agreed that 
none is present, whereas Retzius? found a diminutive 
body at the proximal 2nd of the mature sperm head 
in some species, although not in Didelphys*. As 
Bowen* remarked, such apparent exceptions to the 
universal presence of an acrosome in animal sperm 
are important. A stady of spermiogenesis in the 
bandicoot (Parameles nasuta), previously reported to 
lack an acrosome by Benda’, has shown that an 
acrosome is indeed present, although its method of 
formation presents some unique features. For study 
of the process, specific staining’ by the periodic 
acid — Schiff procedure* was essential. The staining 
was preceded by digestion with saliva and followed 
by staining with toluidine blue. With classical 
methods it was impossible to be certain of the 
presence of an acrcsome at any stage. 
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_ Figs. 1-6. Camera lucida drawings of the acrosome of the 
bandicoot at various stages of development, The granular 
component is solid black, the archoplasmic vacuole is unshaded, 

le the nucleus, except for the nuclear aperture in Fig. 6, is 

- stippled. Figs. 4a and 4b are lateral and polar views, respectively, 
of cells at the same stage of development. The upper margin in 
all figures, except 1, is directed towards the Sertoli cell. The 
scale beneath the figures represents 10 (Figs. 1-5) or 6-8 (Fig. 6) 


. As in other animals*s?, a vacuole is formed in the 
archoplasm relatively early in spermatic development 
and within this vacuole a small granule is laid down. 
Almost immediately, this granule becomes applied 
to, and flattened against, the nuclear membrane 
(Fig. 1). No further growth of the flattened granule, 
later to become the granular component of the 
acrosome, occurs. An outgrowth from the nucleus 


ND and finally appears to close, the vacuole 


. 2). 

Owing to the peculiar process of nuclear con- 

z tion, the granular component is carried to a 
int at one side of the now flattening nucleus 
(Fig. 3). This point marks the future proximal end of 
the sperm head. During the nuclear condensation 
- the vacuole again becomes evident; with further 
eondensation and flattening of the nucleus, it be- 
comes considerably lengthened and increased in 
volume. At the same time the granular component 
becomes dislocated from its previous position and 
is now found at a variable position on the dorsal 
surface of the much flattened and now partially 


^ folded nucleus (Fig. 4 a,b). 


After rotation of the nucleus through 90°, a process 
which brings its long axis radial with respect to the 
seminiferous tubule and in line with the axial fila- 
ment, the vacuole becomes reduced in volume and 
moves towards the proximal end of the nucleus. 
During this shrinkage of the vacuole the granular 
component is carried along the dorsal surface and 
towards the proximal end of the nucleus, by now 


- almost transformed into the mature sperm head 


(Fig. 5). The granular component finally comes to 
rest at the tip of the rostrum of the mature sperm 
head (Fig. 6). Here it forms a conical cap of diameter 
1-4u, height 0-62 and thickness 0-34. The shrink- 
ing vacuole becomes attached to the base of the 
conical rostrum of the sperm head, finally forming 
what corresponds to a dorsal head cap, although not 
normally visible as such. "Thus both the granular 
and vesicular derivatives of the archoplasm con- 
tribute to the formation of the acrosome in the 
mature sperm. 

Acrosome formation in the bandicoot is unusual 
in a number of respects: (1) the absence of growth 
of the granular component, which is normally merely 
a proacrosome ; (2) the earlier hypertrophy, very 
late condensation, and changing insertion of the 
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,, archoplasmie vacuole; (3) the dislocation of the 
granular component of the acrosome from its original 

position. The latter is quite different from the com- 

plex migrations undergone by the proacrosome in 

some Hemiptera*. 

This work, to be published im full elsewhere, was 
supported by grants from the University of Sydney 
Cancer Research Fund. 

K. W. CLELAND 


Department of Histology and Embryology, 
University of Sydney. 
Oct. 23. 1 
K., Arch. 
med. naturwiss. 
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Components of the Total Magnesium 
Content within the Leaves of White 
Clover and Perennial Ryegrass 


Lrrrix information exists concerning the quant- 
itative relationships between the forms in which 
magnesium exists within leaves. Chlorophyll con- 
centrations in leaves have frequently been measured}, 
but rarely has this been done simultaneously with | 
estimations of the total magnesium content. 

Fully green leaves of perennial ryegrass (Lolium 
perenne) and S100 white clover (Trifolium repens) 
were gathered from plants growing in the field on 
Sept. 20, the petioles of the clover leaves were re- 
moved, and approximately 2 gm. of fresh material 
was extracted in 80 per cent acetone. The residual 
colourless material was designated ‘fibre’; the rye- 
grass residue looked like cotton wool, that from the 
clover was more powdery and less fibrous. 

The chlorophyll concentration in the solution was 
determined on a Unicam S.P.500 spectrophotometer 
by the method of MacKinney*, whose values for the 
molecular extinction coefficient of chlorophyll a and 
chlorophyll b, in acetone at 6630 A. and 6450 A., were 
confirmed by Holt and Jacobs*. In this determina- 
tion the assumption was made that ho compounds 
in the solution other than chlorophyll a and chloro- 
phyll b were absorbing light at 6630 A. and 6450 A. 
The total magnesium concentrations in the fibrous 
fraction and in the original material were determ- 
ined, after ashing at 550° C., by the method of 
Mason‘. 

The ‘chlorophyll magnesium’ was calculated from 
a knowledge of the formule of chlorophyll a and 
chlorophyll b, and the values obtained for the ratio 
chlorophyll a/chlorophyll b. The magnesium which 
could neither be attributed to the chlorophyll mole- 
cule nor existed within the fibre fraction was 
designated ‘residual magnesium’ and was probably 
mostly soluble in water. 

In Table 1 results are given comparing the com- 
position of the leaves of ryegrass and clover. In 
Table 2 are values of the proportions of the various 
forms of magnesium (as percentages of the total 
magnesium content) within these same two types of 
leaf. All values are the mean of three replicates. 
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onc Table 1. COMPOSITION oF LEAVES OF CLOVER AND RYEGRASS 
% D 
LA % Chlorophyll % Fibre % Mginleaf | % Mg tn fibre Chlor. b 
(fresh wt. {fresh wt. (dry wb. (dry wt. (dry wt (dry wt. Chlor a 
basis) basis) (basis) basis) basis) basis) 
White clover “19 440 06 | 0 219-0 001 | 1-13-40 02 | 65-5241 08 | 0 23654-0 000+ | 0-1478:.0 0019 | 1: 2-88-40 052 
Perennial ryegrass 16 9:0 22 | 0 1990 002 | 1-18-40 02 | 70-68+40-26 | 0 18030-0035 | 0-0960:-0-0056 | 1:3 0740 039 
Table 2. DISTRIBUTION OF LEAF MAGNESIUM AS PERCENTAGE OF Tt is remarkable that the Trichobilharzia of the nasal 
TOTAN MARET Eo cavities are exclusively found in these organs, and 
z xm never in the liver or in the intestinal veins. 
In fibre | In chlorophyui | mean y The histopathologicel lesions consist in & thickening 
subtraction) of the nasalelining together with an accumulation— 
White clover 62 474-0 64 | 12-8640 03 | 24 6741 00 often considerable—of lymphocytes and the presence 
Perennial ryegrass| 63 2942 71 | 177540 61 | 28-96+2-94 of numerous and voluminous giant cells. Sometimes 


These results indicate that both the maximum 
concentration of chlorophyll (0:20 per cent fresh 
weight basis) and the ratio of chlorophyll a to 
chlorophyll b (2-5 : 1) given by Hill and Whittingham 
for green leaves! may be exceeded in ryegrass and 
clover. 

Also the fact that more than 50 per cent of the 
magnesium in these two types of leaf is located 
within the ‘fibre’ fraction may affect the availability 
of this element to animals feeding on these two 
pasture plants. This in turn may be of significance 
in the study of the incidence of hypomagnesemia® in 
the grazing animal. 

Grateful acknowledgments are made to Drs. R. 
Hil and A. E. Flood for advice, and to the Central 
Research Fund of the University of London. 


T. F. NEALES 
Dept. of Biological Sciences, 
Wye College (University of London), 
Ashford, Kent. 
Nov. 3. 
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Nasal Trichobilharziasis : a New Avian 
Schistosomiasis 


In the course of research on the schistosomes of 
birds in the Belgian Congo and in the Ruanda-Urundi, 
I have discovered schistosomes in the nasal cavities 
of birds!. Nasal schistosomiasis is known to affect 
«cattle in India, but it does not seem to have been 
mentioned in birds. 

All parasites that were discovered—there being 
five new species—belong to the genus Trichobilharzia 
«Skr. and Zakh. (1920). Nasal schistosomiasis is very 
‘common m the Anatidae. At Astrida (Ruanda- 
Urundi) we have observed it in the yellow-bill duck 
(Anas undulata undulata), in the spurwing goose 
«Pleciropterus gambensis), in the Egyptian goose 
wAlopochen aegyptiacus} m the white-faced duck 
KDendrocygna viduata) and in the knob-billed duck 
WSarkidiornis melanota}. Further, we have also met 
xi in the Hadeda ibis (Hagedashia hagedash Ciconii- 


formes) and in the grebes (Podiceps and Polio- 


cephalus). 

The adult schistosomes are found in the small 
veins of the. nasal cavities, and the eggs, often in 
groat numbers, are met with in the nasal mucus. 


additional infection is noted together with necrosis. 

The discovery af this schistosomiasis opens a new 
field of research to the parasitologist, and promises 
to be fruitful. It is aleo of considerable interest from 
the medical pomt of view. Indeed, we know that 
the cercaria of Trichotilharzia are capable of causing 
a dermatitis known a3 ‘swimmer’s itch’. Recently, 
B. de Meillon and N. Stoffberg? have reported the 
first case .in Africa of ‘swimmer’s itch’, and I 
described, at Astrida (Ruanda-Urundi), a new 
furcocercaria of the Ocellata group which produces 
experimentally the same skin affection’. 

Up to now, no attention has been paid to-the role 
that cercaria could take in the pathogeny of pruri- 
ginous skin diseases in Central Africa. I am report- 
ing my observations in order to direct attention to 
this highly important matter. 

A. FAIN 

Medical Laboratory of Ruanda-Urundi, 

È Astrids. 

Oct. 29. 

1 Fain, A., Rev Zool. Bot. Afr, 51, 373 (1955); and two papers in the 
press: Ann. Parasuol., 30, 321 (1955); Ann. Soc. Belge Méd. 
Trop. (in the press). x 
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Sulphate Deficiancy. of Lake Victoria 


An article by Beauchamp! suggests that a sulphur 
shortage in Lake Vicsoria is a factor limiting the 
growth-rate of fish. Owing to the fact that sulphates 
are removed from the water by biological precipita- 
tion in the form of plant and animal remains, 
Beauchamp suggests that the sulphate ultimately 
becomes anaerobically reduced to insoluble and un- 
available sulphides which accumulate in the mud of 
the lake bed. Thus, although the water is deficient 
in sulphur, the element may well be present in large 
quantities at the bottom of the Jake. In order to 
obtain facts as to the distribution of sulphur in the 
water, mud and vegetation of Lake Victoria, a pre- 
liminary investigation has been undertaken in the 
small. northern area around Jinja. ` 

So far as the area examined is concerned, the results 
have confirmed Beacchamp’s statement that the 
water of the lake 1s deficient in sulphur. The sulphate 
concentration was less than one part per million at 
all depths, and the total sulphur content was mainly 
one to two parts per million. The analyses of the 
muds have revealed several interesting facts. Sulphur 
was present in abundance (3,000-20,000 p.p.m. dry 
mud), not as expected in the reduced form of sulphide 
but practically wholly in the organic form. Only 
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about 1-4 per cent of the total sulphur was present 
as sulphide and 2-8 per cent as sulphate. Iron was 
present in both the reduced and oxidized forms in 
approximately equal proportions, and the oxidation- 
reduction potentials indicated a condition more on the 
oxidizing side than the reducing. These results seem 
to indicate_that anaerobic conditions do not exist to 
any great degree at the lake bottom. Koyama et al.* 
found a similar lack of reduced sulphur in certain 
lakes in Japan, and they attributed this to low iron 
contents associated with high manganese contents. 
The mud of Lake Victoria, although containing 
appreciable amounts of manganese, is relatively rich 
in iron and thus the same explanation may not apply. 

The next point arising from the analyses is that 
although the mud-surface contained considerable 
amounts of sulphate, the water immediately above 
it was devoid of the ion. For example, one mud- 
surface contained 700:p.p.m. sulphate-sulphur by 
Morgan’s reagent, yet the water filtered from 
it had less than 1 p.p.m. A similar condition 
has been found by Koyama et al. in Japan. These 
workers suggested that a colloidal ferric com- 
plex selectively sorbs sulphate ions from the water. 
Mortimer? found colloidal ferric complexes in 
English lake muds that adsorbed sulphates and 
other ions. On reduction, these complexes were 
destroyed and liberated the adsorbed ions; this was 
controlled by the balance between the reducing power 
of the mud andithe amount of oxygen supplied to 
its surface. As the results for Lake Victoria have 
shown the muds to be in an oxidized rather than à 
reduced state, ib can be expected that similar ad- 
sorbing processes would occur. This conclusion 
suggests that the observed shortage of soluble sulph- 
ates in the water is due, not to their reduction to 
sulphides, but to the oxidized state of the mud- 
surfaces. 

Sulphates"are removed from the water biologically 
mi the formation of plankton and other vegetable 
matter, and thus sulphur is also incorporated into 
the mud in the organic form. Beauchamp has stated 
that the limiting factor in lake fertility is the rate 
of decomposition of such precipitated organic matter. 
However, as the reduction of the mud-surface could 
increase the supply of soluble nutrients, the oxidation- 
reduction potential of the mud is also an important 
factor affecting fertility. 

; - P. R. Hassu 
East African Agriculture and 
Forestry Research Organization, 
Kikuyu, Kenya. 

Oct. 3. 


1 Beauchamp, R. S. A., Nature, 171, 769 (1953). 
? Koyama, T., and Sugarawa, K., J. Earth Sci., 1, 24 (1953). 
3 Mortimer, C. H , J. Ecol , 29, 324 (1941). 


Crystal Structure of Tobermorite 


We have examined the crystal structure of 
tobermorite, using crystels given to us by Mr. 
J.-D. C. McConnell, who has published a preliminary 
description of them}. The substance is a hydrated 
calcium silicate, closely related to, or identical with, 
the calcium silicate hydrate. I found by Taylor? in 
set cements. Its composition, as found by McConnell!, 
is Ca,Si,0,,H,, and this is compatible with our 
present results, so far as they- go. 

The crystals, a fow tenths of a millimetre long, 
were studied by Weissenberg and. oscillation photo- 
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Fig 1(a) 
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Fig 1(6) 


Fig. 1. Small circles S1, intermediate circles Ca large circles O. 
Atoms and bonds shown dotted lie below middle of layer 
(a) Tobermorite: two centrai sheets of layer projected on (001)— 


idealized. (b) Tobermorite: upper half of layer projected on 
(001)—4denlized 
graphs. They turned out to be composite, giving. 


doubled spots, and also giving: diffuse scattering of 
a kind which. indicates structural ‘mistakes’, rather 
similar to, but not identical with, those found in 
B-wollastonite?. In spite of these effects (which are 
being studied, but wil not be described in detail 
here) it proved possible to determine the structure 
in general outhne. 

The crystal structure is very nearly orthorhombic. 
It ean be described on orthogonal axes with 
a=11-:3A.,b = 7:33 A., c = 22-6 A. ; cell-eontents, 
four formule-units. There are systematic absences 
of Akl for h+k odd and 4(h +k) +1 odd, in. 
dicating that the true unit cell is smaller and imply- 
ing a symmetry ‘which cannot be greater than 
monoclinic, with c as the possible symmetry direction. 
There are systematic weaknesses of hkl for h odd o 
k odd, indicating a close similarity between the fou 
quarters of the pseudo-orthorhombic cell. (It is 
convenient to continue to use this cell, and the axes 
defined by 1t.) : . 

The cell contains two identical complex layere 
parallel to (001), displaced relative to one another in 
projection on (001), and each having a centre om 
symmetry (at least to the present degree of approx: 
imation). Each layer has two central sheets, oñ 
composition 4CaO,, arranged so that each calcium 
has four oxygen neighbours in its own sheet and two 
in the sheet atthe next level (see Fig. la). Each pair 
of adjacent oxygens, such as AC, forms one edge 
of a tetrahedron containing silicon. These tetrahedra 
are joined into chains running parallel to b, as shown» 
in Fig. 1b. Both Figs. la and 16 are slightly idealized ; 
the actual chains are somewhat puckered. 

This arrangement, a complex layer with the 
composition 4(Ca&,81,0,), forms the backbone of the 
tobermorite structure. It is rather like a piece_of 
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double-sided, corrugated paper, having a strong 


central sheet reinforced on each surface by longi- . 


tudinal ridges ; but the ridges are themselves toothed, 
since E, F (Fig. 15) are at a considerably higher level 
than B. Two sheets pack together with their ridges 
superimposed vertically. There are grooves between 
the ridges, and these or the interlayer spaces must 
hold the remaining calcium and oxygen atoms, but 
their detailed positions are not yet known. Neither 
is it known whether the hydrogen atoms are present 
wholly in OH groups or partly in H,O ; it is, however, 
certain that (if the composition stated above is cor- 
rect) some hydrogens are attached to oxygens taking 
part in the Si—O chains. 

Though the atomic positions are only known 
approximately as yet, they give reasonable inter- 
atomic distances and satisfactory agreement between 
observed and calculated F’s. The proposed structure 
accounts for both the platy and the fibrous character 
of the crystals. It also explains the observations of 
Kalousek* on the synthesis of the material from lime 
and silica; he found that the initial products up to 
about 100° C. were fibrous, and changed only slowly 
&nd at slightly higher temperatures into the platy 
tobermorite. Further, it allows a very natural 
explanation of the shrinkage of the (002) spacing 
which has been observed on dehydration!, since 
removal of OH or H,O from the grooves would 
permit two adjacent layers to pack together with 
their ridges interleaved instead of superimposed, while 
still leaving sufficient room to accommodate a calcium 
atom between, them. 

Further work is in progress, and it is hoped to 
obtain more accurate values of the atomic co- 
ordinates. We are very grateful to the Cement and 
Concrete Association for a grant to one of us (C. H. K.) 
which has made this work possible. 

f H. D. Mzcaw 
C. H. KELSEY 
-Crystallographic Laboratory, 
Cavendish Laboratory, 
Cambridge. 
Nov. 24. 
1McConnell, J. D.'C., Miner. Mag., 80, 293 (1954). 


1 Taylor, H. F. W., J. Chem. Soe., 3082 (1950). See also Heller, L., 
and Taylor, H. F. W., ibid., 2397 (1951). 


* Jeffery, J. W., Acta Cryst., 6, 821 (1953). 
4 Kalousek, G. L., J. Amer. Concrete Inst., 28, 989 (1955). 


The Gas-Multiplier : a New Type of 
‘Electron Multiplier 


YI wave recently investigated the possibility of 
using the Townsend electron avalanche process in a 
gas in a stage-by-stage system to give a highly stable 
electron-multiplication factor, and have constructed 
for this purpose a new form of electron-multiplier 
referred to as & gas-multiplier!. This device is designed 
to permit electron-multiplication by the Townsend 
&-proeess, while restricting the accompanying pro- 
cesses which cause positive feedback by releasing 
further electrons in the input region. As is well 
known, the latter processes, particularly photo- 
electrie effects and positive ion bombardment of the 
eathode, have set an upper limit of &bout 10* to the 
gas-amplification which has been practicable in single- 
stage devices such as proportional counters and gas- 
filled photoelectric cells, owing to the imminence of 
breakdown. The gas-multiplier is designed to be free 
fróm this limitation, by operating under conditions 
that are stable for any number of stages. 
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The chamber contsining the gas is divided into 
stages by the electrodes, which are plane, parallel 
and equally spaced. "The application of a specified 
voltage per stage therefore gives a uniform ‘field 
throughout the work-ng volume of the multiplier. 
The only commumoest:on between one stage and the 
next is through holes m a central circular area in the 
intervening electrode. These holes are small, closely 
spaced, and uniformly distributed, and occupy a 
fraction B of the total working area. The thickness 
of the electrodes 1s made small compared with the 
diameter of the hdles, to avoid distortion of the field, 
and as an approximation each electrode may be 
taken to intércept-all Dut a fraction B of all particles 
or photons approaching it^from either'side. This 
assumes that the gas oressure is:sufficiently low and 
the hole-pattern sufficiently fine for the scattering 
action of the gas-mobcules to spread the electrons 
or ions from a particular hole laterally over several 
hole-spacings in crossing a stage. It also assumes 
that the coefficient of ight reflexion at the surfaces is 
low, and that there 3 no systematic alignment of 
the holes in successive electrodes, which is ensured 
by using a suitable random method of arrangement. 

There are two: essential conditions for a satisfactory 
margin of stability in she operation of the multiplier. 
The first is that each stage should have a suitable 
margin of stability by itself, that is, with no voltage 
on the others, and this requires y exp «S «& 1, where 
« and y are the. usua. Townsend coefficients, and S 
is the spacing betwsen electrodes. The second 
condition is that in operation the flux of positive 
ions and of photons reaching a stage from a later 
stage should decrease markedly as the number of 
Stages intervening increases, so that the total feed- 
back does not greatly exceed that in the stage itself. 
Assuming that there is no appreciable ionization in 
the gas by positrve -ons at the field-strength and 
gas-pressure in use, th» ratio of total flux to internal 

H 
1 — GB’ 
number of stages, where G is the gain per stage. It is 
therefore desirable tFat GB should not be greater 
than $, say. Provided that both the above conditions 
are satisfied, the feedback present has only a small 
effect on the gain, and, neglecting edge effects, G is 
approximately equal so B exp «S. ` 3 

Table 1 shows & set of operating conditions used 
and the results abserved. These results refer only 
to a preliminary experiment which was made to 
demonstrate the action of the multiplier, and was 
not designed to provide accurate measurements 
under closely controled conditions. The rise- and 
decay-time is considered to be mainly due to the 
collection of the positive ions in the last stage. No 
appreciable delay or distortion other than’ this was 
observed as the number of stages was increased, pro- 


flux can be shown not to exceed for any 





` vided that the outpct current did not exceed the 


value stated, which is of the ‘order at which space- 


Table 1 


Diameter of perforated areas 3 81cm. 
Electrode spacing (S) 1 92 cm, 
Hole diameter Š 0:079 cm, 
Hole spacıng (square patterm) 0 198 cm, 
Electrode thickness (brass) 0-013 cm. 
Area ratio (B) i 0 125 
Gas pressure (room air) 0 25 mm, mercury 
Breakdown voltage, single stage 500 V. 
Breakdown voltage per stage (8 stages, no input) 250 V. 
Operating voltage per stage ; 160 V. 
Input pulse length 40 psec. 

ge repetition frequency 50 sec.—? 


Gain per stage (G) .,,8 2. 
Rise and decay time 
Maximum undistorted peak output 
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charge effects are to be expected with an input pulse 
longer than the collection tıme. Larger currents show 
a greater gain than normal, and may initiate break- 


down if excessive, 
C. H. Vincent 


Department of Engineering, 
University of Edinburgh. Oct. 27. 


1 Provisional patent filed. 





A Film Radiometer for Centimetre 
Wave-lengths 


THERMAL methods for the measurement of power 
at centimetre wave-lengths normally: involve a sub- 
stitution process in which the high-frequency power 
is assumed to be identical in magnitude with the d.c. 
power causing the same rise in temperature or change 
in resistance. While in some techniques this assump- 
tion results in no appreciable error, 1t is a general 
limitation of thermal methods that the high-frequency 
and d.c. powers are not dissipated in precisely the 
same manner. This feature of existing methods is 
particularly evident at low power-levels, of the order 
of 1 milliwatt, at wave-lengths of 3 cm. and less. 
Although a calibration of centimetre-wave milli- 
watimeters can be made against standard equipment 
operating at higher power-levels, this operation re- 
quires much auxiliary apparatus and attenuation 
measurements of high precision. There 1s a need, 
therefore, for further convenient power-measuring 
techniques at the millrwatt-level in which the limita- 
tions inherent in existing methods are avoided. It 
seems probable that a form of film radiometer or 
bolometer, in which the ideal of accurate substitution 
of d.e. power for high-frequency power is approached 
very closely, will fulfil these requirements; the 
results of some preliminary experiments m the 
development of such an instrument are summarized 
in this communication. 

Very few direct measurements of power at centi- 
metre wave-lengths using resistive films appear to 
have been made, and the only published mnformation 
of which I am aware relates to extended films placed 
along the axis of a waveguidelb?. It has been known 
for some time, however, that a thin transverse film 
having a surface resistivity equal to the wave 
impedance of the waveguide forms a reflexion-less 
termination when followed at a distance of Ag/4 by 
a perfect reflector (Ag being the wave-length in the 
guide), and a modification of this arrangement is 
- described below. 

The problem of ensurmg equivalent heating effects 
of high-frequency and d.c. power is obviously still 
considerable in a resistive film extending across the 
waveguide ; fortunately, it 1s still possible to term- 
inate a rectangular waveguide in its characteristic 
impedance by the use of @ relatively narrow strip 
extending across the waveguide from the centre of 
the broad face. Such a strip is located in a region 
of very nearly uniform transverse electric and mag- 
netic fields for the dominant or H,, mode, and the 
difficulty of attaching suitable d.c. connexions is at 
the same time much reduced. In the present experi- 
ments, a strip 0°35 em. wide of surface resistivity 
180 ohms per square has been used in & standard 
3-cm. band waveguide, so giving a d.c. resistance of 
approximately 500 ohms between top and bottom 
edges of the strip. Impedance measurements con- 
firm that the strip behaves, to a close approximation, 
as a pure shunt resistance. In addition, with the 
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“reflecting plunger fixed at a distancé of Ag/4 at a 


mid-band wave- length of 3-2 cm‘, an mput-voltage 
standing-wave ratio of 0-9 or better can bo achieved 
over a 10 per cent band-width by prelimmary adjust- 
ments of width of film. The strip 1s ansul&ted: fron 
the waveguide at one end and can be connected: in s» 
d.c. ciremt for calibration purposes. 

Theoretically, either changes of resistance or a 
rise in temperature can be observed; so far, only 
the latter quantity has been determined by the simple 
method of attaching a single copper — eureka thermo- 
couple to the centre of the strip with the wires of 
the couple fixed at right anglés to the electric field 
of the H,, mode. A similar - thermocouple is placed 
on the external wall of the waveguide close to the 
strip, and & steady-state deflexion of about 10 cm. 
per mW. is obtained on a galvanometer scale after 
a period of one to two minutes. 

Preliminary comparisons, at power-levels of 2-3 
mW., with other calibrated equipment have shown 
that the errors in a d.c. calibration of the instrument. 
are probably not more than a few per cent. Further 
experiments, using metallic films deposited on mica, 
are-in progress in order to mvestigate the full possi- 
bilities of this form of film radiometer, and a com- 
plete account of the work wil be published in due 
course. 

I am indebted to Dr. J. A. Saxton for advice in 
the preparation of this communication. The work 
described was carried out as part of the programme 
of the Radio Research Board, and is published by 
permission of the Director of Radio Research of 
the Department of Scientific and Industnal Research. 

J. A. LANE 

Radio Research Station, 

Slough. Oct. 26. 


1 Collard, J., Proc, Inst. Elect. Eng., ILLA, 98, No. 9, 1399 (1946). 
* Gordon-Smuith, A. C., Proc. Inst. Elect. Eng., B, 102, 685 (1955). 
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Metal-catalysed Hydrolysis of 
Thiophosphoric Esters 


Sropwæs on the hydrolysis of parathion (O-O-di- 
ethyl-O-p-nitrophenylphosphorothionate) and E.P.N. 
(thiono-benzene phosphoric acid O-ethyl-O-p-nitro- 
phenylester) at pH 7 showed unexpectedly that traces 
of some metal ions, for example, cupric ions, have a 
marked catalytic effect. 

At pH 7-8-8-6, at which the measurements were 
made, the catalysis of the hydrolysis by hydroxyl 
ions 18 negligible, so that we have primarily reaction 
with water. The reaction was followed at 40° C. by 
measuring as a function of time the optical density 
of the liberated nitrophenolate m a Beckman spectro- 
photometer D.U. 

Assuming a reaction of the first order, we obtain 
from the general formula for the velocity constant 
(k =(1/t) In a[(a —2) ), k — (1/t) In (Da —Do)/(Da —Di), 
where Da D; and Da are the optical densities at 
times 0, ¢ and infinity?. 

The buffer solution used was borax—hydrochloric 
acid (conc. borax + 0-03 moll). Addition of 20 per 
cent ethanol in the cage of parathion and of 40 per 
cent for E.P.N. was necessary because of the limited 
solubility of these compounds ın water. Great care 
was taken to avoid impurities, as it proved that 
metals even catalysed in concentrations.of 10-9 mol./l. 

The reagents used were analytical grade; we are 
indebted to the American Cyanamud Co. and the 
Dupont de Nemours Corporation for providing 
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"  . Table 1. HYDROLYSIS OF PARATHION, PARAOXON AND E P.N, IN A GLASS VESSEL at 40° C. 

Ester "|. Metal Concentration metal Concentration ester pH First-order constant, k (metal) 

& xb (mol. jl.) (mol./i.) k (hr. ~) k (control) 
"Pluto $ Copper 0-32 x 107* 011 x 10^ 8 50 1-50 x 10^? 20:0 
LEE d Control complexon ce 8-55 0-75 x 107* 10 
EPN Copper 0-32 x 107* 0 105 x 107? 825 ^ 148 x 1071 47:6 
Control complexon n 8-03 031x107? 10 
Paraoxon Copper 032 x 107? 0118 x 107* 7:87 0-40 x 107? 17 
à Control complexon i 7:80 0 28 x 107? 10 











HYDROLYSIS OF PARATHION WITH ADDITION OP CALOIUM IONS IN A GLASS VESSEL AT 40? C. 


Concentration of calcium Concentration of parathion 
E (mol /1.) 


1 x 107$ 011 x 1075 

1x107* » 

1x10* » 

1x10" ři 

1 x10 » 
Control solution (complexon) 0 113 x 107° 








pH ` k (metal) 
X (control) 

8 66 

8 79 

8 08 

8 65 

8 66 

8-55 





purified samples of parathion and E.P.N. Water, 
ethanol and hydrochloric acid were redistilled in an 
all-glass apparatus. All glassware was meticulously 
cleaned with a complexon solution (disodium-ethylene- 
diamine tetraacetic acid) and with redistilled water. 

The volumetric flasks in which the reaction took 
place were allowed to stand with buffer solution for 
several days. During the reaction the solutions were 
kept in the dark. 

With these precautions, it was possible to obtain 
consistent results in each run. However, the use of a 
nowly prepared buffer solution led to slightly different 
rate-constants (mean deviation + 10 per cent) with- 
out altering the general picture of the catalysis. As 
reference we used a solution containing 10-? mol./l. of 
complexon III, to bring down the concentration of 
most metal ions present as impurities to less than 
10-15 mol./l. With the concentrations of cupric ions 
used, no hydroxide formation could ‘be detected, in 
agreement with the solubility data given by Seidell?. 
The results are shown in Table 1. 

When the effect was first found, it was thought 
that it might be due to the catalytic oxidation of 
parathion to paraoxon—the oxygen analogue of 
parathion’. This, however, was not the case, as the 
hydrolysis constant of paraoxon (see Table 1) is lower 
than the copper-catalysed hydrolysis of parathion. 
(The effect of cupric ions on the hydrolysis of para- 
oxon is very small.) Moreover, an experiment m 
which oxygen was meticulously excluded by keeping 
the solution under high vacuum (~ 10-4 mm. mer- 
cury) showed that the catalysis continued. The effect 
of other ions (magnesium, calcium, barium, alum- 
mium, cobalt, cadmium and silver) was also in- 
vestigated. In a glass vessel there was a marked 
enhancement of the hydrolysis. As we found very 
little variation of the reaction velocity with the metal 
ion concentration, the reaction was also measured 
in a polyethylene flask. Only in the case of copper 
ions was catalytic action found. The other metals 
investigated showed about the same velocity as the 
reference solution (with added complexon) in glass. 
The cause of this behaviour is being investigated, 
especially whether there is a real heterogeneous 
catalysis or if copper ions are liberated from the glass 
by absorption of other ions. In alkaline hydrolysis 
of parathion, cupric ions had no catalytic effect. To 
explain’ this phenomenon complex formation in 
much the same way as recently assumed by Wagner- 
Jauregg* for the hydrolysis of didsopropylphosphoro- 
fluoridate may be considered. 


+ 

(C,H,G), P—O PhNO, 
ISi — 
Cutt 


Such a complex will have a more polar P—S bond 
and as & consequerce will show more ‘opposing | 
resonance' and a reduced stability. 

Yt is wel known that thiophosphorie esters form 
complexes with salts of heavy metals’. An unex- 


. plained fact so far is she obvious specificity of cupric © 


ions. lt may well be that this type of catalysis, which 
occurs at very low concentrations, plays an important 
part in the degradation of spray residues. 
J. A. A. KETELAAR 
H. R. GERSMANN 
M. M. Becx 
Laboratory for General and 
Inorganie Chemistry, 
University of Amsterdam. Nov. 1. 


2? Ketelaar, J. A. A., Rec., EB, 049 (1950). 


*Seidell, A., "Solubiiizies of Inorganic and Organic Compounds”, 
supp. to the third edit (D. Van Nostrand 103. 


* Payton, J., Nature, 171, 355 (1953). 
4 Wagner-Jauregg, T., et al., J. Amer. Chem Soc., 77, 922 (1955). 
* Kosolapoff, G. M., “Organo-Phosphorous Compounds" (Wiley, 1950). 


Paper Chromatcgraphic Identification of . 
the 2 : 4-Dinitrophenyl-Derivatives of 
Aliphatic Amines 


DuzrNG recent work on the structure of bacitracin , 
A, the identity of small amounts of aliphatic amines 
was confirmed by allowing them to react with 1: 2: 4- 
fluorodinitrobenzene? and chromatographing the 
resulting dinitrophenyl derivatives on paper? A >- 
number of primary sliphatie amines can readily be 
separated by chromatography on paper? or by 
ionophoresis on paper at pH 7 using collidine acetate 
buffer?»4, and the spots revealed with ninhydrin. 
Schwyzer has separased certain primary, secondary 
and tertiary amines by paper chromatography, the 
spots being revealed >y spraying with an indicator‘. 
However, m view o^ the. fact that the technique 
deseribed here will give further evidence of the 
nature of a mixtura of primary and secondary 
amines and ammonia, and that 0-5 pgm. or less of the 
dinitrophenyl-amines can be detected on the chrom- 
atograms under ultre-violet light, ıt seemed worth 
while to place it on record. 
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A small sample of the amine is allowed to react 
with 1:2:4-fluorodinitrobenzene and the dinitro- 
phenyl-derivative is identified by  reversed-phase 
chromatography on paper. In a typical experiment, 
fluorodinitrobenzene (0-18 ul.) in 0-2 ml. of ethanol 
was added to 10 pgm. of the amine or its hydro- 
chloride in 0-1 ml. water, followed by 0-2 N sodium 
bicarbonate solution (0-1 ml.) After standing for 
15 min. at room temperature, the solution was placed 


at 105° in a sealed tube for 2 hr. Excess fluoro- 


dinitrobenzene was removed by addition of a solution 
of glycine (0-1 ml. containing 300 pgm.) and allowing 


- the mixture to stand for 2 hr.. at room temperature’. 


- Ethanol was then removed in a vacuum desiccator, 
0-15 ml. of 0-2 N sodium bicarbonate solution added 
and the dinitrophenyl-amines extracted -into ether. 
The residue obtained on evaporation of the ether 
solution was dissolved in 5 yl. ethanol and 1-7 yl. 
of the solution applied to a paper chromatogram. 
Whatman No. l paper treated with Dow Corning 
silicone No. 11077 was used and the chromatograms 
were developed with the more polar phase obtained 
on mixing methanol, chloroform and water (10 : 10: 6 
by volume). The chromatograms were run as recom- 
mended by Kritchevsky and Tiselius? and allowed 
to develop for 16 hr., when the solvent front had run 
off the bottom of the sheet (35 cm. long). 2:4-Di- 

- nitroaniline (Ep, 0-60) had then travelled 26:25 cm. 
The values of R4 (defined as the ratio of the distance 
moved by the substance to the distence moved by 
2 : 4-dinitroaniline) and of Ry for the dinitrophenyl- 
"derivatives of the amines used are shown in Table 1. 

BEHAVIOUR OF DINITROPHENYL-AMINES ON PAPER 

CHROMATOGRAMS 
Distance moved by substance 
. Distance moved by 2 : 4-dinitroaniline 


* Table 1. 


Ra = 


7 


Dinitrophenyl-derivatıve of 


Ammonia 
Methylamine 
Dimethylamine 
Ethylamine 
isoPropylamine 
Diethviamine 
$soDutylamine 
dsoAmylamine 
+woHexylamine 


wo 


ooooooooo 
$gEBSEESAÓÉ 
IVO 





vs By plotting the values of Ey [- logie (= — 1)] 
F ; 


for the dinitrophenyl-derivatives of the primary and 


- secondary amines against the number of methylene. 


groups in the amines, two parallel straight lines are 
obtained for the two homologous series (cf. Bate- 
Smith and Westalls). 
With the small spots applied to the chromatograms, 
all the dinitrophenyl-amines listed are separated 
. from each other except the derivatives of isopropyl- 
amine and diethylamine. These two substances can 
be separated by prolonged development of the 
chromatogram. The spots can easily, be eluted from 
the appropriate areas of the chromatograms with 3 ml. 
of ethanol. Measurement of the optical density of the 
resulting solutions at 345 mu shows that the primary 
_and secondary amines used have reacted almost 
quantitatively with 1:2: 4-fluorodinitrobenzene. 
Ammonia gives only about 50 per ‘cent of the ex- 
pected yield and the high temperature used for the 
reaction is required to obtain this yield. The low 

solubility of the dinitrophenyl-derivative of methyl- 
amine in ethanol may also result in low recoveries 
in certain cases. Where an elongated spot due to 
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"dinitrophenyl-mnethylamine will- not interfere "with 


other substances, the spots may be: applied to the 
chromatogram in ethanol-acetone, (l: 1) instead of 
ethanol. The theoretical recovery of dinitrophenyl- 
methylamine is then obtained. The method therefore 
appears to have potentialities asa semi- “quantitative 
tool. 

Since the dinitrophenyl derivatives of the primary 
aliphatie amines show an absorption maximum ab 
345 my, while the corresponding derivatives of 
secondary amines show a maximum at 305-370 mp, 
the measurement -of the optical density of an eluate 
at two wave-lengths provides corroborative evidence 
as to whether the substance is derived from a primary 


. or secondary amine. 


I. M. LOCKHART 
Sir William Dunn School ‘of Pathology, 
University of Oxford. . 
Oct. 26. 
1Sanger, F., and Thompson, X. O, P., Bwchem. J., 58, 953 (1953). 
2 Lockhart, I. M., Abraham, E. P., and Newton, G. G. F., Biochem. J., 
[61,, 534 (1956) ]. 
? Bremner, J. M., and Kenten, R. H., Biochem. J., 49, 051 (1951). 
«Dougall, D., and Abraham, E. P., Nature, 176, 256 (1955). 
+ Schwyzer, R., Acta Chem. Scand., 6, 219 (1952). 
Grassmann, W., Hormann, H., and Endres, H., Ber. Dtsch. Chem. 
Ges., 86, 1477 (1953). 
1 Kritchevsky, T. H., and Tiselius, A.,-Seience, 114, 299 (1951). 


E Coe oh. 0., and Westall, B. G., Biochim. Biophys.. Acta, .4, 


Erosion in Meanders 


IN connexion with the communication by J. H. 
Horlock in Nature of November 26, p. 1034, I am 
writing to urge that the term ‘meander’ should be 
strictly limited to natural mesnders, not to bends 
due to secondary flows. "The. term ‘meander’ is 
derived from the River Meander, which swings from 
bank to bank in an almost perfect pattern. The 
Ceniral Board of Irrigation, India!, many years ago 
defined “a meandering river as a river which follows 
a sinuous path due to natural physical causes, not 
imposed by external restraint”. The experiménts 
quoted were carried out under very unnatural 
conditions and hence produced highly unnatural 
results. 

C. C. Inaris 
(Director) 
Hydraulies Research Station, 
Howbery Park, 
Wallingford, Berks. 


1 See “The Behaviour and Control of Rivers and Canals (with the 
ald of Models)": obtainable from pabiestions Branch, General 
Department, India House, Aldwych, W. 


I am grateful to Sir Claude Inglis for pointing out 
that the term ‘meander’ should be restricted to bends 
simuar to natural meanders. I agree that the initial 
shapes of the bends used in the experiments described 
in my communication were not true meanders; but’ 
the point of the experiment was to demonstrate that 
the nature of the erosion in Such bends would depend 
largely on the initial curvature at entry to the bend. 
Such artificial bends probably develop into natural 
meanders. Subsequent experiments on natural 
meanders of similar amplitude and wave-length show 
that erosion occurs on the banks on the outside of 
the bends, and not on one bank, as in the original 
experiments with artificial bends. 

: J. H. HoRLooOK 
Eniginoerinig Laboratory, 
* Cambridge.” 
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- FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, February 27 


LONDON SoHooL OF EOONOMIOS AND POLITIOAL SCIENOE (at 
Houghton Street, Aldwych, London, W.C.2), at 5 p m.—Prof. Morris 
Ginsberg: ‘Reason and Experlence in Ethlcs".* 


PHARMAOEUTICAL SOCIETY OF GREAT BRITAIN (at 17 Bloomsbury 
Square, London, W.C.1), at 7.80 p.m.—Prof. Glenn Sonnedecker 
(U.8.A.): “Structure and Stresses of American Pharmacy”. 


ROYAL INSTITUTE OF CHEMISTRY, LONDON SECTION (joint meeting 
with the WOOLWICH POLYTEOHNIO SCIENTIFIC SOCIETY, at the Wool- 
wich Polytechnic, London, S. W.18), at 7.30 p.m —Dr. J. W. Rodgers : 
“The Extraction and Uses of Titanium and Zirconium”. 


> 


Tuesday, February 28 . 


^ UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—Dr. H. Judith Grenville- Wells : 
“Crystals, Temporary and Permanent: (2) Diamond".* 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENT and SUPPLY 
SECTIONS (at Savoy Place, London, W C 2), at 5.30 p.m.—Mr. M. W. 
Makowski and Mr. K. Mochlinski: “An Evaluation of Two Rapid 
Methods of Assessing the Thermal Resistivity of Soll". 


UNIVensrty OF LONDON (at King’s College, Strand, London, 
W.C.2), at 5.80 p m.—Dr.'J. M. Zarek: “General Biomechanics”.* 


ROYAL ABRONAUTICAL SOCIETY (at 4 Hamilton Place, London, 
W.1), at 7 p.m.—Mr. Anthony J. Barrett: “Use of Elementary 
Plasticity 1n Design". 

SOCIETY oF INSTRUMENT TECHNOLOGY (at Manson House, 26 Port- 
land Place, London, W 1); at 7 p.m.—Mr. B. J. Terrell: ''Measure- 
ment of Angular Speed", 


Wednesday, February 29 


SocrETY POR ANALYTICAL CHEMISTRY (at the Royal Soclety. Burl- 
ington House, Piccadilly, London, W.1), at 4.80 p.m —Annual General 
Meeting. 5 p.m —Sir William Slater: “The Evolution of Agricultural 
Research” (Bernard Dyer Memorial Lecture). 


BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower Street, 
London, W.C.1), at 6 30 p.m.—Diseussion on “Technique of Micro- 
wave Measurements", opened by Mr. E. M. Wareham. 


SOCIETY OF CHEMICAL INDUSTRY. FOOD GROUP e the Chemical 
Society, Burlington House, Piccadilly, London, W.1), at 6.80 p.m — 
Dr. N. Uri: “Some New Aspects of the Mechanism of Fat Oxidation 
and Its Inhibition”. 


Thursday, March | 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—Dr. A. J. Arkell: ‘Boats and 
Pyramids in Ancient Egypt’’.* 


ROYAL Soorety (at Burlington House, Piccadilly, London, W.1), 
at 4,80 funr Geoffrey Taylor, F.R.S.* “Fluid Flow in Regions 
Bounded by Porous Surfaces"; Mr. C. N. Davies and Mr. C. V. 
Peetz: “Impingement of Particles on a Transverse Cylinder". 


Linnean SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Dr. S. Brian Kendall: ‘Host-parasite 
Relationships between Liver-flukes and Lymnaeidae”; Dr. L. P. 
Joyner and Dr. S. Brian Kendall: ‘Potentiation of the Coccidiostatic 
Activity of Sulphonamides by Pyrimethamine", 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, London, 
Lo d 5 30 p.m.—Discussion on “Recruitment In the Engineering 
rofesslon"., 


UNIVERSITY COLLEGE, LONDON (in the Chemistry Theatre, Gower 
Street, London, W.C.1), at 5.30 p m.—Dr. R. S. Nyholm: “The 
Renaissance of Inorganic Chemistry" (Inaugural Lecture).* 


CEMENT AND CONCRETE ASSOCIATION (at the Institution of Civil 
Engineers, Great George Street, London, S.W.1), at 6 p.m.—Mr. 
T. C. Powers (U.8.A.): “Physical Structure and Engtneermg Proper- 
tles of Concrete”. 


Royal AERONAUTICAL SocrETY (at 4 Hamilton Place, London, 
nnt 7 p.m.—Dr. E. 8. Moult: “Power Plants for Supersonic 
ght”. 


Friday, March 2 


ASSOCIATION OF APPLIED BIOLOGISTS (in the Meeting Room of the 
Royal Entomological Society of London, 41 Queen's Gate, South 
Kensington, London, S.W.7), at 10.45 a.m.—Meeting on “Clover 
Seed Production”. 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Sir Arthur Bryant, ‘Samuel Pepys”. 
^ 
Saturday, March 3 
LONDON County CouNCIL (at the Horniman Museum, London 
Road, Forest Hill, London, 8.5.23), at 3.80 p.m.—Mr. D. Chilton: 
“The Weather Glass".* ` 


BRITISH INTERPLANETARY SocwærTYyY (in the York Hall of Caxton 
Hall, Caxton Street, London, 3.W.1), at 6 p.m.—Prof. A. D. Baxter. 
“Combustion Chambers for Rocket Engines’’.* 
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APPOINTMENTS VACANT 


APPLICATIONS are invitec for the following appointments on or 
before the dates mentionec : 

LECTURER IN ELECTRICAL: ENGINEERING—The Secretary of Univer- 
sity Court, The University, Glasgow (February 29). 

SENIOR LECTURER IN CHEMISTRY at Birkenhead Technical College— 
The Director of Education, 63 Hamilton Square, Birkenhead (Feb- 
ruary 29). 

SENIOR RESEARCH FELLOW (with an honours B.Sc. degree in 
chemistry or Diogenem and research experience) to work in the 
Department of Biological Chemistry on the chemical aspects of a 
research programme cancerred with the fluorescent labelling of pro- 
teins, carried out Jointty bythe Departments of Pathology, Bacterio- 
logy and Biological Chercistry—The Secretary, The University, 
Aberdeen (February 29). . 

COMPUTER (preferably graunte) for skilled work in mathematical 
statistics and ,some applied mathematles—The Registrar, King's 
College, Neweastle-upon-Tyae (March 3) 

ASSISTANT (with special -nterests 1n vertebrate paleontology) IN 
THE DEPARTMENT OF GEOLOGY in St. Salvator's College, St. Andrews 
—Joint Clerk to the University Court, The University, College Gate, 
St. Andrews (March 9). 

SorENTIFIO OFFICER and EXPERIMENTAL or ASSISTANT EXPERI- 
MENTAL OFFICER in the Brown Trout Research Laboratory, Pitlochry, 
for duties chiefly concerned “vith salmon research— The Establishment 
Officer, Scottish Home Department, Room 364, St. Andrew’s House, 
Edinburgh 1 (March 10). 

ASSISTANT EXPERIMENTAL OFFICER (with a pass B.Sc. degree or 
equivalent) IN THE DEPARTAMENT OF POTATO GENETICS, for general 
maintenance of stocks and tests for resistance of tuberous Solanums— 
The Secretary, John Innes Horticultural Institution, Bayfordbury, 
Hertford, Herts (March 12). 

DEMONSTRATOR IN GEOGRAPHY—The Registrar, University College 
of North Staffordshire, Kece, Staffs (March 12). 

MiononroroaisT (Sefentifie Officer or Senior Scientific Officer grade), 
to undertake investigations of the microflora, mainly that of the 
fungal microflora of the roots of grassland species during their growth 
and decay—The Secretary, Grassland Research Institute, Hurley, 
Maidenhead en 13). 

LECTURER (with a special qualification in algebra and/or geometry) 
IN THE DEPARTMENT GF AML-THEMATICS— The Registrar, Queen Marv 
Ld (University of Loncpn), Mile End Road, London, E.1 (March 

RESEARCH FELLOW IN Ccsmio RAYS for work which will be con- 
cerned largely with time warlations of intensity and the origin of 
cosmic rays—The Registrar, University of Tasmania, Box 8470, 
G.P.O., Hobart, Tasmmnia (March 15). 

ASSISTANT (preferably witn a degree in one of the natural sclences) 
IN CHARGE OF THE NATUZAL SOIENOES LIBRARY— The Registrar, 
University College, Singletan Park, Swansea (March 17). s 

INTERNATIONAL WODL SECRETARIAT RESEAROH FELLOW (micro- 
biologist or baoteriologist), for work on the interconversion of steroids 
and triterpenes—The Registrar, The University, Leeds 2 (March 17). 

URER IN CHEMIDAL ZNGINEERING— The Registrar, University 
College, Singleton Park, Swansea (March 17). 

LEOTURRR IN EXPERIMETTAL PHARMACOLOGY—Secretary of Uni- 
versity Court, The University, Glasgow (March 17). 

. LEOTURER (with a gaod hcnours degree in geography) IN GEOGRAPHY 
in St. Salvator's Colleze—Jpint Clerk to the University Court, The 
University, College Gate, St. Andrews (March 17). . 

SENIOR RESEAROH FELLO'Y (graduate 1n science or chemical engin- 
eering, with experience in coal research) IN COAL RESEARCH, at the 
University of Sydney, Australia, to plan and undertake research on 
Occurrence, nature or utilization of coal—The Secretary, Association 
of Universities of the Briash Commonwealth, 86 Gordon Square, 
London, W.C 1 (Ausimlia, March 17). . 

SENIOR LECTURER (with z degree in metallurgy or equivalent, and 
industrial and research experience) IN METALLURGY—The Registrar, 
College of Technology, Manzhester 1 (March 19). 

METALLURGIST or METAL PHYSICIST (with a first- or second-class 
honours degree or equivalent), and an INoRGANIO CHEMIST (with à 
frst- or second-class honoursziegree or equivalent), IN THE METALLURGY 
DrvistoN, National Physica. Laboratory, Teddington, Middlesex, for 
work on new analytical terhniques—The Ministry of Labour and 
National Service, Technical and Sclentile Register (K), 26 King 
Street, London, $.W.1, quozing F.05/6A (March 28). 

LEorURER (with exponerse either in theoretical or experimental 
physics) IN THE DEPARTMENT OF Puysics—The Registrar, The 
University, Liverpool (March 29). z 

ASSISTANT LECTURERS (2) (one [n pure, the other in applied mathe- 
matics) IN MATHEMATIOS— Ihe Registrar, University oe of South 
Wales and Monmouthshire. Cathays Park, Cardiff (March 30). 

Heap (with good academic qualifications and teaching and/or 
industrial experience) OF THA DEPARTMENT OF APPLIED CHEMISTRY- 
The Secretary, Northgmptan Polytechnic, 8t. John Street, London, 
E.C.1 (March 80). i 

Q. F. GRANT CHAIR OF CEEMISTRY— The Registrar, The University, 
Hull (March $1). 

LECTURER IN MECHANICAL ENGINEERING—Joint Clerk to the 
University Court, Queen's Dollege, Dundee (March 31) k E 

LEOTURER (with special qualifications in physical chemistry) IN 
CHEMISTRY at the University of Queensland, Australia—The Secretary, 
Association of Universities of the British Commonwealth, 36 Gordon 
Square, London, W.C.1 (Australia, March 31). 

TEOHNICIAN IN THE DEPARTMENT OF ZOOLOGY—The Secretary, 
The University, Exeter (March 31). . 

LE ASSISTANT LECTURER IN STATISTICS— The Registrar, 


TURNER AND NEWALL 
INORGANIC CHEMISTRY, PHYSICS AND ALLIED SUBIECTS—The Registrar 
The University, Manchester (April 30) 

BACTERIOLOGIST (graduate with some general bacteriological 
experience), for work on pkage-typing of staphylococci, with a view 


- Coionial Office, 
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. to taking responsibility, 
* gervice—The Director, Central Public Health Laboratory, Colindale, 
London, N.W.9. 

BIOcHEMIST (with a first- or second-class honours degree in bio- 
chemistry or equivalent qualification, and postgraduate research 
experience), to assist in the study of certain physico-chemical pro- 
perties of mucin—The Secretary, National Institute for Research in 
Dairying, Shinfield, Reading, quoting 56/3. 

BRUSH RESEARCH FELLOW (honours graduate in sclence or engineer- 
ing), for research in the mechanical and eléctrical aspects of power 
generation control and utilization—The Registrar, The University, 
Nottingham. E 

DEMONSTRATOR (with a wide practical knowledge of microbiological 
techniques and preferably with experience in the food or fermentation 
industries), for work associated with teaching of practical micro- 
biology—The Secretary. The Royal Technical College. Glasgow, C.1. 


ELEOTROENOEPHALOGRAPH REOORDIST (Grade 1)—The Secretary, 


St, Mary's Hospital Medical School,-Paddington, London, , W.2. 
LECTURER (Grade I) IN THE DEPARTMENT OF ZOOLOGY at Univer- 

sity College, Ibadan, Nigeria—The Secretary, Inter-Uttiversity Council 

for Higher Education Overseas, 29 Woburn Square, London, W.C.1. 

, LREOTURER IN PHYSIOS, with special reference to the physica of 

nuclear reactors—The Registrar, The University, Birmingham 15. 

LECTURER (with an honours degree in physics together with suit- 
able teaching experience) IN PHYSIOS—The Secretary, Sir John Cass 
College, Jewry Street, London, E.C.3. - 

LECTURERS (2) (with research interests in applied mathematics, 
preferably in fluid dynamics) IN MATHEMATIOS—The Secretary, The 
"Royal Technical College, Glasgow. Es E 

MASTER to teach Mathematics up to advanced level standard— 

~The Director of Studies, Nautical College, Pangbourne, Berkshire. 

MASTER (under 35, with Oxford or Cambridge degree) to teach 
Biology (mainly botany) with subsidiary chemistry—The Headmaster, 
The College, Winchester. 

OIPAL LEOTURER (with high academic qualifications and prefer- 
ably some industrial experience).IN FOOD SOIENCE—The Secretary- 
Treasurer, Royal Technical College, George Street, Glasgow, C.1. 

SOISNTIFIC OFFICER (with an honours degree in biochemistry or 
physiology, and preferably with previous experience in biological 

- research) IN THE NUTRITION DEPARTMENT, to take part in work that 
will include the determination of the biological value of proteins, the 
study, of calcium and phosphorus metabolism including the use of 
radioactive tracers, vitamin A and D assays and general nutritional 
experiments with rats—The Secretary, National Institute for Research 
in- Dairying, Shinfleld, near Reading, quoting x 

SCIENTIFIC SECRETARY (with a first- or second-class honours degree 
in agriculture or other natural science with at least three years appro- 
priate postgraduate experlence and some administrative experience 
to the Director of the West African Cocoa Research Institute, Gol 
Coast, to assist the Director in the work of the Institute including 
technical correspondence, preparation of reports and publications, 
Minutes and other technical matters—The Director of Recruitment, 

Great Smith Street, London, 8.W.1, quoting 
BOD.197/200/012. 


SENIOR LECTURER IN PHYSIOLOGY AND PHARMACOLOGY, at the 
rece College, Bradford—The Director of Education, Town Hall, 
ord. - 
SENIOR LECTURER (with a good honours degree and design experience 
in nuclear power plant) IN NUCLEAR POWER ENGINEERING—Tlhe 
~- Secretary, The Royal Technical College, Glasgow. 





REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and'Ireland 


Planning. Vol. 21, No. 390 (12 December 1955): New Writing on 
Wages—1. . 245-200. 2s. 6d. Vol. 21, No. 391 (12 December 
1955): New Writing on Wages—2. Pp. 261-276. 2s. 6d. (London. 
Political and Economic Planning, 1955.) ` 1312 

Instıtution of Professional Civil Servants. Special Report of the 
„National Executive Committee of the Institution of Professional Civil 
Servants on the Report of the Royal Commission on the Civil Service,- 
ndon : Institution of Professional Civil Servants, 


. 2 
British Gelatine and Glue Research Association. Seventh Annual 
Report for the vear October 1954 to September 1055. Pp. 16. (Lon- 
don: British Gelatine and Glue Research Association, 1955.) [1312 
Year Book of the Physical Society, 1955. Pp. tii+92+4 plates. 
(London: Physical Society, 1955.) Price to non-members, 10s. [1312 
University College, London : a Survey 1950-1955. Pp. 70+9 plates 
(London: University College, London, 1955.) 1812 
Report on the Work of the British Council, 1984-1955. (Twenty- 
first versary Report.) Pp. vi+121+6 plates. (London: British 
Council, 1965.) 2s. 6d. 1012 
Scottish Home Department. Freshwater and Salmon Fisheries 
Research Series. No. 10: Movements of Salmon and Sea Trout, 
chiefly Kelts, and of Brown Trout Tagged in the Tweed between 
January and May, 1937 and 1938. By the late G. Herbert Nall. Pp. 
19. (Edinburgh: H.M. Stationery Office, 1955.) 4s. net. [1012 
Bulletin of the British Museum (Natural History)  Entomology. 
Vol. 4. No. 1: A Study of African Chironomidae, Part 1. By Paul 
Freeman. Pp. 167+plate 1. 15s. Botany. Vol.2, No. 2: Mosses 
of Dominica, British West Indies and Mosses of the Ecuadorian Andes 
Collected by P. R; Bell. By Edwin B. Bartram. 
(London: British Museum (Natural History), 1955.) [ 
Maudsley, Mott and Mann on the Chemical Physiology and Pathology 
of the Mind. By Prof. H. Mellwain. (An inaugural lecture delivered 
at the Institute of Psychiatry, Maudsley Hospital, London, 14th April, 
1955.) Pp.20. (London: H. K. Lewis and Co.. Ltd., 1955. Published 
for the Institute of Psychiatry.) 5a. net. [1812 


NATURE 


under the Director, for the routine typing i 


. Council of E 


February 25,:1956 vo. 177 


Psychology and the Foundations of Psychiatry. ..By Prof. H. J. 
Eysenck. -(An inaugural lecture delivered at the Tustitute of Psyohla- 
try, Maudsley Hospital, London, 8rd February, 1955.) Pp. 32! 
(London: H K. Lewis and Co., Ltd., 1955. Published for the Institute 
of Psvchiatry.) 5s. net. > [1612 

Graphic Arts Focal Point. Vol. 1, No. 1. (An Ilford journal for all 
engaged in the Production of Printed Illustration.) Pp. 24. (London : 
Ilford Limited, 1955.) ` i 21 

Air Ministry: Meteorological Office. Meteorological Reports. No. 
16: Winds Between 300 and 100 MB in the Tropics and Subtropics. 
By A. Gilchrist. Pp.1i--28. (M.O. 585 k.) (London: H.M. Stationery 
Office, 1955.) 2s. net. ` - [21 


AE Other Countries 


` 2j 
Proceedings of the United States National Museum. Vol 103 No. 
8334: A Supplement to T. M. Tattersall’s Review of the Mvsidacea 
of the United States National Museum. By Albert H. Banner. . 
576-584. Vol. 103, No. 3336: Supplement and Corrections to J. A. 
Hyslop’s Genotypes of the Elaterid Beetles of the World. By Ross 
H. Arnett, Jr. Pp. 599-620. Vol.103, No. 3887: Neotropical Miridae, 
64: New Bugs of the Subfamily Cylapinae (Hemiptera). By José 
C. M. Carvalho. Pp. 621-632. Vol. 104, No. 3338: Revision of the 
Vittate Species of the Chrysomelid Beetle Genus-Disonycha from the 
Americas South of the United States. By-Doris Holmes Blake. ; 
1-86. Vol. 104, No. 3330 : A Revision of tlie Nearctic Species of the 
Beetle Genus Meligethes (Nitidulidae). By Alan M. Easton. Pp. 87- 
104 Vol. 104, No. 3340: Four New Venezuelan Reduviid Bugs. By 
J. Maldonado Capriles. Pp. 105-114. Vol. 104, No. 3341: Some 
Polyclad Flatworms from the, West Indies and Florida. By Libbie H. 
Hyman. Pp. 115-150. Vol. 104 No. 3342: Biology and Taxonomy 
of North Americar Beetles of the Subfamily Geotrupinae, with revision 
of the Genera Bolbocerosoma, Eucanthus, Geotrupes, and Peltotrupes 
(Scarabaeidae). By Heney F. Howden. Pp. 151-820+18 plates. 
Vol. 104, No. $3348: Fruit Flies of the Genus Tomoplagia Coquillett 
(Diptera, Tephritidae). By Martin L. Aczél. Pp. 321-412+plates 
19-26. Vol. 104, No. 3344: Scarab Beetles of the Genus Psammodtus 
in the Western Hemisphere. By O. L. Cartwright. Pp. 413-462. Vol. 
104, No 3348: Neotropical Miridae. 15: New Genera and Species of 
Bugs of the Tribe Termatophylini (Hemiptera: Deraeocorinae). By 
José C. M. Carvalho. . 641-650+ plate 31. Vol. 105, No. 3349 : 
Notes on Shrimps from the Marshall Islands. Bv Fenner a. Chace, 
Jr. Pp. 1-22. Vol. 105, No 3352: Some Polyclad Flatworms from 
Polynesia and Micronesia. D Livbie H. Hyman. Pp. 65-82. Vol. 
105, No. 3853: Biting Lice of the Genus Saemundssonia (Mallophaga : 
Philopteridae) Occurring on Terns. By Ronald A. Ward. Pp. 88-100. 
Vol. 106, No. 3355: A Review of the New World Flies of the Genus 
Conops and Allies (Diptera: Conopidae). By Sidney Camras. Pp 
155-188.: (Washington, D.C.: Smuthsonian' Institution, United 
States National Museum, 1954 and 1955.) [1312 

Transvaal Museum, Pretoria, S. Africa. - Report for the year ending 
81st March. 1955. Pyp.49. (Pretoria: Transvaal Museum, 1955.) [1912 

City of Launceston, Tasmania; Annual Report of the Queen 
Victoria Museum and Art Gallery, 1964-55. Pp. 8. (Launceston . 
Queen Victoria Museum and Art Gallery, 1955.) . £1812 

Nuclear Physics. Vol. 1, No. 1. Edited by Prof. L. Rosenfeld. 
Published Monthly. Subscription price of a volume of 700 es : 
53 florins; 1063.; 14 dollars. Postage 8s. (Amsterdam: North- 
Poland Labbahing Company; New York :: Interscience Publishers, 

ne., - 2 

National Research Council of Egypt. Bulletin of the Scientific 
and Technical Documentation Centre. Vol.1, No. 2 (September 1955): 
Abstracts of Scientific and Technical Papers onl ed in Egypt, 
and Papers received from Afghanistan, Cyprus, Iran, Iraq, Lebanon, 
Pakistan, Sudan and Syria. Pp. 10. Vol. 1, No. 8 (October, 1955) : 
Abstracts of Scientific and Technical Papers published in Egypt and 
Papers received from- Afghanistan, Cyprus, Iran, Iraq, Lebanon, 
Pakistan, Snoen and, Syria Pp. 14. (Cairo: National Reporta 

, 1955. 

Berichte des Deutschen Wetterdienstes. Nr. 19 (Band 3): Beitrag 
zur Messung der Lufttemperatur mit verschiedenen Formen Strah- 
Tangsschutzes. Von Wilhelm Bauer und Richard Buschner. Pp. 12. 
(Bad Kissingen : Deutschen Wetterdienstes, 1955.) [1812 

Publications de l'Institut National pour l'Étude Agronomique du 
Congo Belge. Bureau Climatologique—Communication No. 103 
Bulletin Climatologique Annuel du Congo Belge et du Ruanda-Urundi, 
Année 1954. Pp. 161. (Bruxelles: Institut National pour l'Étude 
Agronomique du Congo Belge, 1955 ) 120 francs. 1312 

orld Health Organization. Technical Report Series. No. 100. 
Amputees and Protheses—Report of a Conference on Prosthetics, 
Cope en, 23-28 August, 1954. . 52. (Geneva: World Health 
Organization; London: H.M. Stationery Office, 1955.) 
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DIFFERENTIAL MEDIA - 


BACTO-RUSSELL DOUBLE SUGAR AGAR . 
—a useful aid in identification of newly isolated strains of intestinal bacteria. 


BACTO-KRUMWIEDE TRIPLE SUGAR AGAR 
—an excellent medium for identification of intermediate strains of the colon-typhoid group. 


BACTO-TRIPLE SUGAR IRON AGAR 


—combines the fermentation reactions ob 


production. 
BACTO-PHENOL RED MEDIA 


—particularly adapted for determination of fermentation reactions of bacteria. 
and broth media containing carbohydrates are available as are also the basic media without 


carbohydrate. 
BACTO-PURPLE MEDIA 


—basic media, excellently suited for addition of carbohydrate for study of bacterial fermentation . 


at an acid reaction. 


Specify “DIFCO” 
: THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media 
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tained on Krumwiede's Medium with hydrogen sulphide 
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‘BAIRD & TATLOCK (LONDON) LTD. 


Sole Agents for Great Britain 
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Sugar Phosphates 


The following chemicals of English manufacture 
and to the specifications shown are now available : 


a-D(4-)-Glucose-I-phosphoric acid, dipotassium salt 


dihydrate 
C,H4,0,.O.PO;K,.2H;O 
Assay (ex P and K) : Not less than 95.095 
Inorganic P : Not more than 0.1% (as P) 
Loss on drying : Not more than 11.0% at 105? C in vacuo 


(315, =76° to 80° (c, 5 in water) | g—I2s. 6d. 


Mol. wt. 372.35 


D(4-)-Glucose-6-phosphoric acid, barium salt 
: heptahydrate 
C, H,,0,. O.PO,Ba.7H;O 


Mol. wt. 521.60 
Assay (ex P and Ba). Not less than 95.0% 


Inorganic P : Not more than 0.195 (as P) 
Loss on drying Not more than 25.595 at 105? C. in vacuo 


[o] =20° to 22? (c, 5 1n N/I HCI)  0.! g—8s. 6d. | g—50s. Od. 


Also available : 
D(4- )-Fructose-I : 6-diphosphoric acid, dibarium salt 
0.1 g—4s.3d. — | g—25s. Od. 


D(4- )-Fructose-6-phosphoric acid, barium salt . 


0.1 g—5s. 6d. | g—432s. 6d. 


Enquiries for larger quantities are welcomed. 


THE BRITISH DRUG HOUSES, LTD. 
B.D.H. LABORATORY CHEMICALS GROUP 
POOLE DORSET 

SP/560! 
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FINE WIRE GAUZE 
IN MONEL AND 
STAINLESS STEEL 














Controlled supervision 
at all stages of manufac: 
ture ensures that our 
Wire Gauze has the 
highest degree of accu. 
racy obtainable 






à the requirements ol 
à the above Standard 
Specification, including 
“Specials” and “Wat” 
Sieves for Laboratory use. 
Commercial quality Sieves 
also supplied. 


COMPREHENSIVE STOCKS ALWAYS 
AVAILABLE AT WARRINGTON & HAYES 
N.G13 
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PEACEFUL USES OF ATOMIC ENExGY, 4 


VEN before the Conference on the Peaceful Uses 

of Atomic Energy met at Geneva in August 

last; negotiations were proceeding between several 
European countries, with the view of establishing some 
system for nuclear energy co-operation. Provision 
for European co-operation in nuclear research was 
-made in the European Organization for Nuclear 
Research, established by the Convention of July 1, 
1953, and which was adopted by representatives of 
Belgium, Denmark, France, the German Federal 
Republic, Greece, Italy, Netherlands, Norway, 
mSweden, Switzerland, the United Kingdom and 
Yugoslavia. Tbe Organization came into existence 
mn 1954 with the ratification of the convention by 
wSwitzerland and six other nations, and the new 
mnstitution, ‘with an international laboratory and 
Bheadquarters at Geneva, thereupon took over the 
work and documentation of the European Council 
Mor Nuclear Research, which had prepared the way 
Wfor the founding of the new permanent organization. 
- A concise account of the development of the 
European Organization for Nuclear Research is given 
mn an information pamphlet recently issued by the 
United Nations Educational, Scientific and Cultural 
"Organization in the series ‘Unesco and its Pro- 
sgramme''*, It is also described by Dr. L. Kowarski, 
«director of the French Atomic Energy Commissariat, 
who was also director of the Laboratory Study Group 
which carried out that phase of the scientific work 
Mor the European Council for Nuclear Research, in 


an article, "The Making of CERN—an Experiment. 


in Co-operation”, contributed to the Bulletin of the 
Atomic Scientists of December 1955. Private con- 
versations between’ European physicists took place 
was early as 1947, and in 1949 L. de Broglie was 
surging the creation of regional European research 
anstitutes in fields of this type. Proposals for co- 
‘operation in nuclear research, however, first took 
«definite sbape in June 1950, with Prof. I. I. Rabi's 
suggestion at Florence on behalf of Unesco for an 
Knter-governmental conference on the subject. 

The preliminary inquiries which resulted in the 
‘formation of the European Council were carried out 
"y Unesco, and this project for co-operation in 
souclear research may thus fairly be claimed by 
"Unesco as one of its major achievements. The agree- 
«nent of February 12, 1952, creating the Council was 
signed by nine ‘countries: they did not include the 
United Kingdom, although the United Kingdom had 
oeen represented at “the Conference of December 
1951, when the preliminary arrangements were made, 
and the United Kingdom is, with France, the largest 
single contributor to the finances of the permanent 
organization. For the period 1953—56 it is bearing 
some 24 per cent of the cost of the Organization's 
ictivities, estimated at £10 million over the first 


* Enropean Co-operation in Nuclear Research. (Unesco ang T 
Programme, No. 11.) Pp. 26. (Paris: Unesco; London: H.M. 
Stationery Office, 1054.) 1s. net. 
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Seven years, a figure Shick the Couneil, of which 
Sir Ben Lockspeiser 1s chairman, decided m December 
to increase by about 40 per cent. 

The Unesco pampalet, which includes excerpts 
from the convention establishing the permanent 
organization, outlmes the way in which the scientific 
study groups of the Huropean Council for Nuclear 
Research clarified the problems in nuclear physics 
which could most use=ully be examined at the inter- 
national level, and defined the spheres of research 
within which co-operation between physicists and 
laboratories in different countries would be specially 
fruitful. These excharges of views led to the decision 
to fix the energy of the proposed synchro-cyclotron 
for the international Isboratory at 600 MeV. and that 
of the proton-synchrctron at greater than 25 GeV. 
The cost of building the laboratory and the machines 
accounts for more: than 80 per cent of the Organiza- 
tion’s estimated expenditure for the first seven years, 
and it is considered that its construction near Meyrin, 
close to Geneva and to the French frontier, will 
facilitate the creation of the intellectual atmosphere 
essential to such research as well as safeguard its 
international character. 

The importance of this aspect is brought out 
particularly well in Er. Kowarski’s article, and he 
also emphasizes some of the staffing problems which 
such an organization inevitably encounters. The 
present staff of 285 is ic be increased to 400 by 1956 
and to 500 by 1980, and while a free flow of staff 
from member countries is expected, the general 
shortage of scientists is being kept in mind. The 
original director-generel, Prof. F. Bloch, was succeeded 
in September 1955 by Prof. C. J. Bakker, to whose 
article in Physics To-day of September 1955, Dr. 
Kowarski refers fhose seeking technical details of 
the accelerators and buildings. He anticipates, how- 
ever, that by late 1€57 all major services will be 
installed on the Meyrin site, the cyclotron will be in 
the final stages of completion and the synchrotron 
well begun. The initia. cosmic-ray programme should 
assist the starting-up of the instrumentation and, on 
a modest scale, the-Organization will act as & European 
clearing house for such activities as the standard- 
ization of emulsion techniques. Apart from the small 
permanent staff, sciensists are being invited to work 
at Meyrin for a limited period: for example, Prof. 
G. C. Wick and Prof. W. K. H. Pankofsky are spend- 
ing one year there (ses Nature, January 21, p. 117). 

Dr. Kowarski's comment on the United Kingdom's 
decision to remain in the formal position of an 


- observer should be noted by British readers of his 


article. That in practice Great Britain became also 


,& keen debater and provided consultants, as well as 


taking & full share af the financial support, gave 
general satisfaction, and this has its bearing on the 
attitude of the British Government to co-operation 
with other European 2ountries in the peaceful uses 


398 


of nuclear energy. Questioned on this point in the 
House of Commons on February. «t, Mr. R. A. Butler, 
the Lord Privy Seal, said that it is too soon to state 
what form British participation in such collaboration 
should take. While agreeing as to the importance of 
Britain becoming more closely associated with the pro- 
` ject known as ‘Euratom’, Mr. Butler suggested that 
the proposals in the report on European collaboration 
in atomic energy issued by the working party on 
nuclear energy of the Organization for European 
Economic Co-operation* also required very close 
consideration. 
. This working party was asked to éxamine and 
report on the possible scope, form and methods of 
, economic and, financial co-operation in the use of 
nuclear energy; and it should be noted that the 
working party is no less convinced than those who 
elaborated the Euratom plan that some form of 
European co-operation is necessary. It is a matter 
of deciding the form which co-operation should take, 
and the report emphasizes that, apart from tech- 
nical details relating to industrial secrets, all the 
techniques for the industrial processing of nuclear 
‘fuels’ at all stages were made public at the Geneva 
Conference in August 1955, with the exception of 
isotope separation techniques. 

In discussing the effort required to develop a 
European nuclear energy industry, the report stresses 
not only the capital expenditure still required but 
also the needs of equipment and the large number of 
technicians who must be trained. Except in the 
United Kingdom and in France, with its Saclay 
centre and the Marcoule pilot plant which began to 
operate in January, that effort is only in its infancy. 
The report estimates that within the next five years 
much of the capital invested in nuclear energy will 
be used for research, and that while, apart ffom the 
small percentage of nuclear physicists required, most 
of the industrial and nuclear chemists, metallurgists, 
electricians and nuclear-energy engineers can be 
recruited in industry and will require only a year’s 
training to adapt themselves to routine work, four 
or five years are required to provide the nucleus of 
a research staff. Comparing the situation with that 
-in the United States, it estimates European expendi- 

- ture on nuclear energy as about 300 million dollars 
-in 1965 compared with 2,000 million in the United 
States in 1954, and the numbers of technicians 


employed in nuclear energy as about 15,000 in the. 


United States in 1955, 5,000 in the United Kingdom, 
1,800 in France and barely 1,000 in the rest of 
Europe. Moreover, the number of science students 
enrolled in the United States in “1952 exceeded 
500,000, compared with about 180,000 in Europe. 
Taken as a whole, Europe's present nuclear effort 
falls far short of its industrial potential and the 
working-party suggests that two bodies should be 
set up by the Organization for European Economic 
Co-operation. The first of these, a Steering Com- 
mittee for Nuclear Energy, would be concerned with 
the co-ordination of plans and of national legislation, 


* Possibilities of Action in the Field of Nuclear Ener; re (Working 
Party on Nuclear Energy.) 70. (Paris: O.E.RE. London: 
H.M. Stationery Office, Tide.) B00 French frances; 68. 
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the promotion of joint undertakings, training anc 
standardization and the encouragement of inter 
national trade. The working party does not, however 
contemplate that the Organization would be con 
cerned with scientific and technical information, as 
distinct from that of an economic or financial char 
acter; but it stresses the importance of creating € 
favourable climate in Europe for the establishmenw# 
of a nuclear industry. The promotion of joint under. 
takings is regarded as particularly important anc 
promismg in that the demands of some undertakings 
even on the smallest possible scale, exceed the 
resources that individual countries could be expecteo 
to contribute. Apart from the hazardous nature oñ 
some undertakings, and consequent reluctance of & 
single country to assume the entire financial risk, 
production costs for some undertakings decrease 
rapidly as the size increases. 

Of the types of joint undertaking which the 
working party contemplates, plant for separating 
isotopes ıs particularly stressed, and it is suggested 
that such an undertaking might attract the par. 
ticipation of the United Kingdom, on certain 
conditions. Chemical separation plants for irradiatedl 
fuels, the production of heavy water, the fabricatiom 
of ‘fuel elements’ from metal or oxide, plants for the 
conversion of ore into metal, and electric power 
stations and semi-industrial leboratories are other 
possibilities instanced ; but the last two or three are 
only advocated when existing installations are work- 
ing to full capacity. For the promotion of training, 
besides the co-ordination of lectures and training 
courses, the report suggests encouraging the exchange 
of teachers and students, the creation of scholarships 
and, possibly, the creation of a European centre for 
teaching nuclear science, to complete the training 
given in national centres. 

One advantage of the joint e is that it 
facilitates security control. This would be the main 
function of the Control Bureau, the second body 
which it is suggested the Organization for European 
Economic Co-operation should establish. The sole 
object of this control is to prevent fissile materiale 
used in the joint undertakings or produced by then 
from being ultimately diverted to military purposes. 
It would be necessary, therefore, to establish effective 
control over each national undertaking using fissile 
material originating directly or indirectly from the 
joint undertakings. For this purpose an internationaN 
control laboratory and & strict accounting system: 
for the production and use of all fissile elements 
originating directly or indirectly from the joint 
undertakings would be essential, though the products 
of nationally owned factories would not be affected. 

The report definitely contemplates that the contro 
system which it recommends might prove the first 
step to & system of world control, and that the 
proposal is in fact compatible with the system os 
world control embodied in the project for an inter. 
national agency which the United States has sub. 
mitted to the United Nations. It meets, moreover, 
the stipulation for a guarantee of effective control 
over all joint activities which the workmg party 
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"believes to be the only condition on which the 
Wnited States would co-operate fully in the supply 
of fissile materials, specialized equipment and manu- 
Kacturing secrets. s 
On that ground alone the proposals in this report 
nerit the most careful consideration, and the flex- 
bility on which the working party insists and the 
act that the proposal is freely open to European 
'ountries and not limitéd to the six countries of 
Suratom should commend it particularly to Britain. 
Zuratom, it is true, is also anxious to secure the full 
»artieipation of Great Britain in the proposed 
Zuropean Atomie Authority, nor is it intended to 
xclude other countries from the six original par- 
icipants (France, Belgium, the German Federal 
Yepublie, Italy, Holland and Luxembourg). There 
«re, indeed, broad similarities between the two 
chemes. That which M. Monnet is now pressing so 
irmly would make Euratom itself supranational by 
xoviding that the participating countries should 
delegate real powers to the European Atomic Energy 
Jommission. It would be concerned solely with the 
levelopment of atomic energy for peaceful purposes 
nd ib provides that all fissile material produced or 
mported by the importing countries shall become 
«e property of the European Atomic Energy Com- 
nission, which alone would authorize the construction 
md operation of atomic installations. This, of 
ourse, implies the establishment of a security control 
ystem, the rules for which would be defined by the 
Jommission in close co-operation with, for example, 
he United Nations; but the Commission itself would 
e responsible for seeing that these rules are applied. 

A communiqué issued on February 12 by the 

foreign Ministers of the sıx nations in the European 
Joal and Steel Community “confirmed the need and 
“rgency to create a common European organization 
a the atomic field”. It stated that the necessary 
directives have been given to the committee to com- 
lete its work as soon as possible and the Ministers 
selieve the organization can be set up this year. 
"he British Government, during the present meeting 
f the Organization for European Economic Co- 
eration, has stated that it is willing to lend all 
sossible aid to the development of a European 
tomic energy pool. 

There are two points which should here be noted. 
‘irst, under either plan, the nuclear enérgy authority 
vill come to grips at a supranational level with the 
stablishment of an international control agency. 
‘his problem the Political Committee of the United 
lations postponed for discussion at an international 
-onference to be convened in the future. This was 
one, it is true, ab the request of smaller countries 
ke Sweden; but as & result the establishment of 
luratom or such a European Commission as M. 
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Tonnet urges may well prepare the way and demon-. 


‘rate the practicability of control methods, which 
%e United Nations might later be able to extend to 
ae control of nuclear energy for military purposes 
Igo. 

The second point is that M. Monnet’s scheme over- 
omes the difficulty of including the German Federal 
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Republic, which has renounced the right to make 
nuclear weapons, and those which have not. As Prof. 
W. Heisenberg, directo: of the Max Planck Institute for 
Physics and adviser on atomic energy to the Federal 
Government, told the Parliamentary and Scientific 
Committee on November 8, in his address on post- 


_war scientific developments in Germany, Germany 


has had to start from scratch in nuclear physics, and 
post-war development has been slow. The European 
Organization for Nuclear Research has given valuable 
assistance, and severel German research institutes 
are already assisting in construction at Meyrin; and 
when this is complete. the German universities and 
engineering colleges hope to participate in research 
there. 

The main difficulty in planning such a pro- 
gramme in Germany is the lack of man-power. 
There are no trained sngineers and very few scien- 
tists trained to work in this field of nuclear 
power, The one advaniage is the existence of colleges 
of engineering; but they have still to be suitably 
staffed. Developmen; is likely to be very slow, 
although Germany is extremely anxious to co-operate 
with the Western countries and to send young 
scientists and technicians to Great Britain and else- 
where for training, as well as to establish scientific 
stations for reactors. Nevertheless, it has since 
become apparent that, while desiring free agreement 
with the United States for the import of uranium and 
close co-operation with Britain in the industrial 
exploitation of nuclear power, German industry does 
not favour a supranstional authority but only a 
co-ordinating committee. 

Prof. Heisenberg indicated to the Parliamentary 
and Scientific Commitéee that the German Govern- 
ment is prepared to entrust the development of 
nuelear science mainly to private industry. Since, 
however, Dr. Adenauer and some of hts ministers 
firmly support M. Monnet’s plan for Euratom, 
difficulties may well arise if German industry main- 
tains such an attitude; and it would seem that the 
attitude of Great Britain could be an important 


- factor in determining ihe success or failure of pro- 


posals for a European nuclear community, though 
full British participation in such a community as. 
M. Monnet’s Committee proposes seems unlikely. 

These are sufficient reasons for welcoming the out- 
look implied in the reference which Sir Anthony 
Eden made in his broadcast speech on January 22 
to the possibility that nuclear power would trans- 
form the whole future of the world as fully as the 
discovery of the steam engine. Whether this is true 
or not, the implicatiors of nuclear energy for the 
economy of Great Britain and its potentialities 
require very careful and close consideration. On the 
economie plane, for example, it is understood that 
experts are thinking in terms of an export trade for 
British nuclear erergy industry of at least £300 
million by 1975, with a home trado at a similar figure. 
Even when due regard is had to the fact that much 
of this export trade will be within the Common- 
wealth, where for a long time to come the United 
Kingdom is likely to supply uranium in return for 


100 


the uranium oxide and to re-process the burnt elements 

from’ reactors, we cannot ignore proposals which may 

foster a free market in nuclear energy or which bear 

- closely on the development of the backward areas of 
the world. 

Within the British Commonwealth itself, there are 
‘already many valuable outlets for the utilization of 
nuclear energy as & source of power: the copper. 
mines of Northern Rhodesia, the iron ore deposits in 
Nigeria and the bauxite deposits in Western Aus- 
tralia may be quoted. Major developments within 
the Commonwealth are in Canada, wherg 1n addition 
to the two earlier research reactors, & new reactor, 
.costing more than £12 million, will provide some of 
the best research facilities in the world; further, 
the Australian Government in July 1955 placed a 
contract of £750,000 with a British company for the 
design and supply of a research reactor near Sydney 
as the basis of a £4 million plan to develop nuclear 
energy for industrial purposes; and Pakistan has 
established an institute for nuclear energy and India 
hopes to build an experimental reactor near Bombay 
within two years. Nevertheless, the United King- 
dom’s contribution is likely to be large for many 
years, and particularly in the supply of small reactors 
of 5-10 megawatts. Since then, it has been announced 
that an American and a British firm have agreed to 
collaborate in the manufacture of reactors, and that 
another British firm is to build an expermental 
reactor for which the Atomic Energy Authority will 
provide the fissile fuel. 

Such possibilities bear closely on the demands for 
materials and power which the developing industry 
makes withm Britain itself. Already since the end 
of the Second World War, £100 milhon has been 
spent on the establishments at Capenhurst, Spring- 
fields and Windscale. The first of the new nuclear 
power stations at Calder Hall is expected to come 
into operation on October 17, and the second within 
the next six months. Six more reactors, with a total 


capacity of about 200 MW., should be operating in : 


1959 or 1960, and although the cost of these power 
stations is approximately double that of coal-fired 
generating stations, within ten years it may well be 
one-third that of the coal-fired station. Moreover, 
‘apart from the demand which the nuclear power 
stations make for the services of technicians and 
technologists, they are likely to have & considerable 
‘effect on the total labour supply required. Only a 
few hundred men are expected to be employed at 
the first of the new power stations, instead of the 
2,500 men required to provide a conventional power 
station of the same size with coal alone. Less than 
100,000 men will in fact be required to generate the 
same amount of energy in nuclear power stations of 


these first experimental designs, instead of the 


700,000 men required to supply the coal which 
conventional power stations would need. 

It is clear that we are not only faced with a chal- 
lenge to shape technical and technological education 
to meet those needs, but equally with a challenge to 
face the implications for industry and society in 
general. These are problems which not merely the 
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Government but industry also has to face—no less 
on the trade union side than on that of management. 
The potentialities for increased productivity are not 
limited to power supply alone. They reach far into 
other kinds of industry, and if they-are to be realized, 
a new and more imaginative outlook, a greater 
flexibility and adaptability will be required of all 
engaged in industry at whatever level. With its 
plans for seeing that industry is supplied with the 
technicians, the technologists and the scientists that 
are needed to-day, the Government should also be 
planning to ease the process of adjustment and to 
deal with the'changes in the pattern of society as 
well as of industry that may be required; and 
to foster the outlook and attitude to change which & 
wise system of education itself can best encourage. 


SPRINGBOARD FOR SUPERSONIC 
FLIGHT 


Thermodynamics and, Physics of Matter 

Edited by Frederick D. Rossini. (High Speed Aero. 
dynamics and Jet Propulsion—Vol. 1.) Pp. xvii- 
812. (Princeton, N.J.: Princeton University Press 
London: Oxford University Press, 1955.) 100s. net 


HIS publication, a massive volume of 812 pages 

is only the first of a series of twelve book 
planned by a board of editors composed of Theodore 
von Kármán, Hugh L. Dryden and Hugh 8. Taylor 
assisted at various times by the general editor: 
Joseph V. Charyk and Martin Summerfield. - The 
scientific reputation of the members of this group i: 
& sufficient guarantee of the quality of the content: 
of the books. Vol. 6, “General Theory of High Speec 
Aerodynamics”, and Vol. 9, “Physical Measurements 
in Gas Dynamics and Combustion", have already 
appeared and have been reviewed in these columm 
(Nature, 176, 479 and 1040; 1955). The books are 
excellently printed by the Maple Press, Inc., of York 
Pennsylvania, and show what care is devoted to th» 
typography of scientific books by the Princeto 
University Press. The volume at present unde 
review is edited by Frederick D. Rossini, of th: 
Department of Chemistry of the Carnegie Institut 
of Technology, Pittsburgh, and he is to be com 
plimented on the excellence of his accomplishe: 
work. . 

The complete series of twelve volumes is planne 
to describe recent advances in “High Speed Aero. 
dynamics and Jet Propulsion", a topic which woule 
be termed ‘technology’ by some and be placed out 
side the pale of ‘pure science’. But it is to the credi 
of the creative thinking of the editorial board tha 
the first few volumes of the series are planned to b 
expositions of those fundamental aspects of physic 
which lie at the very roots of this relatively nev 
branch of aeronautical engineering: To those wh 


“know little or nothing of the wide ramifications o 


modern engineering science, the contents of thi 
introductory volume will come as a salutary shocb 
The advances made in high-speed flight during th 
past ten years or so have been very rapid and hav 
brought into sharp focus the need for producing : 
comprehensive account, not only of the advance 
themselves, but also of the fundamental aspects c 
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science which have to be adduced to solve the 
problems that arise.- 

The twelve books represent the accumulated work 
of more than a hundred physicists, chemists, engineers 
and mathematicians. A programme as vast as this 
needs powerful sponsors, much financial support and 
considerable organizing ability. In fact, the series 
was sponsored and assisted by many departments of 
the United States Air Force, Navy and Army, and 
the administration and editorial functions of the 
undertaking were centred at Princeton University. 
Apart from this, the University contributed financially 
to the support of the project. Truly a ‘combined 
operation’. 

The opening section of the volume is on the funda- 
mentals of thermodynamics and is a very interesting 
account covering 110 pages. The second section, 
covermg ‘about 130 pages, deals with quantum 
mechanics and application to. molecular structure, 
and then there is a section on thermodynamic 
properties of real gases and mixtures of real gases, 
and one devoted to the properties of gases and 
gaseous mixtures. These are followed by sections on 
critical phenomena; the properties of liquids and 
liquid solutions ; the properties of solids and solid 
solutions; relaxation phenomena in gases; gases at 
low densities ; and the thermodynamics of irreversible 
processes. Each section is effectively a brief summary 
of much of the present knowledge in its own field ; 
the expositions are not unduly discursive and are 
clearly written. The different parts of the publication 
are self-contained reviews which could easily serve as 
texts in fields other than that of high-speed flow and 
jet propulsion. A detailed scientific review of each 
of the sections would involve a width of knowledge 
covering vast fields of modern theoretical and experi- 
mental physics; but there is no doubt that the 
excellence of the books so far published matches that 
of the original conception. 

Sheer size, however, sometimes appals, and the 
Princeton series may well oppress the spirit of a 
young engineer or scientist who comes fresh to high- 
speed flight and who searches for understanding. To 


any such person it should be emphasized that the , 


books are really Goliath volumes of reference, and 
are not intended to replace, for example, the two 
smaller David volumes on “High Speed Flow", 
edited by Howarth, and the two ancillary volumes 
of “Tables” and “Graphs” edited by myself. There 
is no doubt, however, that, in the long run, the 
Princeton series will have beneficial effects on the 
development of the aeronautical sciences, and that 
they will act as a springboard for still further 
discoveries in high-speed aerodynamics and jet pro- 
pulsion. In spite of this, Dedalus might well have 
groaned had he realized that his rudimentary experi- 
ments in.flying would some day lead to the massive 
volumes of the Princeton series. L. RoseNHEAD 


ELECTRIC TRACTION ENGINEER- 
ING 


Electric Traction Engineering 

An Introduction. By E. A. Binney. (Cleaver-Hume 

Electrical Series—No. 10.) Pp. 224--7 plates. 

(London: Cleaver-Hume Press, Ltd., 1955.) 15s. net. 
HE design of electric traction equipment does 
not attract the attention of authors to the same 

extent as do the spectacular developments that have 
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taken place recently xi other fields. Progress has for 
@ number of years been chiefly in the direction of 
steady improvements to established practice rather 


than in any major advance. The development of the ; ' 


diesel-electric system. together with the recent use, 
on the Continent of Surope, of industrial frequency 
supply to the contact line, have resulted, however, | 
in @ re-orientation of thought. This and recent 
proposals in Britair have stimulated interest in 
the subject, and it seems probable that the near 
future will see ccnsiderable expansion of the 
industry. The presert time, therefore, is opportune 
for the introduction. of a book such as the one 
under review, written especially for the student 
and the young engmeer starting a career in this 
field. 

The history and development of the various systems 
are first traced briefly, and there is an outline of the 
work involved in the choice and design of rolling- 
stock equipment. ‘The major part of the work is 
devoted to the design of traction motors and their 
gearing. The maderr d.c. traction motor is & highly 
specialized machine owing to strict limitations of 
space and exacting conditions of performance, and 
the author very rightly devotes a considerable part of 
the book to it. There are also chapters on the single- 
phase a.c. motor, with its own special problems, and 
on the diesel-electric generator, another machine of 
special characteristics. On the mechanical side a 
section is devoted to zear calculations and a chapter 
to mechanical drives. 

A further chapter i3 given to d.c. control systems. 
Power and contrdl diagrams are dealt with, and the 
principles of interlocas and automatic acceleration 
explained in detail. The use of rotary amplifiers 1s 
briefly dealt with. The final chapter outlines project 
work, including the preparation of speed—time 
diagrams. 

The book is adequately illustrated with diagrams 
and half-tone bloeks and includes useful appendixes 
of symbols, mathematical expressions, and cal- 
culations ‘on gears. G. H. PraTT 


‘PROJECT 6 2F THE AMERICAN 
PETROLEUM INSTITUTE 


Hydrocarbons from Petroleum 

The Fractionation, Analysis, Isolation, Purification, 
and Properties of Pstroleim Hydrocarbons. (An 
account of the Work of the American Petroleum 
Institute Research Project 6, at the Carnegie Institute 
of Technology, Pittsburgh, Penn.) By Prof. Frederick 
D. Rossini, Beveridge J. Mair, and Anton J. Streiff. 
(American Chemical Society: Monograph Series— 


No. 121.) Pp. xvi+556. (New York: Reinhold 
Publishing Corporation; London: Chapman and 
Hal, Ltd., 1953.) 143s. net. 


HE sponsorship of fundamental research has 

been an activity of the American Petroleum 
Institute since 1926. One of its earliest projects was 
that established at the National Bureau of Standards 
under Edward W. Weshburn’s direction, which has 
since become widely known as “Project 60". The 
aim set before the first small group of chemists in 
1927 was, quite simply, ‘‘the separation, identification 
and determination of the chemical constituents of 
commercial petroleum fractions”, and yet, at the 
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time, the methods available for the separation or 
Characterization of mixtures of closely similar sub- 
stances were utterly inadequate for such an under- 
taking. Unless entirely new techniques could be 
devised, it was clearly hopeless to expect that much 
progress could be made towards even a partial 
solution of a problem so complex. This is the challenge 
that was accepted. 

Project 6 is still in active operation. The achieve- 
ments of its first twenty-five years have been assem- 
bled from scattered publications and set out in this 
monograph. The account which Frederick D. Rossini 
(director of the Project since 1934) and his associates: 
have now presented is indeed monumental, for in 
fact the original objectives have been largely attained. 
The ten chapters with which the book begins deal 
very exhaustively with the fractionating processes 
that were employed and particularly with fractional 
distillation, of which the unexploited potentialities 
were quickly grasped. With a wealth of drawings 
and diagrams, the techniques and the apparatus used 
for the separation of more than.a hundred and thirty 
different hydrocarbons from one representative crude 
petroleum are set forth ; and most of these mdividual 
hydrocarbons were obtained far purer than they had 
ever been made before. Succeedmg chapters deal 
equally exhaustively with the methods used by the 
workers on the Project for the characterization. of- 
these petroleum constituents, for the measurement 
of their absolute purities and for the determination 
of their physical properties. The precision they 
sought and reached in these measurements (for 
example, of freezing and boiling points) was without 
precedent, yet it has come to be accepted as standard 
for any work of a similar sort intended to be of 
lasting quality. 

More than half the length of the monograph is 
devoted to descriptions of techniques devised by 
Rossini and his associates, which are classics of their 
kind. For many readers who are not specialists in 
petroleum technology, this will constitute the chief 
value of the book. For the petroleum chemist there 
are, in addition, chapters which deal with the hydro- 
carbon composition of the gasoline, kerosine, gas-oil 
and lubricant fractions ; with the analysis of several 
representative crudes; and with the composition of - 
distillates, alkylates and co-dimers. 

A brief discussion of the work done in other 
laboratories on the composition of petroleum takes 
in minor constituents which contain other elements 
besides carbon and hydrogen, but is out of character 
with the book as a whole and scarcely adds to its 
usefulness. It is as the authoritative account of the 
accomplishments of a famous project that this book 
takes its place in the literature of petroleum. 


THE AUTORADIOGRAPHER'S 
VADE-MECUM 


Autoradiography in Biology and Medicine 
By Prof. George A. Boyd. Pp. xiii+400. (New 
York: Academic Press, Inc.; London: Academic 
Books, Ltd., 1955.) 8.80 dollars. 
UTORADIOGRAPHY is an important tool in 
the workshop of the histologist and histo- 
chemist; the provision of an ever-increasing range 
of biologically significant compounds labelled with 
radioactive isotopes makes it an attractive method 
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of study, and its relative cheapness and simplicity 
provide further appeal, if such were needed. 

Any worker with average competence in normal 
histological and photographical methods can produce 
an autoradiograph. But, unlike the methods of 
histology and photography, the production of 
significant autoradiographs demands a much clearer 
knowledge of the possibilities and limitations of these 
apparently simple techniques. Some of, the limita- 
tions—those of the mobility and diffusion of the 
complexes to be studied—are familiar to the histo- 
chemist ; others—those of the type of photographic 


_ emulsion and its response to radiations of different 


nature and energy from elements which vary widely 
in their half-lives—are less familiar even to the expert 
photographer. Even though the desired result may 
be mainly a qualitative record of the distribution, 
the worker needs to know & good deal more of his 
material—histological; photographic and isotopie— 
than is apparent at first sight. 

Prof. G. A. Boyd has set out to provide a vade- 
mecum for the histologist who wishes to work in this 
field. In the theoretical section of the book an 
elementary treatment of the theory of the photo- 
graphic process leads up to a consideration of the 
characteristics of commercial and scientific emulsions 
and of their response to «-, B- and y-radiation. A 
chapter on the autoradiographic image is followed by 
& study of the important question of resolution. 
Dosage and exposure time are then dealt with, and 
finally a valuable chapter discusses the sources of 
error in various stages of the process. 

The second part of the book, entitled “Technique”, 
is a ‘cookery-book’ presentation of the various special 
methods in sufficient detail to permit a worker who 
is quite unfamiliar with a method to reproduce it 
satisfactorily. More than half this part deals with 
various types of sections applied to liquid emulsions 
and to films on permeable and non-permeable bases ; 
the remainder deals with less-familiar problems on 
specimens which are not flat and on the preparation 
of difficult material such as undecalcified bone and 
teeth. Much of it is evidently written from first-hand 
experience, and each recipe is followed by a brief 
discussion of its possibilities and limitations. One of 
the problems for the British worker is the constant 
reference to proprietary materials which may or may 
not be available in his country. 

Tho last part includes a comprehensive biblio- 
graphy to the end of 1952 and a series of cross- 
referencing indexes which provides a useful guide to 
the eight hundred references in this list. A supple- 
mentary hibliography of 129 titles brings the material 
up to date to the end of 1953. 

The book is well produced and well illustrated, and 
its price is no more extravagant than that of most 
American publications these days. A somewhat 
staccato style in the theoretical sections does not 
make for smooth reading ;. but there are negligibly 
few errors in the text. The technique of a preliminary 
infiltration of thick emulsions with developer at low 
temperatures is not referred to; this is a useful 
method for producing uniform development in track 
autoradiography. My main regret is the deliberate 
omission of any reference to quantitative methods ; 
if Prof. Boyd can take the opportunity of a second 
edition to bring his bibliography up to date and to 
include & section on quantitative autoradiography, 
he will still further increase the debt which we 
owe to him for the present volume. 

Jonn E. Harris 
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Colloque sur l'Acoustique des Orthoptéres, Jouy- 
en-Josas (5-8 Avril, 1954) 

Annales de l'Institut National de la Recherche 

Agronomique. Séme C: Annales des Épiphyties. 

Par René-Guy Busnel. Pp. 448. (5? Année (trimes- 

triel) ; Numéro hors Série.) (Paris: Institut National 

de la Recherche Agronomique, 1958.) 


LL the papers presented at the symposium on 
the acoustics of Orthoptera, held in France in 
April 1954, together with the subsequent discussions, 
have now been published, as a supplementary volume 
i series O of the “Annales des Épiphyties". The 
meeting has already been reported in these columns 
by Prof. R. J. Pumphrey (Nature, 173, 1219; 1954), 
and thus it 1s only necessary to direct attention to 
certain features of the printed work. 

'The volume 1s divided into three sections: defini- 
tions, methods and techniques; acoustic emission of 
Orthoptera; and acoustic reception and behaviour. 
Of the seven papers comprising the first section, the 
one of most importance is that by S. Klein describing 
the 1onie loudspeaker, a new tool of great interest in 
biological acoustics. The second section comprises 
ten papers on sound emission rangmg from morpho- 
logical description of the stridulatory apparatus to 
physical analysis of the sound, and indicates the 
magnitudé of the problem from the physical point 
of view. The third section is the most important, 
containing in its six papers reviews by Prof. W. 
Jacobs and Prof. R. J. Pumphrey on behaviour and 
by Prof. H. Autrum on sense physiology. This latter 
paper emphasizes the paucity of knowledge of the 
acoustic receptors of the Orthoptera. Prof. Jacobs’s 
paper treats the subject-of the classification and 
analysis of the acoustic behaviour of Orthoptera by 
the analytical methods of Lorenz and Tinbergen, 
while Prof. Pumphrey stresses the need for exam- 
ination of the functional importance of the phenomena. 

Tho book will be valuable to workers as a reference 
to the main outlines of the problem, representing as 
it'does preliminary work in this interesting field. 

x P. T. HASKELL 
Minerals for Atomic Energy 
A Guide to Exploration for Uranium, Thorium, and 
Beryllium. By Robert D. Nininger. Pp. xii+367. 
(New York: D. Van Nostrand Company, Ino.; 
London: Macmillan and Co., Ltd., 1954.) 55s. net. 


HIS is an authoritative handbook written 

primarily for professional and amateur pros- 
pectors. The text is in three parts, with sixteen 
appendixes. Part 1 is a déscription of the more 
important uranium, thorium and beryllium minerals ; 
Part 2 a survey of the known produemg-areas of the 
world and of potentially favourable localities; and 
Part 3 a review of prospecting techniques with advice 
on the evaluation of prospects. The appendixes 
include mineralogical identification tables, a summary 


of the laws and regulations applying to prospecting: 


in the United States and the British Commonwealth, 
and information on prices currently being paid for 
uranium ores and concentrates. 

The search for uranium to-day is so intense that, 
even though it is little more than a year since the 
text of Nininger’s book went to the publishers, the 
emphasis he gives to the potentialities of vein-type 
«deposits as the future producers of uranium is 
already out-dated. It is now apparent that, as has 
been the case with copper and other minerals, large 
bodies of low-grade ore capable of being worked on 
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& vast scale will pro: vide the bulk of the:uranium of 
future years. 

Typographical errors are infrequent and rarely 


~ cause confusion, but irregularities such as the use of 


‘thucholite’ as a mineral species, ‘columbium’ in 
preference to niobium and the loose usage of ‘second- 
ary’ (p. 42) might heve been avoided. ‘These minor 
errors fortunately detract little from the usefulness of 


the book. It is undoubtedly the most comprehonsive ' 


publication of its kind and is deservedly in world- 
wide demand. S. H. U. Bowrz 


The Biochemistry o? Vitamin B; 
A Symposium held at The London School of Hygiene 
and Tropical Medicina on 19 February 1955. Organ: 
ized and Edited by R. T. Wilhams. 


Society Symposia, Nc. 13.) Pp. v .-123. (Cambridge: ` 


''At the University Press, 1955.) Paper, 13s. 6d. net ; 


cloth, 20s. net. 


T the meeting in Oxford in 1911 of the newly 
formed Biochemical Club, now the Biochemical 


Society, it was proposed ‘to hold meetings for the ` 


discussion of special subjects. At the first meeting 
in December 1914, under the chawmanship of Prof. 
A. Harden, micro-methods of analysis were demon- 
strated—truly a prophetic and apt beginning by 
biochemical pioneers. Further meetings followed at 
irregular intervals until 1928 ; after a gap of thirteen 
years they were resumed, as "symposia, in 1941. 

In 1948 the Biochemical Society began publishing 
full reports of these symposia, and now, ably organ- 
ized and edited by Prof. E T. Williams, the meetings ` 


biochemical progress. A welcome is to be extended 
to the appearance.of the latest volume, the thirteenth 
of the series, devoted to vitamin B,» Its subject- 
matter was reviewed earlier in Nature (175, 185; 
1955) and need not be repeated here. . 

The symposium-was held in February, 1955; barely 
five months later, an international team of workers, 
headed by Dr. Dorotky Crowfoot Hodgkin m Oxford 
and Sir Alexander Todd in Cambridge, announced 
the complete structural formula of vitamin B, (see 
Nature, 176, 325; 19&5). It was a happy thought to 
print that formula im the volume, the last to be 
produced by Prof. Willams, who after long service 
is retirmg from the editorship of the symposia. He 
takes with him the thanks and good wishes of all 
biochemists. 


Compounds with Ccndensed Tiii Rings 
By Howard B. Hartough and S. L. Meisel. 
Chemistry of Heterocyclic Compounds : a Series of 
Monographs, Vol. 7.) Pp. xv+515. (New York: 
Interscience Publishers, Ine. ; London: Interscience 
Publishers, Ltd., 1954.) 16.50 dollars. 


‘HIS volume is ona of & pair as well as one of a 

series, for it: 18 ihe complement of an earlier 
volume by H. B. Hartough on uneondensed thio- 
phenes. ‘The ramificstions of thiophene chemistry 
and its recent rapid development explain the need 
for two volumes to accommodate a survey which is 
at once comprehensive, critical ard readable. 

The present volume begins with a discussion of 
orientation in the substitution reactions of furan, 
thiophene and their benzo-derivatives: this touches 
on problems which ace still.inoompletely resolved” 
and extend beyond fhe chemistry of thiophenes. 
Subsequent chapters.contain a systematic account of 
thianaphthenes, tbioirdigo, dibenzothiophenes - and 
polycyclic thiophenes, including those in which | 


(The 


. and their reports are a well-established feature of - 


(Biochemical .. 


Ys 
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another fused heterocycle is present; the final 
chapter’ describes condensed systems of selenophene | 
and tellurophene. The text, which is clear and well 
- illustrated by structural formule, maintains a good 
balance between descriptions of synthetic methods 
and ‘chemical properties. Much useful information is 
assembled in tables inserted in appropriate chapters 
and serving, with the aid of a general index, to locate 
& compound in particular quest. An extensive 
bibliography and a separate list of patents are 
intended to be complete up to May 15, 1952. 

The book will be invaluable for reference purposes, a 
necessity for all libraries, and & boon to workers in its 
particular field both now and for many years to come. 


The Structural Chemistry of Proteins 
By Prof. H. D. Springall. Pp. x+376. 
Butterworths Scientific Publications; New York: 
Academic Press, Inc., 1954.) 45s. net. 


EW satisfactory text-books of protem chemistry 

have appeared. On one hand, the subject is 
-very extensive, and much of it lies in biochemistry 
and technology; on the other hand, little struc- 
tural mformation is available in all but one or 
two cases. The present volume concentrates on 
structural aspects and- within its chosen limits is 
excellent. It provides an adequate account of the 
organic chemistry, including methods of synthesis of 
peptides and analytical methods of determining 


^... amimo-acids and end-groups. 


~ -~ A strong feature of the book, however, is its dis- 
. cussion of physical methods. Students will not find 
‘this easy going. The summary of the physical 
methods of the determmation of shape and size is 
given in such a condensed form that it is probably 
fair to say that it will only be understood by physicists 
and physical chemists who have specialized to some ° 
extent in the various methods. But readers who are 

' not mterested in these technical matters will be able 
to omit these pages or be content with & „general 
impression. 

Used in this way, students will find i6 a very Sood 
introduction to modern studies of .proteins, and 
research workers an excellent monograph to keep on 
their book-shelves. It is well printed and bound, and 
quite Reason. priced for the present day. 

J. A. V. BUTLER 


The Birds of the British Isles 
By Dr. David Armitage Bannerman. Vol. 3: Syl- 
‘viidae, Turdidae, ‘Prunellidae, Troglodytidae, Cin- 
clidae, Hirundinidae. Pp. vin +399+51 plates. Vol. 
4: Apodidae, Caprimulgidae, Meropidae, Upupidae, 
Coraciidae, Alcedinidae, Picidae, Cuculidae, Strigidae. 
Pp. xi--260--29 plates. (Edinburgh and London: 
Oliver and Boyd, Ltd., 1954-55.) 45s. net each vol. 


ITH these two volumes, Dr. D. A. Bannerman's 
stately work—with the fine plates by the late 
George Lodge—has covered at least a third of its 
ground. Vol. 3 completes the account of the passerine 
birds with, notably, the warblers, thrushes and 
swallows. Vol. 4 deals with six of the less numerously 
represented orders=—swifts,. nightjars, woodpeckers, 
cuckoos, owls, and that which includes the bee-éater, 
hoopoe, roller and kingfisher. 
' It is an-advantage that the author is not tied to 
any standard length in discussing a species; and so 
he gives long and scholarly articles on those which 
. present problems of special interest, such as the swift 
and the cuckoo. Nevertheless, even the accidental 
vagrants, such as three species of nightjar other than 
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the native one, are by no means cursorily dismissed. 


The blue-cheeked bee-eater, added to the British list 
only in June 1951, finds its due place; and it pro- 
vides occasion for quoting at length General Hutson’s 
description of the migration of this and the European 
species in Egypt and Asia. Indeed, the unusual 
amount of evidence based on observations, including 
the author’s own, in other parts of the world is again 
noteworthy as & particularly valuable feature of the 
work. LANDSBOROUGH THOMSON 


Australia 

A Camera Study. By Frank Hurley. Pp. 208. 
(Sydney &nd London: Angus and Robertson, Ltd., 
1955.) 455. ` 


HIS is & book of photographs, some coloured 

and some in black-and-white, by the distinguished 
Australian photographer, Frank Hurley. Its purpose 
is to record some of the scenery in town and 
country in Australia. It fulfils this modest purpose 
&dmirably, and it gives anyone proposing to emigrate 
to Australia a vivid idea of the continent: its clear 
Skies; its parched red inland country; its monster 
cities ; and its‘foresis, mines and pastures. It is not 
an easy landscape to photograph, for much of it is 
monotonous and uneventful; but Mr. Hurley’s great 
skill brings the scenery to life m a remarkable way. 
One has only to turn its pages to realize what oppor- 
tunities await the biologist, the geologist and the 
geographer there, and to renew one’s admiration at 
the way such a tough continent has been tamed in 
less than two centuries. 

The book 1s well produced (a compliment which is 
unlikely to have been paid to Australian books 
fifteen years ago), and the colouring of some of 
the plates is admirable; only occasionally, in the 
plate of a Queensland sugar-field, for example, are 
the values false. In this sort of a book one does not 
expect a text as elegant as the pictures: Mr. Hurley’s 
photographs are accompanied by accurate but un- 
distinguished comments, in the style of a film 
travelogue ; ; but it is & book to look at, not to read. 

ERIO ASHBY 


Suicide in London 

An Ecological Study. By Peter Sainsbury. (Maudsley 
Monographs, No.1.) Pp. 116. (London: Chapman 
and Hall, Ltd., 1955. Published for the Institute of 
Psychiatry.) lds. net. 


HIS study consists of a report on two separate 
"but related investigations: on suicides takmg 
place in the London area in the period before the 
Second World War. In the first, an attempt is made 
to correlate the suicide-rates in the twenty-eight 
metropolitan boroughs during 1929-33, with selected 


. social characteristics found in the “New Survey of 


London Life and Labour”. The second consists of 
an analysis of 409 suicides reported to the North 
London Coroner during 1936-38. The data are pains- 
takingly- analysed, and correlations are obtainedt 
between suicide-rates and certain indexes of social 
disorganization. 

. The second part of the study is the more inter- 
esting, as an essay in method,, and shows’ that the 
information available in coroners’ records is capable 
of providing valuable supplementary information on 
suicides. It would, however, have been interesting to- 
try to compare the London material with that im 
provincial towns, and possibly country areas, to test 
whether some of the regularities that are observed 1m 
London also hold outside the metropolis. 
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INTER-UNIVERSITY COUNCIL FOR HIGHER EDUCATION” 
OVERSEAS 


N 1944 the Secretary of State for the Colonies 
invited British universities to set up an Inter- 
University Organization to assist the development of 
higher education in the Colonies. This invitation was 
accepted by all the universities, and their repre- 
sentatives met in London in the rooms of the Royal 
Society, on March 8, 1946, to establish themselves as 
the Inter-University Council for Higher Education in 
the Colonies. The original title later became in- 
appropriate and was changed to Inter-University 
Council for Higher Education Overseas; 
objects of the Council remained unchanged, namely, 
those of assisting the development .of universities 
within British territories which are, or have recently 
been, Colonies, and within the Sudan. - A review of 
the work of the Council for the period 1946-54 was 
presented to Parliament last year by the Secretary 
of State for the Colonies, and this has now been 
published*. 

When the Council was established in 1946, it was 
concerned with two universities which have since 
moved outside its sphere—the University of Ceylon 
and the Hebrew University of Jerusalem. In 1948 
Ceylen became a Dominion, while the termination 
of the Palestine Mandate, also in 1948, removed the 
Hebrew University of Jerusalem from the -interests 
of the Council. From the start the Council was 
especially invited to extend its assistance to the 
Sudan, and more recently it accepted the invitation 
of the Secretary of State for Commonwealth Relations 
to assist the development of university education in 
the Federation of Rhodesia and Nyasaland. 

At the close of the Second World War there were 
only two universities in the British Colonial territories 
and the Sudan apart from those in Ceylon and 
Palestine. These were the Royal University of Malta 
and the University of Hong Kong, both of which had 
suffered much damage as the result of the War. At 
the present time there are three universities—-Malta, 
Hong Korig and Malaya—and six university colleges 
—the University College of the West Indies, the 
University College of the Gold Coast, University 
‘College, Ibadan, Nigeria, Makerere College (the Uni- 
versity College of East Africa), the University-College 


«of Khartoum, and the recently established University . 


"College of Rhodesia and Nyasaland.- Some of the 
foundations which existed in 1946 now fall within 
the province of a post-war development parallel to - 
«that of the university institutions, namely, the pro- 
vision of higher technical education m the Colonies 
wander the guidance of the Advisory Committee on 
1sColonial Colleges of Arts, Science and Technology, a 
Woody analogous to the Inter-University Council for. 
Higher Education Overseas. Institutions which come 
«ander the Advisory Committee on Colonial Colleges 
of Arts, Science and Technology include Fourah Bay 
College, Sierra Leone, Kumasi College of Arts, Science 
and Technology, Gold Coast, College of Technology, 
‘Nigeria, and the imter-Territorial Royal Technical 
College, Nairobi. 

The specific task of the Inter-University Council 
for Higher Education Overseas has been to assist the 
shree universities and the six university colleges, and 


* Inter-University Council for Higher Education Overseas, 1846- 
M954 (Cmd ae d Pp. iv+41+4 plates. (London: H.M. Stationery 
Office, 1955.) 2s. 6d. net. 


but the ' 


this sets shows how well the purpose has been 
achieved. Although figures alone can be dry and 
unrevealing, the tota number of students attending 
the university institutions coming within the province 
of the Council illustrstes one aspect of the effective- 
ness of its work. In 1946 the total number of students 
attending such institutions, of which there were only 
four active at that tine, was 726. In 1949, by which 
time eight of the institutions were effectively working, 
the total was 2,456, while in 1954 it had risen 
to 4,592. As was io be expected, in 1955 the 
figure approached 5,900. In addition, during the 
same period, the number of overseas students in - 
universities of the Unzted Kingdom and Ireland grew 
from 2,014 in 1946—47 to 9,901 in 1954-55. 

All the universities and colleges are “inter-racial. 
None has a quota system for races, although 
preference is given ‘to local candidates. They are 
wholly or mainly residential, both for students and 
staff. . 

Two important principles which the Council has 
followed during its nine years of existence have been, 
first, that there should be no compromise on the 
matter of standards of teaching and of academic 
attainment, and second, that the university institu- 


tions with which it is concerned should be completely: X 


autonomous. <A price that had to be paid for the 
achievement of attairing the academic standards of 
& first-class university. has been that initially , the 
number of students was small, with a high ratio of . 
staff to students. This in turn has meant that the 
institutions required very large funds, both capital 
and recurrent. It follows that only a few of these 
university institutions could be established at any 
one time. There is no doubt that this policy has 
justified itself, since the Colonial university institu- 
tions are fully accepted within the university world. 
This has been greatly assisted by the fact that all 
the university collegəs have entered into special 
relationship with the University of London. This has 
meant that the degrees the students take are those 
of the University of London. Furthermore, the 
University of London interests itself in appointments 
to the academic staff, particularly in the Faculty of 
Medicine. The Colonial university institutions are 
already beginning to attract research workers from 
outside, and they and their graduates are uni- 
doubtedly building ur a reputation in the world at 
large for the territories they represent. 

The maintenance of the autonomy of the university 
institutions has been important both with respect to 
finance and constitut-on- and has been adequately 
safeguarded in every instance. The independence of 
the university institations has meant that the 
relationship of the Inter-University Council to them 
has been advisory only. - 

The three universities, Malta, Hong Kong and 
Malaya, award their own degrees. The six university 
colleges will ultimately award their own degrees; but 
meanwhile their students pursue courses leading to 
the degree examinatiors of the University of London. 
The University af London -alone among British 
universities awards degrees to external students. 
Special relationship wish the University of London is 
& temporary arrangement intended to safeguard the 
academical standards of :the university colleges 
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while they are establishing their reputations and 
building up their experience. The first of the colleges 
tb assume university status wil be the University 
College of Khartoum, which has announced its 
decision to seek degree-granting authority in the 
present academical year. There is no uniform scheme 
for special relationship with the University of London 
and ıt ıs developed separately for each college, the 
college working out in consultation with the Univer- 
sity of London the arrangements which best suit its 
particular local conditions. For example, if the 
development .of secondary schools m a particular 
territory makes desirable that a mmimum entrance 
requirement to the university’ college’ should be 
adopted which is lower than that obtaining in the 
United Kingdom, the college and the University of 
London can agree to accept a modified standard of 
admission. If a lower standard of entrance examina- 
tion 19 mstituted, the length of the degree course is 
normally extended by one academical year. Special 
relationship involves the arrangement that members 
of the staffs of the university college take part in the 
setting and marking of the examinations for their 
own students, with examiners from the University 
of London. Furthermore, full-time members of the 
teaching and research staffs of the colleges in special 
relationship with the University of London may, if 
appropriately qualified, register as internal students 
for the London Ph.D: degree, and continue to carry 
out their research work in the university college. 
The Inter-University Council itself meets four times 
in each academical year, and annually appomts an 
executive committee which usually meets monthly 
during each session. Each of the universities in the 
United Kingdom, together with the three Colonial 
universities, appoints a representative member. 
Recently university colleges in England have also 
appointed representatives, while the Council has 
co-opted additional members in their individual 
capacities. The educational advisor to the Secretary 
of State for the Colonies, Sir Christopher Cox, has 
served ex officio. The late Sir James Irvine was the 
first chairman of the Council and served until 
February 1951, when he was followed as chairman by 
Sir Alexander Carr-Saunders, who had until then 
been vice-chairman. Sir Raymond Priestley then 
succeeded Sir Alexander as vice-chairman. The 
secretary has until recently been Dr. Walter Adams, 
who left m May 1955 to succeed Dr. W. Rollo as 
principal of the University College of Rhodesia and 
Nyasaland. He was succeeded in the office of secre- 
tary by S. J. Worsley. By overlapping membership 
and by other means, the ‘Council has maintained 
close co-operation with the Advisory Committee on 
the Colonial Colleges of Arts, Science and Technology, 
with the Advisory Committee on Education in the 


ZOONOSES IN 


HE annual scientific conference organized by 

the East African Medical Research Scientific 
Advisory Committee was held in the Makerere College 
Medical School, Kampala, Uganda, durmg January 
11-18. Some eighty delegates came from East 
- African territories, and visitors from Britam, Egypt, 
Israel and South Africa joined ın the discussions. In 
opening the conference, the Governor of Uganda 
spoke of the dependence of East Africa upon Great 
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Colonies, with the Colonial Research Council and 
with the various advisory research councils and com- 
muittees of the Colonial Office. It has worked in very 
close association with the University of London 
Senate Committee on Colleges Overseas ın Special 
Relationship. The Council is represented by two 
members of the Colonial University Grants Advisory 
Committee. The cost of the Council's secretariat, 
office accommodation, visits and advertising of 
vacancies has been met by an annual grant from the 
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^ Colonial Office. . 


The Council has attached great importance to the 
visits which its members and other representatives 
have been enabled to make to the overseas univer- 
sities and colleges, and indeed its work would not 
have been possible without them. Aur transport, 
which has developed so much since the War, has made 
possible the close personal contacts between the 
overseas and the home universities, the visits of 
experts and exammers, the frequent leave of academic 
staff, and the rapid exchange of correspondence and 
examination papers. The post-war period has also 
fortunately comcided with economic prosperity um 
almost all the overseas territories, and with the 
growth of responsible nationalism and the acceptance 
by both Great Britain and the dependent territories of 
a policy of transference of power to which the develop- 
ment of universities ıs well attuned. The University 
Grants Committee ın the United Kingdom has said 
that “the dependence of the Universities on the 
State is-balanced by a dependence of the State on 
the Universities’. This mutual dependence and 
partnership is as clear in the Colonies as it is at 
home. The prestige of university institutions as a 
whole has never been higher, and they are excep- 
tionally responsible to their national and inter- 
national obligations. 

In the future, as in the past, the overseas univer- 
sities and colleges will look for co-operation to the 
universities of the United Kingdom. Although the 
University of London has been enabled, by its special 
position, to give more help than other universities in 
Britain, one may hope that the other universities will 
not fail to take as much interest in the overseas 
institutions as circumstances will make possible. 
One way in which they can help is by assisting the 
promising graduates of the Colonial university 
institutions to come to Great Britain for post- 
graduate and further specialist studies. ‘The need 
for finances for the provision of postgraduate fellow- 
ships ıs clear. It is to be hoped that all will help 
who wish to see the development of universities in 
the British Commonwealth go forward in & manner 
which is worthy of the name which the Common- 
wealth has itself won 1n world affairs. 

F. G. Youna 


EAST AFRICA 


Britain and the United States of America for basic 
long-term research and on support for such research, 
and this was well illustrated in many of the dis- 
cussions, particularly m relation to taxonomic 
research. 

Dr. H. Hoogstraal, of the U.S. Naval Medical 
Research Unit, Cairo, described the great faunal 
explorations which the Unit has carried out in north- 
eastern Africa as a basic preliminary to ecological 
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studies. This immense collection of mammals, birds, 
reptiles, amphibians and ectoparasites is now under- 
going detailed examination, and much new informa- 
tion is emerging and will be made available in keys 
and check lists. Much admiration was expressed by 
conference members of this study ; it is not being 
carried out under the pressure of a disease outbreak, 
in which circumstances hasty and inaccurate con- 
ceptions can arise; and it is regrettable that in East 
Africa so little collecting is being done. The need for 
a basic faunal study unit is great, there are serious 
gaps in existing collections and many taxonomic 
concepts require stabilizing. It is difficult to get 
bird, mammal or insect identifications done in East 
Africa, and the resources of the British Museum are 
frequently called upon. But there are limits to these 
resources and frequent delays in -identifications, 
despite the willing help of the Museum staff, who 
have many other calls upon their services. 

The difficulties and expensiveness of faunal 
research studies in East Africa were clearly recog- 


nized, and Dr. Hoogstraal stoutly maintained that the | 


situation is not so gloomy as some have pictured. 
The British are notable collectors and senders-home 
of material, the British Museum’s resources are 
immense and can be supplemented and more and 
better keys can be provided. - 

Nevertheless, the lack of basic East African data 
makes research upon the local zoonoses difficult, as 
was shown in symposia on rabies, Q fever, brucellosis, 
helminthiasis, virus zoonoses and trypanosomiasis. 
The status of trypanosomiasis as & zoonosis is not at 
present established, and the conference heard of new 
efforts being made in the crucial experiment of 
isolating Trypanosoma rhodesiense from wild animals. 
Dr. K. C. Willett spoke of several lines of investi- 
gation - which suggest the possibility that Tr. 
rhodesiense may have developed from Tr. brucei, the 
game trypanosome which is non-infective for humans, 
by repeated passages through Glossina pallipedes, 
and this possibility is being investigated. The con- 
ference warmly welcomed the presence of Dr. B. 
Weitz, of the Lister Institute, whose studies of the 
blood meals of tsetse fly and other arthropods are so 
important to Hast Africa. If the hosts of tsetse fly 
could be clearly identified, specific measures of 
eradication could be devised and the distasteful 
method of wholesale game slaughter discontinued. 
Thus Dr. Weitz mentioned that he has never found 
the blood of certain common game animals in tsetse 
fly. The policy of wholesale game slaughter found 
no support in the conference, and this for two 
reasons. First, because of the promises held out by 
further work on the lines Dr. Weitz had indicated, 
which would, it was hoped, advance rapidly ; and 
secondly, because of the general realization that until 
population pressure rises to the point where there is 
a real need for the land now occupied by tsetse, there 
is not likely to be any major decrease in the size of 
such areas. There is, therefore, no point in adopting 
such an unpleasant and unnecessary policy in East 
Africa. 

Dr. R. B. Heisch pleaded for a holistic synecological 
approach to the problem of East African zoonoses, 
on a basis of detailed taxonomic studies and investi- 
gations of the host~parasite relationships. . This 


approach has been utilized in existing studies of 


plague, relapsing fever and kala azar in East Africa. 
Dr. Heisch believes that the more resistant animal 
hosts may be important in maintaining the disease 
organisms, though this is scarcely the case in the 
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virus zoonoses, -where a continuous supply of non- 
immunes, who ‘circulate the virus in the blood in 
large amounts, is an essential to maintaining a 
zoonosis. Moreover, when a zoonosis gets under way, 
man-to-man contact may be sufficient to keep the 
infection spreading, and in Kenya the kala azar 
epidemic may be spreading in this way. But Dr. 
Heisch’s conception is worthy of serious study ; 
man’s fellow sufferers are too often regarded. as his 
enemies. The snail, taat humble but useful member 
of the aquatic community, as Mr. R. Beauchamp 
called it, is the chie? sufferer from schistosomiasis. 
The resistant animal hosts of & zoonosis must not be 
too readily ‘dismissed. 

Much more informstion is needed, too, about the 
small mammals of Kass Africa, which may be involved 
in a number of zooneses, and co-operation is most 
desirable between those who trap mammals for a 
variety of purposes. As much serum as possible 
should be collected, and a plea was made for the 


.Setting up of a ‘museum’ of deep-frozen sera from 


mammals, as this would greatly expedite the sero- 
logical investigations of zoonoses. Detailed syneco- 
logical studies might explain some of the discon- 
tinuities in disease ircidence in East Africa which 
cannot at present be explained. Thus _rift-valley 
fever antibodies are present in sera of cattle in both 


the Eastern and Weszern Rift valleys, though they , 


are not found in sera from the higher intervening 
areas in Uganda. Kncwledge is too scanty at present 
to explain these discortinuities, but in this connexion 
much attention is being paid to birds as possible 
disease vectors. 
major part they are believed to play in the endemio- 


logy and epidemiology of West Nile virus infections. 


m Egypt and in Israel. The breeding seasons can 
provide a fresh stock of non-immunes, and in their 


breeding areas some virus infections may be endemic., 


In the areas to which. or through which, such birds 
migrate, epizootics anc outbreaks of zoonotic diseases 
may occur. Unusual climatic conditions may delay, 
alter or.extend these areas, leading to mysterious 
outbreaks of disease in areas previously unaffected 
or only. affected at lonz intervals. These possibilities 
in relation to & number of virus zoonoses are now 
being investigated, and they:may be of importance 
in such an epizootic disease as African horse sickness. 
There are periodic outbreaks of this disease in widely 
separate geographical areas after intervals of freedom, 
which may extend to ten or twelve years. 

But in searching for explanations of these and 
other zoonotic outbreaks, there are limitations in the 
taxonomic approach which should be borne in mind. 
Thus Dr. A. Haddow »ointed out that the fact that 
the same species exists in-two different areas is no 
guarantee that it behsves identically in both places. 


_Im one place Aedes simpsoni will bite man freely, 


whereas as httle as ten miles away it will only bite 
animals. Some anopheline spécies feed exclusively 
by day in some arsas, exclusively by night in other 
areas. There is, in & sense, no end to these studies. 
Moreover, a parasite ictroduced into a new area may 
adapt itself to previously resistant local vectors. Dr. 
M. Davies quoted. exemples of this from Israel in 
relation to schistosomiasis, introduced by immigrants 
from Iraq, and filariasis introduced from Cochin. 


Therefore, on a basis of sound taxonomy, each ' 


zoonosis requires specific ecological study in each 
affected area. Lack of appreciation of this has led 


-to much wasted effors.in trymg to apply control 


measures, devised upcn a basis of experience else- 


Dr. R. M. Taylor described the ` 


4 


z 


at 


where, to a specifically local moba -Thus in Kenya, 
night screening of cattle from mosquitoes protects 


. them from Rift Valley fever, whereas m South Africa 


the vectors are day-biting mosquitoes. 

If each local problem requires specific study, then 
it is important to start in the most promising areas. 
In East Africa, the forest fringes are such areas. 
There the species of the forest and the open country 
come in contact, and there are other species which 
can only maintam themselves on the forest fringes. 
But this 1s only one such ‘fringe area’; in Kenya, 
kala azar is somehow connected with the termite hills 
which represent another such contact arga.. Several 
Speakers stressed. our ignorance of forest animal 
ecology and hoped that more work would be done 
in this field, Others directed attention to the 
effect of turning pasture land into arable land, 
and to the effects of new irrigation schemes an East 
Africa. \ 

One curious feature of the conference was the 
repeated criticism of the laws of the Hast African 
territories. It was pointed out that existing legis- 
lation in many fields is extremely advanced and 
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ridiculously at variance with existing practice. The 
laws cannot, in fact, be enforced, and this has had 
unfortunate results. In other fields they are curiously 
restrictive, as was brought out. by reference.to cam- 
paigns against rabies. There is no Jegislation against 
laying poison bait, but the officers - who lay it are 
personally financially responsible for any ensuing 
claim for damages. So much publicity is therefore 
necessary before laying bait “that even the jackals 
heard about it", and such campaigns have been 
extremely ineffective. 

The conference revealed the enormous fields for 
research that the zoonoses hold in East Africa,’ and 
m his closing remarks the president, Mr. H. 'R. Binns, 
of the East African Veterinary Research Organiza- 
tion, stressed this. He called for the’ closest co- 
operation of medical and veterinary research workers 
and other scientists which has been so fruitful in the 
past, and emphasized the willingness of all institutions 
and organizations in East Africa to welcome visiting 


. workers from other countries who wish to help in the 


solution of East Africa’s many problems. 
J. N. P. Daviess 


OBITUARIES 


Prof. A. O. Rankine, O.B.E., F.R.S. - 


Tue death, on January 20, of Alexander Oliver 
“Rankine at the age of seventy-four removes & much 
respected figure from scientific circles in London, 
especially those connected-with applied physics. He 


- played a leading part in the development of important 


branches of that subject, including optics and geo- 
physics, not only m their technical aspects but also 
in connexion with the relevant organizations, both 
academic and ‘professional. In later years he gave 
much devoted service to the Royal Institution. He 
was a frequent lecturer there, and was honorary 


` secretary during’ 1945-52. 


Born in 1881, he was the son of the Rev. John 
Rankine, of Guildford, a Baptist minister, and 
started his education at the Board school at the age 
of four years. 
Grammar School, whence he won a county major 
scholarship to University College, London, and 
graduated with first-class honours in physics in 1904. 
He was awarded the D.Sc. degree in 1910 for his 
published work, mostly on the viscosity of gases and 


associated studies of the dimensions of gaseous ' 


molecules. = 

He held a research sppointeiati in University 
College during 1904-19, except for & period in the 
Admiralty Experimental Station, Harwich, during 
1917-18, in which he worked on a method of tele- 
phonie communication by the modulation of a beam 
of light. He was made O.B.E. in 1919. After the 
First World War he accepted the post of assistant- 
professor of physics in the Imperial College of Science 
and Technology, South Kensington, being later pro- 
moted to æ full professorship. His outstanding 
personal gifts, generosity and organizing capacity 
brought him into prominence, and when Prof. F. J. 
‘Cheshire (director of the Technical Optics Depart- 
ment) retired in 1925, Rankine was appointed to that 
post, which he held until 1931, when the Optics 
Department became a postgraduate branch of the 
Physics Department under Prof. (now Sir George) 


4 


Later on, he attended Guildford . 


. describe in his own amusing way. 


Thomson. About this tune he became the lasb 
president of the Optical Society. 

The great interest in optical research stimulated 
by the First World War had diminished, and the 
Optical Society lacked the resources to maintain it as 
an independent body. Under Rankine’s guidance ıb 
was united with the Physical Society. (Perhaps the 
wisdom of this step was not fully apparent until some 
years later, when the Optical Group of the Physical 
Society was formed with his help and has continued 
increasingly to flourish.) Rankine was president of 
the Physical Society for the first two years after the 
union. He had always taken a keen interest in that 
Society as its honorary secretary (1923-29) and 
member of Council. * 

He was one of the founder fellows of the Institute 
of Physics and served on the Board m. various offices, 
including that of honorary secretary and vice- 
president during 1923-37; also during 1943-47. His 
tolerance and level-headed counsel made him a highly 
valued member of committees, and a large amount 
of such work fell to his share, including various tasks 
in connexion with Section A of the British Association, 
of which he was president in 1932. 

In the early nineteen-thirties, Rankine became 
interested in the rapidly developing subject of 
geophysics, and gave much help to the early develop- 
ment of related studies in the Imperial College. 
Various papers under his name on geophysical instru- 
ments were beginning to appear at the time of his 
election to fellowship of the Royal Society in 1934. 
He left the Imperial College in 1937 to become the 
chief physicist to the Anglo-Irenian Ou Company, 1n 
which capacity he paid several visits to Persia, 
encountering various adventures which he would 
Between 1942 and 
1945 he was seconded to the Petroleum Warfare 
"Department, in which connexion he had much to do 
with the development of ‘Fido’—the use for fog- 
dispersal of petroleum vapour burners flanking 
landing strips on air-fields. A visitor to Earl's Court 
on a wintry day might find Rankine and his assistants 
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wrapped in duffle-coats and working cheerfully in icy 
cavernous gloom with giant fans, rows of burners on 
the floor, and arrays of. electrical thermometers to 
record the three-dimensional temperature distribu- 
tion. It was a task for which his earlier researches 
on the viscosity of air had prepared him very well. 

After servico as visitor and manager, he was 
appointed in 1945 honorary secretary of the Royal 
Institution, & post which was to involve him, a few 
years later, in acutely. controversial personal issues. 
Few will be disposed to deny the courage and tenacity 
with which he suecessfully maintained his position 
and views in the face of increasing difficulties and 
deteriorating health. -The key to his general position 
on social issues lay in his early upbringing, and an 
instinct to support humbler ones against power and 
privilege. He.had, as he said, a natural sympathy 
with the rebel, though he took his place easily and 
naturally in any milieu. His rare gift of friendship 
will make his loss widely mourned. 

He married, in 1907, Ruby Irene, daughter of the 
late Mr. Samuel Short, of Reading, and had two sons 
and two daughters. L. C. MARTIN 


Dr. A. L. Hall, F.R.S. 


ARTHUR Lewis HALL, one of the foremost con- 
tributors to South African geology, died on August 
13, 1955, at his home in Pretoria. 

Hall was born on January 10, 1872, at Birming- 
ham. A scholar of Gonville and Caius College and 
Harkness Scholar in geology at Cambridge, where 
later he also took his doctorate, he was appointed 
field geologist to the Geological Survey of the Trans- 
vaal in 1903. In 1915 he became assistant director 
of the Geological Survey of the Union of South Africa 
and in January 1932, on reaching the age limit, he 
retired from official duties after thirty years of 
devoted service to the State and to South African 
geology. He then busied himself as a consulting 
geologist, until.his eyes began to trouble him and he 
was forced to withdraw from further active work in 
the profession in which he took such a lively interest 
and achieved so much. z P 

Apart from general features, little was known of 
the geology of the Transvaal in 1903. Consequently, 
almost wherever his work led him, Hall found himself 
breaking fresh ground, and he can justly be counted 
among the able pioneers of South African geology. 
Most of his work was done in the eastern and north- 
eastern Transvaal m a much diversified country of 
rugged mountains and low-lying bush-veld. In the 
early days, field-work there was accompanied by 
many obstacles as well as a vast amount of fatiguing 
work that called for ingenuity, courage and the 
ability to overcome difficulties in order to achieve 
success. Hall, a great enthusiast and an energetic 
worker, possessed these qualities to a marked degree. 
His strong constitution and tenacity of purpose 
enabled him to produce the fine geological maps for 
which he is noted. ` E 

By his strenuous field-work, his detailed micro- 
scopical studies of large amounts of petrological 
material and other research work, Hall was able to 
make many important contributions to geology in 
the fields of pure as well as applied science, and thus 
exerted a lasting influence on geological development 
over & wide part of the Transvaal. He wil be 
especially remembered for the leading part he played 
in the delineation of the Transvaal System and its 
relationships to other formations, his studies of the 
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Archæan formations, his investigations - of the 
country’s mineral resources and, above all, his 
elucidation of that g-est igneous assemblage known 
as the Bushveld Igneous Complex, with its wide, 
contact metamorphie aureole. He conducted the 
Shaler Meniorial Expedition and also the Bushveld 
excursion of the International Geological Congress 
. through the northern and eastern parts of the 
Complex, when he was able to present ‘much 
important field-evideace to a phalanx of geologists 
that included the éhte of international petrographical 
thought". ' 
Internhtional geology was advanced by Hall's share 
in the deliberations during the sessions of thp Inter- 
national Geological Congress held in Spain, the 
United States and Russia. The success of the Congress 
in South Africa in 1929, of which he was the secretary- 
general, was largely Cue to his organizing abilities. 
The Geological Museum of the Geological Survey 
owes & very large part of its utility and attractive- 
ness to his energy and care. i 
Hall was a past-president of the Geological Society 
of South Africa, a Fellow of the Royal Society of 
South Africa and of the Geological Society of London, 
8 couneil member anc president of the South African 
Geographical Society, a corresponding member of the 
Geological Society of America, and a regional vice- 
president of the Sosiety of Economic Geologists, 
United States of America. His distinguished services 
to geology were recogaized by his election as a Fellow 


of the Royal Society and as an honorary member of .. 


the Geological Society of South Africa, and in the 
award to him by the Geological Society of London 
of the Murchison Medel, and by the Geological Society 
of South Africa af the Draper Medal. : 

Socially, Hall was a man of distinct personality 
whose sterling worth and ability aroused the deepest 
respect and admiration among those who worked 
with him. He will ke remembered as much for his 
intense humanity as for his geological prowess. 

: 3 - Louis T. NEL 


Dr. E. C. S. Megaw, M.B.E. 


By the sudden. desth of Dr. E. C. S. Megaw on 
January 25 at the earzy age of forty-eight, the nation 
has lost one-of its most prominent scientists in the 
field of applied radio-physics. 

Erie Christopher Stanley Megaw, the eldest son of 
a Belfast solicitor, was educated at Campbell College 
and The Queen’s University, Belfast; and, after 
obtaining his B.Sc. degree in electrical engineering, 
he was elected to & ressarch fellowship at the Imperial 
College of Science and Technology, University of 
"London. While still a schoolboy, he became prominent 
among radio amateurs, and was reputed to be the 
first amateur in Ireland to receive signals from New 
Zealand on his home-made apparatus. 

It was at the Imperial College that his scientific 
interest in the gensration and use of very short radio 
waves was aroused; and, under the direction of 
Prof. C. L. Fortescue, be studied electronic oscillátions 
in valves. He joined the staff of the Research Labor- 
atories of the General Electric Co., Ltd., in 1930, and 
rapidly acquired a reputation as a result of his 
research on the magnetron short-wave oscillator. A 
paper on this subject read before the Radio Section 
of the Institution of Electrical Engineers in 1933 was 
awarded the Duddell Premium of the Institution. 
He also received the ploma of the Imperial College 
and later the D.Sc. degree of Belfast. 
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„as a member: of the staff of the General Electric 
Company, was, with his colleagues, working on behalf 
of the Admiralty and was closely associated with the 
design and, development for production of the cavity 
magnetron, experimental models of which had been 
produced by Prof. J. T. Randall and Dr. H. A. H. 
Boot, working at the University of Birmingham. As 
is well known, the cavity magnetron was widely used 

-on both sides of the Atlantic and it has been described 
' as the biggest single inventive contribution towards 
the technical superiority which the Allies achieved 
over their enemies. Later in the War he began to 
investigate the propagation characteristi¢s of radio 
waves on wave-lengths from a few metres to 3 cm. 
over both land and sea; and his active interest in 
this field of research continued up to the time of his 
death. 

Dr. Megaw was appointed M.B.E. in 1943, and 
three years later he accepted the post of super- 
intending. scientist of the Radar Branch of the 
Admiralty Signal Establishment. Later he was 
appointed director of physical research in the Royal 
Naval Scientific Service ; and although this involved 
him in an increasing amount of administrative work, 
his active mterest in the-scientific side of radio 
research remained. 

He was the pioneer investigator in Britain who in 
1950 directed attention to the propagation charac- 
teristics of very short radio waves by scattering in 
the troposphere, and the advantages, which are only 
now being realized, of the use of scattering technique 
in certain fields of communication. His theoretical 
and experimental work on this problem were assisted 
by reviewing the analogous case.of the fluctuations 
of light waves transmitted through a turbulent 
atmosphere; and he used the subject of “Waves 
and Fluctuations" in his chairman's address to the 
Radio Section of the Institution of Electrical 
Engineers in October 1952. 

For several years past, Megaw was ‘an Admiralty 
representative on the Radio Research Board of the 
Department of Scientific and Industrial Research, 
and a member of its Tropospheric Wave Propagation 
Committee. His expert advice and assistance on these 
bodies will be greatly missed. But his reputation was 
by no means limited to Great Britain. He attended 
several General Assemblies of the International 
Scientific Radio Union in various European countries ; 
and at these he made important contributions to 
the sessions concerned with tropospheric wave 
propagation. On such visits, as on all other occasions, 
he was a delightful companion with an enviable 
command of the local language, and a flair for 
knowing the best, mexpensive places for good food 
and wine. His interest in art, architecture and stained 
glass were also evident by the opportunities he seized 
when visiting foreign capitals. He is survived by his 
wife and two sons. R. L. Surrzg-RosE 


Dn. Mucaw’s outstanding ability was recognized 
in the Royal Naval Scientific Service by his promotion 


m one step from senior principal scientific officer to ' 


chief scientific officer, and his appointment as director 
of physical research ın 1950. Although his previous 
researches had been mostly in radio, he soon showed 
that his skill was in no way limited to that field. He 
brought a freshness of outlook and keen under- 
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In the early days of the Second World War, Megaw, 


^ 


standmg to a wide variety of problems, and his - 


extraordinary energy enabled him not only to direct 
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& formidable programme of research and develop- 
ment but also to initiate and play a direct part 
in one of its most successful projects. - Although 
security considerations prevent any detailed account 
of this work being given at the present time, his place 
in the records of naval science is already assured. 
Megaw was not only gifted as & scientist. He 
possessed personal qualities which contributed no less 
to -the successful outcome of his endeavours. His 
integrity, sincerity, loyalty and friendliness, com- 
bined with a high sense of duty, made him an ideal 
leader. No one who had the fortune to work with 
him could have failed to gain inspiration and en- 
couragement from his example. 

'Megaw wil be sadly missed. The loss to naval 
Science will be particularly felt at & time when men 
of his kind are so scarce. My own association with 
him was of the happiest, and I could not have wished 
for a truer friend or more loyal colleague. 

H. F. Wus 


Mr. D. J. Matthews 


WrrH the death at nearly eighty-three years of 
age of Donald John Matthews, the science of oceano- 
graphy has suffered the loss of a man of very dis- 
tinguished standing. He was born at Surbiton in 
July: 1873, was educated at Marlborough and 
University College, London, and died recently at 
-Camberléy. His long life was filled with an astonishing 
variety of professional activities, and was marked by 
great skill with wireless, photography and microscopy 
as hobbies. It was in 1902 that he first took up 
oceanography when he entered the service of the 
Marine Biological Association of the United Kingdom, 
after having been for some years an analytical chemist 
and research chemist with the British Aluminium 
Company. 

In his University College days, Matthews worked 
under Sir William Ramsay at the exciting tume when 
the inert gases were being isolated. Letters exist in 
which Ramsay gives great credit to Matthews for 
working up the minerals which proved eventually to 
contain hehumni, refers to hım as a most capable 
manipulator, and rémarks upon his love of studying 
minute marine animals under the microscope. While 
at Plymouth, Matthews published some notable 
papers on the oceanography of the waters off the 
south-west of the British Isles. In 1913 he was 
engaged aboard S.S. Scotia on studies of the waters 
around- Newfoundland to provide information upon 
which could be based action designed to lessen 
shipping risks in those waters. The cause was the 
Titanic disaster and the outcome the International 
Ice Patrol. After a short time spent working at 
Rothamsted Expermental Station around 1920, 
Matthews entered the Scientific Service of the 
Admiralty 1n the rank of principal scientific assistant, 
and was, until 1936, seconded to the Hydrographer 
of the- Navy. lt was as occupant of that post that 
most people will remember him, and it was during 
that service that he published his well-known “Tables 
of the Velocity of Sound in Pure and Sea Water for 
use in Echo Sounding and Sound Ranging’’. -These 
tables have been an invaluable tool in many hands, 
and will doubtless be the chief monument, of the 
kindly, quiet personality who was held in great 
esteem in oceanographical circles far beyond the 
bounds of his own country. Matthews, who was a 
widower, is survived by a son and three sisters. 

J. N. CARRUTHERS 
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Physics at. Newcastle upon Tyne: 
Prof. S. K. Runcorn 


Dr. S. K. Runcorn has been appointed professor 
of physics in King’s College, Newcastle (University 
of Durham). He was educated at_King George V 
School, Southport, and entered Gonville and Caius 
College, Cambridge, in 1941. He took the Mechanical 
Sciences Tripos in 1943 and later was awarded the 
John Winbolt Prize in engineering. During 1943-46 
he worked in the Radar Research and Development 
Establishment of the Ministry of Supply at Malvern, 
particularly in the field of servomechanisms. He was 
then appointed assistant lecturer in physics in the 
University of Manchester and became lecturer in 
1948. There, with several younger colleagues, he was 
mainly concerned with the first systematic study of 
the variation of the geomagnetic field below the 
Earth's surface. This work was carried ‘out in coal 
mines down to a depth of 4,000 ft. His results show 
that the field increased downwards in a way which 
was in agreement with the hypothesis that the origin 
of the Earth’s field lies in the deep interior of the 
Earth: thus excluding the ‘bulk’ theory initiated by 
Schuster and H. A. Wilson and recently further dis- 
cussed by Blackett. In 1948 he was elected a Fellow 
of Gonville and Carus College and in 1949 became 
assistant director of research in the Department of 
Geodesy and Geophysics, University of Cambridge. 
Together with a group of colleagues he has been very 
active in the field of rock “magnotism, studying both 
igneous and sedimentary rocks. This work has 
resulted in new evidence for reversals of the geo- 
magnetic field and for polar wandering. To test the 
latter hypothesis, he has collected rocks m the 
United States of America. He has also made both 
observational and theoretical contributions to the 
understanding of the secular variation of the Earth's 
magnetic field and the origin of the Earth's general 
field. Under his stimulation a group of physicists 
has made important contributions to various aspects 
of the physical problems involved in this study: 
thus Dr. Hide has made some very interesting experi- 
mental investigations of the effect of rotation on 
convective systems. The results are of great interest, 
particularly m relation to meteorology. Other such 
work has been concerned with the electric con- 
ductivity and temperature of the Earth's mantle. 
Dr. Runcorn spent the summers of 1952 and 1953 as 
a research geophysicist in the University of California 
at Los Angeles. 


- 
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Metallurgy at University College, Swansea : 
Prof. A. R. E. Singer 


As announced some tıme ago, the Steel Company 
of Wales and Messrs. Richard Thomas and Baldwins, 
Ltd., have together ‘made a gift totallmg £100,000 
for devolopments i in metallurgy at University College, 
Swansea. It is mtended that these developments 
shall provide special facilities for the scientific study 
of casting, deformation, welding and other fabrication 
processes. This extension involves a type of physical 
metallurgy which can be called ‘fabrication metal- 
lurgy’, and it will be & special line of research and 
teaching within the existing Department of Metal- 
lurgy ; the work will be directed by an additional 
professor. 

Dr. A. R. E. Singer, senior lecturer and acting 
head of the Department of Industrial Metallurgy 
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of the University of Birmingham, has been appointed 
to the newly created chair. Dr. Singer graduated 
with first-class honours at the University of Birming- 
ham in 1938, and sook his Ph.D. degree in 1946. 
During 1938-43 he worked in the Metals Division of 
Imperial Chemical Industries, Ltd., and was at first 
concerned with research and development in copper 
and brass, and then zn the manufacture of aluminium 
alloy castings and wrought products. Until 1944 he 
was development enzineer with Birmetals, Ltd., and 
engaged in establisFing methods for the large-scale 
manufacture of wroaght magnesium products, after 
which he returned to the University of Birmingham 
as head of a research team examining the welding of 
aluminium alloys. In 1946 he was appointed to the 
teaching staff and bscame responsible for designing, 
equipping and eventually managing the new Aitchison 
Laboratories. He is particularly interested in the 
principles of technicel control in metallurgical manu- 
facture and published a paper on this subject in the 
Journal of the Instituze of Metals in 1953. His research 
publications have inoluded work on the cracking of 
aluminium-base alloys, and special features concern- 
ing the plastic deformation of metals. 


Birmingham College of Technology: - 
Mr. James Wilson. 


Mr. James WinsowN is leaving the Birmingham 
College of Technology, where he has been principal 
for the past ten years, for the post of director of 
education and trainmg of the British Motor Cor. 
poration. He went to Birmingham by way of the 
University of Glasgow and Coventry Technical 
College, and durmg his time at Birmingham he has 
seen the developmens of all the departments of the 
College cope with ths greatly increased demands of 
this great industrial area. In addition to the problems 
of increasing numbers in higher level courses, pro- 
vision has been mace in a “variety of subjects for 
special and postgraduate courses, an example of work 
of great and immediate value to people already in 
industry. Provision has also been made for ‘sand- 
wich courses’, and there is a substantial and growing 
amount of research m most of the departments of 
the College. There has also been notable growth of 
studies m industrial edministration. In the past few 
years the Birmingham Education Authority has been 
developing a very large extensions scheme which 
involves the Colleges of Technology, Art and Com- 
merce, and it is certain that Mr. Wilson and his 
colleagues wil have found their greater material 
facilities both an inspiration and the occasion for a 
great deal of planning. Last November H.M. the 
Queen and the Duke of Edinburgh inaugurated the | 
new buildings and inspected those parts of the new 
buildings already finished. The Colloge of Technology, 
obtains considerable increased accommodation in 
these parts, and when the whole provision 1s avail- 
able, Birmingham will possess one of the largest 
technological institutzons in Britain. Mr. Wilson’s™ 
new post is a sign of the times; but though tech- 
nological education ix his College will be well aware 
of its loss, it is nevertheless the case that such work 
as he is to do withix industry will greatly help to 
make the best use of the education and training 
acquired in the technical colleges. 


.Dr. P. F. R. Venables 


Dr. P. F. R. VENABLES, who succeeds Mr. Wilson 
at Birmingham, went from Southend to the Royal 
Technical College, Sa‘ford, in 1947, and smce then 
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has contributed very greatly to the development of 
technieal education not only in Salford but also in 
the north-western region and nationally. The Salford 
College has always been an important: institution_in 
the region, but during Dr. Venables’s term of office 
it has grown in its service and influence. All its 
departments have increased their facilities to students, 
both full- and part-time, ‘and in particular the.‘sand- 
wich system’ has been established ; it now has some 
430 students, and this number is expected to grow 
to 1,100 in-five years time. This system, in which 
students alternate periods in the College with periods 
in industry, shows that Dr. Venables has the full 
confidence of industrialists in the area, and it may 
be expected that this work will be an important 
contribution to the improvement of technological 
services in the region. But Dr. Venables’s work has- 
not been limited to his own area. In 1951 he visited 
the United States under the Fulbright Scheme to 
Study the work of universities and technieal colleges 
linked with industry, and to see schemes for indus- 

trially sponsored research. Since 1954 he has been 
chairman of the Regional Academic Board, which 
includes university, technical college and industrial 
members, and he is also & mernber of the National 
Advisory Council for Education in Industry and 
- Commerce. He has also held high office in the 
Association of Technical Institutions and in the 
Association of Principals, of Technical Institutions. 
He has recently published an authoritative book, 

“Technical Education” (See Nature, Feb. 18, p. 296), 
and holds ‘a Leverhulme Research Fellowship to 
study “Education and Training Schemes in certain 
industries with special -reference to the work of 
technical colleges and the needs of smaller firms". He 
was vice-chairman of the national committee which 
produced the report on “Liberal Studies in a Tech- 
nical Age". He is leaving Salford after having 
devised and started an extension scheme expected 
to cost £1,500,000. He will be greatly missed in the 
region on account of his knowledge, energy and good 
fellowship. 


_ Edward Goodrich Acheson (1856-1931) i 


EDWARD GOODRICH ACHESON was born on March 
9, 1856, at Washington, Pa. Of Scottish and English 
ancestry, he died in 1931, and during his life was 
granted patents for seventy inventions. Outstanding 
were an industrial method of producing silicon 

, carbide electrothermally (1891), the manufacture of 
graphite from a coke base in the electric furndce 
(1893) and the manufacture of pure graphite of high 
crystallinity (1896 and 1900). Having prepared pure 
graphite in the electric furnace, Acheson turned his 
attention to means of disintegrating dt and preparing 
colloidal dispersions. He succeeded im this (1906~7) 
and made available stabilized dispersions of graphite 
for lubrication. Colloidal graphite is used to-day to 
aid the lubrication of mechanical equipment of all 
kinds, in filament wire drawing and for the produc- 
tion of electrically conducting coatings. At the 150th 
anniversary of the signing of the Declaration of Inde- 
pendence in 1926, the United States Post Office 
exhibited seventeen patents of E. G. Acheson which 
had benefited industry. The Smithsonian Institu- 
tion has a permanent Edward Goodrich Acheson 
Exhibit, showing products springing from his inven- 
tions and the medals awarded to him. He was 
awarded the Rumford Medal of the American 
Academy of Arts and Sciences (1908), the Perkin 
Medal of the American Section of the Society of 
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Chemical Industry (1910), and the Univesity of 
Pittsburgh conferred on him the honorary degree 
of doetor.of science in 1909. The présent annual 
world production of silicon carbide for. machining 
and grinding runs into many thousands of tons, 
with plants m more than twenty countries. Electric 
furnace graphite in electrode and powder form, made 
by Acheson’s process, is produced,in very large 
quantities, in Britam, the United States, France and . 
other countries. It was this pure form of graphite 
that was used as moderator in the first nuclear reactor 
in the world to be built, at ‘Chicago. At one time 
Acheson was an assistant to Thomas Edison at 
Menlo Park and carried out development work on 
early incandescent lamps, while he installed the first 
electric lighting system in Europe, at Milan. Ho 
lived for some time in London. 
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Recent Solar Activity 


Two streams of large sunspots, ın latitudes 20° N. 
and 20° S., were visible on the Sun’s disk during 
February. The total area of sunspots on February 20 
was: greater than that of any day since 1947, the 
previous sunspot maximum year. The most recent 
sunspot minimum occurred during the first half of 
1954. Since that time sunspot activity has, with the 
usual variations, increased steadily, and about 
twenty-five sunspot groups have exceeded in area 
500 millionths of the Sun’s hemisphere within the 
past fourteen months. The mean daily sunspot 
number for the months November 1955—-February 
1956 has been around 90. The steepness of the rise 
in the sunspot ‘cycle is believed to indicate the 
‘height’ of the coming maximum, so that if sunspot 
activity continues to increase, mean daily sunspot 
numbers in excess of 150 may be expected by the 
end of 1956. The actual epoch of sunspot maximum 
would probably occur during the first half of 1957. 

On February 23 at 0330 hours v.t., a large flare 
was observed on the Sun from an Indian observatory ; 
it lasted until 0510 h. Complete Dellinger-type 'fade- 
outs’ of radio circuits from Hong Kong and Smgapore 
occurred between 0345 h. and 0500 h., such as aro 
normally associated with the ultra- violet light from 
a large flare. A large increase of cosmic-ray flux was 
simultaneously recorded by many types of recorders 
in different parts of the world. A sea-level meson 
recorder in Great Britain showed’ a 100 per cent 
increase in counting-rate starting durmg the ten- 
minute period 0340-0350 h. Previous increases ' 
associated with solar flares on similar instruments 
have only rarely occurred and have never exceeded 
40 per cent. The flux gradually diminished and 
normal counting-rate was resumed two to three hours 
later. Lower-energy cosmic radiation probably con- 
tinued to arrive from the Sun. 


Research in Industry- and Government 


Iw the third E. F. Armstrong Memorial Lecture to 
the Royal Society of Arts,-given on November 23, 
Dr. B. K. Blount, deputy secretary of the, Depart- 
ment of Scientific and Industrial Research, reviewed 
the growth of research in industry in Great Britain, 
deseribing the general form of the organization it 
had taken, and discussed some of the implications. 
Fundamental research, he thought, is best done in 
the universities ; but applied, or industrial, research 
is best done directly by industry in its own labor- 
atories, and the more this work is located physically 
within the industry the better service it will give. In 
particular, only thus will the research really corre- 
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spond with what industry,needs, and while research ` 
done in & firm’s own laboratory is seldom wasted, 
Dr. Blount is' less certain: about the adequate 


exploitation of that carried out in research associa- _ 


tions or by other co-operative bodies. There is some- 
times, as with the Therapeutic Research Corporation, 
the danger that member firms will only agree to the, 
pursuit of lines of research in which they are not 
greatly interested. For a similar reason, Dr. Blount - 
is critical of the location of research departments 
away from the factory ; they are liable to miss the 
stimulus which an industrial enterprise; of which they 
are obviously part, can give, and at the same time are 
lacking in the inspiration that location in a university ` 
atmosphere can supply. Nevertheless, Dr. Blount 
thinks that there will always be much industrial 
research which requires organization co-operatively 
and that the-research associations will have a place 
of continuing importance. With regard to govern- 
ment research, he thinks that dvery effort should be 
made on the civil side to transfer to industry or the 
research associations aby investigations which they 
can properly handle; but just as industrial research 
requires to be located within industry for its efficient 
operation, so he would expect it to be necessary for a 
growing volume of government research to be located 
within the government organization. In regard to 
research management, Dr. Blount stressed the im- 
portance of the research manager, himself a scientist, 
not only having the greatest practicable freedom but 
also the fullest opportunity of understanding the 
outlook and interests of his fellow executives. 
Nuclear Physics z 
A xew monthly journal, Nuclear Physics, edited 
by Prof. L. Rosenfeld, of the University of Man- 
chester, has been launched by the North Holland 
Publishing Co., Amsterdam, and Interscience Pub- 
lishers, Inc., New-York (1, No. 1; 1956. Subscription 
per vol. of about 700 pages: 53 fl., 14 dollars, 106s. ; 
postage 8s.), and an important feature of it is its 
international character ; this is ensured by the com- 
position of its editorial board, which includes repre- 
sentatives from twenty-three countries where nuclear 
studies are pursued, including the U.S.S.R. and 
Hungary. The new periodical is devoted to the 
experimental and theoretical study of atomic nuclei, 
nuclear fields and the fundamental aspects of cosmic: 
radiation and should prove an important and valuable 
addition to the rapidly growing number of scientific 
periodicals specializing in the field of nuclear energy. 
The first number contains five original articles and a 
‘progress report by P. H. Fowler (University of 
Bristol) describing the new results on elementary 
particles which were discussed at the Pisa conference 
held last June. R. K. Gupta and S. Jha (Tate 
Institute of Fundamental Research, Bombay), in 
their article on studies with the scintillation spectro- 
meter, give a brief account of a single-crystal spectro- 
meter (thallum-activated sodium iodide crystal), its 
calibration and its use for the exammation of the 
gamma-ray spectrum of iodine-128. In another 
article E. P. George and G. S. Shrikanta (University 
of Sydney) present results of their observations of 
the energy spectrum of the cosmic radiation below 
ground. The underground exposures of Ilford nuclear 
research emulsions were made in a disused tunnel of 
the underground railway station at Holborn, London, 
at a depth equivalent to 57 m. of water. It is con- 
cluded that any explanation of the observed fre- 
quency of large-angle scatters of cosmic-ray particles 
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"underground in terms of & significant departure of. 
the momentum distribution from that usually 
assumed can now be ruled out. 

The editor adds a note on nomenclature to be used 
The word ‘electron’ is to be 
used for particles w-th an elementary charge of either 
sign, and ‘positon’ and ‘negaton’ when it is desirable 
to emphasize | the sign of the charge. The expressions 
‘isobaric spin’ and ‘isobaric quantum number’ are to 
replace ‘isotopic spin’ and ‘isotopic quantum number", 
respectively, and the latest nomenclature adopted 


‘by international agreement will be used for the 


elementary particles. ' 


Cancérologie : New French Journal 


Research 

A NEW journal, Cancérologie, has been launched by 
the Anti-Cancer Centre at Lille to provide facilities 
for the publication of original papers by members of 


of Cancer 


-its staff and more particularly for the publication of 


more general papers, not usually acceptable to other 
cancer journals, given at annual symposia in the ' 
Centre. Emphasis is placed on the importance of 
these symposia for the communication of the results 
and ideas of a team of workers covering a wide range 
of clinical and laboretory observations on cancer. In 
the first number (pp. 98 ; from the Cité Hospitalière, 
Lille) many of the papers give convenient and 
adequate summaries and discussions of varied topics 
without aiming at the detailed analysis and docu- 
mentation provided by other periodical reviews’ of 
cancer research. "These will be of much more than 
local interest, especially to the general reader; the 
expert will often need to refér to other sources for 
fuller information snd more complete references. 
Within the limits æt by its editors, the journal 
therefore seems likely to fulfil a useful purpose. 


A Large Sea Bass 


A SPECIMEN of what may be the world’s largest 
species of sea bess Las just been added to the col- 
lections of the Smichsonian Institution. It is a 
3374 Ib. fish, 783 1n. long, the third of its kind caught 
near the Eniwetok Atoll in the South Pacific. The 
great sea bass is challenged for size only by some 
Sharks and some members of the tuna family. The 
largest of the Enrwetok specimens weighed 414 lb. 
and was more than El in. long. This particular fish 
(Promicrops lanceolarus) has been well known for 
many years to northern Australians and is highly 
` prized for food; but this is the first record for the 
Marshall Islands. It ranges from the South Pacific 
islands to Hawaii ard the Red Sea and is closely 
related to the giant sea bass of the Atlantic and 
eastern Pacific known as the jewfish. The fish is 
related to the freshwater large-mouthed bass of the 
eastern United States but belongs to a different 
family. It is & deep-water fish and cogi an. 
ómnivorous eater. - 


Studies on Benjamin Franklin 


Tux American Phi osophieal Society has devoted 
an issue of its Proceedings (99, No. 6; December 1955) 
to “Studies on Benjamin Franklin” in celebration of 
the two hundred and Zftieth anniversary of his birth. 
Prof. W. E. Lingelback discusses the relations of 
the Society with Franklin's writings and also “The 
Papers of Benjamin Franklin”, a new edition of his 
writings now being prepared for publication under 
the auspices of the Society and Yale University. 
W. J. Bell, jun., writes on Franklin’s relations with 
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the German charity schools, E. Wolf on Franklin's' 


Stamp Act cartoon, and Prof. C. W. Miller on 
“Franklin’s Type: its Study Past and Present". 
R. L. Kahn contributes three Franklin-Raspe letters, 
and C. C. Sellers a note on Jane Mecom’s little picture 
of Franklin. Kahn also writes on Franklin’s relations 
with Grimm and J. H. Landolt, E. Dvoichenko- 
Markov on those\of, Franklin with Count M. A. 
Benyowski, and Prof. A. Pace on "The Franklin- 
Volta Correspondence: Legend or Fact ?". A long 
article by Prof. G. Chinard deals with “The Apotheosis 
of Benjamin Franklin, Paris, 1790-91”. 

Under the title “Panorama of Progress", the 
Franklin Institute has issued the January number of 
its Journal in honour of Benjamin Franklin. The most 
important of the international celebrations during 
the year are outlined by C. L. Jordan, chairman of 
the Anniversary Committee, and Prof. W. E. Lingel- 
back writes on Franklin and the scientific societies. 
The: remaining papers, which are planned to -give a 
broad picture of the advances made in the physical 
sciences (pure and applied), in the social sciences and 
in economics since the birth of Franklin, are as 
follows: changing concepts in science (Lord Adrian), 
Franklin and one Plutonic ‘year (Prof. Harlow 
Shapley), pioneers in electrical communications (E. 
Perucca and V. Gori), how medicine became a science 
(Sir Zachary Cope), Franklin and the unconquered 
fields of medicine (P. Lépine), Franklin’s impetus to 
education (G. P. Harnwell), food and the future 
(D. P. Cuthbertson), science and agriculture (F. E. 
ogee some aspects of Franklin’s life in England 
(E. N. da C. Andrade) and Franklin the business 
man. and apostle of free and competitive economy 
(M. L. Musante). 


- 
3c - 


Zoological Nomenclature TK 


Tae International Commission of , Zoological 
Nomenclature will start voting, as from June 30, on 


the following cases involving the possible use of its . 


plenary powers: (1) Bithynia Leach, 1818 (cl. 
Gastropoda), validation ; (2) Osmerus (cl. Pisces) as 
from Linnzeus, 1758, validation; (3) Phillipsinella 


Novak, 1886 (cl. Trilobita), validation ; (4) Gempylus- 


Cuvier, 1829, and serpens Cuvier, 1829 (Gempylus) 
(cl. Pisces), validation ; (5) Seguenziceratidae Spath, 
1924 (cl. Cephalopoda, Order Ammonoidea), sup- 
pression; (6) Lepisma Linn., 
gender for; (7) Pagurus Fab., ul 75, and associated 
family- -group name (el. Crustacea, Order Decapoda), 
suppression. Full details have been published in the 
Bulletin of Zoological Nomenclature (11, Pts. 9 and 
10; December 30, 1955). 

In addition, an application is being made (Bull., 
9, Pt. 12; January 1956) for the use of the plenary 
powers in the following case: Curtis, 1837, 2nd ed. 
of “Guide Arrangement Brit. Ins.", suppression of, 
for the purpose of selection of type species of genera. 
Comments should be sent as soon as possible to the 
secretary to thé Commission, Francis Hemming, 
28 Park Village East, Regent’s Park, London, N.W.1. 
General 


British Glaciological Society : Annual 


Meeting 


Tug British Glaciological Society held its annual 
general meeting on December 8 in Bedford College, 
. London, when a report was given on the Society’s 
activities and its financial position during the past 
, year, On behalf of the Society, Dr. G. C. L: Bertram 
presented an inscribed silver tray to Mr. Gerald 


1768 (cl. Insecta), 
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Seligman in recognition of his long and contmumg 
service-to glaciology ; Mr. Seligman has been presi- 
dent of the Society since its foundation in 1936 as 
the Association for the Study of.Snow and Ice, and . 
editor of the Journal of Glaciology. 

A general discussion was held on.the “Future 
Lines of Progress in Glaciology”, and a full account 
will be published in the Journal of Glaciology (all. 
contributions should be sent to the Editor, Little 
Dane, Biddenden, Ashford, Kent). The: following 
were elected officers of the Society for 1956: Presi- 
dent, Q. Seligman; Vice-Presidents, J. M. Wordie, 
W. V. Lewis and K. Sandford ; Secretary for Scotland, 
P. D. Baird ; Honorary Treasurer, G. C. L. Bertram ; 
and Secretary, Mrs. H. Richardson (c/o Scott. Polar 
Research Institute, Lensfield Road, Cambridge). 


Perkin Centenary Celebration ; 


Durine May 7-10 the centenary of the production , 
by W. H. Perkin of the first synthetic dye will be 
celebrated in London as follows. On May 7 overseas 
delegates to the Perkin Ceritenary Celebration will 
be réceived in the City of London at the Hall of the 
Worshipful Company of Tallow Chandlers. Four 
lectures will be given at the Royal Institution, 
Albemarle Street, London, W.1, and the first of these, 
“The Life and Work of Perkin”, by Prof. John Read 
(University of St. Andrews), will be given in the 
afternoon of May 8, followed in the evening by a 
reception to delegates and guests at the Guildhall in 
the City of London. On the morning of the next 
day, Mr. Clifford Paine (development director, 
Imperial Chemical Industries, Ltd.) wil give the 
second lecture, his subject being '"The Development 


of the Dyestnffs Industry", and in the afternoon Mr. 
J. G. Evans (technical director of the Bradford Dyers’ 
Association), speaking on “The Tinctorfal Arts 


To-day”, will give the third; the Perkin centenary 
banquet will be held in the evening, at the Dorchester 
Hotel, when the president of the ‘Perkin Centenary 
Celebration, Sir Cyril Hinshelwood (president of the 
Royal Society), will be in the chair. On May 10 the 
fourth lecture, "The Development of Organic Chem- 
istry since Perkin’s Discovery”, will be given by Sir 
Alexander Todd (University of Cambridge). 


m 


Domestic Heating in Great Britain 


THE subject of domestic heating in Great Britain, 
which is of particular interest at the present time imn 
view of the great changes that will be brought about 
by the forthcoming Clean Air Act and the programme 
of slum clearance, will be discussed at a conference 
arranged by the Institute of Fuel, to be held in the 
Assembly Hall of Church House, Westminster, 
London, S.W.1, during May 1-2. The first session 

-will deal with fuels, including the possibilities of the 
production of smokeless fuel from coals hitherto 
considered unsuitable. The next three sessions will. 
deal, respectively, with the design and application of 
appliances, the design of dwellings, and the planning 
and administration of smoke-control areas. The 
conference will end with a summing-up by a rap- 
porteur, followed by open discussion. The sessions 
will be open tó the public without charge. For enrol- 
ment as a member of the conference, non-members 
of the Institute of Fuel will be charged a fee of one 
guinea (half a guinea for those belonging to various 
participating bodies). Enrolment forms and further 
information can be- obtained from the Secretary of 
the Institute of Fuel, 18 Devonshire Street, Portland 
Place, London, W.1. 
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PROF. AND Mme. BERNARD PULLMAN; 
Theoretical Chemistry Laboratory, University `of 
Paris, have been awarded the E.S.S.E.C. Prize for 
cancer studies (of value 1 million franes) for 1956 by 
the Ligue Francaise contre le Cancer. The award has 
been made for their work on the correlation between 
electronic structure and carcinogenic activity of mole- 
cules, and in particular for their book ‘“‘Cancérisation 
par les Substances Chimiques et Structure Molé- 
culaire” (Masson, Paris, 1955). 


Dr. A. H. Surrv, associate director of the British 
Steel Castings Research . Association, 
appointed director of research in succession to Prof. 
R. J. Sarjant, who will continue to act in an advisory 
capacity to the Association. 


Tu following have been appointed to lectureships 
in. the University of Sheffield: R. Kilpatrick (pharm- 
acology) and Dr. R. H. Tredgold (physics). 


THe following appointments have been made in 
the University of London: Dr. L. Pincherle, to the 
University readership m physics tenable at Bedford 
College; Dr. T. J. Williams, to the University 
readership in- mechanical engineering tenable at 
King’s College. 


A symposium on “The Presentation of Science to 
the Public” is to be held ın the Senate House, 
University of London, on March 21, under the chair- 
manship of Mr. A. L. Bacharach. The symposium is 
being organized by the -Institute of Biology, the 
Royal Institute of Chemistry and the Institute of 
Physies. Prineipal speakers wil be Dr. Archie Clow 
(B.B.C. Science Survey), Mr. A. W. Haslett (The 
Times Science Review) and Mr. J. McCloy (B.B.C. 
Television). Further information can bé obtained 
from the Secretary, Institute of Biology, 41 Queen’s 
Gate, London, S.W.7. 


THE annual general meeting of Science for Peace, 
to be held in the Holborn Assembly Hall, John's 
Mows, London, W.C.1, on March 10, will be followed 
(2-6 p.m.) by & publie conference on “The Atomic 
Age—Perspectives and Problems". The speakers 
will include Prof. J. B. 8. Haldane (on: genetic effects 
of radioactive substances), D. G. Arnott (on the new 
outlook since the Geneva Conference), Prof. J. D. 
Bernal (on prospects for science in a world at peace) 
and Dr. E. H. S. Burhop (report of a sub-committee 
on disarmament). Tickets for the conference (price 
2s. 6d.) can be obtained from Mr. B. Hayes, 72 
Doneraile Street, London, S.W.6, or at’ the door. - 


Tue Institution of Chemical Engineers is holding 
a symposium and exhibition on “Modern Techniques 
in Chemical Plant Construction’ on March 21 in the 
University of Birmingham. The papers at the sym- 
posium will cover three topics: some special con- 
structional materials, with particular reference to 
their use by fabricators; fabrication and testing; 
and plant manufacture and erection. Further 
information can be obtained from M. G. D. Bailey, 
1 Wentworth Gate, Harborne, Birmingham 17. 

A SYMPOSIUM on the “Applications of Infra-Red 
Spectroscopy”, organized by the Society of Chemical 
Industry, will bé held m the William Beveridge Hall 
of the University -Senate House, London, W.C.1, 
during April 9-10. A small exhibition on the same 
theme' will be held in the Department of Chemical 
Engineermg, University College, London. The fee 
for the symposium is £3 for non-members, and 10s. 
for members, of the Society. Application forms and 
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further information can be obtamed from the 
Assistant Secretary (Infrared Symposium), Society of 
Chemical Industry, 86 Victoria Street, London, S.W.1. 


THE Ministry of Agriculture, Fisheries and Food 
and the Departmen; of Agriculture for Scotland are 
offering a limited rumber of postgraduate scholar- 
ships in agricultural economics, husbandry, statistics 
and agricultural and dairy engineering, for the 
academic year 1956-57. The closing date for appli- 
Further information can be 
obtained from the Sscretary, Ministry of Agriculture, 
Fisheries and Food, Great Westminster House, 
Horseferry Road, London, S.W.1, or the Secretary, 
Department of Agriculture for Scotland, St. Andrew's 
House, Edinburgh - 


' APPLICATIONS. are invited for Lady Tata Memorial 
Fund grants, scholarships or fellowships from scientific 
workers of any nationality for research on diseases of 
the blood, with special reference to leukemia, or any 
aspect of malignant disease connected with leukemia, 
during the academie year October 1956-57. Grants 
are for research expenses: scholarships for personal 
remuneration (usually £600); and fellowships for 
workers with considerable research experience (£1,000). 
Application forms, to be returned by March 31, and 
further informazion can be obtained from the Secre- 
tary of the (European) Scientific Advisory Committee, 
Lady Tata Memorial Trust, Chester Beatty Research 
Institute, Fulham Eoad, London, S.W.3. 


Two scholarships tenable at research institutions 
in France during che academic year 1956-57 are 
‘being offered to British workers in medical science 
by the Medical Research Council on behalf of the 
Centre National de la Recherche Scientifique. They 
are intended for young graduates in medicine or 
science who have aready had some experience m a 
branch of medical science, and are worth 50,000- 
70,000 francs a morth, with a supplementary allow- 
ance (payable in sterling) for married men. A working 
knowledge of French is essential. Application forms, 
to be returned by March 31, and further information 
can be obtained from the Secretary, Medical Research 
Councu, 38 Old. Queen Street, London, S.W.1. 


To mark the completion of ten years of publication 
of the journal Weather, the Royal Meteorological 
Society is offering a prize of forty guineas for an 
essay of about five thousand words in English on 
“The Place of Meteorology in Liberal Education". 
Additional prizes may be awarded, and for these 
particular considerazion will be-given to entries from 
persons less than twenty-five years old. Entries must 
be sent in by December 31 to the Royal Meteor- 
ological Society, 49 Cromwell Road, London, S.W.7. 


AsouT £30 is available from the Clough Memorial 
Research Fund of the Edinburgh Geological Society 
for geological research in Scotland and the north of 
England (Northumberland, Durham, Cumberland, 
Westmorland and Yorkshire) during the period 
April 1, 1956—-March 31, 1957. Applications for 
grants must be sent before March 31 to the Secretary, 
Clough Memorial Research. Fund Committee, Edin- 
burgh Geological Society, Synod Hall, Castle comes 
Edinburgh 1. 


Erratum. In the letter by C. H. Vinsent i on “The 
Gas Multipliér : a Mew Type of Electron Multiplier”, 
published in Nature of February 25, p. 391, in the 
third and fourth lines for. “...a highly stable 
electron-multiplitation factor’ read '".. . a high 
stable electron-multiplication 'factor". 
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COLONIAL RESEARCH IN THE BRITISH COMMONWEALTH* 


‘HE tenth annual report of the Committee for 

Colonial Agricultural, Animal Health and Forestry 
Research records ‘total commitments of £2,042,000 
for research in this field from Colonial Development 
and Welfare Funds from April 1, 1946, to March 31, 
1954, although new grants during the year under 
review amounted to only £133,156. Of the approx- 
imately £8 million available for research for the 
period 1955-60, £2,730,000 has been allocated for 
agricultural, animal health and forestry research. 
With the completion of building activitids and the 
assembly of additional specialists, research activities 
generally have increased, and thé fruits of earlier 
work are now appearing with increasing frequency. 
Tribute is again paid to the large amount of willing 
assistance received -from research institutions and 
specialists in the United Kingdom, and the collabora- 
tion between British and foreign specialists in tropical 
countries. The East African Agricultural and Forestry 
Research Council has been established, with wide 
powers of control over inter-territorial research in 
these fields, while the work of the East African 
Agriculture and Forestry Research Organization on 
soil-moisture relations and rainfall reliability is 
yielding valuable results in the control of water on 
large catchments, forest cover and erosion control 
. and on erop-husbsndry methods in areas of pre- 
carious rainfall. Much research into fertilizer require- 


ments of tropical soils is proceeding, but a lot remains- 


to be learnt about the nitrogen cycle under tropical 
conditions. Research in Northern Nigeria and 
Uganda has revealed a deficiency of sulphur m many 
areas which is limiting crop yields, particularly of 
groundnuts. ` The adoption of new techniques for 
micronutrient assessment has shown that in the 
Gambia and Uganda deficiencies of elements such as 
copper, molybdenum and boron that are required 
only in trace amounts may be curtailing crop yields. 

Satisfactory progress has been made with soil 
surveys required for development plans, notably in 
British Honduras, Nigeria, Gold Coast, North Borneo, 
Aden and'Somahland. Much attention was given to 
cocoa, and the Cocoa Marketing Bofrds of Nigeria 
and the Gold Coasb made further large grants to the 
West African Cacao Research Institute. The cocoa 
trade has accepted the very high-yielding Upper 
Amazon selections in West Africa as conforming to 
its quality requirements, so that these valuable types 
can now be issued to farmers, while very promising 
results have been obtained in breeding superior types 
of cacao. Research on swollen-shoot disease covered 
the migrations of mealybugs, which transmit the 
disease, the wild hosts of the virus and chemical 
methods for detecting latent infections. African 
farmers are now controllmg black-pod disease of cacao 
in Nigeria ; but control in the Gold Coast is less satis- 
factory. Notable features of the work of the West 
African Institute for Oil Palm Research are the 
studies on the nutrition of the palm and on diseases 
due to potash and magnesium deficiencies ; a sub- 
station of the Institute was opened in Sierra Leone 
for the study of local problems. Promising new 
material was discovered in New .Guinea by the 
Banana Collectmg Expedition from the Imperial 
- College of Tropical Agriculture, Trinidad, sent out in 
September 1954 as part of the long and complex 
breeding programme directed towards combating 

* Continu2d from p. 368, 7 


banana-diseases, while the cotton-breeding work and 
crop-husbandry trials of the research stations mam- 
tained chiefly by the Empire Cotton Growing Cor- 
poration have yielded extremely valuable results. 
Among plant selections valuable to farmers smgled 
out in the report are improved groundnuts in Nigeria 
and Tanganyika (where forms resistant to rosette 
disease have been bred), new cottons for Uganda, 
Nigeria and Tanganyika, sugar-canes for British 
Guiana, Barbados and Mauritius, better sorghums for 
Nigeria, Gold Coast and Tanganyika, coffee selections 
in East Africa, rubber resistant to South American leaf 
blight, and maize resistant to South American rust. 
Other work emphasized in the report includes that 
on pepper disease in Sarawak, leaf scald on sugar- 
cane in British Guiana, broadbean wilt in Cyprus, 
Alternaria leaf-spot disease of tobacco in Northern 
Rhodesia and Nyasaland, potato blight in the 
Cameroons and leaf-spot of bananas in the West 
Indies. The work on insect pests mcludes the control 
of coreid bugs attacking coconuts in the Solomon 
Islands Protectorate and Zanzibar, midges attacking 
millet in West Africa, rhinoceros beetles on coconuts 
in the Pacific area, termites in East Africa, longicorn 
beetles attacking cocoa m Grenada, aphis trans- 
mission of dieback of limes in the Gold Coast, and 


" American bollworm on cotton in Tanganyika. Steady 


progress is being made with the Floras of Tropical 
East Africa, West Tropical Africa and Malaya, and 
preliminary ‘work has been started on new Floras 
for Cyprus and the Central African region ("Flora 
Zambesiaca’). 

Veterinary research has been concerned particu- 
larly with the production of safe and effective 
vaccines for protection against rinderpest. The East 
African Veterinary Research Organization took over 
the manufacture of biologicals for the Hast Africa 
and Sudan regions during the year, and the research 
laboratories at Vom (Nigeria) continued to supply 
most of the needs of the West Africa region. Research 
is still needed to perfect the vaccines, and increased 
attention was given to tick-borne diseases, particu- 
larly East Coast fever, and to methods of tick-control 
on cattle, while studies on the African liver fluke and 
its intermediate snail host continued. At the Joint 
Animal Industry Division of the East African Agn- 
culture and Forestry Research Organization and the 
East African Veterinary Research Organization, 
studies continued into the technique for measuring 
grassland productivity and into the’ accuracy of 
feeding trials, while studies of stock-raismg on the 
intermediate savannas of British Guiana at the Ebini 
stock farm indicated deficiencies of cobalt and 
molybdenum as well’as of phosphorus. Comparative 
studies in Fiji on heat tolerance in European and 
Zebu stock showed variations within breeds as great 
as between them, and in the Gold Coast, Nigeria and 
Northern Rhodesia investigations of cutaneous 
streptothricosis continued. Results are slowly 
emerging from the long-term animal breeding studies, 
and the commercial production of livestock 1n tsetse- 
infested areas with the aid of chemotherapy and 
controlled management and feeding was studied in 
Nigeria and Kenya, while studies of animal manage- 
ment in relation to cropping systems in African 
territories generally are pointing the way to more- 
efficient farming methods. Extended investigations 
into pastures for tropical and sub-tropical areas were 
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made in Northern Nigeria, Kenya, Trinidad and Fiji, l 


and the work on nodulation of legumes in Kenya is 
of particular interèst in relation to the nitrogen in 
' tropical soils. 

Methods’ of forest regeneration were investigated 
in many territories, with particular attention to the 
use of non-toxic hormone preparations for killing 
tree-weeds in Uganda. Sylvicultural research in 
Cyprus for the regeneration ‘of mountain forests and 
on eucalypt forests in the lowlands was extended. 
Forest-flora was investigated in Malaya and North 
Borneo, and the systematic botany of the Malayan 
region is now associated with the larger project for a 
new ‘Flora Malasiana’’ progressing under Dutch 
auspices. Failure of natural regeneration in juniper 
forests in Somaliland is now attributed to micro- 
climatic changes following over-grazing, and con-- 
siderable progress was' made by & research unit in 
West Africa in assessing damage from boring beetles 
in felled timber in relation to species, seasons and 
-bark removal. . 


The eighth annual report of the Colonial Insect- 
icides, Fungicides and Herbicides Committee includes 
the usual account of the work of'the Colomal 
Insecticide Research Unit at Porton, which was 
brought up to full strength by recruitment of an 
entomologist and a physicist, although the recruit- 
ment of a suitably qualified and experienced staff for 
employment both at home and abroad still presents 
some difficulty. Nevertheless, it is expected that the 
nucleus of younger scientists trained in the special 
techniques applicable to insecticide research now 


being built up will, in a few years, provide a pool of ` 


experienced men capable óf taking charge of new 
units or projects and directing investigations. At 
Porton, investigations on the loss. of effectiveness of 
insecticidal deposits from aqueous suspensions applied 
to mud walls have shown that loss of toxicity is due 
to rapid adsorption of the insecticide by the mud; 
and a survey of soils from various parts of the world 
showed that red lateritic. soils are. most active in 
adsorbing insecticides. No practical method was 
found of abolishing or reducing the adsorptive 
properties of Uganda soil. Studies of insecticidal 
surface coatings showed that the rate of loss of 
volatile insecticides from  non-erystallizing films 
depends on the plasticizer urea—formaldehyde resin 
ratio and that the effectiveness of other synthetic 
resins as carriers for insecticides depends largely on 
the rate and extent of both hardening and perme- 
ability of the films. At the Imperial College Field 
Station, Selwood Park, investigations on the pene- 
tration of the msect mtegument by DDT solutions 
in lanoline showed that, in tropical application to 
Protophormia terraenovae, a, fraction of the absorbed 
insecticide is taken up directly by the tissues, and 
experiments with oily deposits of 20-u. DDT crystals 
on an absorbent surface have now shown that the 
availability of particles to walking flies decreases 
logarithmically as the proportion of oil in the deposit 
increases. Studies on the persistence of insecticide 
deposits on glass plates and foliage continued at 
Rothamsted and investigations at Long Ashton on 
the tenacities of copper fungicides were completed in 
September 1954. In April 1954 the Committee took 
over from the Agricultural Research Council the 
preparation and publication of the Abstracts and 
News Summaries dealing with insecticides and 


herbicides, and plans for the publication of Fungicide ` 


Abstracts and News Summaries were also in hand. 
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The research unit at Arusha continued its investi- 
gations on the control of tsetse flies and mosquitoes, 
and the work with experimental huts’at Taveta, now 
concluded, has shown that: dieldrin àt 30-40 mgm. 
per sq. ft. needs rsnewal at six-monthly intervals, 
irrespective of surface, but at 70-80 mgm. per sq. ft. 
persists for seventeen months on a mud and sand 
plaster. Extensive tests by the Insecticide Research 
Unit at Tonga have, shown that the main cotton 
pests (American bollworm and votton aphis) can be 
controlled with a DDT/BHC mixture or endrin, but 
such control is unlikely to give profitable increases in 
yield on the ‘peasant crop until standards of local 
agriculture have been improved. A programme of 
research on the distribution and bionomics of dip- 
terous flies in Uganda was started in September 1954, 
and the Committee has also assumed responsibility 
for chemical investigations in connexion with the 
Western Sokoto Malaria Control Project in Northern 
Nigeria. The study of the ecology and habits of 
Anopheles gambiae in Mauritius continued, as,well as 
the investigation in Fiji of the incidence and behaviour 
of mosquitoes and the determination of the vectors 
responsible for the transmission of filariasis. Research 
on the use of herbicides, arboricides and defoliants in 
East Africa was extended, and promising results were 
obtained with defoLants as sn aid to tsetse-eradica- 
tion. The report also directs attention to research in 
this field proceeding in- the Colonies without the 
assistance of the Committee, such as that in Barbados 
on the control with soil insecticides of pests atiacking 
the .roots of sugar-cane, the promising results ob- 
tained in British Guiana with nicotine and chlor- 
dane sprays again Castria daedulus on coconuts, 
the extended campaign on the Gold Coast for control 
of Sesamia spp. and Busseola fusea in maize, that 
on the resistance of Culex fatigans to BHC in Penang, 
on the eradication of dhub grass (Cynodon dactylon) 
with sodium trichloroacetate at Samaru, Northern 
Nigeria, and om the control of the white stem borer 
(Anthores leuconotus) on. coffee in du as with 
dieldrin. 


The eighth annual report of the Colonial Economic 
Research Committee records studies at the West 
African Institute o? Social and Economic Research 
of the working of the Niger Agricultural Project and 
of Gold Coast coca farmers’ incomes with special 
reference to the abasa system, while the Economic 
Research Unit of tke University College of the Gold- 
Coast has completed the first stage of the periodical 
field investigations into movements of foodstuffs in 


` the Accra regim and has undertaken an economie - 


survey of housing schemes.in four main towns on 
behalf of the Urited Nations Mission. The Industries 
Branch of the Federal Department of Commerce in 
Nigeria has examinad the economics of establishing 
fibre- and pulp-material industries, the production of 
gari and the operat:on of small craft, and the Com- 
mission for Technical Co-operation in "Africa South of 
the Sahara and its scientific advisory - council 
are taking an inereasing interest in promoting 
inter-African co-operation in social and economic 
research. . i 

The Tsetse Fly and Trypanosomiasis Research 
Committee has decided to set up ‘special panels to 


deal with chemotherapy and with cattography and. _ 


to advise on personnel questions. Its report for the 
year ended March 31, 1955, records that the problem 
of staffing the East African Tsetse and Trypano- 
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somiasis Research and Reclamation Organization’s 
new laboratory at Tororo is being overcome, that the 
East African Governments have agreed m principle 
to transfer the headquarters of the. Organization to 
the Central Trypanosomiasis Research Laboratory 
there and that the title of the Organization is to be 
changed to “The East African Trypanosomiasis 
Research Organization”. Much attention is being 
‘given at the Shinyanga laboratory to réspiration and 
water exchange in Glossina, and it is intended to link 
research on the trypanosomes as closely as possible 
with research on the vector. The Mariakani experi- 
ment on the use of ‘Antrycide’ prosalt as a prophyl- 
actic has shown that cattle treated wifile under 
attack from tsetse with injections of.the pro-salt 
every two months for more than two years acquired 
& resistance both to a local and an imported strain 
of T'. congolense, which persisted for eighteen months 
after treatment ceased, and the experiment is bemg 
repeated on & larger scale at Kiboko in co-operation 
with the Kenya Veterinary Department. The 
Lambwe Valley settlement continued satisfactorily ; 
an investigation into the effect of the arboricide 
72.4.5-T on freshly cut stumps of thicket suggests 
that this substance may be of practical value in 
preventing regeneration, and in Ankole disetiminative 
clearing against G. morsitans is going well. 

An information bureau has now been completed at 
the Kaduna laboratories of the West African Institute 
for Trypanosomiasis Research. The Institute has 
collected data on the nature and spread of human 
trypanosomiasis in Ogoja Province, where the disease 
is characterized by a rapid invasion of the central 
nervous system, and measurements of a considerable 
series of blood sedimentation-rates for active cases of 
sleeping sickness confirm that the mean rate is 
exceptionally high in this condition and that the 
immediate effect of treatment with ‘Melarsen’ is to 
reduce the rate by about one half. Trials carried out 
in Benue and Ogaja Provinces in collaboration with 
the Nigerian Sleeping Sickness Service indicate that 
‘Melarsen’ is well tolerated by patients treated under 
dispensary conditions. Further work on the estab- 
lishment of T. vivaw in rats suggests that clean serum 
provides a substance which protects the trypanosome 
from the rat’s antibodies, that the active factor is 
present in lipid-free serum and that it is a component 
of serum protein. The cycheal transmission of T. 
congolense by G. palpalis was being studied, but 
investigations on the use of the curative and prophyl- 
actic salts of ‘Antrycide’ have passed largely from 
the laboratory to the field, although some work has 
been done on resistance to * Antrycide', Trials with & 
dose of 1 mgm./kgm. of ‘Ethidium’ bromide cured 
infections in Zebu cattle which had been produced 
by a blood-imoculated strain of T. vivax. At the 
Ugbobigha Field Station in Southern Nigeria, although 
the effects of topography and vegetation on the local 
distribution of the eight species of tsetse found in the 
vicinity of the Station was bemg mapped, research 
has been éonfined to G. palpalis and G. longipalpis. 
A pilot scheme has been initiated to assess the value 
of obstruction clearing as-a practical measure of tsetse 
control., No major research into game or game con- 
servation was underteken, but the fact-finding survey 
of the major game species in Africa and the biological 
study of Thomson’s gazelle in Tanganyika were 
nearing completion. 

The annual report on fisheries research for 1954-55 
of the Colonial Fisheries Advisory Committee reports 
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that the allocation for fisheries research for 1955-60 
is £930,000 and that the four vacancies for fisheries . 
research offieers at exisbing research stations should 
be filled during the coming year. The Inter-Territorial 
Fisheries Research Station at Jinja, Lake Victoria, 
has identified twenty species of Tilapia occurring in 
Hast Africa, and, as a result of ecological investi- 
gations which led to the discovery of several species 
of fish that feed mainly on snails, some of these 
species have been introduced successfully into dams, 
where they can be grown together with Tilapia. 
Work on the ecology and physiology of snails has 
shown that they play a valuable part in the bio- 
logical economy of both large and small bodies of 
water. The Hast African Marine Fisheries Research 
Organization continued and expanded its work on 
the bottom fishes and the hydrography of the area, 
obtaining evidence that the stratification of the 
Indian Ocean in the deep waters extends right to 
the fringing reefs, while the data accumulated 
defining the water layers and changing depth of the 
upper thermocline between the East African coastal 
current and the waters of the Arabian Sea.may be 
of very great importance in connexion with the 
plankton movements and the pelagic fishes. At the 
Joint Northern Rhodesia-Nyasaland Fresh Water ' 
Research Station the echo-sounder of the research 
launch Gigipat has given excellent results, and hydro- 
logical work continued, special attention being given 
to the productivity of coastal waters. The West 
African Fisheries Research Institute continued its. 
fisheries exploration with the research vessel Cape 
St. Mary from Sierra Leone and the Gold Coast, and 
at the Freshwater Field Station at Birnin Kebbi, 
Northern Nigeria, a study of marine invertebrate 
fauna was' in progress. The Fish Culture Research 
Station at Batu Berendam, Malacca, 1s expected to 
be completed at the begmning of 1957, and the 
Fisheries Research Unit at the Uüiveetuy of elias 
Kong was at full strength. 
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The report of the Director of the Anti-Locusi. 
Research Centre, on locust research and control 
during 1954-855, again emphasizes the heavy demands 
on the personnél of the Geographical Section by the 
further increase in the area invaded by the desert 
locust; 1,240 reports were received from thirty-six 
countries,. and they became considerably more 
extensive, owing to the greater intensity of infestation. 
Statistical work has been mainly concerned with the 
analysis of photographs of flying locusts obtained 
during the field-work on swarm behaviour of the 
desert locust. Liaison is being maintained with the 
regional organizations and the insecticide industry 
with & view of testing new techniques likely to be of 
value in locust control. Detailed studies have sug- 
gested that BHC and DNC in their present formula- 
tions are comparable in- toxicity, though the action 
of BHC is-slower. The International Red Locust 
Control Service continued its detailed studies of 
methods of quantitative assessment of locust popula- 
tions, their seasonal movements and the dynamics 
of vegetation in the outbreak areas. The situation 
with regard to the red locust in the Rukwa Valley in 
Tanganyika caused some anxiety, and it was also 
very grave with regard to the desert locust; the 
Arabian Peninsula continued to constitute a main 
source of denger, and the efforts of several govern- 
ments, co-ordinated by the Food and Agriculture 
Organization of the United Nations, were still 
inadequate. 
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Research matters not covered by the reports of 
the specialist advisory bodies are relegated to a final 
section of the report and include the research of the 
African Studies Branch of the Colonial Office into 
problems of African administration and the notice- 
able expansion in the work of the Colonial Liaison 
Section of the Building Research Station, which 
nevertheless still finds it difficult to meet its present 
commitments. The work of the Section has included 
climatological studies, such as solar radiation in West 
Africa, the mechanism of heat transfer in building 
structures under tropical conditions, and the design 
of buildings for air-conditioning in the tropics, and a 
study of the fundamental causes of weathering of 
building materials in different climates is projected. 
Reference is also made to the Falkland Islands 
Dependencies Survey, & major task of which is 
topographical mapping of the Dependencies, and to 
the Geodetic and Topographical Surveys, where 
recruitment of field staff kept level with transfers 
and resignations. Good progress was made with 
geodetic surveys, and the triangulation and photo- 


control work over twenty-thousand square miles- 


between Dar es Salaam and Jinja, in Tanganyika, 
and down into the Kilombero Valley, was completed 
as far as weather permitted. 
The overseas scientific staff of the Colonial Geo- 
"logical Surveys was further increased from 196 to 
202, but the number of vacancies has risen to more 
than thirty in consequence of the desire of some 
territories to enlarge their geological surveys. In 
. some territories the fundamental task of mapping 
has been impeded by the diversion of geologists to 
other duties—for example, in connexion with the 
Volta River project and Tema harbour. Progress 
in eatablishing eight seismographs in the Windward 
and Leeward Islands and Trinidad is reported. 
Meteorological research was again somewhat restricted 
by the ‘shortage of qualified meteorologists; but 
establishment of à separate research section of the 
East African Meteorological Department was being 
considered and the Department -has continued to 
study the artificial control of rainfall and has used 
cetyl alcohol successfully to reduce evaporation from 
reservoirs. No laboratory work was carried out on 
Colonial road-research problems, but. the Committee 
on Colonial Road Research has now been appointed. 
A report issued by the Colonial Road Research Liaison 
Officer on his visit to the Caribbean area in 1954 
indicates that the basic problems for research there 
are much the same as in other Colonial territories, 
with an outstanding need to develop a method of 
pavement design suitable for traffic and sub-soil 
conditions in the various territories. 3 
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MECHANISM OF PHASE 
TRANSFORMATIONS IN METALS 


SYMPOSIUM on the “Mechanism of Phase 

Transformations in Metals" was organized by 
the Metal Physies Committee of the Institute of 
Metals and held in London at the Royal Institution 
on November 9. Nucleation and growth changes 
were considered during the morning session, when 
the discussion was based on an invited review paper 
by Drs. H. K. Hardy and T. J. Heal and on seven 
contributed papers. The afternoon meeting was 
devoted to martensitic changes, and there were nine 
contributed papers, in addition to a review paper by 
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Drs. B. A. Bilby anc J. W. Christian. Each session 
was introduced by a rapporteur (Dr. Hardy and Dr. 
R. W. Cahn), and there were fourteen speakers in 
the morning discuss:on and seventeen in the after- 
noon. In the circumstances, a comprehensive report 
is not possible in these columns, and this survey will 
merely mention some of the views that seemed 
important to me. 

A pleasing feature of the symposium was the large 
number of speakers from abroad. Opening the 
morning discussion, Prof. A. Guinier (Conservatoire 
des Arts et Métiers, Paris) gave a masterly survey of 
recent work on tho early stages of precipitation. He 
showed æ geries of remarkable electron micrographs 
(or radiographs), obtained by R. Castaing, using a 
new fine electran-baam technique with very thin 
solid ecopper-aluminzum specimens. The @’ and 0^ 
(or Guinier-Preston. [2]) precipitates were clearly 
visible, the latter berng thin platelets of length about 
lp and thickness less than: 100 A. At very high 
magnifications, & regular variation in the back- 
ground is believed to show individual Guinier- 
Preston [1] zones. Prof. Guinier also directed attén- 
tion to the distinction between Guinier—Preston . 
zones in copper-aluminium alloys, which consist of 
enriched copper plezelets in a uniform matrix, and 
those in aluminium-ailver alloys; where the spherical 
silver-enriched regicns are surrounded by silver- 
depleted regions of matrix. Similar ‘complexes’, 
though of different shape, are believed to occur in 
copper-niekel-iron and nickel-ehromium-aluminium 
alloys, and to be responsible for 'side-band' phen- 
omena in powder photographs. 

Among the subsequent speakers concerned with 
pre-precipitation effects, Dr. A. Seeger (Max-Planck 
Institut, Stuttgart) suggested a dislocation model for 
the energetics af formation of Guinier—Preston [2] 
zones. Dr. J. Nutaing (University of Cambridge) 
maintained the view already expressed in his paper 
with Mr. G: Thomas that white spots observed in 
electron micrographe correspond to the formation of 
Guinier-Preston [1] zones, and Dr. W. H. Taylor 
(University of Cambridge) said that M. E. Har- 
greaves’s explanation of side-bands was essentially 
equivalent to that proposed by Prof. Guinier. Prof. 
C. S. Smith (Instisute for the Study of Metals, 
Chicago) suggested the application of topological 
principles to segregates forming during the early 
stages of precipitation; it might be that growth of 
segregates occurs because an equilibrium array.cannot ` 
be attained. Miss J. M. Sileock (Fulmer Research 
Institute) described some recent structural work, and 
Dr. A. Berghézen (Centre de Recherches d'Antony, 
France) emphasized the importance of imperfections 
produced by quencing or by external stresses. 

Prof. G. Borelius (Kungl. Tekniska Hogskolan, 


“Stockholm) showed that there are, after all, probably 


no large discrepanzies between measured lattice . 
diffusion-rates and ihe rates of early precipitation 
phenomena. He-discussed the first stage of precipita- 
tion, which he called primary clustermg, and which 
may be shown by elsctrical resistance measurements 
before detectable diffraction effects are produced. 
The paper giver by Prof. Borelius, with Mr. L. E. 
Larrson, and some of his remarks, were: concerned 
with lead—tin alloys, and Dr. O. Krisement (Max- 
Planck Institut, Dtsseldorf) reported further work 
on this system. “In contrast to D. Turnbull’s results, 
he found that a single kinetic law did not apply at 
all temperatures, wnich suggests that the spinodal 
curve may have some influence. Krisement’s 
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description of the precipitation process, however, 
seemed to be closely similar to Turnbull’s model of 
cellular precipitation. "hn Re = 

Further remarks on precipitation from: solid 
solution were made by Mrs. M. K. McQuillan (Metals 
Division, Imperial Chemical Industries, Ltd’), who 
described some anomalous effects in- titanium— 
chromium alloys, and by Mr. F. B. Pickering (United 
Steel Companies) and Dr. G. Pomey (Iirsio, France), 
both of whom discussed sigma phases in relation to 
the paper by Dr. H. J. Goldschmidt (B.S.A. Group 
Research Centre). Dr. Pomey showed that in some 
alloys nucleation is heterogeneous, and cold-working 
produces many more nuclei. “Another topic at the 
symposium was the allotropic change in pure tin, 
which formed the subject of a paper by Dr. E. O. 
Hall (University of Sheffield). Dr. Groen (Technische 
Hogeschool, Delft) emphasized the different behaviour 
of pure tin and of tin-mereury alloys, and Prof. 
Smith suggested two simple experiments which might 
yield pure grey tin in compact form. The other 
papers of the morning session were concerned with 
precipitate morphology (Dr. H. I. Aaronson, Carnegie 
Institute of Technology), superlattice formation (Dr. 
H. Steeple and Prof. H. Lipson, Manchester College 
of Technology), and structural work on titanium- 
vanadium alloys (Miss Sileock, Mr. M. H. Davies 
and Dr. Hardy). 

The afternoon discussion was opened by Prof. 
F. C. Frank (University of Bristol) He thought the 
crystallographic problems are now largely solved, 
but criticized the dilatation parameter used by J: S. 
Bowles and J. K. Mackenzie, since, if this represents 
an elastic strain, it implies an effective Poisson’s 
ratio of —1. Prof. Frank drew an analogy with the 


' eleavage of mica to emphasize that the experimental 


results should nob be expected to agree exactly with 
predietions based on some simple theoretical postulate 


(for example, an invariant plane as the habit plane). 


A. point of physical significance, still to be explained, 
is why in iron-earbon alloys there is an abrupt 
change in the habit plane as the carbon content is 
varied. 

Prof. Crussard (Institut de Recherches de la 
Sidérurgie, Saint-Germain-en-Laye) presented views 
on martensite essentially different from those in the 
review paper. He described experiments to show 
that stabilization in retained austenite is due to the 
diffusion of carbon or nitrogen atoms, and suggested 
that nucleation is always partly dependent on 
thermal activation, although it is necessary in solids 
to consider the energy of elastic waves rather than 
to apply reaction-rate theory in the usual manner. 
In support of this, he cited recent experiments m 
the U.S.8.R. on isothermal transformation at liquid 
helium temperatures. Prof. Crussard believed that 
a dynamic approach is necessary in considering the 
growth process, which he likened to the propagation 
of a shock wave. Calculations hased on this model 
are being made m collaboration with Dr. Krisement, 
and he believed that the compatibility equations will 
ultimately lead to the crystallographic criteria use 
in the phenomenological theories. d 
^ The conventional theories of martensite crystal- 
lography were discussed by Dr. D. S. Lieberman 
(University of Ilinois), who described a simple 
graphical method for finding the habit plane in any 
transformation from the invariant plane strain con- 
dition, and by Dr. Bilby (University of Sheffield), 
who described the latest results obtained by the 
prism-matching and surface-dislocation approaches. 
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Both he and Lieberman have found that a lattice 


invariant shear on a {111} austenite plane gives 
approximately both the Kurdjumiov—-Sachs orienta- 
tions and habit plane and the low-carbon {111} habit 


plane without the need for dilatation or other length- 


changes within the habit plane. Mr. R. Bullough, 
working at Sheffield, has obtained a general. para- 
metric solution for the habit plane for any set of 
lattice principal strains and specified shear elements. 
Other speakers on crystallography were Dr. T. Ll. 
Richards (Metals Division, Imperial Chemical Indus- 


tries, Ltd.) and Dr. K. W.: Andrews (United Steel. 


Companies). 

Transformations in low-carbon steels were dealt 
with by Dr. A. R. Entwisle (University of Sheffield), 
who presented convincing evidence that the habit 
plane is (111), and by Dr. A. P. Miodownik (Battersea 
Polytechnie, London), who pointed out the rather 
anomalous position in which, since the formation of 


E 


ferrite in pure iron sometimes produces relief effects, ` 


it is a martensitic transformation on Bilby and 


Christian’s definition. Dr. Seeger discussed the - 


transformation in cobalt with special reference to a 
contributed paper by Drs. F. Sebillean and- H. 
Bibring (Office National d'Études et de Recherches 
Aeronautiques)- and reiterated his belief in’ the 


correctness of the dislocation—node model for this ' 


change. Dr. Christian (University of Oxford) referred 
to recent evidence obtained at Oxford by Mr. P. 
Gaunt that a macroscopic shape deformation occurs 
in both cobalt and the analogous y ->e trans- 
formation in iron-manganese alloys. 


` 


The remaining papers contributed to the afternoon ` 


meeting dealt with the transformations in ßB-brass 
(Drs. D. Hul and R. D. Garwood, of University 
College, Cardiff) and in uranium—chromium (Mr. 
B. R. Butcher and Mr. A. H. Rowe, of the Atomic 
Energy Research Establishment, Harwell), 
correspondence in the uranium transformation (Dr. 


the . 


W. M. Lomer, of Harwell), nucleation problems (Dr, ` 


M. A. Jaswon, of the Imperial College of Science and 
Technology, London), crystal geometry (Dr. Ll. 
Richards and Dr. W. T. Roberts), bainite reactions 
(Dr. Krisement and Prof. F. Wever) and the stabiliza- 
tion of austenite (Dr. S. G. Glover and Mr. T. B. 
Smith, of the University of Birmingham). Bainite 
was discussed by Dr. L. Habraken and Dr. Miodownik, 


the selection of the correspondence by Dr. Cahn’ 


(University of Birmingham), Dr. Lieberman, 
and Dr. Christian, stabilization by Mr. Kumar 
(University of Sheffield), and the thorny problem of 
isothermal versus athermal nucleation by several 


speakers. The meeting closed half an hour late with’: 


many people still wishing to contribute. 

A minor point which emerged from both dis- 
cussions was the dissatisfaction felt by several 
speakers with the present nomenclature. Prof. 
Smith pointed out that neither nucleation nor growth 
is the prerogative of nucleation and growth changes 
alone, and it was also felt that the present extension’ 
of the term martensite to cover the wide class of 
transformations which show & shape change in thé 
transforming region is nob wholly suitable. The 
difficulty about such a situation, of course, is that 
the existing usage is established ; the problem has 
arisen largely because the kinetic features on which 
Greninger and Troiano based their classification of 
transformations have gradually had to be replaced 
by other criteria. : 

In conclusion, it is necessary to applaud the care 
and thoroughness with which the two rapporteurs 
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' managed to summarize so much material, and the 
success of the chairmen (Profs. G. V. Raynor and 
A. G. Quarrell) in keeping speakers to their allocated 
times. The papers and discussion will be published 
in the Monograph and Report Series of the Institute 
_of Metals. J. W. CHRISTIAN 
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BIOLOGISTS AND NATIONAL 
SERVICE 


HE Institute of Biology has made inquiries of 
the Ministry of Labour and National Service 
, about the opportunities open to graduate biologists 
in the Services (J. Inst. Biol, 3, No. 1; Novem- 
` ber 1956). The position appears to be as follows. 
All science and engineering graduates entering the 
.Forces are considered for National Service com- 
missions, and in the past about 40 per cent of 
them have been commissioned during their National 
' Service. Both in the Royal Navy and the Royal 
Air Force, science graduates are accepted for National 
Seryiee only if they can be recommended by a 
` pre-call-up officers’ selection board for a National 
. Service commission. In the Army all graduates are 
called up in the ranks; but each is given an oppor- 
tunity of being considered for a National Service 
commission during the period of his basic training. 
There are comparatively few opportunities for a 
graduate in the biological sciences to be employed in 
any of the three Services in 2 eapacity which will 
make direct use of his qualifications. So far as the 
_ Navy is concerned, his acceptance is unlikely. The 
demands of the Navy are mainly for mechanical and 
electrical engineers, mathematicians and physicists, 
and it does not usually have any requirement for 
graduates in the biological sciences. In the Royal 
Air Force, a comparatively small number of graduates 
in biology is accepted for National Service commis- 
sions in the Education Branch. It is also open to 
any National Service recruit to opt for service 
in,°the General Duties Branch for training as a 
pilot. 
The War Office has recommended that a graduate 
in the biological sciences should apply for service in 
_ either the Royal Corps of Signals, the Royal Artillery, 
‘‘the Royal Engineers or the Royal Armoured Corps, 
where his scientific background is likely to be par- 
ticularly valuable. There is, of course, nothing to 
prevent a science graduate from applying for service 
in any branch, technical or non-technical, and 
acceptance for a commission will depend solely on 
qualities of leadership and character and does not 
depend on technical or academic’ qualifications, 
except in so far as a potential officer must be intel- 
ligent and able to express himself clearly. Com- 
missions in the Royal Army Education' Corps are 
not given to National Service men ; but a graduate 
- in biology, especially if he holds the postgraduate 
Certificate of Education, may elect to do his service 
in that Corps where he could expect to be appointed 
sergeant instructor. The Royal Army Medical Corps 
is normally officered by medically qualified men; but 
an dceasional vacancy occurs for a physiologist, 
biochemist or entomologist in commissioned rank. 
Otherwise, biology graduates may be appointed as 
laboratory technicians or in similar posts, and pro- 
motion to sergeant rank is possible. 
An increasing number of science graduates now 
apply for short-service commissions as an alternative 
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to National Service. These are voluntary regular 
engagements and usually involve a minimum of ' 
three years “full-time service. Short-service com- 


.missions are available for science (including biology) 


` gtaduates in the Edacation Branch of the Royal Air 


Force or in the Royal Army Educational Corps, as 
well as in other branches of the Royal Air Force and 
the Army. 

There is no ‘allaration’ of scientists to -defence 

work; but, there is a number of projects of high 
priority carried on by government departments and 
private firms on which science graduates may be 
employed and given deferment on the applications 


of the government department concerned. Most of "e 


the vacancies are for physicists, mathematicians, 
chemists and engineers: biologists are réquired 
only on rare occasions. Deferment can also be 
granted for certain appointments in the Colonial 
Agricultural Service, for which biologists are much 
more in demand. 


INTERNATIONAL SURVEY OF 
PROGRAMMES OF SOCIAL 
DEVELOPMENT 


N accordence with a resolution of the United 
Nations Econom: and Social Council, the Bureau 

of Social Affairs of the United Nations Secretariat, 
in co-operation with the International Labour Office, 
the United Nations Educational, Scientific and Cul- 
tural Organization, the Food and Agriculture Organ- 
ization and the World Health Organization, has 
prepared & survey of national and international 
measures taken to improve social conditions through-.- 
out the world*. Entitled “International Survey of 
Programmes of Social Development", it is concerned ; 
primarily with measures taken’ since 1945, and 
with those taken by governments rather than by 
voluntary or private organizations, and is intended 
to supplement the ‘‘Preliminary Report on the 
World Social Situgtion". The survey brings out 
the remarkable recent expansion of such programmes 
throughout the world, an expansion which has 
necessitated the report being limited to the outlining 
of trends and devslopments, using concrete cases 
only for illustrative purposes. The report should be 
particularly useful to all concerned with Colonial 
development and welfare and with technical assist- 
ance generally, whether under the Colombo Plan or 
in other ways. . 

An introductory ehapter reviewing the similarities 

and differences in national approaches to social 
welfare, production. and rural development points 
out that, in practically all the types, of programme 
surveyed, the three problems constantly being 
encountered are tkose of obtaining adequate per- 
sonnel to execute the programmes, adequate informa- 
tion to guide them, and adequate resources to finance 
them. Shortages of trained personnel are-experienced 
by countries at- all levels of development. Training 
abroad on fellawshzps has made an important but 
limited contribution to the supply of the higher-level 
technical and professional workers in some countries ; 
attempts have been. made in many countries to deal 
with the maldissribution among the professions, and 
S M MOT Survey of Programmes of Social Development. 
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the less-developed countries are increasingly turning 
to auxiliary workers, or technical assistants. 

The problem of obtaining adequate information 
for social programmes is in part that of balancing 
the use of limited resources; but reliance on social 
research as a basis for formulating, checking and 
evaluating systematic plans and programmes is 
increasing, and more attention is being given to 
experimentation and small trials before launching 
large projects. In regard to finance, however, there 
is little agreement as to what constitutes balanced 
development or a balanced allocation of funds for 
simultaneous economic and social development, or as 
to the order and timing of expenditures on different 
types of programme; nor does a chapter in the 
survey dealing specifically with research and surveys 
in connexion with social programmes warrant any 
confidence that a more detailed framework of thought 
to guide specific decisions is either possible or 
desirable. - 

. This chapter is well documented and gives a brief 
picture of the organization of government research 
in various countries, as well as of such recent develop- 
ments in the technique of research mto social prob- 
lems as the sample survey and the interdisciplinary 
approach, known as operational research. While, 
however, the increase in government statistical 
activities, especially in the under-developed areas, is 
emphasized, little information is given, or appears to 
be available, aS to expenditure on social research. 
In the United States it amounts to some 2-3 per 
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cent of the Federal expenditure on research, but no 
figures are given for other countries. In Norway, 
publie research expenditure rose from 14-7 million 
kroner in 1938 to 83-4 million kroner in 1952, and 
total expenditure on public and private research and 
development (both civil and military) is estimated at 
about 1 per cent or more of gross national expenditure 
in the German Federal Republic, Great Britain, 
the Netherlands, the United States and the U.S.S.R. 
In the economically developed countries, non-military 
research expenditure appears to be between 0-3 and 
l per cent of national income, but in undeveloped 
countries it is much less. During the decade end- 
ing 1952, population censuses were conducted m 
155 out of 239 areas of the world, covering nearly 
60 per cent of the world's population. Ninety-five 
countries and territories have. taken on agricultural 
censuses within the framework of the 1950 World 
Census of Agriculture, and since 1948 more than 
thirty countries or territories have published a 
general statistical bulletin for the first time. In 
general, however, the role of the social scientist in 
relation to social policy appears to be uncertain. 

The remaining chapters of the survey deal separ- 
ately with health, nutrition, education, labour and 
social security programmes; with the programmes 
to improve housing and community facilities and to 
aid the consumer; and with special programmes of 
social protection and rehabilitation, or of social 
development for rural areas; and with general 
approaches to social development. 


A DIETARY DEFECT -IN MAIZE DEVELOPED DURING TREATMENT 
WITH LIME 


' By P. L. PELLETT and Pror. B. S. PLATT, C.M.G. 


Human Nutrition Research Unit, Medical Research Council Laboratories, Hampstead; N.W.3 


E a recent appraisal of the state of knowledge on 
pellagra!, ib was agreed that the problem of the 
pellagragenie properties of maize is not yet solved 
and that the etiology of the disease is by no means 
simple. The incidence of pellügr& is reported to be 
low in some regions of Mexico where the consumption 
of maize is high ; the explanation of this is not clear 
—it may be that the disease 1s not diagnosed or 
reported, that the diet contains some foods, for 
example, beans, which protect the consumer, or it 
may be the result of the method of preparing the 
maize grain for making tortillas. The last of these 
possible explanations has led to several investigations 
on the effects on the nutritive value of maize when 
treated with lime in the Mexican manner. 

Krehl et al.? found no difference between rats fed on 
lime-treated or raw maize. However, Laguna and 
Carpenter?, Cravioto et al.* and Squibb et ai.* reported 
that rats fed on lime-treated maize grew better than 
` rats given untreated maize ; these results have been 
confirmed in our laboratory. Recently, Braude et al.* 
reported the curative effect on pellagra in pigs of 
maize which had been partially hydrolysed with 
sodium hydroxide ; but Goldsmith e£ al." were unable 
to demonstrate any beneficial effects of lime-treated 
maize in human pellagrins. 

The effect of lime on the nutritive value of maize 
has been ascribed either to an increase in ‘available’ 


. 
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a 
nicotinic acid following hydrolysis with alkali of a 
‘bound’ forms’, or to the racemization of certain 
amino-acids, thereby- avoiding amino-acid imbalance 
in the diet*. The highly critical nature of the balance 
of amino-acids for growth has been emphasized in a 
recent paper by Elvehjem and Harper*. 

The diets of the rats in the three previously 
reported experiments on the effect of lime-treatment 
of maize have contained adequate amounts of the 
known B-vitamins except nicotinic acid, the investi- 
gators having been concerned primarily with the 
effects of lime on the availability of nicotinic acid. 
“However, since lime-treated maize, when substituted 
for untreated maize in human dietaries, may not be 
combined in diets with foods supplying adequate 
amounts of B-vitamins, experiments have been made 
on the effects on rats of diets consisting mainly of 
lime-treated or untreated maize and without süpple- 
ments of the B-vitamin complex. 

The resulis obtained in three separate experiments 
are summarized in Table 1, from which it can be seen 
that: (i) the rate of growth of the rats fed on lime- 
treated maize was significantly lower than that of 
the rats on untreated maize; (ii) supplementation of 
the diet with either nicotinic acid or tryptophan had 
no effect on this depressed growth-rate; (iii) on 
addition to the diet containing lime-treated maize of 
aureomycin or of a mixture of B-vitamins, the 
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Table 1. WEIGHT GAINS OF RATS UPON Raw AND LIME-TREATED DIETS WITH AND WITHOUT VARIOUS SUPPLEMENTS 
E Average weight-gaim È 
Tet (a) Average weight:sain | per 100 gm. food eaten 
Experiment No. of rats (4 weeks) (4 weeks) Pt 

- No. Maize Supplement gm gm. 
7 I Raw None 6 59 3 ~ 235 

A II Lime None 6 40-5 18 9 « 0 001 
III Raw Aureomycin (5) 8 652 24 9 
IV Lime Aureomyoin (b) 6 E 647 25 1 
I Raw None 6 50:5 : 218 
. Il Lime None 6 39 5 18:1 

B Il Raw Aureomyein (5) 6 532 20 8 «001 
IV Lime Aureomyein (b) 6 $0:0 21:6 
: y Raw Nicotinic acid (c) 6 58 7 22 6 r 
. VI Lime Nicotinic acid (c) 6 37 3 16 6 
Je ee | MM MM ————M | —— —— —— 

I Raw None 6 49 7 21:7 
II Lime None 6 27 3 150 
VII Raw B vitamins (d) 6 648 23 9 

[^ VIII Lime B vitamins (d) 6 60 2 23 0 « 0 001 
Ix Raw Tryptophan (e) 6 500 201 
x Lime _ Tryptophan (e) 6 278 150 















+ Analysis of variance technique used. Effects of diet differences shown to be highly sigmflcanz when results of weigbt-gain per 100 gm. 


food were analysed. 


(a) Diet: ‘casein (alcohol extracted) 3 per cent, salt mixture (de Louelro) 4 per cent, sucrose £ per cent, lard 3 per cent, maize (raw or^ 
lime-treated) 85 per cent. The method of lime-treatment of maize was that of Cravioto (ref 9). 


D Aureomycin: 10 mgm. per 100 gm. diet. 
c) Nicotinic acid: 3 mgm. per 100 gm. diet. 


$ n . 
(d) B vitamins (all per 100 gm. of diet): choline 200 mgm , inositol 100 mgm., para amino-benzoie acid 44 mgm., thiamine hydrochloride 
20 mgm., riboflavin 1-2 mgm:, pyridoxine 1 0 mgm , calemm d-pantothenate 2-0 mgm., biotm 0-Z mgm., folic acid 0:6 mgm., nicotinie acid 


mgm 
(e) Tryptophan . 100 mgm. per 100 gm. diet 


growth-rate was the same as that of rats on a diet 
‘of untreated maize. j 

It was suspected from a consideration of these 
experiments that the hme-treated maize contained 
less of some of the vitamins of the B-complex than 
untreated maize, probably of those known to be 
required for growth and alkali-labile, namely, ribo- 
flavin and thiamine. According to Cravioto et al.’ 
vitamins are not destroyed during lime treatment ; 
but Zozaya and Alvarado’ have reported that ribo- 
flavin was absent from tortillas and Squibb e£ al.’ 
have reported losses of 32-42 per cent of total 
nicotinic acid during lime treatment. 

Analysis of raw and lime-treated maize for total 
nicotinic acid, riboflavin and thiamine revealed 
(Table 2) considerable losses of all three vitamins 
during lime treatment and, smee ıt was known from 
previous experiments that additions of nicotinic acid 
did not affect the depressed rate of growth, the 
possibility that it was due to insufficiency of ribo- 
flavin or thiamine was investigated. 


Table 2. VITAMIN CONTENT OF RAW AND LIME-TREATED MAIZE 








Content in ugm/gm 
(water content 9-10 
Vitamin Method of analysis per cent) 

Lime- 

Raw treated 
Nicotinic Microbiological : 180 120 
acid Lactobacillus arabnosus 18 6 10:6 
Riboflavin} Microbiological: — 1'4 06 
Lactobacillus casei c 16 08 
Thiamine Chemical: thiochrome 5 3 1:0 
50 11 





Tho results in Table 3 show that addition of either 
riboflavin or thiamine to lime-treated maize produced 
an increased growth-rate as compared with that of 
the control animals. 

The effecb of riboflavin was much greater than that 
of thiamine, and the weight gain on the former of 
&bout 2-2 gm. per rat daily is close to that of 2-1 gm. 
per day for rats of similar weights on the diet with 
the vitamm B-complex supplement. It appears, then, 


from these results that the main cause of the retarded 
growth of animals on lime-treated maize is an- 
madequate amount of riboflavin consequent on 
destruction during Ime treatment of the grain; the 
thiamime intake is probably marginal and the growth 
increase obtamed with aureomycem may be due to a 
vitamin-sparing action effected m some way by the 
microflora of the gut of the rat. 

The low incidence of pellagra reported from Mexico 
and the possibility of this being due to the alleged 
beneficial effects of lime-treated maize has led to 
some trials in Southern Rhodesia with a view to 
the introduction of tae process into a region in which 
the prevention of pellagra is a problem. 

The substitution of lime-treated for whole maize 
meal would have the merit of increasing the amount 


- of calcium in the diet, of raising the proportion of the 


total nicotinic acid in the grain in ‘available’ (that is, 
unbound) form, thorgh from Table 2, about a third 
of the total may b» lost and, since the ‘bran’ of 
the grain is'removed in lime treatment, digestion 
and absorption of ihe treated product might be 
Improved. 

The disadvantages would include substantial 
reduction in the amcunis of riboflavin and thiamine. 


Table 3. AVERAGE WDIGHT-GAINS OF ANIMALS FED ON LIME-TREATED 
MAIZE AND SUPPLEMENT OF RIBOFLAVIN OR THIAMINE 


* 


No, | Initial 
af | everage | S.E.* 
rats | weight 
(gm.) 





lime-ireated 
maize 

Lime-treated 
maize + 
riboflavin 

Lime-treated 


maize + . 
thiamine 


62 5 








* Standard error of the mean. 


All animals had previously been on a lime-treated unsupple- 
mented diet for 4 weeks. The supplements were 150 ggm, daily of 
riboflavin or thiamine for £ period of 10 days. | K 
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The amount of riboflavin in the traditional diets of- 
the tribes of Central Africa having maize as their 
staple food may be low. Platt and Webb!? estimate 
a content of 1:13 mgm. riboflavi for a 3,060 Cal. 
diet (not containing grain ‘beer’); the allowance of 
riboflavin recommended by the British Medical 
Association Committee?! is 1-8 mgm. for a male 
adult on a 3,000 Cal. diet. In the dietaries of 
sophisticated African communities whole maize meal 
(machine-milled grain) frequently replaces the 
domestically prepared maize flour, and in such 
dietaries the amount of. vegetables and fruit, which 
are important. sources of riboflavin, is often much 
less than in the traditional dietary. . 

It is important in this connexion to note that one 
of us (B. 8. P.) has worked throughout the-year in 
the Central African territory of Nyasaland, where the 
people obtain sometimes as much as three-quarters of 
their energy from maize, and yet, in the rural areas, 
pellagra was never seen. The maize flour used was 
prepared by the women.by a process widely used 
throughout Africa: which includes soaking and 
fermentation. The use of such flour may have con- 
tributed to the absence of pellagra; the extensive 
consumption of grain ‘beer’!4 may also be a factor!?s4, 
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We are grateful to the Lederle Laboratories Division 
of Cyanamid Products, Ltd., for their gift of a sample 
of aureomycin and to Dr. V. Mikulicic, a World 
Health Organization Fellow, for his assiStance in the 
later stages of the above work. [Nov. 22- 
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MEANING. OF DEUTERIUM ABUNDANCE IN METEORITES 
By Dr. GIOVANNI BOATO f 


HE article by G. Edwards on the. “Isotopic 
Composition of Meteoritie Hydrogen"! contains 
some very questionable statements about the mean- 


ing of the deuterium content of meteorites and an - 


incorrect interpretation of the results and conclusions 
reached by me on the same subjeci?. 

The significance of the determination of the D/H 
ratio in planetary objects in connexion with the 
problem of the origin and the formation of the solar 
system was pointed out a few years ago by Urey® - 
and by Kuiper‘ and was discussed in detail more 
recently by me*4, Some further comments can be 
added here. : 

The isotopie evidence may be used in the following 
way. First, it ig necessary to determine whether 
there is a definite difference between the deuterrum 


content of the Earth and that of meteorites, these last ~ 


being regarded as our only specimens of the material 
present in the planetary space outside the Earth. A 
definite difference, namely, a difference of more than 
one average fractionation stage, would suggest that, 
an. enrichment process other than ordinary chemical 
fractionation had operated on the hydrogen isotopes - 
at some time between the initial accumulation of the 
planetary bodies and the present time. The lack of 
such & definite difference in the carbonaceous 
chondrites, together with the other experimental 
evidence, suggested to me that the primeval cosmic 
abundance of. deuterium could not be different from 
the terrestrial abundance within a factor of the order ` 
of a chemical fractionation stage. Such & conclusion 
is supported also by the data of Edwards on the iron 
meteorites. 

The second step to be taken is a more detailed 
Study of deuterium abundance in different types” 
of meteorites and different hydrogen compounds, in 
order to understand which fractionation processes 
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. generally lacking. 
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are responsible for the observed variations. This 
kind of work requires a large number of analyses, 
carried opt in a systematic manner, since- the experi- 
mental method is delicate and additional evidence is 
Thus I feel that the limited 
amount of knowledge on the origin of the meteorites 
and the small number of deuterium analyses make 
meaningless at the present time such questions as 
whether the D/H ratio in the iron meteorites is more 
‘reliable’ than the D/H ratio in carbonaceous chon- 
drites, as Dr. Edwards tries to prove in his article. 
The detailed reasons for this will be given at the end 
of this article. 

"In attempting to demonstrate that his results are 
more conclusive than mine, Dr. Edwards makes two 
main criticisms of my work: (1) that I "attached 
special significance" to some specific results; (2) 
that my analytical data may be wrong, since Wiik* 
found systematically higher water contents in his 
chemical analyses of the carbonaceous chondrites. 
` So far as the first pomt is concerned, my inter- 
pretation of the significance of the four results 
showing deuterium content outside the range of 
terrestrial variations was-clearly stated. It was only 
one additional proof that we were dealing with true 
meteoritic water, but it was never stated that 

"special significance [was attached] to the three results 
in which he found deuterium to be more than 25 per 
cent higher than in Lake Michigan water" (quote 
from Edwards's paper) I would like to emphasize 
that I never said that the concentration of deuterium 
in the planetary space was 25 per cent higher than 
that on the Earth. 

The second point, that is, the difference between 
Wiik's results and mine on the total water content, 
needs a little more attention. The reason for the 
divergence—which Dr. Edwards perhaps did not 
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thmk of—is clear: Wik~used the -Penfield method, 
which is carried out at atmospheric pressure, whereas 
in my combustion apparatus the powdered meteorite 
was previously placed in a vacuum—a procedure that 
was considered correct, since the meteorites are 
coming from the perfectly evacuated interplanetary 
space. Thus, an outgassing of the powder took 
place, with the result that all the water loosely 
adsorbed (and undoubtedly atmospheric) was given 
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off ' very rapidly. Consequently, this water is not. 


given in my paper (Tables 2 and 3)*, whereas I took 
into consideration the water extractable in a vacuum 
at higher temperatures. On the contrary, the Pen- 
field method, used by Wiik, gives the total water 
content, which is comprehensive of all adsorbed 
atmospheric water. It is not surprising that this 
total water can amount to 20 per cent of the 
meteorite in weight, since carbonaceous chondrites 
are very porous stones; in one experiment, I found 
æ 10 per cent increase of weight in a sample of Cold 
Bokkevelt left for a while in an atmosphere saturated 
with water vapour at room temperature. 

Tneidentally, it should be noted that the method 
I used for the determination of water was thoroughly 
.checked for quantitative recovery by repeated runs 
with small ‘Pyrex’ tubes containing known amounts 
of water of known isotopic composition, since 8 total 
yield was the necessary condition for obtaining no 
isotopic fractionation during the processing. 

One possible objection to my method could ‘be 
raised, namely, that I used. a temperature too low 
for a complete, extraction, since some hydrated 
silicates are known which give off their last amounts 
of water at very high temperatures. I had a maximum 
temperature of 800°-900° C. and did not check if 
some water was extractable at higher temperatures ; 
however, Penfield’s method does not use higher tem- 
peratures either. On the other hand, that the in- 
complete extraction cannot be the reason for my four 
higher: D/H ratios~was proved by the fractional 
extraction of water in a vacuum at different tem- 
peratures, In this respect, my results seem to be 
in complete disagreement with the finding of Godfrey, 
cited by Edwards, since I constantly found that the 
stone, and not the extracted water, becomes enriched 
in deuterium with rising temperature. 

The question as to the meaning of the results 
remains to be discussed. As is generally known, 
irons and stones (to which group the carbonaceous 
chondrites belong) are two completely different types 
of meteorites ; their origin and mutual relationships 
ate still somewhat obscure. A detailed discussion of 
the meteorite problem, based on the best available 
experimental evidence, was given by? Urey and 
Craig’, who found that the ordinary chondrites fall 
into two distinct groups with respect to the total 
iron content. These two groups very ‘likely represent 
the two parent bodies of the meteorites, that is, two 
asteroids which came into collision and broke apart. 
The same authors attempted to give an explanation 
of the formation of the meteoritic material prior to 
the final collision, in the light of present views on 
the origin of the planetary system and-dissrpation of 
volatiles from the .protoplanets*?. The process. was 
certainly extremely complicated, involving high 
temperatures, chemical reactions and repeated break-. 
ing and mixing up of material. At the time that 
paper was published, no good analyses of the car- 
bonaceous chondrites were available, and no clear 
relationship was apparent between these stones and 
the ordinary chondrites ; therefore, no definite con- 
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clusion ‘could be reached by Urey and Craig about 
these objects. `. Since then, Wiik* has carried out 
complete analyses of many carbonaceous chondrites, 
and it turned out that they belong very definitely to 
Urey and, Craig's ‘high’ group of chondrites, that 
is, that they have exactly the same chemical com- 
position of these stones, as far as the non-volatile 
constituents are concerned. On the other hand, there 
are large variations in the volatile elements, namely, 
oxygen, sulphur, hydrogen (mainly as water) and 
carbon. It apppars, then, that the carbonaceous 


‘and the ‘high’ group ordinary chondrites are closely. 


correlated and that they derive from éach other 
through the simple dissipation and/or condensation of 
volatiles. . 

Unfortunately; no definite evidence has been found 
as to whether the carbonaceous chondrites represent 
a sample of the primordial cosmic material, as Urey 
had postulated come years ago. On the contrary, 
their relationship to the ‘high’ group of chrondrites. 
is & point against this hypothesis, if one accepts the 
theory of Urey and Craig that the ‘low’ group repre- 
sents more nearly the primordial material. 

In ‘any, event, while the carbonaceous chondrites 
were never heated ab very high temperatures, since 
they have partially preserved their volatiles, the iron 
meteorites were prcbably formed by a high-tem- 
perature reaction of silicates or oxides with hydrogen 
gas. In these Greumstances, no clear way can be 
seen for a comparison of the hydrogen isotopic com- 
position’ of irons and carbonaceous chondrites. In 
the first meteorites the hydrogen is contained as 
dissolved hydrogen gas in the metal and/or as some 
hydrogenated compound in the minute discon- 
tinuities between the nickel-iron crystals (this point 
is not clear in Edwards's paper) ; in the carbonaceous 
chondrites the Hydrogen is mamly m the form of 
combined water and possibly a few per cent of it is 
present as organic material. It 1s seen that’ the 
fractionation processes which eventually produced 
the observed difference in isotopic composition 
were certainly of a complicated nature, and any 


‘assumption at the present time .would be pure 


imagination. 

Thus; it is not possible to deduce, from the present 
data, the exact isotopic composition of the primordial 
hydrogen. For this reason, the final conclusions 
reached by Edwards are devoid of meaning. On the 
other hand, if ‘one assumes, with Edwards, that the 
primeval abundance of deuterium was,indeed that of 


-the iron meteorites, one cannot see how the same 


abundance can be assumed for the primitive Earth, 
since mainly water and not hydrogen gas was retained 
by the gravitational field and it would seem almost 
certain that these two compounds did not have the 
same isotopic composition. In fact, kinetic frac- 
tionation processes were certainly operative and, if 
an equilibrium eondition was esteblished, then very 
likely sufficiently low temperatures were present to 
produce a remarkabie fractionation. 
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` LETTERS TO THE EDITORS 


The Editors do mot hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Hormones and the Cytoskeleton 


THe object of this communication is to present 
the hypothesis that hormones modify the ‘cyto- 
skeleton' of the cell. Though I have held this view 
for some time, and have discussed it with others, 
I have not advanced ıt formally, becausé until now 
it did not appear to be useful. There are, it is true, 
subcellular actions which have been described for 
hormones ; notably one may mention the interesting 


effects of thyroxine upon the oxidative phosphoryla- - 


tion of mitochondria which formed the basis of & 
recent lecture to the Third International Congress of 
Biochemistry by C. Martius. There are also con- 
clusive observations upon the action of insulin in 
altermg permeability to sugarsb?; and also, on the 
contrary, the widespread idea that msulin controls 
the formation of glucose 6-phosphate. Yet in spite 
of interest m these facts, there is a general feelmg 
that hormones act upon the cell as a whole, and 
that their action is somewhat diverse rather than 
being upon one enzymic or other step (cf. A. Beloff- 
Chain et al.*, and see particularly the discussion of 
this by O. Hechter‘). It is from this aspect that I 
think the ‘cytoskeletal’ view may prove to be @ 
useful working hypothesis. 

Many years back I became impressed by the idea 
that to view the cell as a bag of enzymes, however 
specific these might be in their action, could not 
account for the integrated behaviour of cells, any 
more than disorrentated carbon atoms could account 
for the reactions of the benzene ring; and ‘I. felt 
forced to postulate the presence of a fluid anatomy m 
the geography of the cell, being some tenuous net- 
work by the action of which the cell’s enzymic act- 
ivities were co-ordinated. (The term <cytoskeleton’ 
was given to this by J. Needham; 
description provided that it does not convey the 
idea of the rigidity of a bone.) Other biologists 
have felt the difficulties in accounting for the whole 
actions of cells, too, and a critical discussion of pros 
and cons may be found in the book “Cytology and 
Cell Physiology”! ; see also rof. 6. 

The ‘cytoskeletal’ hypothesis has met with some 
hostility, both from those who consider wrongly 
that ıt excludes the essential studies on isolated 
enzymes, and also from those who feared it might be 
& return to the long-discarded ideas of the giant 
molecule.  Belief in the presence of intracellular 
structures has been made easier by recent electron 
microscopy of mitochondria (by Palade’ especially 
and by other work); by the now known existence of 
nucleic acids in the cytoplasm, and by the recent 
report of the existence of cytoplasmic membranes 
seen by Palade. (I am indebted to Dr. E. F. Gale 
for ielling me of these observations, reported to 
the Ford Enzyme Symposium on November 2, 
1955.) 

Whether the cytoskeleton consists of continuous 
_thin membranes, or whether it is arranged like the 
bentonite gel -by rapid re-formation of oriented 
particles, or by more classical chemical links or by 
hydrogen bonds—whichever way it takes place is 
immaterial from my present point of view. It has 
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always been to me an obvious consequence of the 
‘cytoskeletal’ idea that ıt was the cytoskeleton rather 
than individual enzymes which was the co-ordinating 
factor, as ib were the master structure of the cell 
this was pointed out by me some twenty-five yéart 
ago dnd is an essential emphasis in my point of. view 
Hence an agent which could change the cytoskeletor 
might be expected to modify several enzymic reactione 
simultaneously by giving a new direction to thi: 
fluid anatomy.  . 

Hormones are active ın small amounts, and it it 
definitely concervable that very small amounts o: 
peptide or steroid structures could enter the surface 
of cells and accomplish such an orientation. Thi 
is the reason why it is here advanced that a hormone 
re-orientates the cytoskeleton. From the point o: 
view of this working hypothesis, the seárch for some 
one enzymic reaction which a hormone modifies i: 
doomed to failure, and further efforts should br 
directed to clarifying the patterns of diverse reaction: 
which may be modified by the actions of hormone: 
upon whole cells. ' t 


RUDOLPH A. PETERS 


Agricultural Research Council 
Institute of Animal Physiology 
(Biochemistry Department), 
Babraham Hall, 
Cambridge. 

Dec. 9. 
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An Antigen determining Virulence in 
Pasteurella pestis - 


Desrrre assiduous search by many workers, thi 
factor conferring the property of high virulence o) 
strains of P. pestis has remained undetected. Virulen 
and protective avirulent strains have been studie 
comparatively by the methods of immunology 
immunochemistry and biochemistry without yield 
convincing evidence of a difference in their propertie: 
sufficient to account for their difference in virulence 
This communication reports results showing that ar 
unportant antigenic difference between virulent an 
protective avirulent strains does in fact exist. 

It has been demonstrated that virulent and avirulen 
strains can be differentiated on the basis of abilit; 
of the former and inability of the latter to develo 
resistance to phagocytosis by mouse polymorpho 
nuclear leucocytes under well-defined conditions i 
vitro’, Virulent organisms harvested from growth 
on nutrient agar incubated at 28° are highly sensitiv 
to phagacytosis ; I term these V/S. When they ar 
incubated, with gentle rotation, for 3 hr. at 37° n 
tubes of tryptic-digest meat broth at pH 7-0, the 
become resistant to phagocytosis; virulent organ 
isms so treated I term V/R. Avirulent cells similar]; 
grown at 28° are also highly sensitive to phagocytosi 
(AVIS) and retain this sensitivity on similar incuba 
tion in broth at 37° (AV/‘R’). 


t 


No, 4505 


March 3, 1956 





Fig.1 
Reservoirs A contain rabbit anti-live V/R (strain MP6) serum 


heavily absorbed (100 mgm./ml. 
AV/'R’ (strain T'S). 


serum) with acetone-dried 
Reservoirs U contain the same serum, 
unabsorbed. 

Reservoirs 1-4 contain virulent organisms in the td condition 
(1 strain MP6, 2 Yokohama, 3 Shasta, 4 9581). 
Reservoirs 8-11 contain avirulent organisms in the AV/'R' 
condition (8 strain TS, 9 41122, 10 Soemedang, 11 5371). 

* Reservoir T'S/AD contains material as used for absorption 


Antisera prepared in rabbits against live V/R have 
the ability to render V/R organisms sensitive to 
phagocytosis when added to a test system in vitro. 
Antisera similarly prepared against A V/*R' are poorly 
able to render V/R sensitive under the same con- 
ditions, Antisera against both types of organisms 
contain many antibodies in common, and in similar 
quantities, and do not differ materially in their con- 
tent of the important antibody to fraction 1, which, 
from the studies of Meyer's school*, plays a major 
part in protection against virulent infection. Although 


Englesberg et al.* consider virulence in strains of 


P. pestis to be intimately connected with the possession 
of a critical amount of fraction 1 antigen and aviru- 
lence to reflect the possession of lesser amounts, I do 
not think that the resistance of virulent organisms 
achieved under the above conditions (and hence 


high virulence) is primarily due to their content of 


fraction 1. 

The evidence for this statement is as follows: 
The fraction 1 contents of V/R and AV/‘R’ as de- 
termined by the Ouchterlony* technique are similar 
and very low. V/R is not visibly capsulated. V/R is 
poorly agglutinated by high-titre rabbit antisera 
prepared against highly purified fraction 1 (kindly 
supplied by Dr. K. F. Meyer). This serum does not 
render V/R sensitive to phagocytosis. Excessive 
absorption of V/R antisera with fraction 1 leaves 
their ability to render V/R sensitive to phagocytosis 
virtually unaltered. An antigen other than fraction 1, 
therefore, is responsible for the resistance to phago- 
cytosis shown by V/R, and hence, for reasons given 
earlier, is à determinant of high virulence. As a 
corollary, all fully virulent strains would be expected 


NATURE 


427 


to possess this antigen, while avirulent strains may 
or may not possess is. An avirulent strain possessing 
this antigen must then owe its avirulent state to the 
absence of a second determinant of virulence (for 
example, independence of purine)*. 

Visual evidence for the existence of an antigen 
differentiating strains capable of resisting phago- 
cytosis, in the absence of visible capsulation, from 
strains incapable of so doing, is readily obtained by 
the agar diffusion technique. Fig. 1 gives clear 
evidence that the fully virulent strains MP6, Yoko- 
hama, Shasta and #9581 contain a diffusible antigen 
which is not presert in detectable amount in the 
avirulent strains Tjisvidej S, A1122, Soemedang and 
53H1. This antigen has been similarly shown to 
occur in the virulent strain L37, the potentially 
virulent strains M1 and M7 (Jackson, S., personal 
communication), and to be undetectable in the 
avirulent strains Java and 14. It is also to be found 
in the classical strain HV 76, which has frequently 
been regarded ss am avirulent strain possessing a 
small ‘residual’ degree of virulence. It is difficult to 
detect in virulent strains in the V/S condition. 

Antisera containing antibody specifie for this anti- 
gen are capable of rendering V/R sensitive to phago- 
cytosis. Such antisera retain this capability following 
heavy absorption wich acetone-dried AV/‘R’ but are 
deprived of it folowing equal absorption with 
acetone-dried V/R. The antibody response of the 
mouse towards this aatigen appears to be considerably 
less rapid and intense than that of the rabbit. Experi- 
ments to date clearly indicate that specific antigen 
materially contributes to the passive protective value 
for mice of antisera produced in rabbits against living 
V/R organisms. 

I suggest thai, on the evidence presented here, 
the antigen confercing the important biological 
property of resistance to phagocytosis and possessed 
in quantity by ail fully virulent strains examined, and 
undetectable in the majority of avirulent representa- 
tives, is à major determinant of virulence in P. pestis 
and represents ihe long-sought Vi-antigen of this 
organism. 


T. W. BunROWS 
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Effects of Anaphy actic Shock and Compound 
48/80 on the Mast Cells of the Guinea Pig 
Lung 


SEVERAL experiments show a correlation between 
the number of mast cells in a tissue and its content 
of histamine!, and it is possible to obtain histamine 
from isolated mast granules*. Furthermore, altera- 
tions of mast cells have been described under con- 
ditions in which liberation of histamine occurs in the 
dog, rat and mouse. We have found that similar 
changes can be produced in guinea pig lung mast 
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Fig. 1. Frozen sections from guinea pig lung after lead subacetate-ethanol-acetic acid 
fixation, stained with toluidine blue (pH about 4). 


(A) and (B). Lung from sensitized animal injected with histamine (gro 


mast cells in the walls of alveoli and around bronchioles. (C) and 
anaphylactic shock (group I); note reduction in the numi 


cells by means of anaphylactic shock, but not by 
the action of compound 48/80. Male guinea pigs 
weighing 300—450 gm. were used throughout. Groups 
of five animals each were studied. Group I: animals 
sensitized by injecting 100 mgm. of commercial egg 
albumin intraperitoneally and 100 mgm. sub- 
cutaneously ; anaphylactic shock was induced three 
weeks later by intracardiac ‘injection of 100 mgm. 
of the antigen in 1 ml. of 0-85 per cent sodium chloride. 
Group II: sensitized animals killed after shock was 
induced by intracardiac injection of 200y of hist- 
amine. This group was chosen in order to obtain 
lungs in similar conditions (emphysematous) to those 
of group I. Group III: animals injected through 
the intracardiac route with 0-5 mgm. of compound 
48/80. The animals from these three groups were 
killed by bleeding from the jugular vein when 
breathing had practically stopped. Group IV: 
animals killed by a blow on the head and bled from 
the jugular vein. 

The lungs were fixed by injecting a 4 per cent 
solution of lead subacetate in 50 per cent ethanol 
plus 0-5 per cent acetic acid through the trachea. 
Fixation was allowed to proceed overnight, and 
frozen sections 504 thick were stained by toluidine 
blue in acidified solution (pH about 4). The number of 
mast cells was determined in one hundred randomly 
chosen 0:1364 mm.* areas with the aid of a square- 
ruled ocular micrometer, the magnification being 
250 x. From the analysis of the counts, the standard 
error was estimated to be about 7 per cent. Results 
were studied by variance analysis and the significance 
of the difference between pairs of means evaluated 
through the ¢ test‘. 

In all sensitized animals, the injection of the 
antigen induced an anaphylactic reaction with death 
from asphyxia in 3-10 min. Guinea pig lung is rich 
in mast cells which are present in the walls of the 
alveoli, around the bronchioles, and concentrated in 
the pleura. Anaphylactic shock brought out a 
significant reduction in the number of mast cells 
(Fig. 1, A and C, and Table 1), and degranulation 
and decrease of the metachromasia of the remaining 


E 


E 


r of mast cells 


March 3, 1956 


granules in most of the cells (Fig. 
1, B and D). Some mast cells 
retained their usual morphology. 
The diminution in the number of 
recognizable mast cells seemed to 
be due chiefly to loss of the granules 
from the cells located in the walls 
of the alveoli. In one additional 
group of five sensitized guinea 
pigs protected with anti-histamine 
(chlorprophenpyridamine maleate, 
5 mgm. for each animal 1 hr. be- 
fore the injection of the antigen) 
killed 2 hr, after the injection of 
the antigen, the mast cells pres- 
ented the same alterations. Thus, 
antihistamine is ineffective in pro- 
tecting mast cells from damage 
resulting from the specific antigen, 
seeming rather to act by blocking 
tissue receptors against free hist- 
amine than by preventing the 
release of histamine. 

The injection of compound 48/80 
induced a clinical picture similar 
to that presented by the sen- 
sitized animals injected with the 
antigen. However, no morpho- 
logical and numerical changes could be found in 
the mast cells of these animals (Table 1). No 
significant differences in either number and morph- 
ology of the mast cells were found when groups II 
and IV'of control animals were compared. The 
alterations of guinea pig mast cells in anaphylactic 
shock were very similar to those observed by Wilander 
and Jaques and Waters? in the dog in peptone and 
anaphylactie shocks. 

The fact that anaphylactic shock produces altera- 
tions of the lung mast cells is suggestive of the mast 
cell origin of the histamine liberated during anaphyl- 
actie shock in the guinea pig. Histamine assays have 
shown that the histamine content of the guinea pig 
lung is correlated with its mast cell population and 
that in anaphylactic shock there is a correlated drop 
in both. It seems that guinea pig mast cells are 
much more resistant to the action of compound 48/80 
than those of the rat. Thus, repeated intraperitoneal 
injections of compound 48/80, which practically 
cause the disappearance of mast cells from rat tissues’, 
are ineffective in the guinea pig (unpublished results). 
It is interesting to note that in the guinea pig the 
release of histamine is not the major toxic action of 
compound 48/80 *, and that the histamine-releasing 
activity of compound 48/80 is very small when its 
action is studied on the perfused guinea pig lung’. 
A comparative study of the behaviour of the mast 
cells and the histamine content of guinea pig organs 
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Table 1. MasT CELL COUNTS IN GUINEA PIG LUNG IN DIFFERENT 
CONDITIONS 
| 
Mean Stand. 
Group Treatment counts* error Range 
I Anaphylactic shock 75:3 + 77 62-98 

It Sensitized, tec with 

200» histamine 70:1 z 21:0 | 135-240 
Il Injected with 500» of 

48/80 252-1 + 43-8 | 116-380 
IV Normal animals 255-0 + 32-0 | 160-334 





* Number of mast cells in 13-64 mm.* of frozen lung sections. 

F found, 8-4 (P < 0-01). t tests between groups I-II, I-II, I-IV, 
P < 0-01; between groups I[-III, II-IV, II-IV, P > 0:05. Groups 
of five animals each. 
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under the action of several histamino-releasing sub- 
stances 1s in progress and will be published later. 
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Labelled Pronuclei in Mouse Eggs 
fertilized by Labelled Sperm 


APPROXIMATELY 38 days after injecting adenine-8- 
140 into mature male mice, ejaculated sperm showed 
an autoradiograph in smear preparations!. Pronuclei 
m eggs fertilized by labelled sperm have been 
examined for autoradiographs. 

Fallopian tubes from a superovulated female, 
-killed approximately 12 hr. after mating to one of 
these males, were fixed in Bouin. They were sectioned 
at 10u, bleached in hthium carbonate, and coated 
with Kodak stripping film. The sections were stained 
with celestine blue and studied under a phase- 
contrast microscope. 

Of twelve eggs examined, eleven had two pronuclei, 
and one had three pronuclei. In each bipronucleate 
egg one pronucleus showed an autoradiograph, and 
was assumed to be male. The unlabelled -pronucleus 
was nearer the second polar body in six out of seven 


eggs in which the distance could be estimated ; this. 


agrees with the morphological evidence of the 
proximity of the female pronucleus to the second 
polar body. A possible autoradiograph on the vitellus 
of some eggs was perhaps related with the path of 
entry of the sperm. Spermatozoa in the perivitelline 
space, in the lumen of the tubes, and in the cumulus 
showed distinct autoradiographs. 

In the tripronucleate egg, two pronuclei showed 
autoradiographs. The egg was presumably dispermic. 
The labelled pronuclei were larger than the third, and 
the second polar body had been extruded; this 
evidence supports the postulate of dispermy?. 

Calculation from data of total mcorporation of the 
tracer in sperm! shows that for a pronucleus with 
diameter 20u, sectioned at 10u, and assuming all 
the tracer from the sperm to be present m the pro- 
nucleus and evenly distributed, the maximum density 
of the autoradiograph could be approximately 
0-2 x 107 grams/em.?. This value is at the limit for 
recognition®. But usually the tracer is concentrated 
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in certain parts of the pronucleus, and this gives a 
more contrasted autoradiograph which can be clearly 
recognized.’ 

We wish to acknowledge the receipt of grants from 
the University of Edinburgh and the Agricultural 
Research Council (R. G. E.), and from the British 
aaa a the British Empire Cancer Campaign 
(J. L. 8.). i 
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Conversion o: Phenylalanine into Tyrosine 
in the Silkworm Larva (Bombyx mori) 


In silkworms, it has been found that tyrosine 
is used not only for biosynthesis of the silk proteins}, 
but also to form melenin pigments, but little is known 
of its origin. The present work was carried out, 
using phenylalanine labelled with carbon-14, to 
examine whether pkenylalanine is & precursor of 
tyrosme. - 

Radioactive L-phenylalanine, 


—2—"CX_CH,MCH NH,COOH 


(0-84 mc. per m.mol.), was obtained from the Radio- 
chemical Centre. 9:5 pc. of radioactive phenyl- 
alanme (99 pgm. as ammo-acid) per worm was in- 
jected into the body cavity of the silkworms, Si 
122 x Nichi 1223, at the fourth day of the fifth 
instar. Following the injection, these silkworms con- 
tinued to feed normally for 72 hr. and then they 
began spmning their cocoons. Specife activity of 
the cocoon fibres measured with an SC-16 windowless 
gas-flow counter (Tracerlab Inc.) was 4:154 c./min./ 
100 mgm. (average). 4:86 gm. of thé radioactive 
cocoon fibres was-cutinto small pieces and degummed 
by boiling with diszlled water and 1/50 sodium 
carbonate solution repeatedly, until the weight of 
fibroin became constant. The fibroin was washed 
with ethanol and etaer, and dried; the yield was 
3-47 gm. 3-47 gm. of fibroin was hydrolysed with 
concentrated hydrochloric acid as usual. Tyrosine 
was isolated directly from the hydrolysate according 
to the procedure of A&bderhalden?*. From the filtrate 
from which tyrosine had been removed, glycine was 
removed as a salt of 5-nitro-naphthalene-1- sulphonic 
acid, and then alanine as azobenzene p-sulphonate, 
and these amino-acids were separated from their 
respective salts’. Tyrosine was recrystallized from 
hot water, and glycine and alanine from water by 
adding absolute eshanol repeatedly until their specific 
activities became corstant. 

Radioactivities of the amino-acids isolated from 
fibrom are summarized in Table 1. Almost all the 
activity was located in tyrosine. 

Isolated tyrosine was analysed by paper chromato- 
graphy, using phenol containing 0-1 per cent am- 
monia as & solvent. The strip was sprayed with 
ninhydrm in the usual way, the position of tyrosine 
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Table 1. XRADIOAOCTIVITIES on THE AMINO-AOIDS ISOLATED FROM 


IBROIN 





Yield from 3-47 
mm, of flbroin 


Amino-acids isolated Specific activity 





Tyrosine 41: ur c.[min./m.M 
Glycine ] » 
Alanine 30 3 





marked and the strip scanned for radioactivity by 
an SC-16 windowless gas-flow counter (Fig. 1). As 
shown in Fig. 1, high radioactivity was recognized 
at the position of tyrosine. A radioautograph obtained 
by superposition of an X-ray film on the chromato- 
gram of isolated tyrosine at 1° for two weeks gave also 
an image at the position of tyrosine. These results 
seem to suggest that the tyrosine isolated is labelled 
with isotopic carbon. 






28 —~ Solvent front 


i 24 


20 


bed 
ce 


[a 
to 


Distance (om.) 


mn Stovling Bine 


0 40 80 
Counts/min. 


Fig. 1. Radioactivity of chromatogram. of isolated tyrosine., 
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In view of the high tyrosine content of-the cocoon 
fibres, Holtzmann? compared quantitatively the 
tyrosme intake of the silkworms with that of tho. 
cocoon fibres produced, and suggested that the 
roulberry leaves contained so much tyrosine that 
there was no need to suppose that the silkworm 
synthesized tyrosine. Recently J. Kirimura (un- 
published: work) carried out the same experiment, 
using the microbiological method instead of Folin 
and Marenzi’s method adopted by-Holtzmann for 
thes assay of tyrosine, and claimed that tyrosine 
was synthesized in vivo. The present work confirms 
that tyrosine is synthesized from phenylalanine in 
vivo, and then ıs utilized for biosynthesis of the silk 
proteins. 

Raper’, Mason? and others have suggested that 
melanin pigments are derived from tyrosme. Since 
the present work.shows that tyrosine originates from 
phenylalanine in the silkworm, the mechanism of 
formation of melanin pigments in insects may be as 
follows : 
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Phenylalanine — tyrosine — dopa — dopaquinone — 
leucodopachrome -» dopachrome —> 5,6-dihydroxy- 
indole — indole-5,6-quinone -> melanin. 
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Effect of Cortisone on the Reticulo- 
Endothelial System 


PagrENTS undergoing cortisone treatment are very 
liable to intercurrent infection’. Further, ıt has been 
established by animal experimentation that cortisone 
enhances all the common bacterial infections?, in- 
cluding those with spirochetes? and the tubercle 
bacillus‘. 

Preliminary investigations by Nicol and Snell5 
showed that, in the guinea pig, cortisone depresses 
the activity of the Yreticulo-endothelial macrophages 
especially in the spleen, and suggested that this was 
the manner in which the defences of the body are 
lowered against infection and new growth. These 
researches have now been extended, using different 
doses of cortisone and continuing the treatment for a 
longer period, and the results are recorded in the 
present communication. 

Seventy-nine male guinea pigs aged about one 
year were used for the investigation. The reticulo- 
endothelial macrophages were studied by giving all 
the animals one daily injection of trypan blue sub- 
cutaneously for the last six days prior to being killed 
by chloroform. The dosage of the dye was calculated 


. on the basis of 0:8 ml. of a 1 per cent solution in 


distilled water per 100 gm. body-weight. Seven of 
the animals were given dye only and were used as 
controls. The remaining seventy-two animals were 
divided into twelve groups each of which received 
5, 10 or 25 mgm. of cortisone intramuscularly once 
daily for a period of 1,-2, 3 or'4 weeks in addition to 
the dye. Specimens were taken from the spleen, liver 
and lymph nodes and fixed in Heidenhain’s ‘Susa’ 
fluid. Sections were cut at 10u thick and stained 
with weak eosin, dilute carbol fuchsin or alum car- 
mine. The activity of the reticulo-endothelial system 
in the organs studied was assessed by the number of 
dye-bearmg cells present and the intensity of the 
vital staining. 

In the animals which received cortisone treatment 
for one or two weeks, the intensity of the vital stain- 
mg was markedly reduced in the macrophages of the 


'spleen, liver and lymph nodes compared with the 


appearances in the controls. At the same time the 
mortality was high and the lymph nodes became 
atrophied. This depressant effect showed itself earlier 
in the animals which received the larger doses of 
cortisone. Post-mortem examination of the anmals 
which died suggested that death had occurred as the 
result of the reticulo-endothelial system becoming 
depressed and unable to detoxicate the trypan blue. 

In the animals which received cortisone for three 
or four weeks, the intensity of the vital staining was 
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practically similar to that of the controls, the mor- 
tality was low and the lymph nodes were hyper- 
trophied. 

The above results show that the reticulo-endothelial 
system becomes markedly depressed durmg the first 
two weeks of cortisone treatment, then recovers to 
about the normal level during the third and fourth 
weeks. This suggests that patients should be specially 
protected from mtercurrent infection during the early 
stages of cortisone therapy. 
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Factors influencing the Transport of Sea 
Water Cations across the Ectoderm of . 
- Fundulus heteroclitus 


In 1913 George G. Scott reviewed the then existing 
literature and added experiments of his own on the 
remarkable ability of adult Fundulus heteroclitus to 
withstand wide variations in the osmotic pressure of 
their environment. The significance of his conclusions 
is retold in the easily observed hardiness of these 
teleosts. The survivors of such changes appear to 
function adequately to gross observations. ,Similarly 
the Fundulus embryos, although less than 2 mm. 
in diameter, and with tissues that are readily 
torn with sharp glass needles, will develop in extremes 
of distilled water and sea water with salts or sucrose 
added up to twice the normal osmotic pressure. 

Following closure of the blastopore, the Fundulus 
embryo is essentially two compartments. The first 
is the yolk, which is entirely surrounded by the 
second, the embryo proper. This latter is not really 
homogeneous, for it consists of the syncytial peri- 
blast, in direct contact with the yolk, and the develop- 
ing organs of the embryonic axis, as well as the ecto- 
derm, which is the only tissue in contact with the 
surrounding medium. When’ Oppenheimer stages 
22-26 are used’, there are no orifices present, 
such as gill slits, or cloaca, so it will be seen that a 
single membrane 18 presented to the external environ- 
ment, and that the yolk compartment is totally sur- 
rounded. The changes in the cationic content, of 
these two compartments are therefore functions of 
the permeability of the ectodermal membrane. 


Studies of this permeability consisted of artificial’ 


media containing each of the cations sodium, mag- 
nesium, potassium, and calcium in the.same con- 
centrations as in sea water, and combining them in 
twos and threes, and singly as well as all four together. 
The chlorides were used throughout. Each medium 
was studied with sucrose to balance the osmotic 
pressure to that of sea water as well as without the 
sucrose. Radiotracer sodium, calcium and potassium 
were used. Magnesium was studied by photometric 
microchemical analysis. Total cellular sodium and 
potassium: were estimated by flame photometry, 
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while total calcium ‘was estimated by “e ‘a photo- 
chemical technique usmg ethylenediaminetetra- 
acetate. The uptaxe and loss of ions under the 
influence of 0-05: M fluoride and 0-001 M iodoacetate 
were studied. 

The uptake curves were essentially linear with a 
deerease in the slope near equihbration. Fluoride 
changed only the slope, but not the linearity, except 
for sodium, which developed.a biphasic curve. Loss 
of ions into media lacking them also followed a linear 
pattern. Fluoride azain changed the slope but not 
the linearity. 

When the effeets of presence and absence of ions 
were ‘considered, several patterns appeared. When 
magnesium and potassium were combined, the result 
was always an incrsased gam in magnesium and 
inhibition of potassium. Calcium and sodium were 
mutually antagonistic, as were calcium and the two 
other ions. The chanze in osmotic pressure gained by 
removal of sucrose profoundly altered - magos ion 
balances. 

The position of the yolk requires that any ions 
entering or leaving itamust pass across the dual mem- 
brane that surrounds it. The inner half of this is the 
syncytial periblast. Parpart, in a discussion of a 
paper by Sheppard and Stewart’, raises the pertinent 
question as to just where in the cell is the potassium 
(and for that matter, the other ions as well. In 
an epithelial layer, 1f the ions existed and moved in 
the plasma membrane complex of the individual 
cells, then they could travel across & cellular mem- 
brane by passage in some manner along the cell 
membranes that run vertically in the epithelium. No 
such ‘passage-ways’ exist across the pertblast. Radio- 
tracer sodium, calerum, and potassium have been 
recovered from, and cbserved to pass out of, the yolk 
of Fundulus embryos. The results failed to indicate 
whether magnesium did the same. Unless some speci- 
fic mechanism can ke demonstrated, such as frag-: 
mentation of the plasma membranes or intermittent 
functional contact between opposite layers, this 
represents evidence that ions pass in some fashion 
through the medullary cytoplasm of cells. 

Studies with the fluoride ion suggest that & 
glycolytic mechanism pfovides energy for the trans- 
port of ions both into and out of the cell. Patterns 
of inhibition and fadlitation suggest that to some 
extent places on a -ransport mechanism are non- 
specific. 

The internal colloid pressure of these eggs is about 
20-25 per cent af the surrounding sea water, and 
some mechanism may be active to maintam this. 
Indirect evidence fram these studies suggests that 
part of the water may be under the influence of 
glycolysis. Each of she partial media is. hypotonic 
to sea water and should dilute the egg contents. In 
some examples, however, concentration occurs. Based 
on this indirect oLservation, fluoride added to 
sodium balance in the presence of a constant osmotic 
pressure (from sucrose) showed a marked increase 
in the intracellular sodium, which is opposite to both 


-the effect’ of fluoride by itself and the change that 


comes from addmg stcrose to maintain the external 
colloid pressure. Ths time course was two-and-a- 
quarter hours, or msucficient time to lose significantly 
other intracellular ions in the presence of fluoride. 
This is interpreted as fluoride interfering with mech- 
anisms which normally carry water into the egg, the 
loss bemg a manifestation of the markedly higher 
external colloid pressure. That the egg may indeed 
have some control is further shown by reducing the 
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external osmotic pressure to about 75 per cent of 
its normal value, at which point the mfluence of 
0:05 M fluoride in this time interval is essentially 
none on the same situation. The effect of higher 
concentratioris of fluoride has not been studied. 
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Organic Binding of lodine in the 
Endostyle of Ciona intestinalis 


Ir has very commonly been supposed that the 
endostyle of the Protochordata is homologous with 
that of the ammoccete larva and is thus the fore- 
runner of the thyroid gland, which is well known to 
develop from the ammoccete’s endostyle when this 
animal metamorphoses into the adult lamprey. This 
interpretation has, however, come under criticism as 
a result of recent investigations which have estab- 
lished the existence of thyroidal function in the 
endostyle of the ammoocoteb?, but have failed to 
demonstrate any- organic binding of iodine in the 
endostyle of the Tunicata, although this has been 
shown to occur in the stolonie septum of Perophora 
annectens?. These findings have been held to indicate 
that the endostyle "may not be the homologue of 
the thyroid”, and that “it is probably unfortunate 
that the elongated subpharyngeal glandular sac of 
eyclostome larvae . . . has come to be known as 
‘endostyle’ ''4, 

This uncertainty of interpretation has led us, in 
the course of a study of endostylar function in the 
ammocoste, to examine the situation also in Ciona 
intestinalis. The existence of iodine in the ascidian 


“test has long been known’, but we are now able to 


report that autoradiographs of Ciona, prepared by 
the strippmg-film technique, clearly demonstrate the 
presence of bound iodine both in the epithelial cells 


at the base of the test and also in the endostyle.. 


In the latter organ it is found in a well-defined zone 
of non-ciliated epitheliuni which lies along the medial 


sides of the lips of the endostylar groove; this zone~ 


lies dorsal to, and is quite distinct from, the glandular 
tracts which provide the secretion utilized in the 
feeding mechanism. A dense deposit of iodine is also 
associated with an equally well-defined zone of ciliated 
epithelium which forms the summit of the lips, and 
which is said to’sweep the endostylar secretion out 
of the groove and on to the lateral walls of the 
pharynx, where it aids in entangling the food 
particles’. It thus seems probable that the iodinated. 
product raus& become mixed with the food and 
transferred to the intestine, and in agreement with 
this we do, in fact, find iodinated material on the 
wall of the pharynx and in the intestinal contents. 
The association of thyroidal products with the 
bound iodine in the endostyle of Ciona is still-to be 
established, although it is rendered highly probable 
by the known existence of thyroxine or its precursors 
in the epithelial or skeletal tissues of invertobrates 
as diverse as ccelenterates, annelids and molluscs*:’. 


Tt has been plausibly argued‘ that such .iodinated - 
amino-acids might often have been formed ‘accident-. 


ally’, and that the thyroid gland might have arisen 
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in the Chordata in-consequence of these compounds 
becoming directly involved in metabolism, with the 
resulting need for localization and specialization of 
the source of iodoprotein. From our study of the 
ammoceoete’s endostyle we had already concluded that 
the organization of 1ts epithelium could best be under- 
stood on the view that it comprised two distinct types 
of secretory process, one alimentary (in the general 
sense of being concerned in the feeding mechanism) 
and the other thyroidal, and even on, the present 
limited evidence the similarity between this situation 
and, that in .Ciona is striking enough to suggest that 
the first steps in the evolution of thyroidal function 
may already have been initiated in ‘the protochordate 
endostyle. In this connexion it may be significant 
that secretory inclusions which are positive to the 
periodic-acid-Schiff test are conspicuous in the non- 
ciliated iodine-binding cells of the .endostyle of 
Ciona, for we have also found characteristic inclusions 
positive for the periodic-acid-Schiff test in the 
thyroidal cells of the ammoccete’s endostyle and 
believe that these may well be homologous with 
thyroid colloid. 

These investigations are contmuing, but the facts 
at present available appear to us to offer the strongest 
support for the interpretation of the protochordate’ 
endostyle as the homologue of the thyroid gland, and 
for the old-established view that the history of the 
latter “has been one in the course of which a feeding 
structure has been transformed into a gland of internal 
secretion”’*. They carry also the implication that the 
characteristic features of thyroidal function may 
eventually prove to have been established much 
earlier in the chordate line than has previously been - 
suspected, > 

We are indebted to Miss J. Plamtree for technical_ 
assistance. 

\ E. J. W. BARRINGTON 
L.L. FRANCHI 
Department of Zoology, 
The University, 
. Nottingham. 
Nov. 19: 
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Examples of Anti-competitive Inhibition 
ANTI-COMPETITIVE (uncompetitive) inhibition, in 


-which the inhibitor combines with the enzyme- 


substrate complex but not with the enzyme, has been 
considered theoretically by Burk in Ebersole, 
Guttentag and Wilson}. 

The i equation for this iae of ee is 


p) 1l. 

-( tx YS i i 

where v; is dé velocity of the enzymatic reaction at 
substrate concentration [S] in the presence of in- 
hibitor concentration [Z], V? is the maximum velocity 
in the presence of inhibitor and K; and Ks are the 
inhibitor and equilibrium constants respectively. If 
anti-competitive inhibition occurs, the plots of l[v; 
against [I] at different substrate concentrations, or 





0 
02 46 02 4 6 
YS] (M. x 1073) 


i n Relation between 1/v; and 1/[S] for the arylsulphatase of 

igenes using four different concentrations (6-25 x 10°, 

12:5 x 1075, 18:7 x 107? and 25 x 10? M sodium cyanidé or 
hydrazine) of inhibitor ^ 


F 
A 


l/w; against l/(S] at different values of [I], yield 
families of parallel linegi:?, 

~ Known cases of this type of inhibition are rare. An 
example is afforded by the combination of azide 
with the oxidized form of the Atmungsfermeni®, and 
it seems to us that the inhibition of pepsin with 
hydrazine? provides a second example. Two further 
examples have now been obtained during investiga- 
tions of the inhibition of the arylsulphatase of 
Alcaligenes | metalcaligenes. Using p-nitrophenyl 
sulphate as substrate, the plots of ljv; against [7] or 
l/vj against l/[S] for the two inhibitors, sodium 
cyanide and hydrazine hydrochloride, gave families 
i parallel lines, an example of which is shown in 

ig. 1. 

An examination of the variation of Km with ' 
change in pH had indicated that the complex arising 
from the combination of this arylsulphatase and 
p-nitrophenyl sulphate contains a. dissociating group 
(pK- at pH 7-9) which is not present in the enzyme 
alone’, and this may be the group which reacts with 
cyanide and hydrazine. Moreover, the degree of 
inhibition of the enzyme caused by cyanide and: 
hydrazine varies with pH and increases sharply above 
the region of pH 7-9. 

The inhibition of other arylsulphatases by earbonyl 
reagents, such as cyanide and hydrazine, has been 
previously noted*8, and it has been suggested by 
Rosenfeld and Ruchelman‘, for the arylsulphatase of 
takadiastase, that the enzyme contains aldehydic 
groups which are essential for activity. If, on further 
examination, these cases of inhibition also prove to 
be anti-competitive, then the views of Rosenfeld and 
Ruchelman would need to be modified, since the 
inhibitor-coupling group would not be present in esse 
in the enzyme. - 

s K. S. Dopeson 
B. SPENCER , 
K. WinrràwS 
Department of Biochemistry, i 
University College, 
Newport Road, 
Cardiff. 
Sept. 29.: 
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Avidity of tha Tetracyclines for the 
Cations of Metals 


Tue high affinity o? chlorotetracycline (aureomycin) 
and oxytetracycline (terramycin) for the cations of 
heavy metals has bean reported!. This investigation 
is now extended to tke parent substance, tetracycline, 
with the results shown in Table 1, which also includes 
some new values for the substituted tetracyclines. 
- Ionization Constants. Tetracycline hydrochloride, 
dried for an hour in air at 110°, was dissolved 
(0-001 M) in boiled-cut water and titrated potentio- 
metrically under nit-ogen with three equivalents of 
0-1N potassium hydroxide added in thirty equal 
portions. This gave the three ionization constants: 
3-35 (basic), 7-82 and-9-57 (all within + 0-06). The 
two acidic constants, being close together, were 
separated by Noyes's method’. Consideration of 
inductive effects indicates that these constants belong 
to the 2-, 5- and "-positions respectively because 
they are all higher (up to 0-4 unit) than those of 
chlorotetracycline, which are higher than those of 
oxytetracycline!. . 

Stability Constants. One half atom of & di- (and 
one third of a tri-) valent metal per molecule of 
chelating substance was added as a salt to a fresh 
portion of solution which was titrated as above (two 
equivalents of alkali only). Aluminium was intro- 
duced as alum, and ferric iron as: the nitrate re- 
crystallized from dilute nitric acid, dissolved, adjusted 
to pH 2 and standardized (this prevented interference 
by the bisulphate 10n previously encountered with 
ferric ammonium sulphate!) For determination of. 
log K’ of ferric ion, the solution had to be back- 
titrated with N nitric acid (7 equiv.). Formation 
curves showed good inflexion between the steps of 
complex-formation®, and hence the appropriate eal- 
culations were those used for the simpler amino- 
acids’. Foaming was observed as before. . 

It is seen from Tab:e 1 that the stability constants 
of tetracycline are similar to those of its chloro- and. 
hydroxy-derivatives!; the overall ferric value (Ks), . 
however, is exceptional in being 1,260 times greater. 
The affinity of the three tetracyclines for divalent 
cations is of the same order as those of the common 
amino-acids‘ which do not combine appreciably with 
ferric ion. 

-It is not yet known if the antibacterial action of 
the tetracyclines is connected with their metal- 


STABILITY CONSTANTS FOR THE METAL COMPLEXES OF 


Table 1. 
k TAE TETRAOYOLINES - 





i Log K’ log K” Colour of 
Cation | (1, omplex) | (2: 1-complex) complexea 


Tetracycline 


ppt 
sueco dg e 
T. B 


Qeoskoóoeo 


ppt 
4 7a 


xytetracycline 
72 
ppt~ 


9 
7 
7 
8 
5 
5 
4 
4 
9 
1 
5 
9 
7 
3 


Dodoma 





(a) Precipitation prevented direct determination. Hence log K” 
was obtained by subtracting -og K' from log Ks (which was found at 


n = 1). 
(5), (e). (d), (9. These-values include a log K” of 6 8, 5-6, 5 7, and 

54 iis y. 

(f) Deduced values (appro= ). 


- been reported elsewhére?-*. 
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binding powers, as -that ‘of 8-hydroxyquinoline. da 
Dr. A. J. Tomlinson, who has kindly compared these 
‘substances on Staphylococcus aureus, reports that the 
tetracyclines kill much more slowly than 8-hydroxy- 
quinoline and, unlke the latter,.are highly active 
in iron-depleted media. In any event, knowledge of 
the metal-binding properties of these drugs is valuable 
because in the human body they cannot fail to com- 
bine with metallic cations. Model experiments! have 
shown that the practice of giving alumina with the 
tetracyclines (to prevent gastric irritation) com- 
pletely inactivates them, as the constants given here 
would suggest. 

We thank Dr. B. L. Hutchings of Lederle Labora- 
tories for the chemically pure tetracycline. 
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: Stabilized Interference Fringes on the 
~ Retina t . 


A. METHOD of producing & stabilized retinal image 
(that is, an image which is stationary on the retina) 
was- first described in Nature’, and other work has 
Here we describe a 
method of producing a stabilized image with inter- 
ference fringes. A cylindrical unit 6 mm. in diameter 
and 3 mm. thick is formed by cementing a calcite 
crystal between two pieces of ‘Polaroid’. This unit, is 
cemented to a steel ball which fits tightly into a 
‘ball-socket joint on a stalk fixed to a contact lens 
as shown in Fig. 1. 

If convergent light is incident as shown, the subject 
wearing the contact lens sees a pattern of rmgs and 
brushes when the eye is focused for infinity. The 
contre of the pattern 1s in the direction of the optic 
‘axis of the calcite and the image on the retina is 


Polaroid — 





Fig. 1 
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stabilized provided that this axis is fixed relative to 
the optic axis of the eye. It has been previously 
shown; that a well-fitting contact lens follows small 
eye movements very accurately. 

When the subject first looks at & suitable source, 
the fringes are clearly seen but they fade in a period 
of 1—5 sec., leaving a grey field which sometimes goes 
black. This fade-out persists for about 10 sec., after 
which the eye- makes a sharp and uncontrollable 
movement and the fringes are again seen very-clearly. 
Sometimes the fringes reappear much less clearly and 
over only a part of the field without any violent 
movement of the eye. The fade-out has been 
observed at the very high brightness obtained by 
allowing the subject to view a bright cloud through 
the unit. With light interrupted at a suitable fre- 
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- quency the image does not fade out. 


, Other ways of producing stabilized fringe systems 
on the retina are being investigated. A sharp fringe 
pattern has been obtained by substituting & small 
Fabry-Perot étalon for the ‘Polaroid’-calcite unit and 
the fade-out has been observed with this arrangement. 

The method here reported’ is not suitable for 
certain types of experiment which can be carried out 
with the apparatus previously described?, but for 
some experiments it has considerable advantages of 
simplicity and convenience. 

This work is assisted, by a grant from the Medical 
Research Council. 


R. W. DrrcRBUEN 
R. M. PRITCHARD 


Physies Department, 
University of Reading. 
Nov. 22. 
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Bombardment of Glass by Alpha-particles 


Iw the course of work previously carried out 
elsewhere, the production of a solid amorphous 
deposit in soda-glass vessels containing solutions of 
radium salts was observed ; visible quantities were 
produced, for example, m six months by a solution 
containing 3 mgm. of radium (as chloride) in 25 ml. 
of solution. Recently, further investigations have 
been undertaken on this effect, which is attributed 
to the physico-chemical breakdown of the surface of 
the glass following «-particle bombardment. 

The solid formed by the action of strongly «-active 
solutions upon glass is of an amorphous flocculent 
nature and off-white in colour. After thorough 
washing, spectroscopic analysis of a typical sample 
showed silicon as the only major constituent. The 
solid is strongly adsorbent. Irradiation of glass by a 
30-curie cobalt-60 source to give absorption of a 
y-ray flux comparable to the a-particle energy de- 


_ posited, followed by prolonged digestion with water 


on 8 steam-bath, did not bring about’ any formation 
of solid material in the digesting liquid. 

In the present experiments, radon was used as & 
source of «-particles. Irradiations were carried out 
in the presence and absence of water; subsequent 
digestion at 80°C. with dilute acid produced solid 
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deposits: in i Both cases. To the askoa. eye, these 
products appeared to be of different types, in that 
that from the dry-way irradiation appeared to be 
in the form of minute plates, whereas irradiation in 
the presence of water produced the amorphous solid 
previously observed. X-ray diffraction photographs, 
‘however, showed that solids were amorphous. 
~The leaching of soda-glass and ‘Pyrex’ samples 
irradiated. in the dry state has been followed by 
measuring the build-up of ‘soluble’ silica in the 
aqueous phase. Analysis was carried out by measuring 
absorptiometrically the colour produeed by the re- 
of the silico-molybdie acid complex with 
id (Gibson, unpublished work at Harwell). 
ws the results for soda-glass samples. After 
E al attack, complete in about seven hours for 
dm adiated Soda-glass and in about twelve hours 
r.p ; leaching takes place at a steady rate 
which is lbcacteriatic of the original material. The 
effect of a-particle dose is clearly shown. Soda-glass 
yields. approximately ten times more silica than 
‘Pyrex’, for equal intensity of irradiation. There was 
“no detectable difference in the small quantities of 
oe leached from normal and irradiated soda- 
g 
-Slight changes in density have been observed in 
"both ‘Pyrex’ and soda-glass after a-particle bom- 
-bardment. 
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mthe Earth's Surface 


ated? which suggests 
caved strongly thata- re of effectively free con- 

to operate in the surface layers 

‘at a negative Richardson number 

as low as 0-02 or 0-943. It is improbable that this 
can take the form of regular cellular convection of": 
the type studied by Rayleigh and recently elab- 
orated by Malkus?, fer this would require in a layer 
of depth h that 
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the symbols having sheir usual significance. 
replace x and v by their turbulent Doabciperd | 


Kg s By om ku (2) 
oz A 
and average througk the depth of the layer, then 


Ku ~ Ku w akhi 2" 
E" 


where « is less than but comparable with unity 
This transforms tke Rayleigh criterion 
Richardson criterion 


into. 





feos: cenvection a in fact 
ively sets in at a very much smi 
value. 

By considering the dynamics- 
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Fig. 1. Leaching of silica from irradiated soda glass : 
Q—QO-—, 2 x 10™ a-particles/em.? ;. A—A— 
unirradiated gample 


“The overall a-partiele dose absorbed by the glass 
is smaller. than that predieted by Seitz! as necessary 
“to cause significant changes in the physieal properties 
_of a solid. A microscopic study of the surface of the 

irradiated specimens has been carried out by Mr. 
nowles (U.K. Atomic Energy Authority 

1, Lancashire; private communica- 
istance is gratefully acknowledged. 
als small localized areas of affected surface 
radiated specimens, suggesting that non- 
a-bombardment may have occurred. This 
ad that on other aspects of the problem, are 
ing; it is hoped to publish a fuller account 
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conveetion in isolated & umns in 
thermally stratified environment, it 
may be shown, from the equat: 
formuiated by Priestley and Ball’, 
the heat flux brought about 
spontaneously generated columnar con: 
vection may exceed that due to forced convection 
provided that —Ri > 0-035. If we now consider 
these columns as drawn out by the wind into vertie 
planes, from which heat and vertical moméntum are 
lost by diffusion in only one. horizontal dimension: 
rather than two, the free convection at a given à 
lapse-rate would be yet stronger; convection in fhis * 
form can exceed- the forced convection when -- Ri > 
0-011. There is therefore reason in theory to expec 
free convection to begin to operate at quite small 
Richardson numbers, aud to take initially the planar 
form with orientaticn downwind, with an increasing 
proportion of eolumnar forms as -—1 increases.’ 
A number of -other lines of evidence (see, for 
example, ref. 4) support the appropriateness of this 
pieture. 

There is à limit to the rate at which Nature 
requires heat tc be carried away from the surface. 
Since the columnar and planar forms of convection 
appear capable of disposing of the heat at sufficient 
rate, the very strong temperature gradients required 
for the onset of celular convection of the Rayleigh 
type wil not im general be realized. 
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Measurements of heat ux* have 
indicated! that the comp - 
ition from forced to p con- 


vection mer dh had prov 
more sharply than previ y 
been supposed. is thought 


. to be a FUA or of the 

tendency of the temperature pro- 

file to adjust itself to the heat 

flux, and in particular to adopt a 

form which permits a constancy 

of heat flux with height. From 

the dynamics of the columnar 

and planar forms of convection, 

it can be shown that, assuming 
the profile to be of the form 


— 4 
a wt 


the constancy of heat flux is satisfied when 8 = 1 
and forced convection dominates, and when 8 = 4/3 
and free convection dominates, but not in the inter- 
mediate state when both mechanisms are operative. 
Close to the ground will be a layer where forced 
(2 convection is dominant, provided some wind is blow- 
mg. But above the level at which the effects of free 






justment bias towards the 4/3 power law which 
Dws free convection to dominate. Under ideal 
omditions of — is, when lag and advective 

* "effects are negligible, the intermediate state should 
occupy only a rather narrow range of levels (under 
given a) or of conditions (at a given léwel) 


to be transient. A fuller account of 
M 


pre ion. 
ui C. H. B. PRIESTLEY 
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ographic Evidence of Mechanical 
in an Alpha-Beta Titanium Alloy 


of an investigation of the response of 

se alloys to heat treatment, longitudinal 
metallographic sections were prepared through the 
ture region of broken tensile specimens. Metallo- 
phic examination of the tensile fractures of com- 
mercial titanium-aluminium-manganese  (92-4-4) 
alloy (O-1304 M), heat-treated to produceacicular alpha 
a beta matrix, has resulted in the discovery of 
struetures tentatively identified as mechanical twins. 
An example of the appearance of the twinned 
structure is shown in Fig. 1. The twinned orientation 
is to the close-packed hexagonal alpha phase, 
b : to pass unhindered through the inter- 
vel y-centred cubic beta phase, so that each 
twin can be followed across several adjacent alpha 
needles. No evidence of twinning is visible in the 
beta phase, indicating that the twinning distortion 
is carried through the beta phase by a slip process. 
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20 Fig. 2, Steplike twin structure near fracture in tensile 
alloy. x 250. Arrows show direction 
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Fig. 1. Mechanical twinning near eet fracture 2 tensile specimen of RC-130B titanium 


alloy. x 


men - RC-130B titanium 
tensile stress 


Another example of twinning in this alloy is shown 
in Fig. 2. A large movement of the alpha needles. 
is evident, forming a pronounced steplike structure. 
It is improbable that this amount of distortion could 
be developed during polishing. Therefore it is con- 
cluded that twinning occurs normally during the 
deformation process. 

Twins thus far observed have tended to be quite 
broad and to be lens-shaped in appearance. This 
appearance has been shown by Rosi et al.’ to be 
typical of {1012} type twins in alpha-titanium. 

The two structures shown were obtained during 
examination of standard l-in. gauge-length round 
tensile specimens broken with a platen speed of 
0-01 in. per min. Total elongation before fracture 
was approximately 8 per cent. These specimens had 
been heat-treated to produce a fine acicular alpha 
structure in a continuous beta matrix by heating 
into the all-beta field and cooling at a rate sufficiently 
slow to promote the nucleation and growth of the 
acicular alpha structure. With this heat treatment, 
the coarseness of the alpha needles can be con- 
trolled to a considerable extent by controlling the 
rate of cooling through the porate ants trans- 
formation. 

Twi has also been observed in specimens 
heat-treated to produce considerably coarser alpha 
needles ; but, in these cases, the extent of twinning 
was much less. Twinning was generally most prom- 
inent in the region of fracture ; but occasional isolated 
regions showing twinning have been observed at con- . 
siderable distances from the fracture. 

If X-ray examination confirms these structures to 
be true mechanical twins, the observation that twin- 
ning can be propagated across intervening non- 
twinning material without loss of continuity of the 
twin boundary should prove of assistance in develop- 
ing à suitable theory of the twinning process. 

This research was carried out as part of an 
investigation of the heat treatment of titanium 
alloys, sponsored by the Aircraft Gas Turbine Division 
of the General Electric Company. Permission to 
publish these results is gratefully acknowledged. 
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Additional Records of Haplosporangium 
parvum in Mammals in Britain 


No. 4505 


Tae presence of a pulmonary fungus, Haplo- 
sporangium parvum Emmons and Ashburn!, has been 
‘reported recently by McDiarmid and Austwick* in 
moles, Talpa europaea, in England. The identity of 
large spherules, 100-390 microns in diameter, found 
in the lungs was confirmed by culture. These findings 
are of particular interest to me as they help solve a 
arasitological enigma encountered in Britain in 1945. 
on military duty in England, I examined a 
rable number of small mammals which I 

between October 22, 1944, and March 5, 
: he chalk downs near Camp Blandford, two 
miles north-east. of Blandford, Dorset. The lungs of 

some of these mammals contained hard, discrete 
spherules ranging up to 250 microns in diameter. 
Each spherule, which was visible to the naked eye, 
ould be removed easily with forceps. It appeared 
to have two walls and was filled with ‘cells’ resembling 
oil globules. When pressure was applied, it cracked 
: audibly.. Ina few specimens the lung tissue surround- 
ung a ‘spherule was cloudy in appearance, possibly 
“fibrotic... Some animals were infested with a large 
number of the cyst-like objects. 
"Notes made at the time (January 17, 1945) read as 
follows: “Today I saw Dr. H. A. Baylis of the i 
Museum to whom I had sent parasitic worms for 
identification. He is particularly interested in the 
-eysts from the lungs of Clethrionomys. He cannot 
determine what causes them. He expected to find 
trematode larve within but was unable to demonstrate 
such. According to him, the interior of a cyst is 
composed of nothing but oil globüles; therefore, 
when a cyst is sectioned for microscopic examination 
it appears to be empty. Lungs which Baylis cleared 
. show how evenly and thickly the cysts are distributed 
-through the tissue. As an alternative to trematode 
larve, Baylis thought the cysts might have been 
caused by mites or pollen grains. In favour of th 












“mite theory he had noted in some instances a sugges- 


tion of spines within a cyst. However, the hard shell 
is composed of two layers: an outer one formed by 

"the lung tissue and an inner one presumably formed 
by ‘something within the cyst". 

This experience closely parallels that of American 
“workers: when the large form of Haplosporangium 
was encountered and described as an undetermined 
parasite’. 

; I have since become familiar with Haplosporangium 
in North American rodents and am certain that the 
spherules observed in the lungs of rodents in England 
are the same. The work of McDiarmid and Austwick 
.6,) tends to confirm this identification. The lung 
ens from Camp Blandford were left with Dr. 
In reply to à recent inquiry, officials of the 
Museum stated that Dr. Baylis had retired 
e specimens could not be readily found. 
Mammals examined and infections detected at 
‘Blandford were as follows: Apodemus sylvat- 
iy (one. infected); Apodemus flavicollis, 
3 infected) ; ; Clethrionomys glareolus, thirty- 
6 infected) ; ; Sorex araneus, thirteen ; 3 
ulus, six; Microtus agrestis, one ;° Mus 
two; Talpa europaea, one ; and Erithacus 






















n parvum in Britain to three additional 
poči The parasite is not yet known 
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This communiostior. was prepared at the suggestion 
of, and with assistance from, Dr. William: L. Jellison, 
of the United States Public Health Service. 

LLOYD Tevis, JUN. 

Department of Žočogy, 

University of Califernia, 

Davis, California. Get. 17. z 
burro] C. W., and Ashburn, L. L., Public Health. Rep., 57, 18 

! McDiarmid, A., and &ustwick, P. K. C., Nature, 174, 843 (1954). 

? Jellison, William L., Proc. Helmin. Soc. Wash., 14, 75 (1947). 





Attempts at Hybridization of Chickens ` 
and Turkeys wh:ch are Tolerant of Each E 
Others' Antigens 


-IN a recent commanication in Nature, Simonsen 
described experiments which showed that injection 
of turkey blood into chick embryos both delayed. the 
appearance of natura! agglutinins and suppressed the 
formation of immunes agglutinins when the young. 
birds were injected with turkey blood some weeks 
after hatching. ^ Moreover, turkeys injected as 
embryos with chicker. blood proved to be susceptible 
to infection with Rous sarcoma virus at an age by 
which this species is normally resistant to it. * Tests 
relating to his third purpose, namely, to see whe 






























possible, could be made so by anavine’: tole 
are summarized kere. They do not, however, pro: ; 
any evidence thst the tolerant birds were more able 
to produce hybrid offspring than norma 
Wagren and Scott? and Quinn, Burrows 


of the eggs in both reciprocal crosses be 
turkeys and chickens, although only about 1 | oh 
of the chicken eggs proved fertile. 

making the reciprocal crosses, 








semen 
inseminated by the methods of Burrows and Qui 
At first only-semen “rom the blóod-donor was u 
later, in order te inerease the volume per hen, th. 
from several males was pooled. All eggs laid fro 
one day after the first insemination to ten days 

the last were ineubated. : 

There were sever experimental Brown Legho | 
hens which had been injected intravenously wi 
0-05—0-2 ml. of turkey blood on the ninth, tenth or. É 
eleventh day of incubation. Threevef these had: been ^ 
immunized with turkey blood & hatching until 
their tolerance broke down. Five additional, birds: 
had been injected under the blastoderm, either befo: 
incubation or after:one day in the incubator; th 
had received no post-hatching Mugs A These 
twelve hens were mseminated from one to eight 
times each, the average being about four times, 
usually at intervals of three to four days. Th 
volume of semen per insemination ranged from 
0-025 to 0-1 ml. per hen, 0-1 ml. being most frequent. 
In all, eighty-two ezgs were set: the minimum per 
hen was one (ore hen only); the maximum, eighteens: 
The eggs were candied after five to seven days 
incubation when, without exception, they appeared 
‘clear’ ; forty-three were opened and it was confirmed 
that no fertilizatior had occurred. 

Only three expersmental turkeys and tw 
were available. Two of the experimental ad 
received intravenously 0:1 ml. of blood from a Brown 
Leghorn cock on the thirteenth day of incubation ; 
the third had received the same quantity on the 
: five birds had been immunized 
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with the cock’s blood after hatching. + y had 
been isolated from mature male turkeys ughout 
but, in view of the findings of Olsen and Marsden‘, - 
several eggs from each (altogether forty-four) were 
ineubatéd before insemination began, to check the 
possibility of parthenogenetic development ; there 
was no evidence of this in any of them. Each bird 
was inseminated five or six times at intervals of 
three to four days; the volume given ranged from 
0:2 to 0-75 ml. but was usually 0:4, 0:5 or 0*6 ml. 
Of six potentially fertile eggs from the controls, three 
developed small blood rings. Of thirty-three from 
the experimental birds, two developed small blood 
rings, nine showed slight embryonic development 
(less than two days), one died at about the three-day 
stage and one at about fifteen days. Thus approx- 
-imately 50 per cent of each group showed some 
evidence of cellular proliferation at least. In view 
of the small numbers involved, the greater develop- 
ment in some of the eggs of the experimental birds 
cannot be considered significant, especially as previous 
workers? have obtained embryos of a still more 
advanced stage from normal parents. 

These breeding tests therefore failed to indicate 
any positive effect of induced immunological tolerance 
on the chances of successful hybridization. It should 
be pointed out, however, that while the original 
trea t had suppressed the normal response to 

unization, it had only delayed, not prevented, 
‘the formation of natural antibody; this may yet 

ve to be of some significance for the produetign 
of hybrids between species. 

We are indebted to Mr. Ms Pease for the provision 
of facilities at the Poultry Genetics Field Station, 
"Boxworth, fear Cambridge, for carrying out this 
work. One of us (M. R.) is in receipt of a personal 
grant from the Agricultural Research Council. 

MancARET RYLE 
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School of Agriculture, 


» Cambridge. 
" M. SIMONSEN 
ef Fibiger-Laboratoriet, 
“2% logisk-Anatomisk Institut, 


= 


1 penhagen. Nov. 10. 
t Simonsen, M., Nature, 175, 763 (1955). 
Warren, D. C., and Scott, H. M., J. Hered., 26, 105 (1935). 
: qi P., Burrows, W. H., and Byerly, T. C., J. Hered., 28, 169 
(1937). 


* Burrows, W. H., and Quinn, J. P., Poultry Sci., 16, 19 (1937). 
. 7 Quinn, Uum Ve eel W. H., J. Hered., 27, 31 (1936). 


* Olsen, M. W.,'ànd Marsden, 8. E 120, 545 (1954). * 
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Smaller Phytoplankton 
Elements 


. 

Marne biologists have been slow to recognize 
the smaller phytoplankton elements which will 
through:the finest nets are of great paces in the 

produetivity of the oceans. In order to get some 
quantitative data on this subjeet for eastern Australia 
lat. 33-34° S.), we have recently conducted experi 
ments in which 44 gallons of sea-water were pumped 
into a drum and filtered through a phytoplankton 


- 


[ 





n Importance of 


* 


pa 


net having 170 meshes per inch. ‘The filtrate was _ 


and the particulate matter was spun out — 
aliquots using à continuous centrifuge 
r at 13,000 rev./min. and having a slightly 
coned cup of maximum internal diameter 4-5 em. 
and height 3:8 em. 
Both the net fraction and thé* centrifugate were 
examined microscopically, using the figgpeecence of 


e 
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chlorophyll, to count the photosynthetic organisms, 
and at the same time chlorophyll determinations 
were made. These determinations were carried out 
on acetone (90 per cent) extracts of the plankton at 
665y in à Unicam SP 500 spectrophotometer. 

It has been found that the chlorophyll content of 
the centrifugate is 25-3,000 times as great as that of 
the net plankton, while the counts of organisms are 
10-10? as high again. 

So far, no determinations have been made during 
diatom blooms, and it is proposed to continue these 
studies over an annual plankton cycle, in an estuary, 
and in the open sea. 

From the above figures, it can be seen that the 
smaller phytoplankton elements (nannoplankton) 
may be of far greater importance than the diatoms 
and dinoflagellates, a fact which has been recognized 
by Atkins', Harvey* and others, but concerning 
which quantitative data are scanty. 

The work discussed in this paper was carried out 
as part of the programme of the Division of Fisheries 
of the Commonwealth Scientific and Industrial 
Research Organization of Australia. 

E. J. Ferguson Woop 
PETER S. Davis 
Fisheries Division, 


onwealth Scientific and 
rial Research Organization, 
onulla, New South Wales. 
Sept. 30. 
! Atkins, W. R. G., Nature, 156, 446 (1945). 


x Hervey, H, W., “Recent Advances in the Chem 
vot Water", 14 (Camb, Univ. Press, 1945) 
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istry and Biology 


Further Chromosome Counts in 
Orobanchaceae 
Iw addition to the chromosome counts for British 


parasitic plants belonging to the Orobanchaceae - 
already published!, three new counts have been 


- obtained for foreign species. Orobanche cernua var. 


desertorum Beck (Indian material) was found to 
possess a diploid complement of 38, as do other 
members of the subgenus Osproleon, while O. ramosa L. 


» 





Diakinesis in pollen-mother cell. 
4 MEAN OMA) rd be counted, 
x 2, 


Fig. 1. Orobanche ramosa L. 
12 bivalents (indicating 2n = 2 
A single nucleolus is present. 


~ 
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(German material) was found to have 2n — 24 
chromosomes, this being the number which I recorded 
for O. purpurea Jacq., another member of the sub- ~ 
genus T'rionychon. Cistanche tubulosa Wight (Indian 
material) was found to have 2n — 40 chromosomes. 
These three counts were made from meiotic stages 
in pollen-mother cells. ‘The basic number of x = 12, 
which has been found for the two members of tho 
subgenus T'rionychon, may be contrasted with z — 19 
for the members of the subgenus Osproleon ; it might 
be considered that the cytological evidence is such 
that the relationship between these subgenera is not 
so close as morphological features appear to indicate. 
I am greatly indebted to Prof. Tiagi, of Government 
College, Ajmer, India, and to Dr. Paul Eberle, of the 
Botanical Institute, University of Freiburg im 
Bresgau, who determined, fixed and posted to me 
the Indian and German material respectively. 
Davin J. HAMBLER 
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Queen Mary College, 
London, E.1. 
* Oct. 11. 


1 Hambler, D. J., Nature, 174, 838 (1954). 


*Pearl-String' Artefacts in a Random 
Scatter of Spheres 
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were , and they occurred particularly near the 
periphery of denser clusters of spheres, where 
presumably fairly regular packing can oceur. The 
‘shadowing’ common n electron microscopy practice 
could intensify the illusion of pearl strings, especially 
when applied to uneven, multilayer deposits. 


I wish to thank Dr. A. G. Ogston for his interest, s 


and the Medical Research Council for financial aid. © 


J. H. FESSLER 
Biochemistry Department, 
University of Oxferd. 
Nov. M. 
"Gross, J., Ann. N.Y. Acad. Sei., 52, 964 (1950). 
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- A Simple Spinring Joint for a Rotary 
Film Evaporator 


WHEN constructing a rotary film evaporator! 
without a rotating vessel for solvent recovery, we 
required a spinning joint which would remain sir- 
tight at a reduced pressure of 15-20 mm. mercury. 


in, in. 


i AX. lam. 


ciam. 


a 


Finamenrs, similar to strings of pearl, are some- to y 


times apparent in electron micrographs. This com- 
munication is to show that, unless other evidence is 
available, one is not justified in interpreting! short 
formations of this kind as definite structures. 

It has been previously shown (for example, Gross!) 
that particulate matter can be ited in ‘runs’ 
on tilted electron microscope grids. The following 
experiment indicates that even in a random scatter- 
ing of spheres, the discerning eye may see ‘pearl 
strings’ composed of as many as twenty-four units. 

Glass spheres of about 0-1 mm. diameter (Ballotini, 
No. 14. English Glass Co., Ltd.) were scattered over” 
a horizontal glass plate and projected in silhouette 
on to a screen. Such pearl-string formations as were 
readily apparent were noted and the number of 
spheres making up each one was recorded. The ex- 
periment was repeated a number of times with fresh 
scatterings of spheres. The results are given in Fig. 1. 
From this it is concluded that the eye readily aligns 
four to eight adjacent spheres into a string. There 
were very few scatterings in which no ‘pearl strings" 


» 
E 
o 


No, of pearl strings 
~ 
c 


0 5 10 15 
No. of spheres in each pearl string 


20 25 


Fig.1. Histogram showing frequency of occurrence of pearl strings 
of different lengths 
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Polythen 


e Rubber 
bush 


collar 


Fig. 1 


Pulley 
wheel 


Polythene 
rod 


A suitable joint (Fig. I) was made using a 3-in. length 

of l-in. diameter polythene rod which was drilled 

axially from one end te a depth of 1j in. with a Ye-in. - 
it and from the other to the same depth with a 1-in: 
it; the bridge between the holes was drilled out 

using a X-in. bit. The rod was tapered to the 1 

hole and a sleeve of rubber tubing slipped over 

distal part to improve the seal by constriction. A 


length of j-in. glass tubing was forced into the -in © 


hole, the seal being improved with rubber grease ; 
this tube is stationary when the joint is in use. Glass 


tubing to fit the larger hole was carefullyselected for ` 


imal ease of turning with 


— giis hei inm 
minimum of leaking. This was done by using à. 


polythene washer (sin. internal diameter) as à, 


gauge. One end tube was carefully flamed to^ 
facilitate turning against the polythene shoulder. 
The flask containing -he solution to be evaporated 
igattached to the other end. A pulley wheel to carry 
a belt drive was fixed part-way along this tubing. 
Well-constructed joints of this type when lubricated, 
for example, with silicone grease, will withstand the 
reduced pressure produced by à water pump without 
fioticeable leaking while spinning at 120 rev./min.» 
They have been used by us when removing hydrogen 
chloride and water from acid hydrolysates. 
K. L. Bocock 
0. G ; 
Nature Conservancy, 
Merlewood Research Station, 
Grange-over-Sands. 
Nov.2, 
o, | 3. D, > Wee > +, 22. 
Misc Yn jo TY J. D., and Hausmann Anal. Chem., 22. 


»" 


` 





E 


UA Rapid. Variable-Temper 
"Macri Dislyser 


RAPIDITY and completeness of dialysis are favoured 


by a high concentration gradient at the membrane, ' 


which, in turn, depends on rapid transport of 
-dialysable material to and from the membrane. At 
the same time. it is desirable in certain studies to 
obtain the permeate in the smallest possible volume, 
E mplify manipulation and to minimize the relative 
i magnitude of analytical blank values. The apparatus 
is based on these considerations ; it is particularly 
suited for dialysis of suspended ‘materials and can 
be used at temperatures between 0 and 100°C. We 
have employed it in the study of the soluble com- 
onenis of bacteria (in connexion with work con- 
‘ted under a research contract (NON R-244(00)) 
“with the. Office of Naval Research), the amount of 
- dialysable material varying between 0-1 and 40 mgm, 
of total nitrogen per experiment. 
The essential components are a U-tube, a poly- 
-ethylene-covered magnetic stirring bar, and a horge- 
shoe magnet which is rotated by a small motor. The 
assembly is shown diagrammatically in Fig. L Inter- 
action between the rotating outside magnet (arranged 
-by trial) and the inside magnet moving up-and- own 
causes rhythmie movements of the casing and 
; on of its contents. For larger assemblies the 






















g two magnets end to end (UU) into the clamp. 
Continnons renewal of the outside fluid is provided 
: by running water slowly through the U-tube. Tem: 
_ perature control is maintained by placing the assembly 
4n a suitable bath. .For temperature equilibration 
the water enters at the bead.filled leg of the tube. 
T'he.permeate may be sampled or collected in aliquots 
8t the other end. Connexions are made with poly- 
ethylene tubing which can be used up to 105°. 
‘Tygon? tubing releases ultra-violet-absorbing sub- 
stances. 
In order to avoid contaminations when dealing 
















SS) 


SS 





MO 








SS 






(& 








Vig. “Dialyser. 4; U-tube, the bottom of which can be con- 
stricted to prevent beads from shifting into the right arm 
: fengthened tubes, Schwartz, T' 12/30 to 24/40 (the legs may be 
thened), No. J-310, Scientific Glass, Bloomfield, N.J.). B, 
; sis casing knotted on both ends, Q, stirring bar consisting 
BL Dr 2-6 cem. pieces. of rod. magnet slipped into polyethylene 
x ubing, the ends being sealed by gentle heat (rod magnets, à—8 in., 
ae rade 2 or 8, magnetized lengthwise, Permag Corp., Brook- 
NX. covered with ‘Intramedic’ polyethylene tubing, wall 
a between 0:3 and 0-6 zw No. PE 350 to PE 440. Clay- 
New York 10, nt Je D, 4 mm. glass beads, E, beaker. 
oe Magne’ et (ree fangular U-magnet, outside length 1i in., 
; ide length 1 in., No. 7A D 778 P 4, Permag Corp.) held by 
^ aluminium clamp (G) aud D. the motor shaft (24 rev, per min. 
electric motor, No. 4 K 237, W. W. Grainger Co., Philadelphia, 
Pa.). The shaft should ta at about 10 rev. per min. The 















oo cexternal waters of the U-tube ranged from 15 ml. for a 3-ml. 
cer. msing A ‘ojax’ casing, 8/32 or.18/32 ind diam ter, Visking 
KS Sor iongo 35, TIL) to 100 mi, Tor a 50 į 













-of the inside magnet may be lengthened by 


ith low levels of nitrogen, rubber gloves should. be 


3 Kunitz, M., and Simms, H, S., J. Gen. Physiol., 
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Nitrogen (gamma) 





Fraction No. 





Fig. 2. Effect of agitation. Equal suspensions (43 mgm. dry) Of... 
washed lyophilized bacteria were dialysed (3 ml. inside volumé) 
against water (1 ml. per min.) without (dash line) and with (full 
line) magnetic agitation at room temperature. The nitrogen 
content of successive 25-ml. fractions of the permeate is shown 


used for knotting the cellulose casing, and water. 
purified with ‘Amberlite JR-120’ for... dialysis. 
‘Nojax’ casings show no evidence of mechanical 
weakening after several hours in boiling water. 

Acceleration of dialysis by agitation has been 
nstrated!. Fig. 2 shows the effect of inside 
agitation under our experimental conditions, - 
the time dialysis is complete with inside agitation 
the yield is 50 per cent without agitation. Another. 
example may illustrate the practical efficiency of the 
proposed method: 400 mgm. of dry bacterial sub- 
stance suspended in 5 ml. water yielded, in 100 min. 
of dialysis, during the first.40 min. of which the 
bath was kept at 100°, a permeate of 100.ml. which con- 
tained 2-24 mgm. ninhydrin-nitrogen. Further 
exhaustive dialysis (250 ml.) yielded an additional. 
0-07 mgm. i 















H. STEGEMANN ..— 
G. TOENNIES 
Lankenau Hospital Research Institute 
and 
Institute for Cancer Research, 
Philadelphia 11. Pa. 
Nov. 3. 
* Present address ; Medizinische Forschungsanstalt der Max-Planck- 
Gesellschaft, Góttingen. 
11, 641 (1028). 


Quotation of Titles of Papers in Review - 
Articles 


I wisnu to support Dr. Charity Waymouth’s. plea 
for the inclusion of titles of papers in the bibli 
graphy of a review article. 

The editors of “Advances in Virus Research" asked 
me for a review. I looked at volume 1, the only’ 
one then published, and found a very pleasing chaos’ 
in the manner of citing references and some authors 
gave titles in full. I had half written my review when. 
I realized that dull conformity had descended on the. 
journal and that, worse still, it took the form of 
To withdraw the article would 
have meant wasting the time already spent on it 
so I simply protested, and I welcome the opportunity. 
of protesting again. ; 










N. W. Prere 
Rothamsted Experimental Station, 
Harpenden, Herts. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, March 5 


BRITISH SOCIETY FOR THE HISTORY OF SOIENCE, PHILOSOPHY OF 
SOIBNOE GROUP (in the Joint Staff Common Room, University College, 
Gower Street, London, W.C.1), at 4.30 p m.—Annual General Meeting. 
Pm p.m.—Prof. L. Rosenfeld: “Success and Failure in the Grow 
of Science”. 


UNIVERSITY COLLEGE, LONDON (in the Physlology Theatre, Gower 
Street, London, W.C 1), at 5 p.m.—Prof. S. Spiegelman (U.S.A.): 
“The Present Status of the Enzyme-Forming Mechanism".* 


SoorETY OF ENGINEERS (at the Geological Society of London, 
Burlington House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. A. A. 
Fulton: “The Present Trends 1n Hydro-Electric Development”, 


UNIVERSITY OF LONDON (at Birkbeck College, Malet Street, London, 
W.C.1), at 5.30 p.m.—Dr. Anton Bruun (Copenhagen): ‘The Abyssal 
Fauna—its Ecology, Distribution and Origin".* (Further Lectures on 


March 7 and 9.) 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W.C.2), 
at 5.50 p.m.—Dr. J. M. Zarek: “Biomechanics of the Human Femur” * 


ROYAL GEOGRAPHICAL SOCIETY d 1 Kensington Gore, London, 
S.W.7), at 6 p.m.—'"'South". (The original film of Shackleton’s 
Imperial Trans-Arctic Expedition.) 


SoorETY OF CHEMICAL INDUSTRY, LONDON SECTION (at the Chemical 
Society, Burlington House, Piccadilly, London, W.1), at 6 15 p.m.— 
Meeting on “The Production and Uses of Sequestering Agents". 


Tuesday, March 6 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gowo) 
Street, London, W.C.1), at 1.15 p.m.—Mr. P. R. Bell: “ ‘Kon Tiki 
and the Botanists".* 


INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
Burlington House, Piccadilly, London, W 1), at 5.80 p.m.—Mr. F. 
Roberts and Mr. B. T. Bell: “Horizontal Mixer-Settler Equipment". 


UNIVERSITY OF LONDON (at Birkbeck College, Malet Street, London, 
W.C.1), at 5.80 p.m —Prof, K. Kuratowski (Warsaw): “Some Topo: 
logical Problems Concerning Complete Metric Spaces".* (Further 
Lectures on March 9 and 135 


UNIVERSITY OF LONDON (at King's College, Strand, London, W.C.2), 
at 530 p.m.—Prof, D. W. G Style: “Some Problems In Chemistry” 
(Inaugural Lecture).* 


Tuesday, March 6—Friday, March 9 


CIBA FOUNDATION (at 41 Portland Place, London, A mis (d 
~posium on “Influence of Ionizing Radiations on Cell Metabolism”. 


Wednesday, March 7 


ROYAL Soomery of ARTS (at John Adam Street, Adelphi, London, 
W.C.2), at 2,80 p.m.—Sir Charles Dodds, F.R.S.: “The Debt of 
Chemistry to Medicine" (Pope Memorial Lecture). 


ROYAL AERONAUTIOAL SoorETY (in the Hall of La Société des 
Anciens Élèves des Écoles d'Arts et Métiers, 9 bis avenue d'Iena, 
Paris 16), at 5 p.m.—Mr. E. T. Jones: "A Philosophy of Aeronautical 
Research” (Ninth Louis Bleriot Lecture). 


INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
George Street, London, S8:W.1), at 5.80 p.m.—Mr. I. 8. Groundwater : 
“The Maintenance of High Efficiencies on Economic Boilers—a Record 
of Operating Experience".,* 


INSTITUTION OF ELEOTRICAL ENGINEERS, RADIO AND TELEOOM- 
MUNICATION SECTION (at Savoy Place, London, W.C.2), at 5.30 p.m.— 
Mr. D. N. Keep: ‘“¥Frequency-Modulation Radar for Use in the 
Mercantile Marine", 


ROYAL INSTITUTE OF CHEMISTRY, LONDON SEOTION (joint meeting 
with the CHELSEA POLYTEOHNIO CHEMICAL SOOIETY, at the Chelsea 
Polytechnic, Manresa Road, London, S.W.3), at 7 pm.—Mr. R, C. 
ee “Analytical Chemistry, Chemical Analysis and the 

alyst", 


Thursday, March 8 


ROYAL Soorery (at Burlington House, Piccadilly, London, W.1), 
at 11 a.m.—Discussion on “Immunological Tolerance". Opening 
Speakers: Sir Macfarlane Burnet, F.R.S., and Prof. P. B. Medawar, 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—Mr. B. B. Boycott: ‘‘Brains’’.* 


SoorETY OF COSMETIO CHEMISTS OF GREAT BRITAIN (ab the Royal 
Society of Arts, John Adam Street, London, W.C.2), at 7.80 p.m.— 
Mr. A. de Waele: “Technically Useful Rheology”. 


Friday, March 9 


OPERATIONAL RESEAROH SOCIETY (at the Royal Society, Burlington 
House, Piccadilly, London, W.1), at 2.15 p.m,—Dr. B. V. Bowden, 
Mr. D. Owen and Dr. S. H. ollingdale : “The Influence of Data 
Processing Machines on Operations". 


INSTITUTION OF MECHANICAL ENGINEERS, APPLIED MECHANICS 
GROUP (at 1 Birdcage Walk, Westminster, London, D at 6.45 p.m. 
ate lot on “The Influence of Size and Shape on the Testing of 

rials”. 


NATURE 


441 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Prof. P. I. Dee, E.R.S.: “Radioactive Isotopes and Their 


Applications”. 


Saturday, March 10 


CHESTER Beatty RESEARCH INSTITUTE, PHOTOBIOLOGY GROUP 
(in the Chemistry Lecture Theatre, Chelsea Polytechnic, Manresa 
Road, London, S. W.3), at 13 a.m, and 2.15 p.m.—Scientific Papers. 


NuvnITION Soorery (at the London Hospital Medical College; 
Turner Street, Londan, E.1), at 10 80 a.m.—Symposium on “Diet 
and Anemia”, Chairman: Prof. Sir Stanley Davidson. 


Lonpon County COUNGL (at the Horniman Museum, London 
Road, Forest Hill, Landon. S E.23) at 3.80 p.m.— Prof. J. R. Firth: 
“The Uses and Abuses of Cranslation".* 





APPOINTMENTS VACANT 


APPLICATIONS are invitel for the following appointments on or 
before the dates mentioned : 

LEOTURER (with tenchirg, research and/or industrial experience) 
IN Poysics—The Clerk to the Governors, Chelsea Polytechnic, Manresa 
Road, London, S.W.3 (March 9). 

REACTOR TECHNOLOGISTS Map or or Chemical Engineers) AT 
DouNRSAY Works, Caithness, Scotland, for work which involves 
providing engineering assistance to the Reactor Managers to whom 
they will be directly resporsible—The Recruitment Officer, Industrial 
Group Headquarters, Unised Kingdom Atomic Energy Authority, 
Risley, near Warrington (ifarch 9). 

LEOTURER (with a good honours degree and teaching experience, 
and preferably with industrial or research experience) IN PHYSICAL 
OR ORGANIO CHEMISTRY—The Clerk to the Governors, South-East 
Essex Technical College, Longbridge Road, Dagenham (March 16). 

PHYSIOIST or ELECTRICAL ENGINEER an a first- or second-class 
honours degree in physics or clectrical engineering, or equivalent 
qualifications, and experiesce in the development of electronic equip- 
ment) AT THE Ministry OF SUPPLY LONDON HEADQUARTERS, for 
co-ordination of development of airborne radar equipment including 
lialson with Research and Development Establishments, the Services, 
and industry—The Ministr7 of Labour and National Service, Technical 
and Scientific Register (KC, 26 King Street, London, S.W.1, quoting 
A.49/6A/BN (March 10). ` 

SENIOR GRADE BIOCHEMIE? (qualified in science (B Se. or A.B I.C.), 
and at least five years experience of hospital biochemistry), AT THE 
WESTERN INFIRMARY, QLAsGOw—The Secretary and Treasurer, Board 
of Management for Glascow Western Hospitals, 10 Park Circus, 
Glasgow, C.3 (March 10). 

SENIOR LEOTUXER (with an honours degree and teaching experience, 
and also research or industrial experience) IN PHYSICS, and RESEARCH 
ASSISTANTS (2) (with a good honours degree, or equivalent, in physics) 
IN PHYSIOS OR ELECTRONICS— The Registrar, College of Technology, 
Suffolk Street, Birmingham 1 (March 10). 2 

ASSISTANT LEOTUEZR 07 LECTURER IN MATHEMATICAL STATISTIOS 
in the Department pf Applied Mathematics—The Registrar, The 
University, Liverpool (Mazch 12). . 

PRINCIPAL SOMENTIFIO OFFICER (with an appropriate university 
degree of high standard .ogether with extensive relevant research 
experience, proven capacity to Initiate and conduct research, and with 
experience in staff control) AT THE WEAPONS RESEARCH ESTABLISH- 
MENT, Department of Supoly, Salisbury, South Australia, to direct a 
group responsible for basiz studies of guided weapons systems using 
mathematical techniques and analogue computers, and to be responsible 
for the development. of computers and associated techniques—The 
Senior Representative (AP.14), Department of Supply, Australia House, 
Strand, London, W.0.2 (March 16). . 

SENIOR SCIENTIFIC OFEIOER (at least 20, with a first- or second- 
class honours degree in mathematics, physics or engineering, or 
equivalent, at least fhree years postgraduate research experience and 
a keen interest in new developments) IN THE RZSEARCH SECTION OF 
THE PERFORMANCE DIVISION, Aeroplane and Armament Experimental 
Establishment, near Amesbury, Wilts—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), 26 King Street, 
London, 8.W.1, quoting .1.43/6A (March 15). 

LECTURER IN EDUCATIONAL AND APPLIED PsycHoLoay—The 
Secretary of University Court, The University, Glasgow (March 17). 

CHAIR OF GEOLOGX—TIBe Registrar, University College, Singleton 
Park, Swansea (March 20) 

ASSISTANT LECTURER IN THE DEPARTMENT OF ZOoLOGY—The 
Registrar, Queen Mary College (University of London), Mile End 
Road, London, E.1 (March 23). . 

LECTURER IN BIOLDGIOZL CHEMISTRY—The Secretary, The Univer- 
sity, Aberdeen (March 24). 

SENIOR GEOMORPEOLOG-ST (with a university honours degree with 
considerable experience ir. fleld geomorphology, and proved research 
and organizational ibiltz7) IN THR LAND RESEARCH AND REGIONAL 
SURVEY SECTION, Commcnwealth Scientific and Industrial Research 
Organization, Canberra, zo direct and further develop geomorpho- 
logical studies in a research section concerned with the description, 
Mapping and potential assessment of under-developed regions of 
Australia—Chief Scientific Liaison Officer, Australian Scientific 
Liaison Office, Africa House, Kingsway, London, W.C2, quoting 
570/39 (March 24). . 

EDWARD A. DEEDS SENIOR FELLOW at Queen's College, Dundee, 
for research in ENGINEERING, METALLURGY, CHEMISTRY, PHYSIOS, 
MATHEMATICAL PHYSIOS or any cognate subjeet—Joint Clerk to the 
University Court, The University, St. Andrews (March 31). 

PROBATIONARY ASSIST-NT LECTURER, and a LECTURER, IN THE 
DEPARTMENT oF Zooncay—The Registrar, University College, 
Singleton Park, Swansea (Mareh 31). 
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SENIOR LECTURER (with a higher degree in psychology) IN PsYoHO- 
LOGY at the University of Queensland, Australia— ) Secretary, 
Association of Universities of the British Commonwealth, 36 Gordon 
Square, London, W.C.1 (Australia, March 31) 

SENIOR RESHAROH OFFICER IN THE LABORATORY OF HUMAN 
Nurririon-—The Whitley Professor of Biochemistry, Department of 
Biochemistry, The University, Oxford (April 1). 

ASSISTANT 'ECTURER IN MATHEMATICS—The Registrar, University 
College, Leicester (April 7). 
pes, Ed Ld (graduato ofa Papier d in the British 

0 OLOGY—The Provost, e Queen's College, 
Oxford (April 14). q oa 
z LECTURER (preferably with a sound general training in geology 
and with experience In one or more of the following : civil engineering, 
geology, mining geology or geology of coal) IN Economic GROLOGY— 
The Registrar, King's College, Newcastle-upon-Tyne (April 14). 

BERKELEY BYE-FRLLOW (not less than 26 years of age) for research 
[A ee cre Registrary, Gonville and Caius College, Cambridge 

OHATR OF CULTURAL ANTHROPOLOGY at the University of the Wit- 
watersrand, Johannesburg, South Africa—The Secretary, Association 
Of Universities of the British Commonwealth, 36 Gordon Square, 
London, W.O.1 (Johannesburg, April 30). 

ASSISTANT EXPERIMENTAL OFFICER (graduate, with mathematics 
and agricultural interests) IN THE STATISTIOAL Untt—The Secretary, 
Grassland Research Institute, Hurley, Maidenhead. 

ASSISTANT (Grade B) to teach pure and applied mathematics to 
higher national certificate and degree level—The Principal, Hudders- 
fleld Technieal College, Queen Street South, Huddersfield. 

Bioonmiast, Scfentific Officer or Senior Scientific Officer grade 
(preferably with not less than two years postgraduate research ex- 
perlenco either in carbohydrate or protein biochemistry) to work 
n the PRYSIOLOGY DEPARTMENT on mammary gland metabolism— 
The Secretary, National Institute for Research In Dairying, Shinfield, 
Reading, quoting 66/1. 

Crmaust, Superintendent Level (with a first- or second-class honours 
degree, with experience in the control and operation of analytical 
laboratories, preparative chemistry (mainly organic) and the scaling up 
of processes to pilot plant seale, and knowledge and experience of the 


control of hazardous operations and ability to organize industrial 


labour)—Senior Recruitment Officer, Atomic Weapons Research 
Establishment, Aldermaston, Berkshire, quoting 1027/34. 

GRADUATE (metallurgy, chemistry or physics) IN THH INFORMATION 
DEPARTMENT for work dealing with every aspect of recording and 
transmission of information on the extraction, manufacture and uses 
of non-ferrous metals and their alloys—The Secretary, British Non- 
Ferrous Metals Research Association, Euston Street, London, N.W.1. 

LECTURER or ASSISTANT Lectures (with a good honours degree 
in metallurgy and proforebiy also works or research experience) IN 
METALLURGY —The Registrar, The University, Nottingham. 

MASTER TO TEAOH PHYSIOS and some General Science—The Head- 
master, Alleyn’s School, Dulwich, London, S.E.22. 

METALLURGIST (with B.Sc. (metallurgy), A.I M , or equivalent, and 
brs eta in metallographic work and mechanical testing, and prefer- 
ably some experience of welding problems) AT THE CENTRAL LABORA- 
TORY, CHIswiok—Recrultment and Training Officer (F/EV.508), 
London Transport, 55 Broadway, London, 8.W.1. 

PROFESSORS OF STRUCTURAL ENGINEERING, HYDRAULIC ENGINEER- 
ING, Som, ENGINEERING, MEOHANIOAL ENGINEERING, MECHANICAL 
ENGINEERING (with speoinl qualifications in machine design and 
thermodynamics), INDUSTRIAL MANAGEMENT AND PRODUCTION 
ENGINEERING, ELECTRONICS, CHEMICAL ENGINEERING, AERONAUTIOAL 
ENGINEERING, MATHEMATICS, PHYSICAL CHEMISTRY, GENERAL AND 
INORGANIC CHEMISTRY, at the Israel Institute of Technology, Haifa, 
Israel—The Secretary, The Technion Society of Great Britain, 88 
Wimpole Street, London, W.1. 

RESEARCH ASSISTANT (graduate, man or woman, with n special 
Interest in plant physiology) IN Borany—The Secretary, Bedford 
College (University of London), Begent's Park, London, N.W.1. 

RESEARCH ASSISTANT IN THE FLUID DYNAMIOS SECTION OF THE 
Pnuvsros DEPARTMENT, to jom a team studying dust and fume in gas 
streams and allied subjects—The Personnel Officer, British Iron and 
pial Research Association, 11 Park Lane, London, W.1, quoting 


RESEARON FELLOW (with a zoology or veterinary degree, and pre- 
ferably with postgraduate experience in protozoa) IN PROTOZOOLOGY, 
for duties which will include Investigations of protozoan parasites of 
wild and domestic animals of Queensland—The Registrar, University 
of Queensland, Brisbane, Australia. 

SENIOR PHYSICAL CHEMIST (with postgraduate degrees and extensive 
experience in applied research and preferably with experience In high 
"polymers, permeability of materials, flamo-prooñng, rubber, textiles, 
gnd plastics, or other aspects related to the development of proteetive 
coverings) WITH THE DEFENOE RESHAROH BOARD, Ottawa, Canada— 
Defence Research Member, Canadian Joint Staff, Moncorvo House, 
66 Ennismore Gardens, London, S.W 7. 

TEOHNICIAN or SENIOR TECHNICIAN (male or female, preferably 
with a degree In geography, cartographic skill, and some experience 
of photographic work) IN THE GEOGRAPHY DEPARTMENT—The Pro- 
fasor of Geography, Unlversity College of North Staffordshire, Keele, 

affs. 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland - 


Aero Résearch Technical Notes. Bulletin No. 155: Patterns Cast in 
Epoxy Resin. Pp. 6. (Duxford: Aero Research Limited, 1955.) {21 
Southern Regional Council for Further Education. Eighth Annual 
Report, October, 1955. Pp. 39. (Reading: Southern Regional Council 
for Further Education, 1955.) [21 
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Aluminium Development Association. Research Report No. 27: 
Researches into the Welding of Aluminium and its Alloys: a Sum- 
mary of the Work of the A.D.A. Welding Research Team at the 
University of Birmingham, 1944 to 1950. Prepared by Dr. W. I. 
Pumphrey. Pp. 60. 78. 6d. Research Report No, 28: Column Tests on 
Some Proposed Aluminium Standard Structural Sections. By R. E. 
Smith. Py, 44. 78. 6d. (London: Aluminium Development Ansonia 

on, : 21 

Report to the Worshipful Company of Clothworkers of the City of 
London of the Advisory Committee on the Departments of Textile 
Industries and Colour Chemistry and Dyeing in the Umversity of 
Teeds, for the Session 1953-4. Pp. 42. (Leeds: The Univemity, 

ý 2 

Ministry of Education: Science Museum. Handbook of the Col- 
lection Tilustrating Time Measurement, Part 2: Descriptive Cata- 
logue. By Dr. F. A. B. Ward. Third edition. Pp. v:+102-4+10 plates. 
(London: H M. Stationery Office, 1955.) 65. 6d. net. 21 

London and Home Counties Reglonal Advisory Councilfor Higher 
Technological Education. Bulletin of Special Courses in Higher 
Technology (including Management Studies and Commerce), 1955-56 
Part 2: Spring and Summer Terms, 1956. Pp. i1+45. (London: 
Regional Advisory Council, 1955.) 18. Gd 1 

The Registrar General's Statistical Review of England and Wales 
for the year 1952. Text volume. Pp. xi--256. (London: H.M. 
Stationery Office, 1955.) 85. net. : 21 

Proceedings of the Royal Irish Academy. Vol. 57, Section A, No. b : 
Plasma-Electron Oscillations By R. A. Bailey and K. G. Emeleus. 
Pp. 53-62. 1s. Vol. 67, Section A, No.6: Celebration of the Centenary 
of “The Laws of crave n by George Boole. Pp. 63-130. 0s. Vol. 57, 
Section B, No. 10: Antitubercular Substances—-14: The Ohlorma- 
tion of 2-Nitrodiphenylamine. By Vincent C. Barry and J. G. Belton. 
Pp. 141-146. 1s. Vol. 57. Section B, No. 11: A Description of a New 
Nereid—wNereis Southern. By M. K. Abdel-Moez and Carmel F. 
Humphres; Pp. 147-154. 1s. (Dublin: Hodges, Figgis and Cos Ltd 


Year Book of the Physical Society, 1955. Pp. iv 4-92 4-2 plates. 
(London: Physical Society, 1055.) 10s [21 

The Registrar General's Statistical Review of England and Wales 
for the year 1954. Part 1: Tables, Medical. Pp. x-4-375. (London: 
HLM. Stationery Office, 1055.) 12s 6d. net. 21 

The Registrar General's Quarterly Return for England and Wales. 
No. 427 (3rd Qtr. 1955): Births, Deaths and Marriages; Infectious 
Diseases; Weather; Population Estimates, quarter ended 30th 
Soptembor, 1955. Pp. 20. (London: H.M. Stationery Office, 1965) 

3. 0d. net. 
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Other Countries 


European Co-operation in Nuclear Research. (Unesco and I 
Programme, No. 11.) Pp. 26. (Paris. Unesco; London: H.M. 
Stationery Office, 1954.) 1s. net. . . [111 

Department of Agriculture, Jamaica. Commodity Bulletin No. 1: 
Bananas—an Outline of the Economic History of Production and 


Trade, with special reference to Jamaica. By D. W. Rodriquez. He 
69 t2 plates. (Kingston, Jamaica: Government Printer, 18027 
8s. 6d. 


Tobacco Research Board of Rhodesia and Nyasaland. Interim 

ort No. 5: Equipment and Method for Flue-curing Tobacco. 
Pp. 6. (Salisbury : Tobacco Research Board of Rhodesia and Nyasa- 
land, 1955.) {161 

Union of South Africa, Department of Commerce and Industries : 
Division of Fisheries. Twenty-fifth Annual Report for the period 
Ist April, 1958 to 31st March, 1954. By Dr. J. M. Marchand. (Reprint 
from Commerce and Industry, July, 1955.) Pp. 162. (Pretoria: 
Government Printer, 1955.) 

Babel. (International journal of translation.) Vol. 1, No. 1 (Septem- 
ber 1955). Pp. 40. Single issues bs. ; Annual subscription 17s. (Paris : 
International Federation of Translators, 1955.) 161 

University College, Ibadan, Nigeria. Calendar, 1955-56. Pp. 65. 
(Ibadan: University College, 1955.) _, 161 

Smithsonian Miscellaneous Collections. Vol. 128, No. 9: Distribu- 
tion and Ecology of the Marine Invertebrates of Point Barrow, 
Alaska. By G. E. MacGinitie. Pp. iv+201+8 plates. (Publication 
4921.) Vol. 181, No. 2: The Last Cruise of H.M.8. “Loo”, By Mendel 
L. Peterson, Bp. 55417 plates. (Publication 4224.) (Washington, 
D.C.: Smithsonian Institution, 1955.) (161 

Central Laboratories for Scientific and Industrial Research, Hydera- 
bad. Annual Report, 1954. Pp. xvii+64. (Hyderabad-Deccan: 
Central Laboratories for Scientific and Industrial Research, 1055.) [161 

Göteborgs Kungl. Vetenskaps- Och Vitterhets-Samhille. Reports 
of the Swedish Deep-Sea Expedition, 1947-1948. Edited by Hans 
Pettersson. Vol. 2: Zoology, Fasc. 2. Pp. 1+161-246-+plate 1 
15 Swedish Kr. Vol. 4: Bottom Investigations. Fasc. 1. Pp. 96+8 
plates. 25 Swedish Kr. Vol.6: Sediment Cores from the West Pacific. 
Fase. 1. Pp. 49+4 plates. 10 Swedish Kr. Vol. 7: Sediment Cores 
from the North Atlantic Ocean. Fasc. 2. Pp. 1+125-148. 5 Swedish 
Kr. Vol. 7: Sediment Cores from the North Atlantic Ocean Fasc. 8. 
Pp. i+151-184+-plates 1 and 2. 8 Swedish Kr. Vol. 10: Special 
Investigations. Fasc.1. Pp.32. 8 Swedish Kr. (GOthenborg : Flanders 
Boktryckeri Aktiebolag, 1955.) [101 

Eastern Region, Nigeria. Annual Report on the Forest Admin- 
istration of the Eastern Region of Nigeria for the year ended 31st 
Lego 1954. Pp. i+40. (Enugu: Government Printer, 10559 E 


. net. 

United States National Museum. Bulletin 208: The Honey-Guides. 
By Herbert Friedmann. Pp. vii+202425 plates. (Washington, 
D.C.: Smithsonian Institution, 1955.) [161 

United States Department of Commerce: Weather Bureau. Tech- 
nical Paper No. 16: Maximum Statlon Precipitation for 1, 2, 8, 6, 
12, and 24 Hours. Part 13: Kentucky. Pp.i+71. 45 cents. Part 
14: Louisiana. Pp.11--53. 35 cents. (Washington, D.C.: Govern- 
ment Printing Office, 1955.) 7 181 

A Challenge to the Franklin Institute of Pennsylvania. By F. 
Parrison Stamper. Pp. 4. (Los Angeles: F. Harrison Stampen 
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vt Y ION EXCHANGE MATERIALS 


The use of Permutit lon Exchange Materials in many 
roles distinct from water treatment, has resulted in the develop- 


P | ment of numerous new Industrial processes giving improved results and 


lower running costs. 


Zeo-Karb Na. A sulphonated coal product containing 
both strong and weak acid groups. 


Zeo-Karb 215, A nuclear sulphonated phenol resin 
containing also hydroxyl groups. 


Zeo-Rarb 225, A unifunctional cross linked sulphon- 


ated polystyrene resin in bead form of high capacity . 


and exceptional chemical and physical stability. 

Zeo-Karb 226. A unifunctional cross linked metha- 

crylic acid resin in bead form containing only 
- carboxyl groups as the ion active groups. 

De-Acidite E, A high capacity anion exchange material 

of medium basicity. 

De-Addite FF. A unifunctional very highly basic 

anion exchange resin in bead form based on cross 

linked polystyrene and containing quaternary am- 

monium groups. 


For full technical information please write to: THE PERMUTIT COMPANY L-MITED. 
Laboratories: Dept. V.H.92, Permutit House, Gunnersbury Avenue, London, W.4. 


Some materials now available are :— 


De-Acidite G. A unifuactional weakly basic anion 
exchange resin in bead. form based on cross linked 
polystyrene and contairing diethylamino groups. 
De-Acidite H A material similar to “‘De-Acidite G^ 
but containing dimethylamino groups. 
Blo-Deminrolif, A mixed cation and anion exchange 
resin for demineralisation in a single column. 


Decalso F. A synthetic sodium aluminium silicate 


suitable for the separation and concentration of 


vitamins and hormones. 


Decolorife-Asmit. A resn of high porosity for re- 
moving colour from solutions. 


Permaplex C-10. A highly selective cation exchange 
resin membrane containing SO3H groups. 


Permaplex A-10, A highly selectiveanion exchange resin. - 
membrane containing quaternary ammonium groups. 
Head Office and 
Telephone: CHlswick 6431 


Permutif lon Exchange Maferlals — Made in Britain by British Labour 





IF YOU WANT TO PROJECT 


PHOTOGRAPHS 
DRAWINGS t: 
MAPS & CHARTS 
MANUSCRIPTS 
BOOK PAGES 
STAMPS & COINS 
FABRICS 
BUTTERFLIES 
MODELS 













1 STRIPS 


IS 


ONE ANSWER 


EPIDIASCOPE 
Write for fult details tom- 


NEVILLE BROWN & CO. LTD. : 77 Newman Street, London, W.1 


ONLY 


EPIVISOR 


MODEL 111 GLASS WORKING LATHE 


Mounted on Cabinet Stand and fitted 


with Chucks. (11" S. & P. to Head. 
*—3? Parallel Jaw to Tailstock) 


THE HEATEWAY MACHINERY CO. LTD. 


Uxhridge Road, Hillingdon, Middlesex, J 
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LECTURES AND COURSES 


BIRKBECK COLLEGE 
(UNIVERSITY OF LONDON) 
SESSION 1956-1957 BEGINS MONDAY 

OCTOBER 1, 1956 i 

Part-time (Evening) Courses provided -for In- 
ternal Degrees in the Faculties of Arts and 
Science and for the Academic Postgraduate 
Diploma in Psychology. Facilities also provided 
for part-time and full-time students reading for 
higher degrees in arts and scence, Applications 
for admission should be made. before June-1. 

Pamphlet and form of application may be ob- 
tained from the Registrar. Birkbeck College, Malet 
Street, W.C.1. 


UNIVERSITY OF LONDON 


A course of two lectures on "' The Future of 
Pharmacy m relation to World Needs" will be 
given by Brigadier-General Sir Harold Hartley at 
5.30 p.m, on March 7 and 15 at the London 
School of Hygiene and Tropical Medicine, Keppel 
Street, Gower Street, W.C.1. 

Admission free, without ticket, 

JAMES HENDERSON, 
Academic Registrar 


UNIVERSITY COLLEGE 


LONDON (GOWER STREET, W.C.1) 
Professor S. Spiegelman (University of Illinois) 
will give a Public Lecture entitled '* The Present 
Status of the Enzyme-forming Mechanism" on 
Monday, March 5 at 5 pm 
Admission free, without ticket, 
E. A. L. GUETERBOCK, 
Secretary. 


OFFICIAL APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive, unless he or she, or the employment, 
is excepted from the provisions of the Notification 
of Vacancies Order, 1952. 


CHELSEA. POLYTECHNIC 
MANRESA ROAD, S.W 3 
DEPARTMENT OF PHYSICS 
Head of Department: Dr. W. H. George, 
M.Sc. Ph.D.(Lond), F.Inst.P. 

Applications are invited for the post of full- 
time Lecturer in Physics. Candidates should pos- 
sess teaching, research and/or industrial experi- 
ence. Research or industrial experience with 
electronic circuits would be an advantage. Ample 
time and facilities for research will be provided. 
The salary scale is as follows: men, £965 by £25 
to £1,065 per annum; women, £799 lls. by £20 
to £1,065 per annum, plus London allowance of 
£36 or £48 according to age. Placing on the 
scale will be in accordance with previous service 
m a similar capacity. 

Further particulars and form of application 
may be obtained by sending stamped addressed 
foolscap envelope to the Clerk to the Governors. 
Applications must be returned mot later tban 
March 9, 1956. E 


UNIVERSITY OF WESTERN 


ONTARIO 
DEPARTMENT OF PHYSICS 
RESEARCH ASSOCIATESHIPS IN 
EXPERIMENTAL AND THEORETICAL 
PHYSICS 

Applications are invited for postdoctoral and 
predoctoral research  associateships in exper- 
mental and theoretical physics tenable in The 
Molecular Excitation Group from August, 1956. 

The research interests of the group cover a 
wide range of excitation problems related to 
Astrophysics, Atmospheric Physics and Combus- 
tion. 

Further information may be obtamed by writing 
by aitmail to Dr. R. W. Nicholls, Department 
of Physics, University of Western Ontario, 
London, Ontario, Canada. 




















UNIVERSITY COLLEGE OF NORTH 
STAFFORDSHIRE 


Applications are invited for the post of Demon- 
strator in Geography for the summer term 1956 
and the session 1956-57. Special interest in carto- 
graphy desirable. Salary £450 per annum. 

Application forms, to be returned not later 
than March 12, from the Registrar, The College, 
Keele, Staffs. 
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MANCHESTER COLLEGE OF 


TECHNOLOGY ; 
APPOINTMENT OF FULL-TIME TEACHER 
IN THE DEPARTMENT OF APPLIED 
PHYSICS 

The Governing Body invites applications for 
the appointment of a full-time Teacher in the 
‘workshop in the Department of Applied Physics 
The work involves both teaching and instrument 
construction. The teaching duties involve instruc- 
tion in the elements of workshop practice to 
students of applied optics in the college and to 
university science ,students, Experience of the 
specialized techniques of ophthalmic optics is par- 
ticularly desirable. The assistant, who will be 
responsible to the professor of applied physics, 
will be ın charge of a teaching workshop, and will 
have access to the departmental workshop which 1s 
fitted with a good range of machine tools Salary 
Scale: £525 per annum, rising by annual incre- 
ments of £25 and one final increment of £20 to a 
maximum of £820 Subject to this maximum not 
being exceeded, one increment of £18 will be 
added to the minimum ın respect of each year of 
approved industrial experlence up to a maximum 
of twelve, together with one further increment 

-| (usually of £18) for each year of previous full-time 
teaching service There are also certain addittona! 
training and graduate allowances. 

Form of application may be obtained from The 
Registrar, College of Technology, Manchester, 1 
Last date for the receipt of applications is Satur- 


day, March 17, 1956. 
B. V. BOWDEN, 
Principal 


UNIVERSITY OF GLASGOW 


Applications are invited for the post of Demon- 
strator in Chemistry (inorganic, organic and physi- 
caD. The remuneration will be £350 per annum 
and appomtments will be made initially for one 
year from October 1, 1956, renewable for up to 
three additional years . The duties of the Demon- 
strators appointed will be to assist in the teaching 
of practical chemistry, Ample time will be 
allowed for the prosecution of research and 
Demonstrators will be expected to register for th 
degree of Ph.D. in this University. ^ ` 

For forms of application apply to the Secre- 
tary of the University Court, The University, 
Glasgow, W 2. z 


MATHEMATICIANS OR  STATISTICIANS 
required by Ministry of Supply, Ordnance Board, 
London, for experimental design and analysis of 
tnals mainly connected with A.A. weapons and 
fire control systems. Knowledge of calculating 
machines may be an advantage. Candidates 
should possess first- or second-class honours de- 
gree or equivalent. Salaries according to age, 
experience, etc, within range, Scientific Officer 
(minimum age 21) £513 10s. to £925 ; Senior Scien- 
tific Officer (minimum age 26) £1,070 to £1,245: 
Principal Scientific Officer (minimum age 31) 
£1,245 to £1,670 (superannuable) Candidates for 
senior posts must have some years suitable post- 
graduate research 'experience.—Application forms 
from Ministry of Labour and National Service, 
Technical and Scientific Register (K), 26 King 
Street, London, S.W.1, quoting A70/6A.]BN. 


THE NATURE CONSERVANCY REQUIRE 
an Assistant (male) for recording vegetation 
changes resulting from death of rabbits through 
the spread of myxomatosis, to be based om 
London but considerable travelling involved, 
Minimum qualifications general certificate of edu- 
cation ordinary level in 4 subjects, including 
English language and biology; general certificate 
of education to advanced level botany an advan- 
tage, Starting salary between £240 and £423 ac- 
cording to age The post is non-pensionable with 
pension prospects —Applications, giving details of 
age, educational qualifications, with particulars of 
examinations and subjects, National Service, pre- 
vious posts, relevant interests, and names and 
addresses of two referees, one qualified to speak 
for ability in the duties and one for character and 
health, to Establishment Officer, the Nature Con- 
servancy, 19 Belgrave Square, London, SW 1, 
before March 10, 1956. 


MINISTRY OF AGRICULTURE, FISHERIES 
and Food requires temporary Assistant Technical 
Officer at Kendal. Duties concerned with (1) pro- 
duction and distribution of agricultural lime, (ii) 
fertilizer subsidy. Travelling involved. Qualifica- 
tions: degree in agriculture, aged at least 21. 
Starting pay (men) £543 10s. if 25 or over; Jess 
below age 25. Maximum (provincial) £830 ; lower 
for women Extra duty allowance 3 per cent.— 
Application forms from Ministry of Labour and 
National Service, Technical and Scientific Register 
(GO, 26 King Street, London, S.W.1, quoting 
G 238/5A. 














.and of air sterilization desirable. 





R PEN 
MINISTRY OF SUPPLY . 
SENIOR PRINCIPAL SCIENTIFIC OFFICER 
The Civil Service Commissioners invite. applica 
tions from men for the pensionable appointmen 
of Safety Officer at the Microbiological Researc! 
Department, Porton, Wilts. Candidates must be 
at least 32 on December 31, 1956. They mus 
have a medical qualification and a proven know 
ledge of, and interest, in, microbiology, hev 
will be responsible for research n the field of à: 
hygiene. Expenence of methods of air sample 
They wil alsc 
be required to undertake medical duties, such a» 
routine immunization of staff Salary scale £1,70( 
to £1,950. Starting salary above minimum may 
be granted according to qualifications and exper: 
ence, 2 
Further particulars and application forms fron 
Civil Service Commission, Scientific Branch, 3¢ 
Old Burlington Street, London, W 1, quoting No 
S 4564/56/9. Application form must be returnéc 
by March 17, 1956. 


UNIVERSITY OF LEEDS 
DEPARTMENT OF CIVIL ENGINEERING 

Applications are invited for appointment a 
Lecturer in Civil Engineering at a salary on tht 
scale £650 by £50 to £1,350 a year, accordmg tc 
qualifications and experience, Candidates shoulc 
have an honours degree and practical experience 
in Public Works Engineering. 

Applications (three copies), stating date ‘ol 
birth, qualifications and experience, together witk 
the names of three referees, should reach the 
Registrar, The University, Leeds, 2 (from whom 

er particulars may be obtained), not latem 
than March 31, 1956. 3 


QUEEN MARY COLLEGE 
^" (UNIVERSITY OF LONDON) 
.MILE END ROAD, E.l. 
Applications are invited for the post of Assis 
tant Lecturer in the Department of Zoology. 
Salary scale £600 by £50 to £700 with FSSU 
participation and family allowance of £50 fo» 
each child. 
Application forms, obtainable from the Regis 
trar, to be returned by March 23. 


ri tN 

SENIOR SCIENTIFIC OFFICER OR SCIEN. 
tific Officer required by Ministry of Supply a 
Aeroplane and Armament Experimenta] Establish 
ment, near Amesbury, Wilts., for development of 
test methods, techniques and specialized instru. 
ments for use in trials of aircraft armamenm 
Systems. Candidates should have a first. om 
second-class honours degree or equivalent it 
physics, electrical engineering or maths. Sounc 
knowledge of electronics, light electro-mechanica 
equipment or armament assessment problems ae. 
sirable At least 3 years’ postgraduate researct 
experience required for Senior Scientific Officer 
Salary within range: Senior Scientific Officer 
£1,030 to £1,185; Scientific Officer £488 10s. tc 
£885 (superannuable), Houses become available 
from time to time for successful married candi. 
dates.—Application forms from Ministry oi 
Labour and National Service, Technical and Scien 
tific Register (K), ^26 King Street, London 
S.W.1, quoting A 63/6A/BN. 


INFORMATION OFFICERS REQUIRED IN 
London in the Public Relations Branch of the 
United Kingdom Atomic Energy Authority 
Applicants (preferably between 24 and 30 year: 
of age) should either be scientists or engineers, 
or people already experienced in public relations, 
journalsm, lecturing or ,exhibition work, who 
have some technical background. They should 
be able to write and/or speak well and interprets 
technical information to the general public. Suc- 
cessful apphcants will work to public relations 
specialists and will be able to extend their know- 
ledge of publicity techniques. Starting salary, 
depending on age, experience, and qualificauons, 
within the scale £975 to £1,188. Contributory 
pension scheme.—Send postcard for applications 
form to Room 22, U.K.A.E.A., 14 Ormond Yard, 
St. James’s, London, S.W 1. ‘ f 


e Am M 
AERODYNAMICISTS AND MATHEMATI 
clans required by Ministry of Supply for vanous 
Experimental Establishments and London H Q., 
for research and development work on amrcrafa 
projects, performance analysis of aircraft and 
weapons, statistics and operational research, guidec 
weapons, gas turbines, Candidates should have 
a first- or second-class honours degree or equival. 
ent. Some research or development experience 
would be useful. Appointments initially as Scien- 
tific Officer (minimum age 21) within salary range, 
£488 10s. to £885 (Provinces), £513 10s. to £924 
(London)  (superannuable).—Application form» 
from Ministry of Labour and National Service, 
Technical and Scientific Register (K), 26 King 
Street, London, S.W.1. quoting A 69/6A /BN. 
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OCONUT RESEARCH INSTITUTE 
(CEYLON) 
s; POST OF DIRECTOR 

The Coconut Research Board of Ceylon invites 

yplications for appointment as Director of the 

‘oconut Research Institute of Ceylon — 1. Salary: 
oca! candidates, Rs 18,000 by Rs,800 to 

s.30,000 per annum; Overseas candidates, 
2,000 by £100 to £3,500 per annum at current 
mmchange rates. A dearness allowance of 15 per 
mt of basic salary, a rent-free two-storey house 
ith heavy furniture is provided. A successful 
»plicant will be required to contribute to a 
wcovident fund at the rate of 15 per cent of his 
asic salary and an equivalent amount will be 
aid by the Board A higher salary would be 

corded ad peisonam to a successful applicant 

ith eminent qualifications, The appointment 

il be in the first instance for a period of four 
tats, inclusive of six months end of contract 

ave. Its terminable with three months’ notice 

1 either side. A first-class sea passage to 
eylon will be provided for an overseas candidate, 
js wife and children under the age of 18 years 
"miarly, return passages will be provided to the 
»untry of domicile at the end of the perlod of 
vice. Leave and travelling allowances in 
eylon will be ın accordance with the regulations 

the Institute 2. Qualifications : The post calls 

x proved high scientific attamments, preferably 

fields related to soils or crops combined with 
iministrattve experience either as head or deputy 
the organization and running of a research 
stitute or university department. Experience of 
opical conditons would be an advantage, but ts 
ot an essential qualification. 3 Functions: The 
tirector’s primary responsibilities to the Coconut 
esearch Board will be the administration of the 
mstitute and the direction of the research acti- 
ties of the Institute for the improvement of the 
eld and quality of the products of the palm. He 

ill also be responsible to the board for the ad- 

imstration of replanting, rehabilitation and new 
Panting schemes for the Island and for public 

‘lations, General: The laboratories of the Insti- 
mte are situated in the main coconut growing area 
' the Island, 32 miles north of Colombo. There 

a scientific staff engaged in technological chemis- 
y, soil chemistry, agronomy, plant breeding, and 
‘op protection. 4. Applications: Particulars 
aould be furnished by applicants of their age. 
4arital status, academic qualifications, and re- 
earch and administrative experience. They 
40uld also provide a list of publications, copies 
M testimonials, and the names and addresses of 
mc referees to whom confidential inquiries can 

addressed. A medical certificate and a recent 
Kictograph should also be annexed to the applica- 
on, 

Further particulars, if required, may be obtained 
‘om the undersigned. Applications should reach 
«e Chairman, Coconut Research Board, Depart- 

ent of Agriculture, Peradeniya, Ceylon, on or 

:fore March 31, 1956. t 

Chairman. 


Coconut Research Board of Ceylon. 


BOURNEMOUTH EDUCATION 


COMMITTEE 
OURNEMOUTH MUNICIPAL COLLEGE OF 
TECHNOLOGY AND COMMERCE 
Required, as soon as possible, Head of Science 
epartment, Physics, Chemistry, Biology and 
fathematics. Applicants should have a good de- 
ee in physics or chemistry Technical College 
aching and industrial experience are desirable. 
«lary in accordance with Burnham Technical 
»ales, 1954, for Grade II Head of Department 
Application forms and further particulars ob- 
Inable from W. R Smedley, Chief Education 
¢ficer, Town Hall, Bournemouth, returnable by 

March 17. 


UNIVERSITY OF ST. ANDREWS 
QUEEN'S COLLEGE, DUNDEE 
LECTURESHIP IN ENGINEERING 
Applications are invited for appointment as 
ecturer in Mechanical Engineering in the De- 
artment of Civil and Mechanical Engineering, 
"een's College, Dundee, to commence Octo- 
«r 1, 1956. The candidate appointed would bc 
:quired to assist with the teaching and to take 
art im the research work of the department 
mpportunities will be granted to work for a higher 
egree. Salary scale £650 by £50 per annum to 
1.350, with efficiency bar at £1,000 and com- 
mencing salary according to experience and 
muahfications. F.SS.U and family allowance 
enefits; a grant towards expenses of removal 
may be made. Six copies of the application, 
hich should contain the names of three referees, 
) the undernoted not later than April 18, 1956 

PATRICK CUMMING, 
Joint Clerk to the University Court. 
meen’s College, Dundee. 





NATURE 


SENIOR PHYSICAL CHEMIST 


Initial Salary $6,000 to $8,000 per annum 
DEFENCE RESEARCH BOARD 
CANADA 


A Senior Physical Chemist with post- 
gtaduate degrees and extensive experience 
in apphed research 1s required for location 
in Ottawa, Experience in high polymers, 
permeability of materials, flame-protfing, 
rubber, textiles, and plastics, or other 
aspects related to the development of pro- 
tective coverings would be an advantage. 
Extensive experience in the direction of | 
applied research with a view to the develop- 
ment of end items is essential. 


Generous holiday, sick leave, pension and 
insurance benefits included, | 


Apply to: 
Defence Research Member, 
Canadian Joint Staff, 
Moncorvo House, 
66 Ennismore Gardens, 
London, S.W.7, England. 





UNIVERSITY OF MANCHESTER 
LCI. FELLOWSHIPS 

Applications are invited for the above Research 
Fellowships, founded by Imperial Chemical In- 
dustries Ltd., tenable in the University and avail- 
able for research in chemistry, physics and allied 
subjects, e.g, pharmacology, engineering, metal- 
lurgy. The value of the Fellowships will be 
within the range of £600 to £900 per annum 
according to qualifications and experience, 

Regulations govermug the award of the Fellow- 
ships may be obtamed from the Registrar, the 
University, Manchester, 13, to whom applications 
should be sent not later than April 30, 1956 


UNIVERSITY COLLEGE OF 
` SWANSEA 


Applications are invited for (i) a Probationary 
Assistant Lectureship and (ii a Lectureshup in 
the Department of Zoology. Salaries: Assistant 
Lectureship, not less than £550 per annum, 
Lectureship £650 by £50 to £1,350 per annum 
Commencing salary in each case will be at a 
pomt on the appropriate scales according to 
qualifications and experience, The initial salary 
for the Lectureship will not be higher than £1,000. 
Membership of the F.S S.U. and children's allow- 
ance scheme 

Further particulars may be obtained from thc 
Registrar, University College, Singleton Park, 
Swansea, to whom applications (five copies) must 
be sent by Saturday, March 31, 1956. 


THE ROYAL SOCIETY 
TROPICAL RESEARCH FELLOWSHIP 
(MEDICAL SCIENCES) 

Applications are mvited by the Council of the 
Royal Society for a Research Fellowship with 
special reference to il health in the tropics. The 
Fellowship 1s tenable in any university, hospital 
or medical school or other institution approved 
by the Royal Society in the Brush Common- 
wealth The successful applicant. who need not 
necessarily hold a medical quahfication will be 
expected to spend some part of the period of 
tenure in the tropics The appointment will be 
for two years in the first instance, from October 
1, 1956, and may be renewed annually up to a 
total of five years It will be subject to the con- 
ditions governing Royal Society Research Appomt- 
ments. The stipend will be £1,250 per annum. 

Applications, which should be made on forms 
to be obtamed from the Assistant Secretary, The 
Royal Society, Burlington House, London, W 1, 
should be received as early as possible, in any 
case not later than April 6, 1956. 





WHITCHURCH AND ELY 
HOSPITAL MANAGEMENT 


COMMITTEE 


CARDIFF RADIOTHERAPY CENTRE 

This unt is situated. at Whitchurch in. the 
vicinity of Cardiff. It is an entirely new building 
anc comprises an extensive treatment centre and 
ward accommodation for some 72 patients. The 
therapeutic. equipment will include both super- 
ficii and deep X-ray plant together with rota- 
trong cobalt units. There is also a large mould 
roam aud a radio-isotopes suite. 

fppheations are invited for the following 
apppintments in the Physics Department: 1 
Physicist (Basic Grade): candidates should pos- 
sess a first- or second-class honours degree in 
physics. Salary scale for a probationary period 
of at least two years £525 by £25 to £625. (After 
satisfactory probationary period appropriate scale 
£65) to £845.) Postgraduate study or experience 
may be considered ın fixing the starting salary. 
1 Physicist (Senior Grade): candidates should 
possess a first- or second-class honours degree in 
physics and previous experience in hospital 
physics Salary £910 by £40 to £1,230. The 
successful candidates may be required to attend 
at other hospitals in the region, including the 
United Cardiff Teaching Hospitals. 

Applicanons, stating age, qualificauons and 
previous experience together with the names of 
twc referees, should be forwarded to the Group 
Secetary, Whitchurch and Ely Hospital Manage- 
ment Committee, Group Office, Whitchurch Hos- 
pital, Cardiff. 


GONVILLE AND CAIUS COLLEGE, 


CAMBRIDGE 
BERKELEY BYE-FELLOWSHIP 

Eounded in memory of Sir G. H. A. Comyns 
Berkeley and of his wife, Ethel Rose Berkeley 
The Council of Gonville and Caius College in- 
vite applications for a Berkeley Bye-Fellowship 
for research in Medicine. Candidates should be 
meu of not less than 26 years of age. The 
tenare of the Bye-Fellowship is for one to three 
years and the emolument from £700 to £1,250 a 
year according to standing. Full particulars may 
be obtained from the Registrary, Gonville and 
Caius College, Cambndge. 

Apphcations must be received not later than 
Apl 30, 1956. 


UNIVERSITY COLLEGE OF NORTH 
STAFFORDSHIRE 


fpplications are invited from suitably quali- 
fied. persons (male or female) for the post of Tech- 
nicfan or Senior Technician in Geography Depart- 
ment. Degree in geography desirable but not 
essential ; cartographic skill required, some ex- 
perence of photographic work an asset. The 
successful candidate will be required to act also 
as meteorological observer, and the necessary 
trading will be given Salary scales £340 to 
£48) (Technician), £490 to £590 (Senior Techni- 
ciar). Residential accommodation for a single 
person may be available 

Application forms from Professor of Geo- 
gravhy, The College, Keele, Staffs. 


UNIVERSITY OF MANCHESTER 
TURNER AND NEWALL RESEARCH 
FELLOWSHIPS 
Applications are invited for the above Research 
Fellowships, founded by Messrs, Turner and 
Newall Ltd., tenable in the University and avan- 
able for research ın engineering, inorganic 
chemistry, physics and allied subjects. The value 
of -he Fellowships will be within the range of 
£60) to £900 per annum according to qualifica- 

tiors and expenence. 

Regulations governing the award of the Fellow- 
ships may be obtaimed from the Registrar, the 
Unversity, Manchester, 13, to whom applications 
shazld be sent not later than Apri! 30, 1956. 


RAMSAY MEMORIAL 
F3SLLOWSHIPS FOR ADVANCED 
STUDENTS OF CHEMISTRY 


Tune Trustees will consider in June, 1956, appli- 
cations for two Fellowships, normally tenable for 
two: years One will be lirmted to candidates edu- 
cated in Glasgow, who can apply to be considered 
for either Fellowship. Value of each Fellowship 
£603 per annum, plus expenses grant up to £100 
per annum. 

Fall particulars from Joint Honorary Secretaries, 
Ramsay Memorial Fellowships Trust, University 
CoLsge, London, Gower Street, W.C.1 Com- 
ae forms must be received by April 
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CIVIL ENGINEERS FOR 


DEPARTMENT OF MAIN ROADS 
NEW SOUTH WAL 
Applications arc invited 
undergraduates in their final pos enil engin- 
recognized Brithh or o university 
Deparuncm of 


2 


enber In the metropolitan area or the counuy 
Commencing salary according to qualifications 
and expenence will be within the range £A 1,046 
to £A.1,299 per annum, with 
subject to technical 


wo a years’ service aeg bond being 
completed. Appoinunent will be subject to satis- 

sory medical examsnauon and preference will 
be “aves to apphcants sot morc than 30 years 


age. 
- Applications should be made on forms obtain- 
able from the Agent General for New South 
Wales, $6 Suand, London, W.C 2. 


UNIVERSITY OF LIVERPOOL 
Ap dins are invited from candidates with 
nee in either experimental or theoretical 
porsies Pior posts of Lecturer in he. Department 
Physics, where there are good facilities for re- 
poll work nuclear The initial 
salaries wii will be within ~ range £650 to £1,350 
per ai according to qualifications and er- 
pericnon at aud the dates of the posts will com 
mence on October 1, 
n appilcauons, staung age, aca 


academic qualicatio 
nd experience, together with a list of publications 
aod te cames of two ref be received 


not later than March 29, 1956, by the undersigned, 
from whom further particulars of the conditions 


be 
STANLEY DUMBELL. 
Registrar 


m WOOLWICH POLYTECHNIC 


DON, S E 18 
Pnacdpal: J S Tai, PhD, BSc. A.R T.C, 
M LEE., A-M LM 


Applications are Invited from honours grad 
and from students entering for weir a honours 
{penah desrec is I nert for 
antships wi i normally lad to the PhD be fl 
Cloternal) or the University of London. Their value 
w £350 per annum and are tenable for two to 


Pardcalars and application form from Clerk to 
Governors 


DEPARTMENT OF SCIENTIFIC AND IN- 
equires Scientic Officers at 





postaraduste experience neering 
or similar work (Ref. : F 99/9 and (b) SO, 
shemen eaginecr a physical chemist (F 930/5). 

research in a new section, 2 S.O., physical 
bd (Ret ; r.531/5). Qualifications: frst- 
Of second-class honours degree or equivalem, In- 
clusive annual salary. Senior S.O." £1.155 to 
£1.344; S.O £554 to £999. Somewhat less for 
women but subject to improvement under the 
equal pay scheme —Forms from Ministry of 
Labour and National Service, Technical and Selen- 
ule Register (K). 26 King Street, London, S W 1, 
quoting appropriate reference. 


FOREMAN OF THE ROYAL GREENWICH 
Observatory, Herstmonceux, Sussex. The Civil 
loners invite applications from 
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CN HYDROGRAPHIC OFTICER ! 

The Civil Service Commussioners Invite appli- DEFENCE $ STANDARDS LABORATORILS 
cations for 5 pensionable posts. Age at least 21 IBYRNONO, VICTORIA 
and under 31 on January 1, 1956, with extension Apola arc iavied for a enone? por 
for regular service in H.M Forces. Candidates | uon of Senior Scicatfic Officer at abow 
ausi Bave S0 ee demet, preferably first- or | 1. tones Salary: E2053 ed E p 
second-class, ei annum Duties. Research and development woe 
physics, ensiacenmg, geology or kindred subject, 


A reading knowledge of one or more | by 
an advantage Inclusive London 


eme.) Sur- 


cations: Degree « 


Whilst the 


posi 
of employment is not Simed. E wevet: the su 


Turther particulars and soglicanon forms from 


vil pareva el gp Scientific Branch, 30 | cessful applicant may choose to enicr into s 
treet, London, W.1, quoting No | agreement for a three to five year contract of 
ployment io Australia, in this case, the Co 


Old 
UE TAM Me Compices applications must be re- 
urned by March 16, 1956. monwealth will bear return farcs, together wi 


cost of removiag each way the appointee's furi 
maximum 





UNIVERSITY OF GLASGOW ture and effects up to a of £5 
LECTU (Australian) (£250 (A.) each ) Under specific 
MHAR IN EXPERIMENTAL ditions, first class boat fares at class ber 
academic post ot avia. n and dependent children) will be paid by the 
= a medical ‘qualification, £650 o £120 Apblicahon forms obtanable from Sealey Rea 
without a medical qualification, Initial salary | "esentause CAP 45), Department of 
3 and  quahfcations | Australla House, Strand, Londoo, W C ch writ 
FS.SU. and family whom applications should be lodged by Mar 
A ions (6 copies) shouid be lodged. not | 19. 1956. 
tater than March 17, 1956, ze the undersigned, COUNCIL OF SCIENTIFIC AND OF SCIENTIFIC AND 
fost. T H N. 
Secretary of Uni Come: INDUSTRIAL RESEARCH 


NEW DELHI 
Applications invited for post of Director, Ce 
wal Electronics Engineering Research fnstltu 
Pian! (Rajasthan), within salary range £1,800 i 


urer in id Mechanics, at | £2,250 per annum. Applicants must bave a hing 
an in initial ps within thc range £650 to £1,350 dearee ied physics and ezperiesce i 
per annum, according to qualifications and cx- techs, nen design. a ap i] 
Appia stating aze, academice qualifica- contract 3 or 5 years, à ol e 
ons lence, together 
three. referees, s be received not later. than um Commis rp arlon forms from 


ion of India, London, 
ence Est.201 1.4/99, Last date for receipt of ag 
plications ia I is March 15, 1956. 


STANLEY, DUMBELL, UNIVERSITY COLLEGE OF 





ED Applicauons AN for a Lectureship M 
UNIVERSITY OF ABERDEEN are a p 
Applications are invited for "i = to E1350 per ook ae eal cae 


F.S.S U. benefits and family allowa 
particulars may be obiuined from 
Repren, "niversity College, Singicton Paria 

mea, to whom applicauons must be sent b» 
March 17, 1956 


UNIVERSITY OF LEEDS 
DLPARTMENT OF MATHEMATICS 

Applicauons are invited for appointment ag 
Lecturer or Assistant Lecturer in Statistics at 
MiMY on tho scalo Z630 by £50 to £1330 a pout 
for a Lecturer or within the range £550 to (65 
a year for an Assistant Lecturer, according t 
age, qualifications an 
Applications our «© copies), saing date of birth 
quahticarons a and experience, together with 1 

should reach 


three referees, the 
tar, ree Uahersity, Leeds, 2 (from whom fut 
ther particulars may be obtained), not later the 
April 2, 1956. 
SCIENTIST REQUIRED IN MEDICA 
Statistics Section at N C..'s London HO E 
member of a team concerned with LE 


24. 1956. Applicants ou 
may submit one copy only. 

THE INTERNATIONAL 
GEOPHYSICAL YEAR 


A circular contsining the detaile of 43 vacant 
posts is connexion vith the United Ki go 





Persons who are not able to faspect th thow copies 
may obtain further — on ——, to the 
tant Secretary, The Royal Ap. Burling- 

ton House, Piccadilly, London, W 1. 


Service e À y problems, and an ysis ol results ahd 

mem for this pensionable post Age nt least 28 ADMIRALTY—ROYAI. NAVAL SCIEN- lecion, ti TE 

an porem ^ Mp or j'equivalem training ufc Officers x^ Experimental Establish relating io "beath ri rien "Da ind 
required in thema! fecogni. 

as instrument mechanics, followed by at least threc | ments chiefly in Weymouth and Portsmouth arcat ica Coat = or fle wore Boe rn rider nnd 

sears’ experience on relevant work, They must j| and home — ecto of posts are for | statistical ar (ncluding knowledge o 

also be thoroughly familiar with modern workshop | cngincers. and (particularly with cicc- | punched cards) an advantage. — Appoin 


methods and be able to plan aad direct the work 
of laboratory mechanics ONC. in mechanical 
engincesing or equivalent qualificauon, and ex 
perience in a drawi as oiee or ol supervision ol 


) 
Pet past ther ieul: nd application 
ren p ars 2 form 
frora € Civil Service Ke Commission, Scientific Branch. 
to Old Burlington Street, London, W.1. quoting 
No. S 4563/56/8. Completed applications must 
be returned by March 29, 1956 





men 
(superaanuable), according to quatifcahons anc 
experience, as Scicntist 3 (inclusive scale £617 k 
£1,124 male) —Weite, with full particulars of aes 


tronics) Lor eru Tm normally be 
born Briush subjects of natural born British 
puente, with appropriate first- or sccond-class 


honours degree or cquivalent lugh professions! | education,  quall&cahons and experience, 
ousinmests. Salarics (men), Scicauiic | National ‘Cos! Board, Sta Dept. (PersonueD 
Officer £1,070 to £1.245 ; peer Oficer £513 to Hobart House, Grosvenor Place, S W.1, marking 
AH appointmenus e ae io ? SSU? envelope SS/219, before March 20. 1956 

ited pons. Avec forma tor Cincy | ant Experimental Otee (Cuemiso, asm, AST 
of ‘Labour an Service, Technical and sat Gcleauific) ia the Metropolitan Police Labora 


Secretary, Room 165, New Scotlanc 


Sclenti&c R K (K). 26 King S Lond 
it treet, e 
N. ting A SA. . T Yard, |, London, swi 


S W.1, quoting A34/ 


NATURE 
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HE 1955 conference of the Scottish Institute of These RO two consequence / There isa ` 
Adult Education, which was held at Dunblane, new preoceupation; Pith- resources 3 Op ople worry 

provided Sir Eric Ashby with another opportunity to about food, about ew " form: (Qf - energy, about new.’ 
continue his inquiry into the malaise which seems materials; and thers is a phrenetic concern for 
to afflict adult education in Great Britain (Scottish bsnirity = eure jobs, secure“ status in the com- 
Adult Education, No. 15 ; December 1955). It can-be munity, national security. Society is again living 
read with profit durmg the discussion of the White dangerously and spends most of its time thinking 
Paper on Technical Education in Britain just issued about means and. not ends. 
(see p. 461). Do these'great social changes justify a change in. 

Adult education, he suggested, is in a dilemma of the concept of liberal education, a re-examination of 
ends and means. There is, of course, a-vague end in humanism? No ane. would assert that the old literae 
view. Although education for leisure and for per- , humaniores are reaching the bloodstream of modern  . 
sonal satisfaction is now declared to be the purpose civilization. That is the problem which frustrates. 
of adult education, ıt is a very shadowy purpose educators; not that zhe old humanism has become 
compared with that of (say) a Workers Educational outmoded but thet it has become impotent. 
Association class of forty years ago. That class was We are entering @ civilization of experts and tech- . 
an instrument to secure social and political emancipa-  nicians. The humanism appropriate to such & ^" | 
tion. Its purpose was vocational in the highest sense civilization must be ane that confers values on the 
of the word: it was for men who believed they had automatic factory, the aeroplane, television, and 
a vocation. The ends were clear, but the means were the popular Press; it must have something to offer 
on the whole inadequate for the ends. Now the the sort of man who a century ago could neither read 
means have become more adequate, but the ends nor write, and who now reads only the popular Press. 
have become clouded. and listens to the Light Programme of the B.B.C. 

It is misleading to make an issue of differences For these reasons there should be a re-interpretation 
between technical and cultural education. Some of of humanism, and the purpose of liberal education 
aur perplexities in universities, technical colleges, should be to transmit this re-interpretation, which- 
end further education have their origin in the anti- must, of course, embcdy the imperishable elements 
thesis which has been set up between these two of earlier humanisms. Sir Eric declared his belief - 
groups of ideas and the consequent ‘controversies that the missionaries of the new humanism would 
over what should be the balance between them. A  not:be in schools but in adult education. , 


distinction between vocational and non-voeational- As & basis for humanism, science has one insur- 
education can be made; it 1s questionable whether mountable disqualificasion. It is of the essence of 
16 is worth making. the scientific method that the human element must  ' 


To-day a gifted man cannot play his part in society ^ be elimiziated. Science does not dispense with values 
unless he is something of a specialist. Instead of but it does eliminate the variety of human response 
fighting a rearguard action on behalf of general to values.’ It is concerned only with phenomena upon 
education against specialization, is ib not more which all qualified observers agree. Its whole energy 
important to ‘consider whether the benefits of is dévoted to describing, measuring and classifying 
humanism ‘cannot be acquired through, and not in natural phenomene in such a way as to secure agree-. 
spite of, specialization ? ment among all men; and this can be done only by 

Sir Erie went on to discuss whether a now concept making its values independent of man. The whole , 
of liberal education is desirable; and, what the new procedure of the seienzist assumes that science has. 
concept and interpretation should be. to be dehumanized. 

One must start with the sound academic maxim Scientific humanism should therefore be ruled out 
that no change is desirable for its own sake; that as an alternative to classical humanism.” There is 
change is justified only if there 1s pressure due to other another alternative which could be called techno- ~ 
uncontrollable changes which have already occurred, logical humanism. The unique characteristic of our ago . 
or in anticipation of such uncontrollable changes. is not the scientific way of thinking but the bewilder- 
In Britain personal education enjoys the greatest ing way in which the applications of science to society 
prestige, despite all that is being done in the way. of have shaken the: founcations on which society has , 
technical education and education for economic ends. stood for centuries, and have raised not simply 
Personal education 1s the keynote of grammar economic issues but also moral and ethical issues. ~ 
schools, it is-the traditional function of the arts Chemotherapy and preventive medicine, for example, 
faculties of universities, and it. is by Government have enormously altered the pattern of family life. 
regulation defined as that part of further education The applications of science to industry have already 
called liberal adult education. created a problem of tke mass production of leisure. 

Is this emphasis on personal education consistent The aeroplane and the radio have devalued the 
with the present state. of Western society ? The classical methods of diplomacy. 
world has changed oiit of all recognition, and accom- Is it not essential tiat liberal education should 
panying these changes there are new anxieties. include an understanding of the social and moral  , 


* 
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consequences of technology and should concentrate 
upon the re-interpretation of the old values in such 
& way as to make them rqlevant to the new civiliza- 
tion which is upon us? ` 

This is not the only justification for the study of 
technology as part of a hberal education. The 
greater justification is that in the broad study of 
technology there are many of the ingredients which 
have for centuries been associated with a liberal 
education. Technological humanism could preserve 
the best of the traditional humanism: it could be 
‘catholic and continuous with the past ;, and at the 

“same time it could enter the bloodstream of modern 
-society, which the old humanism fails to do. 

' Technology concerns itself with the creative acts 
of man. To enthuse about Gothic churches and 
Tudor town halls and not even to glance at Viscount 
aeroplanes and stressed concrete bridges cannot be 
justified on the grounds that only the former are 
creative arts of man. It is simply an unwillingness 
to face the present. 

Technology has its own standards of excellence 
and taste. A lot is talked about the shoddiness of 
mass-produced articles; fibre suit-cases compared 
with hand-made leather ones, gimcrack furniture 
compared with Chippendale. This is a weakness’ 
inherent in the public who accept these articles and 
not in technology. Where standards are insisted upon 
(as in aeroplanes, cameras, or gold watches) there is 
excellence. The lesson that good design is not 
necessarily expensive has not yet been learned. The 
establishment of standards for taste is an essential 

. ingredient of technology. 

Technology involves the handling of ideas and the 
establishing of values. In brewing, for example, there 
are many abstract ideas which are encountered by a 
man who wants to master its technology. There are 
the purely scientific ideas of microbiology, and there 
is the craft of the structural engineer who designs 

. brewing plant. The beer has to be marketed ; mass 
-psyehology, the education of publie taste, diplomacy, 
or power politics in dealing with other brewers—all 
these are needed. This compels the brewer to become 
interested in tied public houses and hence in the 
architecture of public houses. If he has a mind 
receptive of liberal ideas he will be troubled by 
at least two moral problems. On one hand, he 
may feel under a moral obligation to put into his 
tied houses interesting pictures or good music. On 
the other hand, he- could not reflect long on his job 
without facing the problem of the dangers of excessive 
drinking, and his responsibility for it; and to deal 
with these questions takes him into ethics and even 

. religion. : 

Technology offers social coherence. One function 
of & liberal education is to endow people with a 
common heritage. In the past, technology has not 
been. an instrument of coherence but rather of dis- 
ruption. Is it not possible that technological human- 
ism could change that? Could the machine not be 
made a cement between the manager and the worker, 
the administrator and the employee.? If both sides 
shared a common appreciation of machines and their 
function, ‘they would become part of a common 
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heritage. Technological humanism might achieve 
this end. If these ideas are pursued along the path 
of technology as well as along the older paths of 
literature, a greater number of students will aequire 
a liberal education, and those who take this particular 
path are likely to have a great influence on mass 
communication and propaganda, which will set the 
cultural standards of the bulk of the people. 


EARLY HISTORY OF THE SURVEY 
OF. INDIA 


Historical Records of the Survey of India 
Volume III, 1815 to 1830. Collected and compiled by 
Colonel R. H. Philimore. Pp. xxii+534, and 19 
coloured maps. (Dehra Dun, U.P.: Geodetic Branch 
of the Survey of India, 1954.) Rs. 20 or 31s. 


HIS is the third of Colonel R. H. Phillimore's 
projected five volumes of “Historical Records of 
the Survey of Indis", covering the period before 
1861 when annual reports were first pubhshed. The 
present volume takes the story from 1815 to 1830, 
when Everest took over both as supermtendent of 
the Great Trigonometrical Survey and as surveyor- 
general of India. The period is one of great technical 
interest, and during it the foundations were laid or 
consolidated of many of the activities on which the 
future reputation of the Survey of India was to reat. 
The arrangement is the same as in previous volumes. 
An introductory chapter gives a brief outline of the 
chief events of the period, and this is followed by 
detailed accounts of topographical and revenue 
surveys in the various provinces, Chapters are also 
devoted to astronomical control, the Great Trigono- 
metrical Survey, professional details, and instrumenis, 
maps, administration, pay and allowances and per- 
sonnel. Biographical notes on the principal characters 
take up more than a hundred pages, and there is a. 
very comprehensive index. The narrative consists 
largely of extracts from the correspondence of the 
main characters in the story. Though this does not 
make for easy reading, it gives the reader an insight 
into the characters of the writers.and the conditions 
in which they lived, which would otherwise be hard 
to convey. The advantages of the method thus more 
than compensate for any extra trouble in reading. 
Probably the most important and far-reaching 
decision of the period was the recognition of the 
Great Trigonometrical Survey as the only sure 
foundation for all survey work and the priority given 
to it by Blacker when surveyor-general. By 1815 
Lambton had extended his triangulation from 
southern India to Hyderabad, but he was now an 
old and sick man. Fortunately for the future of 
surveying in India, the youthful Everest joined as his 
assistant about three years before his death in 1823, 
thus ensuring continuity of his ideas and methods. 
During the period, the plane-table gained ground 
rapidly as the main instrument for topographical 
surveying. It is not clear from this volume whether 
the method of three-point resection was then in use ; 
and it seems possible that some of the prejudice 
against the plane-teble was due to the’ earlier and 
unreliable method of orientation by compass, end 
resection from only two fixed points. Prior to 1828, 
Indians were only employed on revenue surveys, 
largely on security grounds. In that year, however, 
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the first Indians were trained in’ plane-table sur- 
veying. They thus became the forerunners of that 
large and distinguished company of Indian surveyors 
whose skilled use of: thé plane-table was to make 
possible the cheap and rapid surveys which during 
the next hundréd years covered a large part of 
central and southern Asia. 

Geographically perhaps, one of the most inter- 
esting discoveries of the period was the heights of 
many of the main Himalayan peaks in the Garhwal- 
Kumaon region. These were so unexpectedly great 
that they were at first received with incredulity by 
the scientists of Europe. Other important geo- 
graphical discoveries followed the opening of the 
Assam valley in 1824. This enabled the surrounding 
hills to be explored and opened the way for the first 
investigations into the identity of the “Brahmaputra 
and Dihang Rivers with the lower reaches of the 
Tsangpo. 

On the mapping side there was the initiation of 
the “Atlas of India" in 1822. This was designed to 
cover the whole country with maps on the scale of & 
quarter of an inch to the mile on a standard layout. 
After some uncertainty as to who should do the work, 
the Court of Directors laid down that the compilation 
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and engraving should be done in Britain from. 


material sent from India. Perhaps this decision was 
inevitable at the time; but few nowadays would 
deny that maps from original surveys are best com- 
piled by those with first-hand knowledge of the areas 
concerned. The establishment of lithographic printing 
in India at about the same time was another great 
' step forward in the popularization of maps. Hitherto 
they had been copied by hand from the “original 
compilations, so that few maps were available for 
distribution ; but shortly after the introduction of 
lithographic printing, the publication of maps for 
sale in quantity was started. 

The production of this volume maintains the high 
standard of previous ones, and the beautifully repro- 
duced maps and sketches leave the reader with a 
great respect for the artistic abilities of the early 
surveyors. Thanks are due to the Government of 
India for the support which has enabled Colonel 
Phillimore, in spite of all the changes during recent 
years, to carry on his great work begun on his retire- 
ment from the Survey of India more than twenty 
years ago. ~The preparation of the remaining two 
volumes is already well advanced, and it is to be 
hoped that they wil be published in the not:too 
distant future. G. F. HEANEY 


‘LIVING MAMMALS - 


Living Mammals of the World 
By Ivan T. Sanderson. Pp. 303 (330 illustrations). 
(London: Hamish Hamilton, Ltd.,.1955.) 63s. 


Be publishers claim that this book "ds an 
authoritative reference work" which will “in the 
words of & leading zoologist, ‘fill a very important 
place in the literature of the subject and become a 
classic for many years to come'". This suggests a 
high standard of accuracy. The illustrations are said 
to be “extraordinary” and “many of them were 
taken in the wild". The author himself states that 
his main object is to describe the mammals adequately 
enough for the layman to be able to identify them 
on sight. 
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A well-produced and lavishly illustrated volume 
such as this will appeal to many who will be unaware 


' that it falls very far short indeed of both the pub- 


lisher’s claim and the author’s intention. The 
general plan-is based on Simpson’s 1945 classification 
from orders downwards. Most of the subject headings 
xrefer only to the subfamily or genus, after the popular 
name for the group, and very few species are identified 
by ther scientific names. No doubt this reduces 
technicalities ; but the result is a general vagueness, 
since the reader is often quite uncertain which species 
of a genus is being discussed. Some large groups of 
small mantmals are dismissed in a few lines on the’ 
plea that it is quite possible to describe them i ina 
limited space. 

The standards of accuracy are frequently low. 
Whether in the form of wild exaggeration, contra- 
dictions, taxonomic confusion, unreliable distribu- 
tional data, surprising colour descriptions, or just 


‘unfounded statements of all kinds, mistakes abound 


to such an extent that it ıs quite impossible to 
recommend this book. Space permits of only a few 
typical examples. 

The largest African. dormouse is said (p. 128) tò be 
two feet long. The largest specimen I have seen is 
12 in. long overall. The masked civet, Paguma (p. 
170), is said to be nearly four feet long with a tail of 
equal length. The largest I have measured is 4 ft. 
4 in. overall. The ears of the false vampires (Mega- 
dermatidae) (p. 59) are described as twenty times the 
size of the head. In th» largest I can find, Macroderma 
gigas, the head is 40 ram. long and 20 mm. wide, the 
ears are 50 mm. lonz and 65 mm. wide together. 
The elongated ankle bone of the tarsier (p. 69) is 
said to be longer than either the thigh or the calf 
Actually it is shorter than either femur or. 
tibia. We are told thas the squirrel monkey (Saimiri) 
(p. 74) on reaching full maturity may be four times 
the size of the average adult —& remarkable statement. 

Some whales are sai (p. 210), while travelling at 
more’ than twenty krots ahead of & ship, to dart 
ahead and “‘vanish in s second”. We are told (p. 204) 
that more than one cf the author's captive grisons 
“literally burst through overeating". We also learn 
that two small, short-legged mammals, the -brush- 
-tailed porcupine (p. 147) and the armadillo (p. 110), 
are ‘among the fastest animals on all fours. We read 
(p. 49) that the hedgehog when alarmed leaps into 
the air with all four feet to drive its spines into an 
attacker. The habitually solitary leopard seal is 
described (p. 158) æ migrating ‘in enormous crowds”. 

There is often remarkable confusion in taxonomy. 
The specific epithets cf the tamandua (p. 105) and 
the pygmy anteater cp. 106) are used generically 
(thus T'etradactylus and Didactylus). In an attempt 
to explain the use of the generic name Panthera for 
the great cats, and at she same time to clear up the 
popular confusion of the terms leopard and panther, 
Sanderson. actually says (p. 162) “all the Great Cats 
that can roar are now officially panthers [author's 
italics] as the technical name implies". Under the 
heading Sokhors. (Mycspalax) (p. 122), which is a 
Specialized. Chinese rocent forming a separate sub- 
family, we find a recognizable description of an 
Indian mole-vole (identified beyond doubt by 
reference to the Quetta. ‘mole’) of the genus Ellobius, 
a microtine referred to by name on p. 124. There is 
complete confusion over African otters (pp. 208-209). 
The spot-necked otter (Lutra maculicollis) is described 


- under the name Paraoayx, a very different animal, 


after the statement that Lutra does not occur in 
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Africa. Under hartebeestes (p. 263), having started 
with Cooke’s [sic] hartebeeste, we are told at the end 
of the section “One species is known as the Kongoni". 
This is, of course, the common name of Coke’s 
hartebeeste! ut : 
Some remarkable errors of distribution occur. The 
grey seal (p. 158), “a shy lone animal”, is said to 
occur no farther south than south Scotland. Both 
statements will interest those who have studied 
colonies on the coasts of England and Wales. -On 
p. 162-we learn that the snow leopard is found in 
Amurland and Sakhalin Island, even down to sea- 
level m winter. The actualrange is the Central Asian 
mountain region, reports from elsewhere being almost 
certainly due to confusion with local leopards. We 


aré:told that the African zorille (p. 205) is found in. 


Notth Africa, Egypt, North Arabia, Palestine, Syria, 
Asia Minor and around Constantinople. -In fact, 
thers are no records for any of these areas, and the 


. Fecognized northern limiè is the Sudan. Among tlie: 


seals, the Hawaiian seal of the mid-Pacific is ignored 

. (pp:-155 and 158), the presence of a hitherto unknown 
seal im the Indian Ocean is reported (p. 158), but 
unfortunately without any data, and the distribution, 
as well as the taxonomy, bf the Otariidae is thoroughly 
confused. . . 

There are many other errors, but only a few can 
be cited here- The New Guinea three-toed spiny 
anteater (p. 16) is said to have a naked grey skin ; 
it is actually thickly coated with dense black fur 
almost hiding the spines. On p. 55 an attempt is 
made to explain the principle of echo-location in 
bats; “supersonic” is used for ultrasonic, and the 
confusion of pitch (vibration frequency) with duration 
of sound results in complete inaccuracy. The naked 
bulldog bat (Cheiromeles) (p. 62) is said to have a 
pouch in the skin of the neck “in which the female 
carries her young". Its occurrence in the male is 


said to provide for the possibility of twins. But this 


sac is actually a very small and shallow scent gland 
structure. (What Sanderson does not refer to: is a 
roomy pouch at the junction of the wing membrane 
with the body, formerly thought by some writers to be 
for the transport of young, but recently shown to be a 
sheath for the folded wing tip at rest. The account of 
the habits of lions (p. 161) has little relation to 
fact; lions are not terrified of children, they do 
normally kill more often than once a month, and 
when not hunting they are not in the habit of “lying 
down back-to-back with the'antelopes". The Bornean 
civet Diplogale (p. 171) is uniformly dark brown, 
not spotted. Paleontologists will learn with interest 
that the unfossilized bones of a carnivorous ungulate, 
the Chalcicothere [sic], are found in the soils of East 
Africa, and that this animal may be the dreaded 
Nandi bear. Finally, to get the record straight (a 
favourite phrase of Sanderson’s) ıt should be men- 
tioned that the 11 ft. 5 in. African elephant tusk 
(p. 298) does not weigh 293 Ib. It is one of a pair 
the combined weight of which is that figure. The 
heaviest known tusk is 2264 Ib. 

Many descriptions indicate that the author has his 
own colour standards, and in many of the coloured 
plates the subjects appear to be bathed in the after- 
glow of a lurid sunset. Plate-98 of a lion is quite 
unrepresentative of the animal, both m its colour 


and since it is so obviously & menagerie specimen. | 


Several of the illustrations (many of them old friends) 
are wrongly titled. On p. 170 the “small-toothed 
palm civet, Arctogalidia”, is actually a Burmese palm 
civet, Paradoxurus. Darling’s mole rat (p. 127) is a 
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Oryptomys, not a Spalax. Plate 97 labelled grey seal 
is & common seal. The illustration on p. 159 is of a 
male elephant seal, not a female (despite the pup). 
Plate 146 is a warthog, not a giant forest hog, and 
Plate 181 shows impala, not Grant’s gazelles. Less 
than 10 per cent of the pictures were taken in the 
wild; the rest are zoo animals, often posed in arti- 
ficial surroundings. s 

Misspellings of scientific names are frequent. 

I take no pleasure in directing attention to the 
many failings of this work, but since quite unfounded 
claims have been made for it I feel that the oppor- 
tunity should be taken “to get the record straight”. 

.One might almost apply to this book Sanderson's 

own description of Melville’s ‘Moby Dick’ (in con- 

nexion with sperm whales)—‘‘a work of magnificent 

imagination and almost total zoological inaccuracy".. 
‘ R. W. Hayman 
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TALKING ABOUT 
COMMUNICATION 


Studiés in Communication contributed to .the 
Communication Research Centre, University 
College, London ^ » 

By A. J. Ayer, J. B. S. Haldane, Colin Cherry, Sir 

Geoffrey Vickers, D. B. Fry, J. Z. Young, R. Witt- 

kower, T. B. L. Webster and Randolph Quirk. Pp. 

vii+182+9 plates. (London: Martin Seeker and 

Warburg, 1955.) 21s. net. mons 


“YF we are to take & hand in developing this process 

of communication,” says Sir Geoffrey Vickers, 
“we must be able to talk about it; and at present 
we are ill-equipped to do so. ., . For the under- 
lying issues are screened from us by what is itself a 
failure of communication. We have no language in 
which to discuss them with each other; and hence 
no concepts with which to present them: to ourselves.” 
The issues are screened from us, true. But they are 
screened not by the lack of language and concepts. 
They are screened by ‘Babel’. This volume, adds 
entertainingly and provocatively to the Babel. To 
be positively and contemporaneously’ correct, one 
should call it Meta-Babel. 

The reader is given a two-dimensional hors 
@euvres: a dozen varieties of meaning of the word 
‘communication’, and at least half a dozen different 
terminologies in which to discuss them—biological, 
cybernetic, administrative, neurological, esthetic, 
linguistic. The terminology to end all terminologies 
is provided by the inevitable Prof. A. J. Ayer when 
he remarks: “It will be seen that there is something 
here for almost everyone”. Prof. Ayer always says 
many sensible things, but one is never quite sure why 
he is saying one set of sensible things rather than 
another ; and this sums up one’s bewilderment about 
the book as a whole. One is also bewildered at the 

~éxtent to which analogy and metaphor are being 
exploited in this new subject, if it is a subject, of 
communication. Thus Prof. J. B. S. Haldane writes 
that “Fruits signal to insects by colour" and also 
“Fruits advertise themselves to be eaten by mammals 
and birds”. But perhaps these are not intended as 
metaphors, for he says: “A very large part of biology 
can be looked at from the point of view of com- 
munication theory”. 

Can communication theory provide a unifying 

language for the problems of communication ? 


z E 
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According to “Dr. Colin Cherry (who should know), consideration. The theory of X-ray fibre diagrams 
the ‘measure of information" of Shannon and Wiener (A, R, Stokes) is always & subject of some difficulty 
“has nothing whatever to do with meaning, nor with for the non-specialist, but the discussion given in this 
value, nor with usefulness of messages’. There book is one that can be followed in general without 
seems to be a contradiction here. Prof. J. Z. Young great difficulty by those not carrying out research in 
pinpoints the contradiction by saying that “what we, this field. The last contribution in the volume is on 
still need is a greater unification of our approaches", ‘recent studies on the reversible denaturation of 
but “The essence of the scientific approach is the proteins, by M. Joly It is natural that Dr. Joly 
realization that for each -purpose we should use a should spend more then two pages discussing possible 
different analogy". Prof. Ayer might have reminded definitions of protein denaturation and then fail to 
us of the old problem of “the one and the many”. - adopt any simple definition. His ultimate conclusion, 

Those of us who enjoyed the hospitality of Univer- that in spite of a certain similarity between all the 
sity College, London, and the stimulus of the oral observed phenomena there exist several types of 
delivery of these papers, will be glad to have this denaturation and reversal depending on the protein 
volume as a record. But a reviewer has a duty to considered and the denaturing agent used, is not 
appraise fulfilment of purpose. This is the first pub- unexpected: -But it is most desirable that this rather 
lication of the Communications Research Centre— ill-defined state shoud be discussed and, together ` 
“a first fruit of its activities" says the jacket. These * with the means whereby it can be brought about, 
individual essays doubtless contribute to the clari- considered in the light of present knowledge of 
fication of the problems of the Centre, and, in their protein structure ; this Dr. Joly has attempted to do 
several ways, they make excellent reading; but as with some success. I5 is most unfortunate that the 
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a first publication of a research centre this volume 
puts remarkably little new research on record. This 
criticism is offered in no captious spirit. All who are 
alive to the vital importance of communication must 
have welcomed the establishment of the Centre. One 
cannot help asking whether this volume is the kind 
of publication which testifies to the serious rescarch- 
intent of the Centre, or really furthers its object. 
G. Parrick MEREDITH 


PROGRESS IN BIOPHYSICS AND 
BIOPHYSICAL CHEMISTRY 
Progress in Biophysics and Biophysical- Chemistry 
Edited by Prof. J. A. V. Butler and Prof. J. T. 
Randall Vol. 5. (Progress Series.) Pp. viii-+-231+ 


9 plates. (London and New York: Pergamon Press, 
Ltd., 1965.) 55s. net. 


‘HIS volume opens with a review of the reaction 

patterns of a coliform organism, by A. C. R. 
Dean and C. N. Hinshelwood. The application: of 
kinetic principles to cellular growth, and the action 
of enzymes concerned therein, are lucidly surveyed 
and related to many different processes, of which 
adaptation and mutation may be mentioned. In 


their consideration of the physical chemistry of - 


hemolysis and bacteriolysis by surface-active agents 
and antibiotics, J. H. Schulman, B. A. Pethica, A. V. 
Few and M. R. J. Salton are also concerned with the 
application of physical chemistry to living organisms, 
particularly microbes. The fact that the enzyme 


lysozyme brings about a specific depolymerization of 


the cell walls of certain organisms has resulted in the 
preparation of protoplasts which, although deprived 
of cell walls, are capable of metabolizing glucose at 
the same rate as intact cells. It is clear that the 
investigation of the unclothed protoplast is likely to 
be of special value in'research on the mechanism of 
action of substances which influence cellular meta- 
bolism. 

For obvious reasons, the direct action of ionizing 
radiation on enzymes and antigens, as discussed by 
E. C. Pollard, W. R. Guild, F. Hutchinson and R. B. 


252 references to the original literature cited by him . 
have been omitted from the main index of this 
volume owing to an oversight on the part of ‘the 
publishers. It might have been better to have re-set 
the index and to have delayed the appearance of the 
book rather than to publish it with an incomplete 
index. 

- This volume adds one more to the many books in 
related fields which naw appear annually and include 
in their title either the word ‘advances’ or ‘progress’. 
None of the subjecte surveyed in this volume 1s 
ineligible for considerazion in one of the other annual 
review volumes; but for those whose special interest 
is in the application of physical methods to biological- 
problems, there is undoubtedly an advantage in 
having this collection of articles within the covers of 
one book. F. G. Youxa 


THE INSTITUTE OF BREWING - 


A History of the Institute of Brewing 
By W. H. Bird. Pp. ix-+139+-16 plates. (London : 
Institute of Brewing, 1955.) n.p. 


HE author, who was secretary of the Institute 
of Brewing until 1951, has produced an inter- 
esting and informative book. In 1880, Dr. E. R. 
Moritz, consulting chemist in brewing, was in the 
habit of holding informal colloquia ; these orystallized 
into the “Laboratory. 2lub”, which published trans- 
actions and by 1890 had 250 members. Similar bodies 
were formed elsewhere, and in 1895 all were federated 
and later (1903) merged into one—the Institute of 
Brewing. During 1895—1903 the Journal represented 
its mam activity; bus further projects were under 
consideration. The Midland Counties Institute 
favoured setting up a school of brewing. Agreement 
was not forthcoming; but the Midland brewers. 
attained their object mdependently, and the British 
School of Malting and Brewing at the University of 
Birmingham ‘resulted (1900). : 
The essential objects of the Institute of Brewing 
were defined as the promotion of such sciences and 
arts as aro of practicel application to brewing and 


Setlow, is a matter for particular current interest, . allied industries, and the dissemination of knowledge 
while for quite another reason the structure and useful in such connexicn. The whole of the technical 
function of the chloroplast (J. B. Thomas) can be of personnel of these industries were eligible for member- 
practical interest in a world looking for new sources ship. Six sections (now also one in Australia) held 
of energy, of which sunlight is an obvious one for monthly meetings. In due course committees were set 


z 


`. research (1918). 


- 


448 i ] 


up to advise on examinations, analysis and, later, 
Since 1922 the Institute has con- 
ducted examinations annually on subjects ranging 
from fundamental physics and chemistry to brewing 
technologies, engineering, etc. 


The research scheme has passed through three . 


phases. At first, problems were investigated in‘ 
various places by workers maintained there by the 
Institute : barley at Rothamsted, hops at Wye (new 
varieties), growing, etc., at East Malling, and the 
antiseptic constituents at the Manchester College of 


-` - Technology, nitrogen metabolism of yeast at the 


a 


Imperial College of Science and Technology, London, 
‘and Cadby Hall (J. Lyons and Co., Ltd.), and pH 
in relation to brewing at W. Younger’s and Tetley’s 
breweries. At this time a research organizer co- 
.grdinated the work. In 1934 all laboratory work 


éxcept that on hops was concentrated in the Birming- * 


ham Brewing School, all the studies being supervised 
by committees already in being. Finally, after many 
setbacks, a director was appointed, and all the work 


. was transferred to the present Brewing Industry. 


esearch Foundation at Nutfield (1951). This is still 
the Institute’s research scheme, financed on a vastly 
-greater scale. 

During the Second World War, contributions to 
the national effort included experimental work on 


the use of oats, flaked barley, lupulin, surplus yeast, | 


concentration of beer, pest infestation of barley and 

vitamins of the B group in beer. A final contribution 

'to brewing science and education has been the 

Institute’s membership and support of the European 
Brewery Convention (1947). z 

The book has eight appendixes recording the names 

. of officers of the Institute and forty-nine photographs 


. of some of these and of scientists who have con- 


The index is very compre- 
R. H. Horxiss 


tributed to its success. 
hensive. 


27 


, RESEARCH, ON TUBERCULOSIS 
f AND LEPROSY 


‘Experimental Tuberculosis 
Bacillus and Host. With an Addendum on Leprosy. 
Edited, by G. E. W. Wolstenholme and Margaret P. 
Cameron. (A Ciba Foundation Symposium.) Pp. 
' xii-396+24 plates. (London: J. and A. Churchill, 


, Lid, 1955.) 42s. net. 
» i RESENT-DAY research in tuberculosis and 


X leprosy continues to attract investigators of 
widely different disciplines, each interested basically 
in & limited aspect of the subject regarded from his 
own scientific point of view. There is thus a danger 
of the study of these important diseases becoming 
“fragmented into entirely separate domams of chem- 
istry, pharmacology, pathology, bacteriology and 
-immunology. One of the most valuable contributions 
of the Ciba, Foundation is its rare facility for organ- 
izing symposia in which all these separate approaches 
to what is fundamentally one coherent study can be 
‘blended. Reports which would normally be heard 
only by workers of the same scientific background 
are here presented in an informal atmospheré for 
consideration by those equally expert in other. 
branches of the selected subject. Thus, in the pub- 
lished symposia, the most striking feature is not the 
undoubted excellence of the main contributions, but 
the unusually stimulating discussion on each paper, 


‘ 
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which is reported verbatim. In s&/ symposium of this 
type there is far less preoccupation with specialized 
knowledge than is usual at any sectional meeting ; the 
exchange of ideas, and the cross-fertilization of one 
speciality by another gain considerably m the process. 

The present symposium begins with a series of 
papers on the chemical struciwe of Mycobacteria 
and the biological activity of various fractions of the 
bacterial protoplasm. The emphasis here may seem 
perhaps a little overwhelmingly academic to the 
medical research worker. However, a very large 
volume of work ıs skilfully compressed into short 
readable accounts, and the implications and objects 
of the researches are well brought out both in the 
discussions and in the well-balanced progress of the 
programme. In the next section attention is 
gradually focused on the host animal—how the 
tissues respond to the infecting organism, and which 
bacterial fractions are important in eliciting such 
response. Here both hypersensitivity and immune 
reactions are considered. Equally important is a 
complementary study of how tho bacilli themselves 
may be affected by biochemical reactions of the host 
animal. Some of the factors concerned in resistance 
to infection are illustrated by in vitro studies with 
infected tissue cultures,-and by observations of the 
immunity of animals previously exposed to non- 
lethal infections; indirect evidence obtained by 
interference with the normal host—parasite relation- 
ship by cortisone or by chemotherapy is also 
presented. In the addendum on experimental 
leprosy, the common denominators in the two 
diseases and in the tissue responses of the infected 
host to either organism are underlined. 

Tn a symposium of this size, it is perhaps invidious 
to select individual contributors for special mention. 
It suffices to say that, whatever the special interest 
of the reader, here he will find his acknowledged 
leaders ; however well he considers he ‘knows the 
literature’, he will still learn much from reading each 
contributor undergoing the only satisfactory test— 
trial by his peers. Dznxx Hopson 


METEOROLOGY OF THE ~ 
FALKLAND ISLANDS AND 
DEPENDENCIES 


The Meteorology of -The Falkland Islands and 
Dependencies 

By J. Pepper. Pp. vi--249. (London: Crown 

Agents for Oversea Governments and Administra- 

tions, 1954.) 42a: 


sf ese large, beautifully produced book contains a 
discussion and tabulated summaries of the 
surface meteorological observations made betwen 
1944 and 1950’at Port Stanley, Falkland Islands, 
and at nine stations in the Dependencies constituted 
by the’Graham Land Peninsula on the Antarctic 
Continent and the islands in the Antarctic Ocean to 
the north of Graham Land. The station farthest 
south, Marguerite Bay on Graham Land, is some 
nine hundred miles from Port Stanley. All are at or 
near sea-level. Besides meteorological data, the book 
includes a 'deseription of the sea-ice vanations 
observed in 1950. : 

The Dependencies stations, except for the one at 
South Georgia operated by an Argentine whaling 
company until 1949, were originally set up by the 
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Royal Navy in 1943-44, and since 1950 they have 
formed part of the Falkland Islands Dependencies 
Survey Meteorological Service, which has its head- 
quarters at Port Stanley and performs all the usual 
functions of a meteorological service, including 
weather forecasting. The book, which was prepared 
m the Climatological Division of the Meteorological 
Office, is in three parts: a general discussion, written 
by Dr. J. Pepper; a gazetteer of stations; and 
climatic tables. 

The publications of the meteorological work on 
Antarctic expeditions include some of the classics of 
meteorology but, on:the whole, they are restricted in 
time and space. This is the first publication to survey 
the weather of a large ares of the Antarctic for so 
long a period. The weather of the area is controlled 
by the continual passage of depressions and the 
intervening ridges of high pressure ; and so it is very 
changeable, with relatively small seasonal variations 
but large changes associated with the passage of 
fronts.” Mean pressure is low—about 900 mb. at the 
Dependencies and 1,000 mb. at the Falklands. Mean 
monthly temperature varies between about 35° F. in 
summer and 15° F. in winter over the Dependencies, 
and 48° F. in summer and 35° F. in winter at the 
Falklands. Rises and falls of temperature of up, to 
40 deg. F. occur in the Dependencies with the passage 
of warm and cold fronts respectively. An interesting 
comparison with northern-hemisphere stations at the 
similar latitudes and situations (for example, God- 
thaab in Greenland) shows the Antarctic ones to have 
warmer winters and cooler summers, demonstrating 
the more intense circulation of the Antarctic. Inter- 
esting details bre the very high frequency of visibility 
exceeding 40 km. and the ‘burning’ of sunshine cards 
at solar elevations less than 2°—exemplifying the 
purity of the air—the observation of iridescent clouds 
by, moonlight, and the exactness with which the rise 
“of temperature in air descending from the 5,000-ft. 
plateau to Marguerite Bay corresponds to the 
adiabatic value. 

The tables mcelude monthly summaries of all the 
meteorological elements, and frequency tables for 
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many of them for all the stations. Special praise: 


must be given to the gazetteer, with its photographs 
and detailed topographical descriptions. It is 
regrettable that no index is provided. 


OPTIMAL SPAN OF WORKING 
LIFE 


- Ageing in Industry 

An Inquiry based on Figures derived from Census 
Reports mto the Problems of .Ageing under the 
Conditions of Modern Industry. By F. Le Gros 
Clark and Agnes C. Dunne. Pp. xi+149. (London: 
The Nuffield Foundation, 1955.) 6s. 


HE only people who seem to have solved the 

problem of their senescent members seem. to 
have been the mythical Hyperboreans whose aged, 
when they wished to retire from life, performed a 
“joyful suicide” by decking themselves with garlands 
end precipitating themselves from & rock into the 
sea,‘ Non-mythical peoples have found various other 
solutions. The Tibarini used to hang their old on 
gibbets, the Hircanians and Bactrians cast them, 
while still living, to the dogs, and the Scythians 
buried them alive. ; , R 
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ia Great Britain svch drastic measures have never 


been contemplated, although the plight of the aged. 


has often given cause for much distress. During the 
past two or three decades we have become increasingly 
conscious of the wider repercussions of our ageing, 
population and the resulting social and economic 
disadvantages. The highly complex situation was 
fully examined by the Royal Commission on Popula- 
tion (1949). The Gommission’s report was particularly 
concerned with the growing ‘burden of dependency’, 
that is, the decline in the proportion of producers 
per consumer, and it emphasized the desirability 
of prolongmg the pzoductive capacity: of workers 
beyond the age of sixty-five. At that time, however,.. 


it was not possible to give anything like a precise -, 


answer to the question: “At what ages are men 
compelled, by reason of their age alone, to leave the 


occupations m which they have spent their working ' 
This is the important question to which .. 
Mr. F. Le Gros Clark and Miss Agnes Dunne address : 
themselves in this book. Their inquiry is based on 


lives ?" 


figures derived from the Census Reports for 1921, 


1931 and 1951 and relates to four million. men in - 
thirty-two occupstions, representing about a quarter . 


of the occupied male population of Britain in 1961. 
The principal method of analysis employed by them 
is that of the ‘moving cohort’ 
decennial age-group from each of the thirty-two 
occupations at 1921 and followed it through aaa 
1951. 

They define the ‘survival-rate’ of working ‘men as 
the proportion of mer who reach their mid- sixties-in 
& given job and sre physically capable of remaining 
in ib until their late sixties or beyond. The survival- | 
rates for the different occupations range from 75-85" 
per cent among watck- and clock-mekers to 5-15 per-. 
cent among workers at the coal face. Agricultural, 
workers and men in certain building trades have 


relatively high survival-rates as -compared, for. 


example, with tobacco workers, compositors, foundry- 
men, bus conductors and constructional engineers. 
By appropriately weighting the thirty-two occupa- 


tions and making. allewance for the proportion who. . 


would have to cease work because of impaired health, 


the investigators estimate that alternative jobs would. 


have to be found: for 20-30 per cent of those aged 
55-64 in 1951. 
amounts to forty thousand alternative jobs to be 
found every year over the relevant ten years. 

A second analysis shows the ratio of those aged 65 
and over to those aged 35-64 in each of the thirby- 


two occupations. This reveals considerable variation. . 


between the occupaticns in respect of their employ- - 
ment of older men, & variation which, suggests an 
incapacity on the. part of many workers to remain , 


in certain occupations under present conditions. In ' 


a third analysis the investigators show the changes 
in age structure of the occupations which took place 
between 1931 and 1951 in relation to the contraction 
or expansion of the occupation. 

This is a most valuable study which will provide 
industry, the trade unions and many government 
departments with much-needed food for thought and 
perhaps a first guitle to action. The authors’ efforts 
will not have been in vain if their report leads at 


` least to serious research into possible alternative jobs 


for older people end nto methods of reducing the . 
stresses which make them leave their work at an áge 
earlier than they migkt otherwise do. The Nuffield 
Foundation has rendered another public service in 
sponsoring this report _ JOHN COHEN 


; they have taken a” 


For the coumítry as a whole, this . 


* 
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The Pathogenesis of Poliomyelitis b 
By Prof. Harold K. Faber. (American Lecture 
Serios—No. 257. A Monograph in American Lectures 
on Pediatrics.) Pp. xvi+157. (Springfield, Ill: 
Charles C. Thomas; Oxford: Blackwell Scientific 
Publications, 1955.) 36s. 

XACTLY where the virus of poliomyelitis first 

invades the body has long been the subject of 
speculation, as also has the problem of its subsequent 
dissemination. These topics have for many years 
afforded a ‘fruitful field for collaboration between 
anatomists ‘and pathologists. The concept of the 
axonal transmission of poliomyelitis, first clearly 
formulated by Fairbrother and Hurst in 1930, soon 
met with the approval of Prof. H. K. Faber, who 
has staunchly advocated it ever since. The present 
work is & re-statement of his views, in the face of 
evidence which in recent years has appeared to cast 
doubt upon them. 

His mam thesis is that virus first enters the mucosa 
of the mouth and pharynx, and then spreads centri- 
petally along the axons of sensory nerves to reach 
their ganglia, in which 24-48 hr. after exposure it 
begins to multiply. Two to three days later, the virus 
then reverses its direction and passes centrifugally 
to be excreted into the oropharynx, whence axonal 
re-invasion with further centripetal spread of virus 
may occur, while in addition varying amounts of 
virus are swallowed. Virus particles i in the intestme, 
he suggests, may be absorbed in exactly the same 
way as undigested protein; and only thus do they 
reach the liver, or the intestinal and mesenteric 
lymphoid tissue, and the blood stream. Virus obtains 
access to the central nervous system either from the 
blood stream, or from the peripheral ganglia if they 
are severely mfected. 

Prof. Faber considers that the tissue culture 
experiments of Enders and his colleagues have no 
relevance to his argument. For though they showed 
that virus in tissue culture could grow outside the 
nervous system, and possibly in the complete absence 
of nervous tissue, Faber maintains that conditions 
in vitro and in vivo are fundamentally different. It 
is all the more surprising that he does not mention 
the experiments of German and 'Trask, which are 
especially pertinent in this connexion ; nor does he 
seriously consider the possibility of cellular transport 
of virus mediated through the lymphoid tissues. 

J. M. Yorrry 


A Manual of the Dragonflies of North America 

(Anisoptera) 

Includmg the Greater Antilles and the Provinces of 
the Mexican Border. By Prof. James G. Needham 
and Prof. Minter J. Westfall, Jr. Pp. xii+615. 
(Berkeley and Los Angeles: University of California 
Press ; London : Cambridge University Press, 1955.) 
94s. net. 

ORE than twenty-five years after the pub- 

lication of his earlier book on the dragonflies 
of North America, Prof. J. G. Needham, in col- 
laboration with Prof. M. J. Westfall, has now written 
the first part of a new and enlarged work, dealing 
with the sub-order Anisoptera. The need for it-is 
evident from the fact that, since his first work, the 
list of species in the North American Anisoptera has 
grown. from 245 to 382. 

Most of the book naturally deals with the taxonomy 
of the group, but there are chapters devoted to the 
structure and life-history of the Anisoptera, to the 
methods employed for collecting adults and nymphs 
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and for studying them in tho field and laboratory. 
In the systematic part, keys and tables are given for’ 
the identification of families, genera and species (both 
adults and nymphs, where known), and under each 
species are given not only a description but also the 
principal bibliographic references, distribution and 
the period of flight of the adults. 

The whole book is- lavishly illustrated with line 
and half-tone illustrations of venation, genitalia and 
nymphs, all of a high level of excellence. Most of the 
photographs were taken by Prof. Westfall and were 
produced by the methods outlined in a joint paper 
with A, L. Smith (J. Biol. Phot. Ass., 19, No. 2, 74; 
1951). The manual will certainly be of great value, 
not only to American students of Odonata but also 
to others interested in these flies, and the publication 
of the companion volume on the Zygoptera, which is 
in preparation, is eagerly awaited. 

D. E. Krwwiss 


Optical Instrumentation 

Edited by Prof. George S. Monk and W. H. McCorkle. 
(National Nuclear Energy Series : Manhattan Project 
Technical Section. Division 4—Plutonium Project, 
Record: Vol. 8.) Pp. xxv-+262. (London : McGraw- 
Hill Publishing Company, Ltd., 1954.) 30s. 


HIS book is not of sufficient quality to justify 
the claim that it may be used as a text-book. 
The editorial advisory board finds it necessary ta 
warn the reader to expect discrepancies and dupli- 
cation on the plea that promptness of publication 
seemed more important: this is scarcely a recom- 
mendation for a reference book. Even so, it is a little 
too much to find that a smoke tester mentioned on 
p. 49 as being developed for particles 0-04 cm. in 
diameter is actually intended for particles } p diameter 
according to paper 5.2 (not paper 5.3 as given by 
the reference). This paper makes the illuminating 
statement that cigar-smoke is the limit of precision 
of the method—the reader being left to draw his own 
conclusions. Techniques are mainly experimental 
and restricted both by time and to available lenses. 
It is thus not surprising to read on p. 15 "the best 
definition was not always obtained". 
Theory is but briefly considered. In section 1.2, 
on brightness of images, it is stated thab if the size 


.of the entrance pupil is sufficiently larger than the 


exit pupil to compensate for light losses in the 
system, the intensity of a point object will be 
increased. The influence of the diameter of the pupil 
of the eye is not discussed. The book is not without _ 
interest, however: the problems encountered are 
outlined ; the replacement of optical glass, darkened 
by high-energy radiation, by plastics is mentioned ; 
and some valuable work on evaporation in vacutim 
is recorded. G. W. HAMSTEAD 


The Ocean Floor 

By Hans Pettersson. (Silliman Memorial Lectures.) 
Pp. xv+181. (New Haven, Conn.: Yale University 
Press; London: Oxford University Press, 1954.) 
3.dollars; 24s. net. ` 


LTHOUGH,the sea-floor covers approximately 

two-thirds of the Earth's surface, our knowledge 
of its morphology, structure and composition is 
meagre. For many years after the Challenger Expedi- 
tion (1872-706) there was little progress, largely due- 
to the lack of improved apparatus for investigating 
the deep-ses floor. Although the Challenger took 
cores 2 ft. in length, there was litile improvement 
until Dr. B. Kullenberg, during the Second World 
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War, developed a piston core-sampler capable of 
‘taking cores 60 ft. in length. Prof. Hans Pettersson, 
realizing the significance of this and other recently 
developed geophysical “techniques, organized with 
great success the Swedish Deep-Sea Expedition 
(1947—48). ' F 

This book, based on Prof. Pettersson’s Silliman 
Lectures at Yale University, is a fascinating descrip- 
tion of the scientific results of the Expedition, 
together with a summary of the results of other 
recent expeditions. Few technical terms have been 
used, and the book is intended for the non-specialist. 
The author’s style is vigorous and clear, and his 
critical examination of theories is of great interest. 
There is an interesting chapter on deep-sea radium 
and the geochronology of the ocean floor. Since 
Pettersson’s pioneer work on radium determinations, 
published in 1930, a possibility has existed of 
developing a time-scale for deep-sea cores based on 
radioactive decay. ' Piggot and Urry were first in 
this field. It would now seem from the detailed 
radium, ionium and uranium measurements that tho 
problem is far more complicated than suggested by 
the investigations of Piggot and Urry. 

J. D. H. Wiseman 


Birds and Mammals of Shetland i 

By L. S. V. Venables and U. M. Venables. Pp. xii+ 
391 +8 plates. (Edmburgh and London : Oliver and 
Boyd, Ltd., 1955.) 30s. net. 


? | ‘HIS is an ambitious book, the authors setting . 


themselves the formidable task of describing the 
birds and mammals of that interesting northera group 
of islands known as the Shetlands ; not content with 
this wide field, they give appendixes on the intro- 
duction of the common frog and common toad to- 
Shetland, and they wind up with a list of plant 
flowering dates. 

The volume begins with a shoft account of Shet- 
land naturalists and visiting naturalists, goes on to 
consider Shetland habitats and then proceeds to status 
changes in Shetland birds. It is obvious that the 


authors take~a keen interest in the waxing and : 


waning of species and have found these islands an 
excellent place for population studies. After this, 
they work through the list of Shetland mammals and 
follow with the birds, dealing with them species by 
species in à very thorough manner. ` 

` They are to be congratulated on- a painstaking 
effort and on a book that will be of much assistance 
to visitors to the islands, FRANOES. Prrr 


Introduction to Virology 

By Dr. Gilbert Dalldorf. Pp. ix+102. (Springfield, 
Ill.: Charles C. Thomas; Oxford: Blackwell 
Scientific Publications, 1955.) _25s. 


R. GILBERT DALLDORE'S little book sets 
out to tell the practitioner and hospital pathol- 
ogist the simpler facts about viruses and virus 
diseases of man. His hope is to convince them that 
- virus infections ean be studied, from the routine and 
even the research point of view, with the aid of 
comparatively simple equipment. He is véry right 
to try to dispel the notion that it is an esoteric 
subject, only comprehensible to & select few. The 
commoner virus diséases are discussed from the 
clinical and laboratory aspects. Measles and chicken 
pox appear, oddly enough, under skin diseases and 
not under 'Poxes and Rashes”. “The Simple Common 
Techniques” are described, but scarcely in sufficient 
detail to allow of their being performed without, 
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reference to larger works, and unfortunately there 
are very few references. The word “subspecies” is 
used erroneously on p. 11; and on p. 59 and again 
on p. 87 the author makes the astonishing statement 
that latent infection with herpes simplex virus occurs 
frequently in normal rabbits. 


Michelangelo 

A Study m the-Nature of Art. 
Pp. 1544-24 plates. (London: 
tions, Ltd., 1955.) Zs. net. 


HIS book is of somewhat unusual character, and 

perhaps valuable on that account. It is a brave 
effort to get beneath the surface of a tempestuous 
and majestic personality, that of Michelangelo (1475— 
1564). Unluckily, the’ author's style is often so 
obscure as to baffle the reader considerably, even if 
he is able and willing—as many readers will be—to 
see their, subject in terms of Freud’s psychology. 
The advantage, however, of this analytical study is, 
of course, that the basic nature of art—as a sensitive 
function of environment—is revealed stripped of 
adventitious materiel and is thus of ssthetic 
significance. T 

After some introductory, matter, theré is a dis- 
cussion of the master’s visual works, followed by an 
able analysis of his poems. There are copious notes, 
and a couple of appendixes, one concerned with 
iconography and the, other with the Medici chapel. 
In addition, there are several illustrations. 

All this leads to an appraisal of the unique con- 
tribution of Michelangelo to humanist art. Painting, 
sculpture, architecture, all bore’ witness to this tire- 
less mind, melancholis and ‘prickly’, wearing itself 
out in superhuman feats of bodily endurance. His’ 
mannerisms were rugzed, and as Lomazzo declared 
in 1590, Michelangelo reached the knowledge of 
harmonie proportions by way of music. Even his 


By Adrian Stokes. 
Tavistock Publica- 


`~ own body (on this showing) was built harmonically. 


CF. I. G. RAWLINS 


B.B.C. Handbook, 1556 
Pp. 287. (London: 
poration, 1955.) 5s. 


HIS handbook, bssides giving a general picture 
of broadcasting in Britain during the year ended 
March 31, 1955, anc lists of representative pro- 
grammes broadcast during that period, constitutes a 
very convenient reference work on the B.B.C. as 
well as a guide to its working. An account of the 
constitution is'followed by notes on controversial and 
political broadcasting, and compared with last year’s 
handbook there are feller accounts of the External 
Services and of the re-broadcasting of the B.B.C. 
programmes throughoct the world. More information 
is also included abort the advisory councils and . 
committees. Of partivular’ interest to the. scientist’ 
are the section describing the work and responsibilities 
of the Engineering Departments and that discussing 
some problems of reception, particularly very high 
frequency. s T 
"Details are given of the membership of the various 
councils and. committees and of the senior staff, the 
balance sheet and accounis for the year, some 
analyses of income ard expenditure, and tables of 
the totals and distribution of broadcasting licences, 
ete. The handbook includes the text of the royal 
charter, licence and agreement; and æ good biblio- 
graphy and index add to its value as an accessible 
and comprehensive source of information on the 
B.B.C. and its activities. 


British Broadcasting Cor- 
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` CYTOLOGICAL IDENTIFICATION OF RADIATION-CHIM/ERAS 


By Dr. C. E. FORD, J. L. HAMERTON, D. W. H. BARNES and Dr. J. F. LOUTIT 


Medical “Research Council Radiobiological Research Unit, Atomic Energy Research Establishment, 


Harwell, Berks 


HE term chimera, long used in botany, has 
recently been adopted by zoologists to denote an 
animal the constituent cells of which are of more 
than one genotypic or antigenic lineage. “The state 
may occur naturally, as the freemartin in cattle. -An 
example has even. beón reported in man’. It may be 
induced by the injection of foreign cells into the 
developing foetus*. In all these instances it is believed 
that cells from one individual are grafted into another 
during foetal life when the immunological mechanisms 
are immature. 
and the foreign stock appear to be able to develop 
side by side. After the birth of the animal the effect 
of administering homologous cells or tissues changes 
and the homograft reaction occurs; following a 
preliminary ‘take’, the host develops an immune 
response and as & result sheds the graft. 
It has been shown by Jacobson e£ al, and soon 
after by Lorenz et al“, that adult mice irradiated 


^ with an expectedly lethal dose of X-rays could 


recover if grafted or injected with haemopoietic tissue 
from a normal mouse. Consequently it was not 


, surprising that they postulated recovery to be due to 


‘a ‘humoral’ or chemical factor in the material given, 


“rather than to replacement of the damaged tissues 


of the host by foreign cells. Furthermore, Lorenz 
and his group showed that even heterospecific 
material from guinea pigs and rats could in some 
circumstances produce a similar result®:*, No 
example of the compatibility of a heterograft had 
been recorded, so the humoral-theory seemed almost 
established. It received additional support from the 
investigations of Cole and his collaborators?, who 
showed that homogenates in which the splenic 
material had been subjected to severe trauma were 
as effective as suspensions. On differential centri- 
fugation of these homogenates the active fraction 
was the heaviest, consisting almost wholly of nuclei. 
The activity, of this fraction was destroyed by 
solutions of crystalline deoxyribonuclease and trypsin, 
which were believed to act specifically on naked 
nuclei and not to damage’ any intact cells which 
might have been left after homogenization’. Cole 
and Ellis? considered the active principle to be- 
macromolecular, particulate and probably deoxy- 
ribonucleoprotem. 

On the other hand, there are the observations from 
our laboratory. Inbred mice irradiated and treated 
with homologous cells survive for short periods only 
compared with similar mice given isologous cells!°, 
The material used for injection, normally very labile, 
is preserved. by glycerol at —79° C.U. as are some 
cells ; and prior admmistration of homologous cells 
to elicit an immune response destroys the therapeutic 
effect of a second, post-irradiation injection of 
identical material!?. When a single injection of 
homologous cells is made after irradiation, the 
donor’s antigens persist and apparently increase in 
the host, and antibodies previously induced- in the . 
donor appear in the host and increase in titre 
(Mitchison, N. A., unpublished work) Recent 


In these circumstances the natural . 


& 


experimental results obtained in the United States 
point in the same direction. A mixed population of 
erythrocytes with antigens derived either from host 
or from donor appears in the peripheral blood of 
‘irradiated rats given homologous bone-marrow!*. 
Also, irradiated mice treated with homologous 
cells will tolerate selected skin grafts which norm- 
-ally they reject. These experiments collectively 
give very strong support to the hypothesis that the 
damaged hemopoietic tissues of the host are replaced 
by the injected foreign cells or their descendants. 
"They fall short of proof, however, since they do not 
exclude the possibility that immunological properties 
may be transferred by a process akin to transduction 
in bacteria. 

This objection would be overcome if dividing cells 
with one or more distinctive chromosomes character- 
istic of the donor could be identified in the host. The 
possibilities of such an experimental approach had 
long been appreciated in principle. The problems 


- were technical and- complementary ; first, to find a 


suitable chromosome-marker, and second, to make 
preparations of a standard which would enable it to 
be recognized. There are forty chromosomes in a 
normal mouse. They. show little differentiation, 
varying continuously in length and all having 
effectively terminal  centromeres!5j!5, The sex 
chromosomes cannot be identified in somatic mitoses 
by present methods. It seemed, therefore, very 
unlikely that a satisfactory marker could be found in 
the mouse. However, in the course of a survey of 
the cytological properties of a series of semi-stenle 
stocks raised by Carter, Lyon and Phullips!", one 
stock (76) was found to be heterozygous for a very 
unequal reciprocal translocation between two of the 
smallest members of the normal chromosome-set. 
One of the two re-arranged chromosomes was thus 
much smaller than any of the normal complement 
and showed up.prominently in spermatogonial meta- 
phases. A-potential markér having been obtained, 
the next step was to develop a really satisfactory 
techniqué for making preparations of bone-marrow. 
This proved more successful than had been anticipated 
and wil be described elsewhere. It is sufficient to 
say here that it is an adaptation of the Feulgen- 
squash method, in which colchicine pretreatment 18 
used and the tissue is handled as a cell-suspension. 
The small marker chromosome was found to be even 
more distinctive im bone-marrow cells than in 
spermatogonia (Fig. 1). It usually appears as three 
dots arranged in a triangle, suggesting the, presence 
-of an under-stained (‘heterochromatic’) region close 
to the centromere. Similar under-stained regions are 
found in five other chromosomes of the normal set. 
The chromosomes of a cell m metaphase from the 
bone- ads of a normal CBA mouse are shown in 
Fig. ` - 

Malo CBA mice were used for the experiments. 
They were exposed to 950 r. of X-rays and then 
injected intravenously with a cell suspension pre- 
pared from the spleens of infant mice heterozygous 
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All the photographs are of cells in metaphase from bone- imc except Fig. 
T6/4- mouse. 
T6J + cell in CBA mouse 14 days after irradiation (950 


chromosomes. Magnification x 
No marke 'r-chromosome. Fig. 3: 
CBA mouse 5 days after irradiation (a2 
fragments. x 1120. Fig. 5: 
Fig. 6: 


960. except Fig. 4. Fig. 1 


for the 7'6 translocation. Eight animals in all have 
now been killed, at 5, 14, 19, 28 and 49 days after 
injection, and in every one the characteristic 7'6 
marker-chromosome has been found in dividing cells 
of the bone-marrow. A typical cell from an animal 
killed 14 days after injection is shown in Fig. 3. 
In such a cell it is possible to count the chromosomes 
accurately and to be quite certain whether the 
marker-chromosome is, or is not, present. Cells 
descended from those injected are in any event 
positively identified by the marker-chromosome, 
whether the chromosomes are countable or not. A 
disadvantage inherent in the squash-technique is that 
one can never be quite sure when a cell has been 
broken and some of the chromosemes lost. The firm 
identification of a host cell therefore requires the 
presence of a full and normal set of mouse-chromo- 
somes (that is, à count of 40 and no marker) No 
such normal cell has yet been found. However, 
structural changes of the kinds well known to be 
indueed by irradiation have been observed in & few 
cells. It is reasonable to attribute these changes to 
the high dose of radiation delivered to the host- 
animal and so to identify the cells containing them 
as host cells. An example is shown in Fig. 4. 
cell is broken and only thirty-six of the centromeres 
ean be accounted for. Neverthel s, eight dicentric 
chromosomes, fourteen acentric nents, and four 
pairs of minute (isodiametric) fragments were found. 
It may be noted ssing that if a cell such as this 
is able to complete division the « -cells would 
be so unbalanced genotypically that the possibility 
of their survival must be very remote. 

The marker was readily identified in the great 
majority of cells with well-spread chromosomes. 
Many of these cells contained forty chromosomes ; 


50 r.) and injection with 76/ + 
CBA mouse 28 days after irradiation (950 r.) and inject. 
CBA mouse 19 days after irradiation (950 r.) and injection with cells from rat bone mi 
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Arrows point to the marker- 
Marker-chromoe } 


Fig. 2: Normal CBA nd: 
on with 76/4 cells. Fig. 4 
tric chromosomes and acentric 
'0|4- cells. T6/+ cell in spleen, 
Cell with normal rat chromosomes 


cells. Host cell s 


none had more; sone had less. Most of the latter 
had clearly been breken during the making of the 
preparations. The relatively few cells lacking a 
marker had counts ef less than forty. In addition, 
dividing cells with chromosomes insufficiently spread 
for accurate counting were present in all preparations, 
The marker was identified in many of these also, 
although a careful search was often necessary. No 
essential differenee was noted between animals killed 
at different times. These results show that at least 
a large part of the host’s bone-marrow had been 
replaced by cells origmating from the donor, and that 
there is no evidence of recovery of the host’s own 
tissue even seven weeks after injeetion. 

Dividing cells containing the marker-chromosome 
have also been id ntiified in spleen (Fig. 5), lymph 
node and thymus. The information for these tissues 
is not yet as extensive as for bone-marrow. Never- 
theless, it suggests that the situation in these organs 
is essentially the same, that is, virtually complete 
replacement of the hest's tissue by donor-cells. It is 
significant that, in comparable experiments, Mitch- 
ison (unpublishe 'd work) found antigenic activ ity 
attributable to the donor to be present in spleen 

d lymph node for as long as seven weeks after 


bofle-brsarrow cells of the Wistar rat 
and days afterwards, two at each 
duo rat- chromosomes 


5 [ | 
iei (neo Fig. 6). The chromoeone comple menta 


of the rat and the mouse are strikingly different, and 
almost all cells at metaphase could be firmly identified 
one way or the other. Of 1,400 cells examined, none 
was identified as a mouse-cell and only fifteen were 
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classed as uncertain; all the remainder contain 
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host's bone-marrow by injected donor-cells is 
effectively complete. 

These results would seem to establish finally that 
cellular repopulation is the mechanism by which 
spleen and other tissues bring about their therapeutic 
effect. They do not, however, specifically exclude the 
possibility of simultaneous operation of a humoral 
factor. The role that such a factor might take is now 
problematical, since it could searcely still be main- 
tained that it was concerned with recovery of the 
host’s hemopoietic tissue, as originally postulated by 
Jacobson. Recovery by cellular repopulation is not 
incompatible with the reports that suspensions of 
free nuclei are actis but eonsideration of the way 
in which free nucléi might exercise a therapeutic 
‘effect is unnecessary Until it is conclusively demon- 

jthat' the action cannot be attributed to the 
presence of some intact cells in the preparations. 
Although the main question, we believe, is now 
firmly answered, it remains to be determined whether 
there is some measure of recovery by the host’s own 
cells at an even later stage than we have yet been 
able to examine. 

That a therapeutic effect could be obtained by 
injection of. heterologous material has been known 
< for several years®*. In fact, this was at one time 
considered by some workers to be almost decisive 
- evidence in favour of the ‘humoral’ hypothesis. Those 
.who preferred the alternative view must have been 
prepared to accept the unorthodox concept of the 
"co-operation, at least temporarily, of the cells of two 
distinct species in one individual. Although the very 
term chimera points.to the antiquity of the idea, it 
is believed that the experiment reported here provides 
the first decisive evidence in animals that normal 
cells of one species may, in special circumstances, not 
merely survive and multiply in another, but even 
replace the corresponding cells of the host and take 
over their fugetions. 

The possible applications of the chromosome 
marker technique are worth noting. In prineiple, it 
provides a biological ‘tracer’ method which should be 
applicable to all questions where the origin in develop- 
‘ment or regeneration of a particular group of cells is 




















omosomes. This result confirms and extends. 
donclusion to be drawn from the experiments with : 
the T6 marker, namely, that replacement of the 


at issue, provided the cells concerned undergo mitosis | 
naturally, or can be persuaded to do so. It may also 
find applications in connexion. with problems of 
carcinogenesis and transferred immunity. The method 
might be applied in two ways: by injection or 
implantation of cells already carrying a marker, or. 
by localized irradiation to «produce a detectable, 
viable chromosome rearrangement in situ. The latter 
method has already been employed in plants by. 
Brumfield in an attempt to determine the number of 
primary generative. cells in the root meristem of 
Vicia faba!. : 

We have been greatly helped by the advice and.. 
interest of many of our colleagues, especially Dr. 
R. H. Mole and Dr. E. V. Hulse. The heterozygous 
T6- mice were kindly provided by Dr. T. C. Carter, 
Dr. M. F. Lyon and Miss R. J. 5. Phillips. | 

Addendum. A report’? received after this manu- 
script was completed describes the detection of 
alkaline phosphatase activity characteristic of the 
rat in cells from irradiated mice injected with rat 
bone-marrow. Although the authors regard ‘re- 
population of the host’s bone-marrow by cells from 
the donor as the most likely explanation of their 
results, they point out that induction of the observed 
changes in the host’s own cells is not excluded. 
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THE ATLANTIS MARINE GEOLOGICAL EXPEDITION TO 
PERU AND CHILE 


By Dr. PARKER D. TRASK 


Department of Engineering, University of California 


"HE research vessel Atlantis, of Woods Hole 
“Oceanographic Institution, explored the deep 
trenches that lie off the coast of Peru and northern 
Chile during “November and December 1955. The 
expedition collected a hundred €ores of sediments 
along twelve profiles between Talara in lat. 5° S. to 
a point eighty miles south of Antofagasta, Chile, in 
lat. 25" S. Continuous soundings of the water depth 
were made with the new Woods Hole sensitive sonie 








C sounder. whenever the ship was under way. In 


addition to the profiles on which sediments were 
--eollected, six traverses solely for sonic sounding were 
made across the deepest part of the trenches. 





Numerous bathythermograph readings were made of 
the Humboldt Current, and.twelve runs were made 
with the geomagnetic electrokinetograph south of 
Iquique, Chile, in lat. 20° S. in an effort to determine 
the strength and character of the Humboldt Current. 
These are among the first runs of this character that 
have been made south of the magnetic equator, which 
passes near Lima, Peru. The results have not yet 
been calibrated to indicate the actual character of 
the current. 

One of the most interesting features of the Expedi- 
tion was the delineation, by means of the sonic 
sounder, of a trench 500 miles in length and one to 
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three miles wide, and 24,000—26,000 ft.—mostly more 
than 25,000 ft.—deep extendmg between Arica in 
lat. 19° S. and lat. 25? S. The sides of this trench 
in each of the seven places where ib was crossed are 
remarkably steep and range in height from 1,000 to 
4,000 ft. In one place 1n lat. 25? S., the wall of the 
trench, as indicated by the fathometer trace, rose 
1,500 ft. in & quarter of a mile. This trench was 
only forty miles from shore at this locality. The 
trench is balanced by mountains 20,000 ft. high 
scarcely 125 miles away. North of lat. 19° S. this 
trench is shallower and evidently is offset on echelon 
by a shallower trench to the west. 

The sea floor seaward from shore descended more 
or less progressively to the bottom of the trench. In 
many places remarkably flat benches were observed 
in water from a few Hundred to several thousand feet 
deep. These benches in places were terminated by_ 
more or less pronounced scarps, some of which were 
steep and as muth as 5,000 ft. ın height. Seaward 
from the deepest part of the trench the bottom rises 
more or less progressively upward to a depth of 
2,200-2,000 fathoms. The tracings of the sonic 
recorder give the impression that the deep trench 
represents a graben within other downfaulted blocks, 
such as is found in the Red Sea. 

A profile was run parallel to the coast between lat. 
12° S. and 26? S. in shallow water. One large sub- 
marine canyon with walls 3,000 ft. in height was 
found. It is located a short distance north of Arica, 
about lat. 18°, Elsewhere only occasional minor notches 
are observed in the profiles parallel to the coast. 

The primary objective of the Expedition was to 
‘study the sediments. The deepness of the troughs 
suggests that the area represents a geosyncline in 
the making. The land that is the source of the 
sediments for the area is arid and supplies relatively 
little sediment to the sea. It 1s hoped that the results 
will throw light on the origin of greywackes. Details 
of sedimentation cannot yet be given as the sediments 
were kept in the core tubes until return to the 
laboratory ; but many of the samples, particularly 
in water of shallow and intermediate depth, con- 
sisted of muddy sands strongly suggestive of grey- 
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wacke. Certamly the pattern of sedimentation does 
not accord with th» concept of increasing fineness 
from shore. In many places the sediments at some 
distance from shore are much coarser than those 
nearer the coast. Tke deep samples consisted of clays 
m all cores except one, which was sandy. The cause 
of the variation in texture is not apparent from the 
field-observations. Perhaps bottom configuration is 
a factor. = 

Three cores were placed in & refrigerator as soon 
as collected to prevent decomposition of possible 
hydrocarbons. It is hoped that studies of the organic 
content of, these frozen samples will throw. light on 
the origin of oil. Ñ 

The Expedition was conducted under the auspices 
of Woods Hole Oceanographic Institution of Woods 
Hole, Massachusetts. The Esso Research and 
Engineering Co. ani Socony-Vacuum Laboratories 
have also contributed to the support of the project. 
The Esso Research and Engineering Co. hopes to 


assist with the studies of the hydrocarbon content of | 


the sediments. Herry C. Stetson, research oceano- 
grapher of Woods Hole Oceanographic Institution 
and Alexander Agassiz Fellow in Oceanography, 
Museum of Comparative Zoology, Harvard University, 
was chief scientist in charge of the Expedition until 


his unfortunate death at sea on December 3. Parker , 


D. Trask, research associate of Woods Hole Oceano- 
graphic Institution end lecturer in: geologic engineer- 
mg of the Department of Engineering of the University 
of, California, was chief scientist for the remainder of 
the trip. Other members of the scientific staff included 


Bernhard Kummel, associate professor of strati- - 


graphy and paleontology, Harvard University, and .' 


the following steff members of Woods Hole Oceano-- 
graphic Institution : William D. Athearn, Robert 
Lufburrow, Herbert Small and John Zeigler. Victor 
Benavides, geologist of the International Petroleum 
Company of Peru, Lieut. Jose Carvajal of the 
Peruvian Navy, and Jose Stuardo of the Chilean 
Marine Laboratory at Valparaiso, also participated 
in the work. 

This study was supported mainly by the Office of 
Naval Research. ý 
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Riversdale, Grantchester, Cambridge 


HIS article is written after three extended visits 

to the United States. I spent seven ménths at 
Yale, a whole academic year at the University of 
Nebraska and about six months at the Bureau of 
Standards, Washington. In addition, I made shorter 
visits to about fifteen other universities and research 
institutions. In Britan I have had a total of about 
ten years experience in directing small research 
groups in the Admiralty and at Cambridge. 

So far as physics and chemistry are concerned, it 
seems to me that standards for a Ph.D. degree do 
not vary greatly as between different universities, 
nor are there very wide differences as between 
Britain and the United States. It is widely recognized 
by employers that these letters guarantee a con- 
siderable innate ability and capacity for hard work. 
It is, I think, fairly generally agreed that the 


American freshman is not nearly so well prepared 
for college as is his English cousm, but some of the 
difference has already heen made up at the ‘bachelor’ 
stage, because of the fact that the degree course lasts 
four years instead pf three; the remaining small 
difference, if any, is probably wiped out durmg the 
Ph.D. course, which can seldom be completed in less 
_than four years even by a very brilliant student. 
Many universities encourage even their very good 
undergraduates to do their‘graduate work elsewhere, 
m contrast with the inbreeding tendency at British 
universities. This means that several months may 
be spent in moving 2 home and getting used to new 
conditions ; but this ıs not the main reason why the 
course tends to be longer than in, Britain.. The 
American graduate student 1s usually forced to com- 
plete a relatively large number of lecture-courses and 
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examinations before he can even apply for permission 
to submit & thesis. Some of this work represents 
material that the British undergraduate would have 
covered in his Jast year ; but & considerable difference 
remains in practice, even when full allowance is made 
for this fact. Indeed this is one of the main differences 
in the ‘conditions of work’ of graduate students in 
the United States and Britain; and it is arguable 
that the British tendency to leave the research 
` student to plan his own attendances at lectures goes 
too far to the other extreme. 

The differences in the arrangements for choosing 
graduate students, looking after their welfare, pro- 
viding them with advisers, and for the refereeing and 
evaluation of their theses are not. great and call for 
correspondingly little comment. The methods by 
which a scholar of distinction sets up and organizes 
& school of research workers have probably not 
groatly changed down the ages, since the main 
requirements of attracting recruits and of creating 
and maintaining a satisfactory personal relationship 
between the research director and the members of 
his team have always existed. The problems which 
it leads to, such as keeping temperamental people 
working happily together, avoiding bullying and yet 
seeing that everyone has a worth-while problem to 
work on, and seeing that everyone gets proper credit 
for his special contributions, are more difficult to-day, 
because of the increasing tendency to work in large 
teams, which is itself a result of modern trends in 
research. (Disaster occasionally results from too 
great an expansion of a flourishing team.) The other 
really striking difference in ‘conditions of work’ is a 
purely material one. The American graduate student 
in the physical sciences can confidently expect better 
offers than can his British cousin, once the ‘period 
of apprenticeship’ is completed; but, during this 
period, he has a decidedly harder and rougher time. 
The newly qualified Ph.D. can expect several offers 
from industry in the region of 5,000—7,000 dollars, 
while a teaching post in a school, or a government 
post, might pay around 3,000-5,000 dollars, and a 
post-doctoral fellowship or junior instructorship 
would be worth about the same. (In purchasing 
power 4 dollars are roughly equivalent to £1.) As 
~ in Britain, there is considerable competition for the 
junior academie posts and post-doctoral fellowships ; 
but the number of industrial vacancies far exceeds 
the supply of men, and, since the Second World War, 
quite a number of firms have been forced into a 
quite new Ime of ‘sales-talk’: ‘Come and look at us 
and at the splendid laboratories and fine conditions 
of work we offer you’. All this may seem to compare 
very favourably with the £500—£700 which seems to 
- be the market value of the newly qualified British 
Ph.D. Various other factors have also to be con- 
sidered, such as the fact- that Americans marry 
younger, the differing incidence of taxation and the 
existence of a National Health Service in Britain ; 
but, taken all together, they probably do not greatly 
change the overall picture. (The fear of a sudden 
illness'and a large hospital bill is a very real one to 
many young American families, and numerous 
insurance schemes exist with the object of lessening 
this source of worry.) 

The British graduate who wants to do research 
and can get himself accepted by a university at all 
can nearly always cover his living expenses and fees 
by means of scholarships or a government grant, 
without being specifically required to do any teaching 
or other work outside his research. ' Indeed, strict 
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limits are usually set on the amount of teaching he 
may do, and other work is often forbidden altogether. 
This contrasts very strongly with the position of the 
American graduate student. There are, of course, 
innumerable endowed scholarships and loan funds: 
but these are usually for quite small amounts, and 
roughly speakmg, there are three ways by which a 
graduate student can hope to cover the main expenses 
of his research course. He may become a member of 
& team in his department that is working on some 
specific research project financed from outside, 
usually by the government. He may take a part- 
time job in the same way as an undergraduate 
student ; or, finally, he may be appointed a ‘graduate 
assistant’ by his department. This last type of post 
resembles the British: one of student-demonsirator. 
A typical stipend would be 1,500 dollars, for which 
he is expected to give almost as much time to 
teaching as does a full member of the staff. This 
will usually consist mainly of laboratory demon- 
strating and the conducting of ‘recitations’ (that is, 
supervising examples classes held in conjunction with 
the lectures) but nearly always includes some formal 
lecturing. Add to this the fact that, as we have seen, 
he also has to pass various examinations and to pile 
up a fairly impressive record of attendance at 
advanced lectures as well as keeping himself informed 
on his own special field, and the wonder is that he has 
time for original thought at all. It is possible for a 
single man. to live on his stipend ; but, if a graduate 
assistant is married and without private means, it is 
practically essential for the wife to take paid work. 
This she fully expects to do, and she will often earn 
moré than her husband! It ıs probably fair to say 
that the average American Ph.D. thesis contains 
more ‘padding’ and undigested material and fewer 
original ideas than does its British counterpart; but 
it has almost certainly been produced under more’ 
difficult- conditions. 

It is not easy to compare the merits of the two 
systems. They are conditioned partly by the differ- 
ences in the raw material that the colleges receive 
from the schools, which ultimately means that certain 
ground that 1s covered by undergraduates m Britain 
has to be left until the graduate student stage in 
America. Apart from this, any university that 
reduced its requirements for the Ph.D. degree to any 
great extent would lay itself open to the very 
damaging gibe of being a ‘degree pedlar’. The fear 
of ‘losing face’ in this way 1s obviously a very real 
one, and makes any big change in standards difficult, 
even if it were desirable. I am fairly sure that I did 
not visit, or even hear of, any institution where a 
Ph.D. was obtainable without a great deal of hard 
work. One problem seems to be common to both 
systems, and m fact both systems handle ıb. in a 
rather haphazard and piecemeal way, probably 
because no simple solution has ever been found. 
Although it may seem strange to say ıt, the problem 
is that of making the best use of the ‘pure researcher’, 
once he-has qualified for his doctorate. How is he 
to be found an honourable and reasonably secure 
place in society, and at the same time prevented from 
becoming a crank or charlatan, or an inventor of 
impossible gadgets or a mere drone ? Many solutions 
to this problem have been tried m the past, such as 
private patronage of learning, monastic communities 
of various kinds, life-fellowships of colleges. Prob- 
ably we are in the process of evolving a new arrange- 
ment on both-sides of the Atlantic, somethmg m 
keeping with the enormous expansion of research. 
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How does such a man fit into the American scene ? 
He is probably good enough to be considered for & 
post-doctoral fellowship, but these seldom last for 
more than a few years. He may get congenial work 
as a member of a research group working in a 
university laboratory but financed by one of the big 
government agencies such as,the Atomic Energy 
Commission, the Office of Naval Research or the 
National Science Foundation. The difficulty here 1s. 
that funds are usually allocated annually and Con- 
gress can, and often does, impose cuts in the budgets 
of such agencies. Even apart from this, there is the 
fundamental difficulty that, before each year’s money 
is handed out, there must have been & contact, some- 
where along the line, between someone who under- 
stands just what the particular research project 1s all 
about and someone who does not but who may have 
power to reduce or withhold the next grant, or to 
divert the money. to some other project. Much time 
and effort is obviously spent in trying to be fair about 
‘evaluating’ reports on the work of the past year and 
also ‘projects’ for fresh research, which seems vo be 
done mainly on the basis of referees’ reports (I was 
asked to make a few myself); but it all produces a 
decided sense of insecurity for the people who are 
domg the work, knowing, as they do, that a grant 
may easily be cut next year for reasons totally un- 
connected, with the merits of the work or iis value to 
the community. Another possibility is an industrial 
or government post. Here, the short-term position 
18 more secure; but most employers, quite under- 

_standably, expect a research department to perform 
a considerable amount of ‘bread-and-butter work’ 
which may be anything from routine testing to the 

- development of a new plant on the pilot scale or the 
designing of circuits for a special requirement. Much 
depends here upon the director of the laboratory and 
on his ability to act as a buffer between his staff, 
who want to investigate mteresting long-term 
problems, and his board, who naturally expect some 
visible return for the expenditure they are asked to 
approve. The final possibility is the traditional one 
of an academic post; but this is far from an ideal 
solution in present conditions. In these days of rapid 
expansion of demand for engmeers, physicists and 
chemists the young mstructor 1s likely to be faced 
with a heavy load of elementary teaching, and the 
fact that he has research ability does not necessarily 
mean that he has interest in, or aptitude for, pure 
teaching at an'elementary level; nor does the fact 
that he is an expert at designing and using apparatus 
necessarily mean that he is capable of keepmg a 
practical class running smoothly. If he has a young 
family, he 19 likely to find his stipend barely enough 
to live on, and he will be forced to take on yet more 
teaching during the ‘summer sessions’, or else to do- 
other paid work durmg the three summer months. 
(I knew one young professor, in this position, who 
was selling copies of a famous encyclopedia as a 
sideline.) A few universities do have research pro- 
fessorships, while others will arrange that a dis- 
tinguished scholar has a very light teaching load; 
but, with nearly all his time occupied, how can the 
young imstructor hope to do the work that will gain 
him the reputation that would win him one of these 
coveted posts ? 

Be all this as ıt may, there can be no doubt that 
the ‘lure of the ivory tower’ is still immensely strong, 
and that one of the dearest wishes of many a bright 
student is to be asked to return to his university or 
college as a junior instructor. Anyone who doubts 
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this must explain how 1t is that even quite small and 
obscure colleges seem to have little difficulty in 
filling their vacancies. Very little formal advertising 
is done, deans usually notifying one another of 
vacancies by means >f circular letters. Contrast this 
with the fact that industrial firms who are in & 
position to offer better pay, probably coupled, as we 
have seen, with more time for research, are resorting 
more and more to pcblieity stunts in order to attract 
applicants. The explanation 1s probably two-fold. 
The scholar who has a real vocation for teaching and 
pride m training future leaders of men is, as he always 


has been,, willing t» work for less than his true ` 


market value and to face the drudgery of teachmg 
large elementary clesses. The scholar whose main 
ability lies in research feels sure that, in the long 
run, the universities will always be the real homes of 
fundamental researen, and that, in due course, some 
of the .very real dicficulties outlined above will be 
sorted out. It does seem certain that the financing 
of research at the universities by outside bodies has 
come to stay, and -hat, in tıme, reasonable means 
will be evolved for regulatmg the mflow of money. 
The phrase ‘going industrial’ is often applied to a 
scientist who leaves academic life. It seems to convey 
not so much a feelng of superiority, but a subtle 
tinge of sorrow thas one more good man has sold 


-part of his soul. 


A more disturbing pomt concerns the number of 
British physicists amd chemists who are tempted, by 
the higher pay and lower taxation, to settle in the 
United States on a -ong-term basis. There is every- 
thing to be said for interchanges and visiting posts ; 
but, in present conditions, it is hard to see how a 
prolonged. stay can. benefit either country in the 
long run. 


CBITUARIES 


Prof. Hermenn Weyl, For.Mem.R.S. 


Amone all the mathematicians who began their 
working lives in the twentieth century, Hermann 
Weyl was the one vho made major contributions in 
the greatest number of different fields. He alone 
could stand comparison with the last great universal 
mathematicians of rhe nineteenth century, Hilbert 
and Poincaré. So lcng as he was alive, he embodied 
a living contact between the main lines of advance 
in pure mathematice and in theoretical physics. Now 
he 1s dead, the contact 1s broken, and our hopes of 
comprehending the >hysical universe by a direct use 
of creative mathematical umagination are for the 
time bemg ended. 

Weyl was fortunate in the manner of his death. 
On November 9, 1€55, he celebrated his seventieth 
birthday, in full.and robust health of body and mind. 
At the banquet which was given m his honour in 
Zurich, he received messages of goodwill and homage 
from all over the world. Less than a month later, 
on December 8, ha walked out of his house to 
post a letter, suffsred a heart-failure, and died 
instantly. 

The beginning of Weyl’s scientific life cannot be 
better described than in his own words. “I came to 
Gottingen as a counzry lad of eighteen, having chosen 
that university mamly because the director of my 
high school happened to be a cousin of Hulbert’s and 
had given me a letter of recommendation to him. In 
the fullness of my -nnocence and ignorance Í made 
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bold to take the course Hilbert had announced for 
that term, on the notion of number and the quad- 
raturo of the circle. Most of it went straight over my 
head. But the doors of a new world swung open for 
ine, and I had not sat long at Hilbert’s feet before 
the resolution formed itself in my young heart that 
I must by all means read and study whatever “this 
man had written. And after the first year I went 
“home with Hilbert’s ‘Zahlbericht’ under my atm,- 
and during the summer vacation I worked my way 
through it. These were the happiest months of my 
life, whose shine, across years burdened with our 
common. share of doubt and failure, still camforts my 
soul.” ‘The words “read and study whatever this 
man had written" are the key to Weyl’s breadth and 
versatility. Hilbert's method of work was to choose 
a field of mathematics, study .it intensely. for a few 
years, revolutionize it with a basic new idea, then 
drop it and look for another field. Weyl followed the 
same method, and was equally successful. 

The following is a very mcomplete chronological 
summary of Weyl’s activity. - Between 1908 and 
1917 he worked on problems in classical pure mathe- 
matics, in particular the theory of numbers, singular ~ 
integral equations, and functions of a complox 
variable. His book “Die Idee dér Riemannschen 
Flache" created a new branch of mathematics by 
uniting function-theory and geometry ; the mfluenco 
of this book led directly to a synoptic view of analysis, 


- geometry and topology which has become a central 


theme in the mathematics of to-day. During 1917—23 
he worked on the logical foundations of mathematics, 
and simultaneously took an active part in the develop- 
ment of Emstein’s relativity theory and its general- 
wations. He discovered the first ‘unified field theory’ 
in which the Maxwell field appears along with the 
gravitational field as a geometrical property of space- 
time. This theory he soon rejected as being without 
empirical foundation; but it remains at least as 
plausible as any of the other unified theories which 
came later. Between 1923 and 1938 he created a 
general theory of matrix representations of con- 


- tinuous groups, which powerfully assisted the growth 


of quantum mechanics. He discovered that a large 
proportion of the regularities of quantum phenomena 
m atomic physics can be understood most simply by 
means of group theory. By bringing group theory 
into quantum mechanics he led the way to our 
modern style of thinking in physics. To-day the 
instinctive reaction of every theoretical physicist, 
confrónted with an unexplained regularity in the 
behaviour of elementary particles, is to postulate an 
underlying symmetry-group. : 

After taking his degree at Göttingen, Weyl occupied 
chairs successively at the Federal Technical College 
in Zurich (1913-30), at Göttingen (1930-33), and 


* at the Institute for Advanced Study in Princeton 


(1933-51). He was elected a foreign member of the 
Royal Society in 1936. He was twice married, and is 
survived by a widow and two sons. 

Characteristic of Weyl was an esthetic sense which 


. dominated his thinking on all subjects. He once said 


to me, half joking, "My work always tried to unite 
the true with the beautiful; but when I had to 
choose one or the other, I usually chose the beautiful”. 

- This remark sums up his personality perfectly. It 
shows his profound faith in an ultimate harmony of” 
Nature, in which the laws should inevitably express 
themselves m a mathematically beautiful form. It 
shows also his recognition of human frailty, and his 
humour, which always stopped him short of being 
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pompous. His friends in Princeton will remember 
him as he was when I last saw him, at the Spring 
Dance of the- Institute for Advanced Study last 
April: a big jovial man, enjoying himself splendidly, 
his cheerful face and his light step giving no hint of 
his sixty-nine years. Freeman J. Dyson 


Prof. H. Oertel 


Pror. Horst OzmTEL, who died on January 9 at 
the age of eighty-two, was formerly Strathcona pro- 
fessor of pathology in McGill University. Since 
leaving Canada in 1938, he had lived a retired life at 
his club in London. va 

Although born in Germany, near Dresden, Oertel 
received most of his education in the United States 
and took his medical degree at Yale in 1894. Shortly 
afterwards, he returned to Germany for postgraduate 
studies, first at Berlin, where he was much influenced 
by Virchow and Senator, and later, at Wurzburg and 
Leipzig. His interest in philosophy, which continued 
throughout his life, was greatly strengthened by his 
contact with Wundt, whose reputation as an exponent 
of physiological psychology was then drawing students 
and research workers from many parts of the 
world. MES og heal 

Soon after his return to the United States mm 1897, 
Oertel became the director of a department of 
pathology—later the Russell Sage Institute—that 
was then being developed in a large municipal hospital 
under the auspices of the New York University School . 
of Medicine. In 1911, political changes in the city 
brought this association to an end, though Oertel 
maintained for some time longer his connexion with 
the Russell Sage Foundation. Much of his work at 
this time was upon nephritis, to the study of which 
he had been stimulated by Senator, and in 1910 he 
published a series of lectures on Bright’s disease. It 
was this interest, too, that brought him to London 
in 1913 to work at Guy's Hospital—near Bright’s 
own wards—on experimental nephritis and the 
embryology of the kidney. This “delightful and 
profitable departure”, to use his own words, brought 


.him into association with Laidlaw, Boycott, Keith 


and Assheton. In 1914, while still m Londen, Oertel 
received an invitation to an associate professorship 
at McGill University under J. G. Adami. Almost at 
once, he assumed full direction of the Department, 
for Adami left Montreal soon afterwards, first for war 
service and later to become vice-chancellor of the 
University of Liverpool. . 

‘At McGill; Oertel quickly developed “an active 
pathological institute in close association with the. 
Royal Victoria Hospital, and it was here that his 
most productive work was done. His previous 
experience in the United States, Germany and Eng- 
land had led him to a critical appraisal of the 
objectives of medical education at & time when the 
scope of the curriculum was-being widened at an 
unprecedented rate. His tenure at McGill gave him 
the opportunity to put some of his views upon 
teaching into practice. These ideas soon gained a 
wider audience through the publication in 1921 of 
his “General Pathology”, a book which was followed 


‘in 1927 by “Outlines of Pathology" and in 1938 by 


“Special Pathological Anatomy”. All three bear the 
distinctive marks of Oertel’s personality—his absorp- 
tion with the historical development of pathology 
and its emergence as an independent biological 
science. Although addressed to undergraduates, their 
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scholarly character can only be properly appreciated 
by those of wider experience and fuller knowledge of 
the progressive emancipation of this medical science 
from its pragmatic origins. 

The formative period of Oertel’s life was at the 
time when many young graduates in the United 
States had come to realize the impact on medicine 
of the remarkable developments that had taken place 
during the later nineteenth century in Germany as a 
result of the mutual fertilization of the medical and 
fundamental biological sciences. Although to him a 
problem in pathology always appealed as a scientific 
inquiry that took origin from a wish for a better 
understanding of causal phenomena in disease, he 
showed none of that lack of appreciation, not un- 
known among medical scientists, of the humanitarian 
demands Of medicine. But, like some of the more 
far-seeing of his contemporaries in his country of 
adoption, he eame early to realize that natural 
philosophy does not necessarily lose its interest by 
possessing useful applications, and that efforts to 
solve the problems presented by disease are not 
necessarily without intellectual attraction. It was 
the effort to combine the searchings*of the philosópher 
with the responsibility of the physician that dis- 
tinguished Oertel’s contributions to pathology. 

P GQ. Payrmna WRIGHT 


Mr. Sidney G. Starling 


SrpxEY G. SrARLING died on December 16, at the 
age of eighty-two. He was born in Bradford and 
received his early education at the Grammar Sehool 
and Technical College. Having obtained an exhibition 
and national scholarship, he entered the Royal 
College of Science, London, in 1891 under Prof. 
Riicker. Here he secured first-class honours, prizes 
and medals and worked as assistant and demon- 
strator during 1893-95. Working under C. V. Boys, 
he undertook the calculations required for the 
determination of the Newtonian constant of gravita- 
tion. Between 1895 and 1898 he was assistant 
lecturer in mathematics and physics at Battersea 
Polytechnic, during which time he graduated at the 
University of London and was awarded the Neil 
Arnott Exhibition and Medal. At the opening of 
the West Ham Technical Institute in 1898, he was 
appointed the first head of the Department of Physics 
and Mathematics, a post-he held until his retirement 
in 1932. In 1899 he married Miss M. Briggs, who 
was an assistant in the Art Department at Battersea. 

Throughout his lifetime, he was an active member 
of the: Board of Studies in Physics in the University 
of London and & member of the Faculty of Science. 
In his earlior years he was an extensive abstractor of 
Continental papers for the Institution of Electrical 
Engineers and the Physical Society of London. Jn 
1920 he was elected Fellow of the Institute of Physics. 

Starling is probably most widely known as a writer 
of text-books of physics, The association of Duncap ` 
(the engineer) with Starling (the physicist) in- the 
production of their “Text Book of Physics" (1918) 
was suggested by Sir Richard Gregory, of whem 
Starling was a great friend. Starling’s own "Elec- 
tricity and Magnetism for Advanced Students” (1912) 
has been a standard text-book throughout the yoars, 
appearing in many editions, the latest being revised. 
in collaboration with A. J. Woodall in 1953. During 
his retirement there have appeared ‘Mechanical 
Properties of Matter" (1935), “Physics” (m col- 
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laboration with A. J. Woodall, 1950) and a revision 
of “Science in the Service of Man-—Electricity” (m 
association with his son-in-law, H. J. Gray, 1949), 

Staff and students respected Starling for his sym- 
pathetic understanding, scientific integrity and thé 
quiet efficient way ñe solved technical and organ- 
ization problems. There was not the slightest 
procrastination or daplication of effort. He was a 
strict disciplinarian and a'stickler for punctuality. 
The ease with whica he could erect apparatus for 
research or demonstration” was particularly note- 
worthy. His publisned researches and writings do 
not convey his skill and versatility in this direction. 
In particular, be did pioneer work on aeroplane 
compasses (theoretical and experimental) at the time 
of the First World War. 

All his hobbies were characterized by high achieve- 
ment with apparentiy little exertion, ranging from 
shooting, golf and photography to silver smithing. 
From 1912 he had taken a very active part in Free- 
masonry. Only his closest friends will have appreci- 
ated his keen sense of humour, and even they can 
scarcely realize the many kindly acts of sympathy 
and encouragement he rendered to those in adversity. 
He is survived by a son and daughter. 

WILLIAM SWAINE 


Dr. George Slater 


Dr. GEORGE SLATER, one of the leading glaciol- 
ogists of Great Britein, died at the age of eighty-one 
on January 27. Hoe started his geological career when 
& schoolboy at St. John's College, York. Later, he 
continued as an amateur geologist while a school. 
master at Haltwhissle, Northumberland (1895-97), _ 
and at Ipswich (1887-1918) He showed an early 
interest in paleontclogy, but at Ipswich, to quote ` 
Dr. F. A. Bather, he “became entangled with the 
complicated drifts of Suffolk”. Patiently he mapped 
‘and recorded the structures seen in these disturbed 
drifts, in temporary sections, on successive faces in 
sand-pits and, durmg the First World War, in 
trenches dug for Army training. Though he pub- 
lished little during this early period, he became 
recognized as an acthority on the glacial drifts of 
East Anglia, and in I907 and 1911 led field excursions 


- of the Geologists’ Association at Ipswich. 
He entered the Imperial College (Royal College of . 


Science) in 1918 and remained a member of the 
geological staff until his retirement in 1939, having 
obtained the degree of D.Se. (London) in 1926. The 
Geological Society awarded him the Murchison Fund 
in 1928, and in 1950 he received the Foulerton Award 
of the Geologists’ Association. 

Slater’s research work was . predominantly con- 
cerned with glaciology; and in 1921, when he 
accompanied the Oxford University Expédition sto 
Spitsbergen .as glacizlogist, he was able to compare 
the structures seen in living glaciers with those that 
he had observed_in the drift deposits of East Anglia. 
The results of his Spitsbergen work were published 
in the Journal of Gzology (33, 408; 1925), and the 
next year he enunc:ated his ideas on “Glacial Tec- 
tonics as reflected in Disturbed Drift Deposits" 
(Proc. Geol. Assoc., 37, 392; 1926). Between 1925 
and 1932, at least fourteen papers dealing with 
various aspects of this theory were published. In 
them he described, often in meticulous detail, the 
structures seen in disturbed drifts and in glaciers. 
His theory that these drift ‘structures were actually 
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formed within the icé-sheets, and now represent 
pseudomorphs of the origmal glacial structures, was 
not readily accepted by many workers when ib was 
first proposed. In recent years, however, the hypo- 
. thesis has been viewed in a much more favourable 
light. The evidence that he used to support his ideas 
was gathered from widely scattered sources: East 
Angla, Wallasey, the Isle of Man, Mgens Klint and 
Lensirup (Denmark), Mud Buttes, and Tit Hills 
(Alberta), drumlins near Toronto, the Rhône Glacier, 
and South Africa. Much of this material was col- 
lected for his D.Sc. thesis, bat unfortunately his 
most remarkable work is, and probably will remain, 
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unpublished. This is his detailed measured profile 
along the Cromer Cliffs, plotted oh a scale of 1 in.. 


~ to 100 ft. (1: 1,200). The sections, mounted together 


to.form a continuous strip many feet in length, are 
now housed in the Geological Survey Librery. 

Those of us who were privileged to know and work 
“with ‘George Slater will remember him for his kind- 
ness and the sympathetic assistance he was always 
prepared to give. He was a first-class mstructor, 
especially to those who were taking geology for 
the. first time, and many recognize the debt they 
owe him for his encouragément. - * 

GOBERT WirsowN 


NEWS and VIEWS 


Chemical Engineering at Manchester : 


Prof. F. Morton ` 


Ti honours degree course in chemical-engineering 
in the Department of Applied Chemistry of the 
. College of Technology, Manchester, has been in 

existence since 1933, when the Chemical Engineering 
Section was started under Mr. W. Cowan, and since 
that time the Section has grown in importance both 
as an undergraduate and postgraduate school. With 
the recent expansion of the College the opportunity 
has been taken -to raise it to the status of a separate 
Deparment of Chemical Engineering, and Prof. 
Frank Morton, at present professor of chemical 
' engineering in the University of Birmingham, has 
been appointed to the newly created chair of chemical 
engineering in the University of Manchester and in 
the College. The Department will include fuel tech- 
nology and metallurgy, and ıt is hoped later to 
include courses in nuclear engmeermg and ‘corrosion 
* engineermg. 

Prof. Morton graduated in apphed chemistry from 
the Manchester College of Technology in 1930, and for 
a period was a member of the teaching staff of that 
Department, before, entering industry in 1936 as 
research chemist to Trinidad Leaseholds, Ltd., of 
Trinidad. After being successively superintendent of 
research and development and chief chemist in the 
Company; he was appointed in 1948 to a readership in 
chemiéal engineering in the University of Birmingham, 
&nd in the following year became professor of chemical 
^ engineering there. Prof. Morton's research work has 
been, concerned with. the constitution of petroleum, 
with methods of separation of hydrocarbons, par- 
ticularly in the middle-distillate boiling range, and 
with the mechanism of oxidation and combustion of 
hydrocarbons in a diesel engine. While at Birming- 
ham he extended his investigations to the con- 
stituents of coal tar and, in particular, to a study of 
liquid-liquid extraction methods for the separation 
of tar acids and bases. He is a vice-president of the 
Institute of Petroleum and chairman of the Research 
Committee. In this latter connexion he has beén 
concerned with co-operative research sponsored by 
the petroleum industry at a number of universities 
and with the work on the biological activity of 
petroleum sponsored jointly by the Institute of 
Petroleum and the Medical Research Council, 


Linen Industry Research Association : 
Dr. A. J. Turner, C.B.E. 


Dr. A. J. Turner, who is retiring from the post 
of director of research of the Linen Industry Research 


ij 


Association at the age of sıxty-seven, has had a most 
distinguished career. A graduate of the Universities 
of London and Cambridge, his first research was done 
under Sir Wilham Pope. Afterwards, working on 
aircraft and airship materials at the National Physical 
Laboratory, he was appointed in 1915 head of the 
Fabrics Research Section of the Royal Aircraft 
Factory (later Establishment). Immediately after 
the First World War, he became the first professor 
of textile technology in Manchester, holding this post 
until 1923, when he went to India to become director 
of research forthe Indian Central Cotton Committee. 
Dr. Turner was personally largely responsible for the 
planning, of the Committee’s Bombay laboratories, 
and for the valuable technological reports which 
flowed from them in succeeding years. He returned 
to England to become head of the Spinning Depart- 
ment at the Shirley Institute, Manchester, in 19031, 
-and remained there until he accepted in 1940 the 
post he is now vacating. During Dr. Turner’s tenure 

.of the directorship, the scope and volume of the 
work of the Linen Industry Research Association 
have increased enorniously, and through his devoted 
service it has come to be accepted as the research 
centre of almost the whole linen industry and 
trade. As director, he has also represented the 
Association on numerous government committees. 
Dr. Turner’s well-earned honours include the 
presidency of the Textile Institute (1952-54), an 
honorary associateship of the Manchester College of 
Technology (1951) and various offices of the 
Worshipful Company of Weavers ; in 1950 he was 
appointed C.B.E. 


Mr. D. A. Derrett-Smith 


Mr. D. A. Derrerr-Suirg, who succeeds Dr. 
Turner, has been a member of staff of the Linen 
Industry Research Association since 1928, head of 
the Chemistry Department smce 1938, and has had 
additional duties as deputy director for the past four 
years. He received his early training under Prof. 
G. T. Morgan at the City: and Guilds Technical 
College, Finsbury, and afterwards graduated in The 
Queen’s University, Belfast, with first-class honours 
m chemical technology. Durmg his long period of 
service with the Linen Industry Research Association, 
he has made notable contributions to the chemistry 
of linen processing, which have been incorporated in 
the modern practice of bleaching, dyeing and finish- 
ing. Mr. Derrett-Smith is wel known in textile 
circles, and will have the good wishes of all in his 
responsible new post. 
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Division of Fisheries‘and Oceanography, C.S.1.R.O., 
Australia : Dr. G. F. Humphrey 


Dr. G. F. Husrpprey has been appointed chief of 
Division of Fisheries and Oceanography of the 
Commonwealth Scientific and Industrial Research 
Organization, Australia, in succession to Dr. H.' 
Thompson, who retired last year because of ill- 
health. The headquarters of the Division are at 
Cronulla, New South Wales. Dr. Humphrey is senior 
lecturer in the Depariment of Biochemistry, Univer- 
sity of Sydney, having been a member of the 
University staff smce 1941, and the bulk of his 
published research papers are on marine biochemistry, 
a field in which he has collaborated with the Division 
of Fisheries. His studies outside Austraha have in-_ 
cluded work at the Molteno Institute, University of 
Cambridge, at the Universities of Glasgow and 
London, and at the marine laboratories at Plymouth, 
England, and Roscoff, France. It is intended to give 
increasing attention to the physical examination of the 
ocean. as contrasted with the studies in marine biology, 
which have been the major concern of the Division 
of Fisheries in the past ; -and to reflect this change in 
emphasis the Division has been renamed the Division 
of Fisheries and Oceanography. For the development 
of Australian fisheries more accurate and complete 
information is needed about the factors which lead 
to fluctuations in the abundance of fish in the sur- 
rounding seas ; this will involve the Division in more 
comprehensive studies of ocean currents, temperature 
distribution, salinity of the sea and its content of 
phosphate, and the influence of these physical factors 
on the reproduction, growth and distribution of fish 
populations. 


Uranium for Peaceful Uses of Atomic Energy 


Rxrrnvrwa to questions in the House of Commons 
‘on February 28 regarding President Eisenhower’s 
offer to supply uranium for developing the peaceful 


uses of atomic energy, the Prime Minister said that _ 


how this offer could best be utilized by the countries 
of the world, individually or in association, would 
need careful thought. A start had already been 
made in the Colombo Plan and in the Bagdad Pact 
as well as in bilateral arrangements between Great 
Britain and the United States and certam countries 
in Africa and Asia to.help them in tramung in the 
peaceful uses of nuclear energy, and he thought that 
their first need would be to form a nucleus of trained 
technicians. British supplies of uranium, he added, 
are very limited, and he could not hold out hopes that 
we could follow the lead of the United States in that 
respect, although we.have been working closely with 
the United States in such matters as technical help 
for countries which produce uranium. He agreed 
that it might be wise to consider channelling these 
supplies through the United Nations to all countries 
rather than through bilateral agreements. 


Industrial Uses of Nuclear Energy in Britain 


In replying to questions in the House of Commons 
on February 22 regarding the industrial uses of 
nuclear ‘energy, the Lord Privy Seal, Mr. R. A. 
Butler, said that the Government intends to press 
ahead with this new source of power. :For nuclear 
reactors which British firms might build in foreign 
and overseas territories, the Atomic Energy Authority 
is confident that natural uranium will be available as 
Soon as it is required. Supplies of enriched uranium 
are, limited and must be shared between defence and 
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civil needs, but some of the civil share will be reserved 
for export. The output of enriched uranium is limited 
by the capacity of the Authority's diffusion plant at 
Capenhursb, and this is being watched with a view 
of meeting the needs of the nation. Mr. Butler also 
said that the Atomie Energy Authority will supply 
the necessary nuclear fuel, on a rental basis, for the 


reactor which Associated Electrical Industries pro- - 


poses to construct. THe terms for this loan, which 
are being very carefally watched, will cover the cost 
of fabricating the fuel elements ; a percentage of the 
total cost of the fuel, including an element for research. 
and develepment ; the cost of fuels spent during- the 
running of the reactor; and the cost of reprocessing 
spent fuel elements.: Associated Electrical Industries 
intends to make-the reactor available for educational 
research work E a group of universities in south 
Britain; but while paying tribute to the public 
Spirit of this firm, Mr. Butler asked for notice of the 
further question as to what the firm is paying for 


the ‘information and techniques supplied by the ~ 


Atomic Energy Authority. He promised to consult 
the Lord President of the Council as to the ‘best 


means of makmg full information on all these, 


arrangements avnila5le to the House of Commons. 


Technical Educatior in Britain 

THE promised. White Paper on Technical Education 
(Cmd. 9703. H.M.8.D. ls. 6d. net) includes a review 
of the position of technieal education in England 
and Wales to-day agamst the background of the 
educational system as a whole, with a short account 
of the role of the uriversities, particularly in regard 
to technological education. The plan now announced 
proposes to raise the capacity of advanced courses at 
technical colleges as soon as possible from 9,500 to 
about 15,000, and to make increasing use of 'sand- 


wich’ courses for these advanced courses, backed by + i 
an adequate system of financial aid, Students pro- 


posing to attend courses leading to a technological 
award will be eligiblefor Technical State Scholarships, 
arid the number wil be raised -as these courses 
develop, while the Gevernment also proposes to allow 


ordinary State Scholarships awarded on the results. 


of the General Certificate of Education examinations 
to be held not only for honours courses at universities 
but also for courses leading to & technological award. 
The Government ale» proposes to develop as many 
as possible of the swenty-four colleges at present 
receiving 75 per cent grant for some of their advanced 
work into colleges of advanced technology, with 
strong governing bedies and independence appro- 
priate to the academzc level of their work, and within 
the framework of a five-year programme of building 
development to cost £70 million, with a further £15 
million for equipment over the period to 1960-61, 
inclusive, of which £29 million is to be started during 
the first three years. These colleges will be expected 
to develop their advanced work considerably and to 
divest themselves of work below the advanced level, 
as well as to undertake a substantial amount of 
research. 


As regards technicians, five-or six of whom may bea’ 


réquired to every technologist, and craftsmen, while 
the Government is prepared to take its part in pro- 
viding the additional-facilities for technical education. 
required to match any rise in numbers, industry must 
play the leading part in increasing the output of 
craftsmen. Besides adjustment of the terms of 
apprenticeship and education to suit changing needs, 
the Government looks to see the numbers of boys and 
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girls under eighteen released by employers for part- 
time day courses doubled ; and, as industrial tech- 
niques develop, it will be for the technical colleges to 
provide short courses designed to explain the prin- 
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ciples involved. The White Paper points out that it- 


is in the national interest that more girls should be 
encouraged to study science or mathematics at the 
universities or training colleges and to take courses 
in technical colleges ; but.the Government gives no 
indication as to how the supply of teachers for the 
programme is to be found, beyond expressing the 
hope ‘that industry will be ready to release yet more 


. of itë employees for part-time teaching during the 


-day. "The importance of adequate libraries in tech- 
'moeal'colleges and of co-operation between college, 
publié and other libraries is also recognized. 

The situation in Scotland is discussed separately. 
Here the great need is for better provision for local 
technical colleges run by education authorities, and 
the Government is ready to authorize a programme 
of building for technical education, to be started 
within the next five years, to the value of £10 million, 

. with a further £2 million for equipment. A major 
_ -increase in the recruitment of teachers will be 
required to man the new local technical colleges, and 
tit is also pointed out that a further 15,000 students 
will be needed if Scetland is to attain proportionately 
even the same level of day-release, students as in ^ 
England to-day. As in England and Wales, much 
remains to be done to encourage girls with a practical 
or scientific bent to grasp the opportunities before 
them. 

Notes on the United States, the U.S.S.R. and 
Western Europe are appended to the report, and also 
a report on ‘sandwich’ training and education from 
the National Advisory Council on Education for 
Industry and-Commerte. Referring to the White 
Paper in the House of Commons on February 29, 

` the Minister of Education said that the capital pro- 
gramme will be exempt from cuts, delays or post- 
ponements of any kind. Undue resources would not 
be-devoted to one part of the education system, and 
he anticipated an early statement of the plans of the 
universities for the quinquennium 1957—62. 


Design and Application of Small Digital Computers 


TEHE first Joint Computer Conference, sponsored 
by the Association for Computing Machinery, the 
American Institute of Electrical Engineers and the 
Institute of Radio Engineers, was held in December 
1951 at Philadelphia, Penn., and consisted of a 
review of electronic and digital computers. This was 


followed in the two succeeding Decembers by con-, 


ferences in New York and in Washington, D.C., 
where the problems of input-output equipment and _ 
of reliability, respectively, were discussed. Mean- 
while, the Western Section of the Joint Computer 
Committee organized similar conferences during 
February 1953 and 1954 and a third during March 
1955, but the only conference so far held by the 
Eastern. Section was at Philadelphia, Pasadena, 
during December 8-10, 1954, the proceedings of which 
have now been published (pp. 92. New York: 
American Institute of Electrical Engineers, 1955>; 
3 dollars). , The subject under discussion was the 
design and _ application of small digital computers, 
and the opening address, entitled “Small Computers 
in a Large World”, was delivered by C. W. Adams 
(Massachusetts Institute of Technology), the con- 
ference chairman. Seventeen technical papers were 
presented, and in addition to the full texts of these 
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papers and the discussions on them, the proceedings 
contains reports on three panel discussions on the 
following: small digital computers and business, 
applications ; redundancy checking for small digital ` 
computers; and small digital computers to assist 
large digital computers. Individual computers or 
systems dealt with include the National Cash Register 
Company’s’ decimal computer (CRC 102-D), the 
Marchant MINIAC system, the TRADIC transistor 
digital computer, the Burroughs #101 computer, and 
the IBM 650 magnetic drum data-processing machine ; 
many different forms and applications of magnetic 
drum storage are described. Of particular interest is 
the growing use of solid-state devices—transistors, 
magnetic cores and ferro-dielectrics— with their great 
potentialities for improved reliability, decreased 
power, space, heat and weight, and probably also | 
moreased capacity and decreased cost when they 
are utilized in quantity as components in digital. 
computers. 


Chemical Background of the Aluminium Industry 


* Iw connexion with the celebration of the centenary 
of the foundation of the aluminium industry by 
Henry Ste. Claire Deville, the Royal Institute of 
Chemistry has published a review entitled '"Tho 
Chemical Background of the Aluminium Industry" 
(Monograph No. 3 of the Institute, 1955), prepared 
by Dr. T. G. Pearson, director of research of the 
British Aluminium Company. This monograph, 
which is & model of what such & publication should 
be, starts off with the raw material, rio less than 
fourteen pages being devoted to bauxite itself. The 
purification of the mineral by the Bayer process is . 
then considered, and this section provides an excellent 
summary of the underlying chemistry. Having now 
obtained the pure alumina, the smelting process is 
next considered, and this again is an admirable dis- 
cussion. The refining of this product, for which a. 
number of processes have been developed or sug- 
gested, completes the treatment of the normal 
production of the metal. Two short chapters deal- . 
ing with the attempts which have been made to 
replace the Bayer process by the production of 
alumina of sufficient purity, on one hand, and by 
the Hall-Héroult electrolytic process on the other, 
both of which have their own fascinations, conclude 
the work. 


Earthquakes during August 1955—January 1956 


Tux two greatest earthquakes during August 1955— 
January 1956 attained magnitude 74, one being on 
January 10 in the Tonga Islands and the other;on 
January 16 near the coast of Ecuador; the latter 
caused heavy property damage at Portoviejo and at 
Bahia de Caraquez. Six earthquakes attained mag- 
nitude 7}. The greatest depth of focus of any earth- 
quake during the period was 650 km. Earthquakes 
from this depth occurred on August 19 at Acre, 
Brazil, on October 21 and 30; on January 9 in the 
Fiji Islands region; on October. 31 near the Tonga 
Islands; and on January 13 in the Samoa Islands. 
During the period two shocks were reported felt in . 
Great Britain. That on August 22 was at Aberdovy, 
Merionethshire, and that on January, 10 near Derby. ~ 
Some sixteen shocks were felt in the European Alps, 
four in Turkey, two in Haute-Saône, France, and 
one in Spain; on January 12 an earthquake caused 
heavy casualties and minor damage to property in 
Hungary. On January 8 an earthquake at Guerrero 
in Mexico caused many injuries and heavy damage 
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to property at Acapulco, while on September 1 an 
earthquake in Costa Rica caused heavy damage in 
Toro Amarello, where ten people were killed and 
five hundred rendered homeless. On September 12 
an earthquake of magnitude 64 from an epicentre at 
lat, 82-9° N., long. 29-8°:E. occurred at 06h. 09m. 
20s. c.M.T. ard was felt over & wide area including 
Egypt, Palestine and Cyprus. In the region of the 
Nile Delta forty-five houses were wrecked ‘and twelve 
schools collapsed. Twenty people are reported to 
have lost their lives as & result of this earthquake, 
including several children who died at Daher PM) 
kindergarten girls school. 


The Morphology of the Head of the Hawfinch 


Tue ability of the hawfinch, Coccothraustes cocco- 
thraustes, to crack open the stones of cherries, damsons 
and olives in order to feed on the kernels is generally 
well known ; but the modifications which are present 
in the,structure of the head and enable this com- 
paratively small bird to perform such a feat have 
apparently received little attention. The method 
employed to crack open the fruit stones-is note- 
worthy because each stone is held between the 
mandibles and is broken solely by the force applied 
by the jaw muscles; and no ‘artifice’, such as that 
employed ‘by the thrush to smash snail shells, or the 
woodpecker to split almond stones, is used. The 
behaviour of the bird when feeding on fruit-stone 
kernels appears to follow a definite pattern. The 
bird usually selects fallen fruit, apparently discarding 
the soft parts. Observations and photographs by 
R. W. Sims, of the Department of Zoology, British 
Museum (Natural History) (Bull. Brit. Mus. (Nat. 
Hist.), 2, No. 13; August 1955), show that a cherry 
stone is arranged in the mouth by the combined 
movements of the head and tongue until it is held 
lengthways between the mandibles at the back of 


the horny palate of the mouth with the suture of the . 


stone lying in the median sagittal plane of the head. 
A quick snap of the jaw and the shell is neatly 
. eracked along the suture or ‘seam’. The halves of 
the shell are rejected and the kernel is swallowed 
whole, usually without being crushed. Experiments 
on breaking open cherry and olive stones show that 
pressures in the region of about 100 Jb./sq. m..are 
required to perform this feat. 


` Schizaeaceae of the South of England in Early 
Tertiary Times 


A BULLETIN of the British Museum (Natural His- 
tory) by Marjorie E. J. Chandler. on the ''Schizaesceae 
of the South of England in Early Tertiary Times” 
(Bull. Brit. Mus. (Nat. Hist.), Geol., 2, No. 7 ; 1955. 
Pp. 24+6 p; 15s.), describes fortile specimens of 
three species of each of the Schizaeaceous genera 
Anemia (= Aneimia) and Lygodium from , various 


freshwater clays of Eocene age from Hampshire and: 


-neighbouring counties, The specimens are small 
fragments of lignite extracted by washing. Pre- 
viously the genera were known from the European 
Tertiary as a few ordinary compressions, but mostly 
without detail The technique (which involved 
modifications of the usual maceration and micro- 
toming methods) was partly due to the late W. N. 
Croft. The specimens are, identified by matching 
with corresponding bits. of recent leaves, and though 
the information is limited by the small size of the 
fragments, it extends to mahy points and is con- 
vincing. It is pointed out that the occurrence of 
these ferns (characteristic to-day of the wet tropics 
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~of the Old and New World) in southern England and 
preserved where they grew accords with the con- 
clusions on climates reached from the Eocene seeds. 
Of perhaps greater significance is that, in this work, 
we have a study of Tertiary plants pressed, rogard- 
less of trouble, to -vhat/ seems the ultimate extent 
and detail the material allows. 


The Field Studies Council 
AFTER twelve years of existence, when it was. 


"known as the Council for the Promotion of Field 


Studies, this well-known society issues its annual 
report for 1954-55 under its shorter and new name: 
_of the Field Studies Council. The report is again a, 
record of considerakle, development and, except for 
one disquieting féatu-e, indicates that the activities of 
the field centres at Dale Fort, Flatford Mill, Juniper 
Hall and Malham Tarn, as well as the bird observatory 
at Skokholm, are now accepted as an important part 


. of the national prov-sion for the teaching of natural 


history. Bookings this year have reached the highest 
figure, while the quelity of work done continues to 
improve. The disquisting feature is that, despite the 
intense activity at the centres, the Council remains . 
stretched to the limis of its financial resources. The 
appointment of more staff and the accumulation of ` 
& small sum as reserve are essential if work is to be 
properly planned ani developed. During the year 
the centres were inspscted by the Ministry of Educa- 
tion. It is to be hoped that when the full report of 
H.M. Inspectors is available’ the position of the 
Council will be considerably strengthened. 


Scientific Problems of Humid Tropical Regions 


Tue study of trodical vegetation will form the 
subject of an international symposium to be held in. 
Ceylon at the University of Colombo during- March 
19-21 under the sponsorship of the United Nations 
Educational, Scientific and Cultural Organization. 
The symposium will 56 attended by specialists from, 
Belgium, Ceylon, Great Britain, India, Indonesia, 
Malaya, the Netherlends, Pakistan, the Philippines _ 
and the United States. Afterwards, during March 
22-24, twelve scientific: workers will hold a pre- 
paratory meeting on the subject of humid tropics 
research in order to examine specific activities for 
the near future. Among the projects proposed are 
the production of badly needed maps of humid 
tropical. regions, the classification of vegetation 
within these regions, the organization of a zoological 
survey of Ceylon, and the organization of a Unesco- 
sponsored advisory. committee for humid - tropics 
research. 


University of Leeds 


Tae following gifts have been made to the Univer- 
sity of Leeds: £2,503 (under deed) to the Building 
Fund of the Chemistry and Physics Extension, from 
Boots Pure Drug Cc, Ltd., Nottingham; £500 a 
year for two years to the Department of Inorganic 
and Structural Chemistry, from Tootal Broadhurst 
Lee Co., Ltd., Manchester, for research on nuclear 
magnetic resonance; £700 to the Department of 
Physical-Chemistry, fom BP Trading, Ltd., London, 
for research ; and £3,500 to the Department of Coal 
Gas and Fuel Industries, from the British Coke 
Research Association, to support research on the 
disposal of effluents. 

The following have been appointed to lectureships 
in the University: Dr. P. Grosberg (textile engineer- 
ing) and Dr. E. V. Truter (textile chemistry). 


E 


“Quotation of Titles of Papers in Review Articles’ 


Dr. KewNETH M. SarrH writes: “As one of the 
Editors of ‘Advances in Virus Research’ to which 
Mr. N.'W. Pirie makes reference in his letter in 
Nature of March 3, may I make a brief comment ? 
As I pointed out to Mr. Pirie at the time, the only 
reason we had reluetantly decided to omit full titles 
of papers in the bibliographies was the growing 
disinclmation of authors to supply them". 


Announcements. 


Dr. J. S. WEINER, honorary assistant director of 
the Medical Research Council Unit at Oxford on 
Climate and Working Efficiency, has been awarded 
the Vernon Prize for 1956 of the National Institute 
of Industrial Psychology. This Prize is awarded every 


second year to.the investigator who, being a British | 


subject and under the age of forty-five, has done, in 
the opinion of the Council of the Institute, the most 
valuable research work in'the subject of mdustrial 
psychology or physiology. 


Tue Hinchley Medal for 1955 of the. British 
' Association of Chemists has been awarded to Mr. T. 


McLachlan, vice-president of the Association and. 


_ also president of the Association of Public Analysts. 

‘The Medal will be presented at 6 p.m. on March 16 
in the Barnes Hall of the Royal Society of Medicine, 
1 Wimpole Street, London, W.1, after which Mr. 
. McLachlan will give an address on “The Analyst— 
Chemist, Technician or Magician ?". Visitors will be 
weleome to the meeting. Further information can 
be obtained from the British Association of Chemists, 
Hinchley House, 14 Harley Street, London, W.1. 


Pror. F. R. WriwroN, professor of pharmacology 
and dean of the Faculty of Medicine in University 
College, Loridon, has been appointed the first visiting 
professor of pharmacology in the "University of 
Sydney. The appointment has been made possible 
by the contributions to a special fund by pharma- 
ceutical manufacturers in Australia whereby & guest 
professor of pharmacology will be invited to the 
University each year. 


Miss N. M. Goopman has been appointed by the 
Medical Research Council to the "Mapother Bequest 
Research Fellowship for the year 1956-57. The 
Fellowship is provided from a fund estabhshed by 
the late Mrs. -B. M. A. Mapother for research in 
psychiatry, and is held by arrangement with the 
University of London at the Institute of Psychiatry, 
Maudsley Hospital, London. 


Wuen the Inorganic Nomenclature Commission of 
the International Union of Pure and Applied Chem- 
istry met last July in Zurich to consider world-wide 


comment ‘on the Tentative Rules for Inorganic, 


Nomenclature, 1t was able to deal with about a third 
of the material before, it. 
be held m Reading in Apml, when it is hoped to 
complete the work in order that a revised document 
may be available for publication well before the 
meetings of the Union next year m Paris. 


To commemorate the centenary of the discovery 
of mauveme by W. H. Perkm, the Huddersfield 
Section of the Society of, Dyers and Colourists is 
holding an exhibition in Room 65, New Extension, 
of the Huddersfield Technical College during March 
8-11 (Sunday excluded). The exhibition consists 
of four sections: dyestuffs used before Perkin’s 
time; the discovery of mauveine and the develop- 
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, autointoxication ; 
circulation (vascular) disorders in ageing; ageing of 


A further session will 


London, W.1. 
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ments made from this discovery ; the process of 
dyestuff manufacture ; and the impact of colour on 
women’s fashions throughout the world. 


A ONE-WEEK course on.acousties for aeronautical- 
engineers will be held in the University of Southamp- i 


ton during April 15-21. Intended for engineers with 
no previous formal training in acoustics, the course 
will include the generation of aerodynamic: noise and 
properties of sound waves ; 
the effects of noise on people ; ; electro-acoustic 
measuring techniques; and the effect of noise and 
vibration on aircraft structures. Further information 
can be obtained from D. M. A. Mercer, Physics 
Department, University, Southampton. 


silenemg methods and’ 


A CONFERENCE on “Chromosomes” is to be held in 


the State Agricultural University at Wageningen, 
Holland, during April 16-19. The following will read 
papers, which will be afterwards discussed : Prof. E. 


- Hertz, Prof. H. D. Springall, Prof. T. O. Caspersson, 


Mr. N. W. Pirie, Prof. A. Gustafsson, Prof. A. Muünt- 


zing and Prof. C. D. Darlington. Further information . 


can be obtained from Prof. R. Prakken, State Agri- 
cultural University, Wageningen, Holland. 


A CONFERENOE on-''Scientific Ability : its Detection 
and Development" will be held in the, Anatomy: 
Theatre, University College; London, on- -March 17. 
The speakers will include Prof. F. Grundy, Prof. 
N. F. Mott, Mr. Alec Rodger, Mr. M. A. Brimer, Prof. 
E. M. Delf Smith, Prof. R. M. Barrer, Mr. 
Llowareh and Mr. W. H. Dowdeswell. Further 
information can be obtained from the Secretary, 
British Social Biology Council, Tavistock House 
South, Tavistock Square, London, W.C.1. 


“Tae European Section of the Research Committee 
of the International Gerontological Association will 


meet in Basle during April 4—7, when the followmg. 


topics will be discussed: ageing of cells and tissues ; 


W. - 


3 


basic chemical and physical changes in ageing - 


tissues ; adaptation to- changing” conditions of life ; 


resistance `to infection ; blood 


the central nervous system ; nutrition and old age; 
genetic problems of ageing; and statistical treat- 
ment m research on old age. Further information 


can be obtained from Prof. F. Verzar, Institute of | 


Physiology, University of Basle. 

A ONE-DAY conference, on “The Development of 
Sandwich Courses", dealing with the future organiza- 
tion of technical training for young men in British 


-industry, has been arranged jomtly by the Ministry 


of Education and the British Association for Com- 
mercial and Industrial Education and will be held 
in the Royal Festival Hall, South Bank, London, 
S.E.1, on March 22. ‘Sandwich’, courses consist of 
alternate periods, usually three to six months each, 
of theoreticál education in & technical college and 
practical training m industry, and the course usually 
lasts for four or five years, leadimg in some cases to 
an honours degree or its equivalent; at the end of 


last year some fifteen hundred students in Bntain: 


were attending such courses in engineering and applied 
science. Between three-and four hundred delegates, 
directors of training and similar officials, representing 
the major industries. in Britain, are expected to 
attend the conference. JAdmission' will be by ticket, 
applications for which should be mide to Mrs. Kelly, 
Organizing Secretary, British Association for Com- 
mereial and Industrial Education, 8 Hill Street, 
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By Pror. A. E. MUSKETT and Dx J. P. MALONE 
- Ministry of Agriculture for Northern Irelarrd 


ETAILS. of the Ulster ‘Method’ used for the. 


routine examunation of samples of flax seed for 
the presence of fungal seed-borne parasites were 
published in 1941!, when the parasites mainly under 
consideration were Polyspora lini Laff., the cause of 
stem break and browning, and Colletotrichum linicola 
Pethybr. and Laff., the cause of seedling blight. 
Since then it has been shown? that this method can 
equally well be used for other seed-borne parasites of 
the flax crop, Such as Phoma sp., the cause of foot 
rot, Alternaria linicola Groves and Skolko, the cause 
of Alternaria seedling blight, Botryts cinerea Fr., the 
cause of grey mould, and Fusarium lint Bolley, the 
cause of wilt, as well as for the identification of 
moulds which may contammate the seed. The method 
18 extremely simple and consists of platmg out the 
seeds on 2 per cent malt extract agar contained m 


Petri dishes, incubating the dishes at 22° C. for a 


period of five days and then examining the seeds for 
the production of colomes of the parasites. It is 
speedy and accurate, can be readily carried out by 
members of a laboratory staff trained in the elements 
of mycology and plant pathology, while the general 
technique fits in well with that used for seed purity 
and germination tests where it is necessary to deal 
with large numbers of seed samples as quickly as 
possible. The aim of the method is to determine with 
accuracy the percentage of seeds in any sample 
which are contaminated with the parasite in a viable 
condition. 

In 1938 the details were published?* of a laboratory 
method which had been devised for the routine 
examination of seed oat samples for contamination 
with Helminthosporium avenae Eidam, the cause of 
seedling blight and leaf spot in the oat-crop. This 
method consists of plating out the seeds on damp 
filter paper contamed in Petri dishes, submitting 
them to irradiation from a mercury vapour lamp, 
incubating at 22° C. and examining them after a 
period of eight days for the presence of conidia of 
H. avenae produced «n situ on contaminated seeds. It 
has been used continuously since then for the examin- 
ation of seed samples required for work with seed dis- 
infection and in seed health survey investigations. 

. Although it has been found to be of great practical 

value, its general use has been handicapped by the 
fact that higher values for contamination are nearly 
always obtained when the seed samples have been 
stored in the laboratory for some time before exam- 
ination. This has been shown to be due not to the 
spread of the parasite in any way from seed to seed 
durmg storage, but to the fact ‘that the storage 
' period conditions the fungus in some such way as to 
cause it to sporulate more freely. Whereas this 
method can be relied upon to provide accurate results 
for seed which has been stored for some time, it 
cannot be regarded as so reliable in the case of 
freshly harvested seed. This limitation próved to be 
a dra&wback to the use of the method for seed health 
- survey work, and it was decided to see whether the 
use of the Ulster Method could be extended to cover 
the oat crop. As had been expected, the first results 
were discouraging, for in the case of some seed 
samples the heavy growth of moulds and bacteria 
rendered difficult the immediate recognition of 
colonies of H. avenae. Although it is the general 


practice in Northern Ireland to avoid, whenever 
possible, the pre-treatment of seed prior to testing in 
order that the results obtained may refer directly to 
the seed sample as received, yet this was obviously 
an instance demarding special consideration. The 
pre-treatment of seads with a mild disinfectant such 
as a weak solutior of chlorme has been frequently 
recommended for the purpose of surface steriliza- 
tion’~’, and, after further experimentation, it was 
found that with sach pre-treatment—‘Chloros’ was 
used in this imstance—much better results were 
obtained in the case of seed oats which were freshly 


. harvested. It is beheved that by using this modified 


technique an accurate assessment can now be made 
of the degree of contamination of an oat seed sample | 
at any time from harvest onwards. 

The Ulster Method, with this modification, has also 
given promising results for the determination of the: 
degree of contamination of seed oat samples with 
species of Fusarium, the most commonly occurring 
of which are F. aver.aceum (Fr.) Sacc., F. graminearum 
Schwabe, F. mivalz Auct., F. culmorum (W.G.Sm.) 
Sacc., and F. poae (Peck) Wollenw. The results given 
for F. nivale heve been of particular promise and it is 
probable that when minor difficulties; such as those 
which sometimes arise in distinguishing between PF. 
graminearum and F. culmorum, have been overcome 
the method will be readily applicable for all species. 

More recently the use of the Ulster Method has 
been extended io apply to the health examination of 
Seeds of other erops, and both accurate and speedy 
results have been obtained in the following cases: 
Phoma betae Frank, the cause of black leg in sugar 
beet; Fusarium sop. as contaminants of the seeds 
of wheat and ba-ley; Helminthosporium sativum 
Pamm., King and Bakke, the cause of foot rot of 
wheat and barley ; Alternaria brassicicola (Schwein) 
Wiltshire, the cause of dark leaf spot of cabbage ; 
and Phoma lingam (Fr.) Desm., the cause of canker 
of cabbage. 

In all the work which has been carried out so far 
it has only been Sound necessary to apply a pre- 
treatment of the szed in the case of oats, when the 
occurrence of & copious growth of moulds is, in some 
cases, apt to make the identification of fungal 
pathogens more d-ffieult. As already stated, any 
kind of pre-treatment is avoided wherever possible in 
order that the sample of seed may be tested as 
received. Where such treatment is found to be 
necessary, ib is proposed to use the term 'Modified 
Ulster Method’, lesving the term "Ulster Method’ to 
cover all those casos where no pre-treatment of the 
seed is applied. 

With rising cultivation costs throughout the world, 
the need for using seeds and planting stocks of the 
best quahty in orcer to obtam the highest possible 
yield and keep production costs as low as possible 1s 
very reale. For this reason it may be necessary in 
the future to pay more attention to seed health than 
has been given to this problem in the past, and the 
need of having tecaniques available for this purpose 
which are both speedy and accurate and capable of 
international acceptance is clearly of some import- 
ance. The use of such techniques will greatly 


‘facilitate the carrymg out of seed health tests 


whether they be r2quired for international trading, 
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internal trading within a y or ‘for the’ carrying publishers of paribaioats, whenever advisable, for 


: out of seed health surveys. That seed health surveys 


special rates of subscriptions and, m addition, to ask. 


may yield results which are both of interest and the editors of important periodicals to send corrected , 


importance has already been shown by that made 


page-proofs of their issues, or at least clippings of the .- 


for the health of flax seed produced in the United synopses, to the offices of Science Abstracts ànd of the-’ 


Kingdom. Although other techniques may be found 
to be more convenient m some instances, as, for 
example, in the case of blind seed disease of ryegrass 
caused by Phialea temulenta Prill. and Delacr.?, yet 
the Ulster Method and the Modified Ulster Method 
would appear to have a wide application and are likely 
to prove of considerable value where the measurement 
of'seed health is achieved by the direct examination 
of the seed for the presence of fungal pethogens. 

1 Muskett, A. E., and Malone, J. P., Ann App. Biol., 28, 8 (1941). 


? Muskett, A. E., and Colhoun, J., “Diseases of the Flax Plant’ 
(W. and G. Baird, Belfast, 1947). 

? Muskett, A. E., Ann. Bot., N.S , 1, 763 (1937). 
* Muskett, A. E., Ann. Bot., N.S., 2, 699 (1938). 
5 Wilson, J. K., Amer. J. Bot., 2, 420 (1915). 
* Noble, M., Nature, 188, 534 (1951). x 
7 Groves, J. W., and Skolko, A. J., Canad. J. Res., 22, 190 (1944). 
* Muskett, A. E., Trans Brit. Mycol. Soc., 33, 1 (1950). 

, * Muskett, A. E., Trans. Brit, Mycol. Soc., 30, 74 (1948). 
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DOCUMENTATION OF SCIENCE 


N place of the usual annual report, the Inter- 

national Council of Scientific Unions has this year 
arranged for its Abstracting Board to issue a paper 
‘by its secretary, Prof. G..A. Boutry, which was read 
at the International Congress on Documentation of 
Applied Chemistry, held in London during November 
23-25. The paper describes this venture in inter- 
national co-operation from its origin at an inter- 
national conference on scientific abstracting which 
was held in Paris in June 1949, organized by the 
Department of Exact and Natural Sciences of the 
United Nations Educational, Scientific and Cultural 
Organization. Twenty-four countries were repre- 
sented, and eight of the eleven scientific unions 
federated with thé International Council of Scientific 


Unions. ' One of the recommendations in the Final , 


Act emphasized the importance of establishing good 
co-operation between existing scientific -abstracting 
services; another urged that all original articles 
appearing in scientific periodicals should include an 
author’s abstract prepared according co an agreed 
set of rules ; and a third recommendation proposed 
. the establishment of a single International Journal of 
Physics Abstracts, preferably: bihngual. As a result 
of these three recommendations, a joint commission 
was formed by the Council to discuss further this 
- problem of co-operation ın physics abstracting. The 
Commission first met in Paris on December 20, 1949, 
. and it was at once realized that any practical measures 
involved the co-operation of those concerned with 
` producing Science Abstracts and the Bulletin Analy- 
tique du Centre National de la Recherche Scientifique. 
A meeting between representatives of the joint com- 
mussion and of these two abstracting journals was 
arranged in London in September 1950. 
- At this meeting ib was agreed to urge all leading 
periodicals publishing original papers m physics to 


undertake to publish authors’ summaries prepared Journal of Experimental and 


according to rules set forth by the Royal Society 
and by the Unesco conference of 1949, and that these 
summaries, irrespective of the language in which the 
original papers were written, ‘should be printed either 
in English or French. It was also agreed that some 
responsible international organization should ask the 


Journal of Technical Physics 


erences 
Newa of the U.S.S R. Academy of 
Sciences 
Progress in the Physical Sciences 


Bulletin Analytique at the. time of going :to press: 
Finally, the editors of these two abstracting period.” 
icals agreed to co-operate and remain in. close contact, 
and to speed up and increase the efficiency of ther. 
work, by whatever means they thought best; it was 
also agreed that some responsible permanent inter-,, 
national organization should be able:tó help them if -. 
they needed such assistance. Accordingly, when the 
joint commussion considered these proposals at rts , 
next meeting in July 1951, it decided to ask the 
International Council of Scientific Umons to dissolve - 
the joint commission and constitute a Board for ‘the 
International Abstracting Service, on which would-be 
represented, "besides the Council itself, the abstracting 
journals admitted as members. (initially Science i 
barada and'the Bulletin Analytique). 3 

This suggestion was studied-by Unesco and the 
International. Council of Scientific Unions, and on ~% 
: May 16, 1952, it was agreed to establish such an '* 
Abstracting Board, maintained by funds originating 
from Unesco and the International Council and with . 
the general secretary of the latter body' as a per- - 
manent member. The Board formally - began to. 
operate on June 1, 1952, and its first general Seely 
‘met at Strasbourg in July 1953, when rules and 
by-laws were adopted and an executive committee 
appointed, the composition of which. for 1953-56 is : 
President, Dr. P. Bourgeois ; Secretary, Prof. ,G. A: 
Boutry ; Members,-Dr. E. Hutchisson, Prof. A. V.- 
Hill and Prof. J. Wyart. 

- As a result of the, Board's work, with the exception 
of a few publications printed in the United Kingdom, '.. 
all periodicals containing original articles on physics + 
and published in Australia, Belgium, Canada, France, 
Italy, the Netherlands, the United Kingdom and the 
United States have agreed to publish authors’ sum-, 
maries in English or French or both, written according - ` 
to approved rules. Moreover, editorial co-operation 
has been so thorough that usually the member- 
journals print these summaries verbatim. Attempts 
to obtain the same co-operation in Scandinavian 
countries and in Germany continue, and the four 
main Japanese journals” of physics have also been 
approached. 

Fifty-five periodicals printed in the United King- . 
dom, the United States, the Netherlands, France, Ger- 
many, Italy, Sweden, Japan and the U.S.S.R. send 
to the Board or its associates, generally by air-mail, . 
complete page-proofs, or, in a few cases, ‘clippings of 
authors’ summaries. In 1954 the Board ‘arranged - 
with the director of the Institute of Documentation 
of the U.S.S.R. Academy of Sciences to exchange: 
proofs of six Russian and eight American periodicals 
for purposes of docurnentation, and this exchange . 
started m February 1955. The proofs of the Russian 
periodicals are microfilmed in Paris and forwarded to 


-the editors of the member-journals. The pd 


exchanged are as follows : 
U.S.S.R. i- UNITED STATES 

American Journal of Physics 

Journal of Chemical Physws b 

Journal gth the Acoustical Society — 


of Ame 
a of f Applied Phystce 5 
Physical Review 
Journal of the Optical Society of © E 


America 
Review of Scientific Instruments 
Reviews of Modern Physics 


Theoretical Physws 


Communications of the U.S.S.. R. 


Academy of S 


Applied Mathematics and Mech- 
anics 
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` The Board dias also seen an inquiry it ER 
“European countries a8.to the feasibility of a compre- 
hensive Russian-to-English translating service in 
physics, and as an outcome of this inquiry the 
American Iùstitute of Physics has announced the 
initiation, in, November 1955, of a complete English 
translation ,of the ‘Russian Journal of Theoretical and 

. Experimental Physics. 
' Together with the Publication Committee of the 
International Union of Pure and Applied Physics, 
the Board has also promoted the publication of 
articles reviewing the work of the prmcipal schools 
of research in physics in the U.S.S.R. and other 
Slavonie countries, and it is co- -operating with tho 
same body in'the revision of the Universal Decimal 
Classification in physics. Steps have also been taken 
‘to facilitate the Bptenotng of non-periodical pub- 
lications in physics. 

As éarly as 1950 the Executive Committee.of the 
International ‘Council. of Scientific Unions had 
expressed the opinion: that the joint commission 
should be concerned with the abstracting of- both 
chemical and physical literature, and this view was 
‘endorsed by: the Council in October 1951, though 
ater ‘a .proviso was added that work on chemical 
documeftation should not be attempted before 
sufficient progress had been made in the field of 
physics. ‘It-was only in 1954, accordingly, that the 
“Abstracting Board was ready to extend its activities 
into chemical literature, and this extension was 
authorized by. the Couneil in October of that year. 
When notified: of. this decision, the International 
"Union. of Pure and Applied Chemistry, now 
represented on ^the Board by Dr. L. H. Lampitt, 
recommended Chemical Abstracts and the Bulletin 
Analytique as member-jourriala for chemical abstract- 
ing in Enghsh and French, respectively. These 
journals were unanimously elected to the Board and 
remain the only member-journals for chemistry. The 
editors of a number of important chemical periodicals 
havo already been approached with the view of organiz- 
ing the exchange of .page-proofs. The International 
Union, of Mechanics and’ the International Union of 
Biology have also expressed interest in the work of 
the Board, and Prof. Boutry concludes his paper with 
& warning that the time may be due when full-time 
salaried officials will be required for the work of the 
Board in place of honorary officials. 


CONNECTIVE TISSUE -AND ITS 
: “CHANGES WITH AGE  — 


\HE ‘British Society for Research on Ageing held 
a meeting in the Littlewood‘ Hall of the General 
Tnfirmary, Leeds, on January 20, under the chairman- 
ship of Prof. R. E. Tunbridge, at which four papers 
were read and- discussed. The first, by Dr.-M. K. 
Keech, Dr. R. Reed and Miss M..J. Wood, dealt with 
the characterization of elastic tissue by means of the 
electron microscope. They presented evidence that 


the: variable morphology shown by normal elastic 


tissue fibres from various sites indicates that elastin, 
the fibrous protein entity assumed to be present in 
all forms of clastic tissue, is a complex system, con- 
sisting of fibres coated with a dense, amorphous 
material. They also produced evidence that dermal 
collagen. fibrils, either fresh or prepared substantially 
free from ground substance, when treated at 37° C. 
with alkaline buffer solutions of pH 8-8, or with 
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EE polation; pad i peat os into structures~* ^ 


‘closely resembling those in naturally occurring elastic 


tissue (see Nature, 175, 966 ; 
10, 388; 1955). 


1956 ; and J. Gerontol., 


^ 


"'Thsse structures stain like elastica Ur 


and also are attacked by the enzyme elastase. ses 


The so-called dense, moth-eaten fibres (Ann. 
Rheumat. Dis., 14, 19; 1955), which result from the 
action of bacterial collagenase on collagen fibrils, 
also transform, when heated in water, to similar 
elastin-like structures (J. Path. and’ Bact., in the 
press). The importance of these findings lies in the 
fact that the math-eaten fibres are an index to the 
age of the collagen =rom which they arise. In the 
age range 0-20 years, collagen, when treated with 
collagenase, formas many such fibres. From collagen 
of ages 20-50 years, however, their number gradually. 
decreases, while ibov2 the age of 50 none is produced. 
It is coricluded, therefore, that the products of 
collagen breakdawn become coated with a dense 
amorphous material to form the elastin-like struc- 
tures. Apparently the coating material is present in 


. young collagen, but gradually decreases in amount 


with age. Elastic fibres from ox ligamentum nuche, 
when treated with »oiling 1-per cent acetic acid 
solution for 1 hr. ar» apparéntly devoid of collagen 
fibrils as judged by the electron microscope. Col. 
lagenase action, ho-vever, reveals that they still 
contain many short fibrils of degenerate collagen. In 


general, therefore, there are strong morphological | 2 


grounds for believing-that material resembling elastic | 
tissue can originate fom the breakdown of collagen. «< 

- In the second paper, Dr. P. F. Lloyd discussed‘ ^ 
some problems relatmg to the polysaccharide com- 
ponents of connective tissue, and dealt with these 


2. ab 
M 


under three headings: the type of polysaecharide(s) . 


present ;° 
saccharides to other components; and the function, 
of the polysaccharid2s or polysaccharide-containing 
complexes. Knowledge of the first two is essential for 
a full understanding of the third, and all three need 
to be studied before the wider problems concerning 
the nature of the changes which occur in connective 
tissue on ageing can De seen in true perspective. 

To facilitate work pn connective tissue in genoral, 
and on elastic tissue in particular, paper iono- 
phoretic and infra-red analytical methods have been 
developed. Paper.ionpphoresis on an apparatus fitted 
with ‘Perspex’ condensers above and below the paper 
appears to give excellent separations of mucopoly- 
saccharides (potential gradient 18 V./cm.). It has 
been found that chordroitin sulphuric acid-A moves 
at a faster rate than chondroitin sulphuric acids-C 
and -B. The mobility of the latter polysaccharide is 
increased after treatment: with testicular hyaluron- 
idase. Extraction of ligamentum nuch:» with 5 per 
cent saline followed by fractionation leads to the. 
isolation of chondraitin sulphuric acid-B and a 
hyaluronic acid, the nature of which has been“ 
demonstrated by-chemical and physical methods. . In 
addition, this elastic tissue contains probably chon- 


the nature of the linkages binding poly- °° 


ary 


rn e 


droitin and also & new type of connective tissue ' 


polysaccharide which is either a sulphated hyaluronic 
acid or a sulphated polysaccharide containing both 
glucosamine and. chendrosamine in approximately 
equal amounis. 

Extraction with 1C per cent calcium chloride has 
led to the separation of an insoluble mucoprotein 
containing ‘about 8 per cent polysaccharide. In its 
behaviour on treatment With elastase, it resembles 
elastin (0:5 per cent polysaccharide) ; and Dr. LE 


Ng 


“expressed the opinior that it would sêrve as & con- : Eel 
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venient model for further enzymatic studies. The 
resulta of an examination of the action of pancreatic 
elastase on crude polysaccharide suggest that elastase 
is an oxidizing enzyme. 

Dr. H. Saxl and Dr. G. N. Graham, in the third 
paper, gave details of an interesting: histochemical 
and biochemical study of the Ehlers Danlos syn- 
drome. The work has been carried out during the 
past five years on biopsy specimens from two patients 
suffering from this condition. One biópsy from each 
of these patients afforded the material for electron- 
microscope studies previously reported. Histological 
examination of & lesion from one of the patients (a 
boy aged 34 years) showed an increased amount of 
elastic-staining material, paralleled by a decrease of 
collagen. The lesion was highly metachromatic and 
the periodic-acid — Schiff reaction was very positive. 
The elastic tissue from the lesion and that of the 
“apparently healthy skin” surrounding it was found 
to be resistant to elastase. Drs. Saxl and Graham 
directed attention to the fact that elastase can be 
inhibited by & component of normal serum. The 
'elastase-inhibiting effect of the serum of Ehlers 
Danlos patients was found to be quantitatively 
increased over that of normal serum. 

Although attempts to -isolate the component or 
components of serum responsible for such inhibition 
of elastase by means of chromatography on an ion- 
exchange resin column have been made, the results 
so far obtained have been rather equivocal. How- 
ever, there are indications that the inhibitory agent 
is & high-molecular-weight component associated 
with the globular serum proteins. Drs. Saxl and 
Graham have also made a study of the effect of the 


inhibitor using fresh ox ligamentum nuche as the - 


elastic substrate and have found a loss of meta- 
chromasia if the enzyme, the substrate and the 
mhibitor are incubated together. There is, however, 
no loss of metachromasia if each of these components 
is permitted to act in turn on the ligamentum nuchz. 
There is an increased susceptibility of elastic tissue 
to elastase in senile elastosis, and the elastic fibres of 
the human carotid artery and of the sorta are dis- 
solved by elastase at a greater speed with advancing 
age. In the serum of patients belonging to the age- 
group in which there is a high incidence of arterio- 
sclerosis, there is a reduced concentration of serum 
inhibitor for elastase which is related to a low con- 
centration of the enzyme in the pancreas. 

In vitro experiments have indicated that the 
inhibitor has a twofold biological action : first, the 
control of the enzyme elastase in the'formation of 
degradation products; and secondly, the absorption 
of metachromatic mucoid and elastic-staining sub- 
stances. From the work of Karczmar and S. M. 
Rose, who have shown that, .in vivo, differential 
development. can be correlated: with inhibition, it 
would not seem too unlikely to suggest that the 
elastase inhibitor can be an. essential. factor in the 
formation of elastic fibre. 

The final paper, by Dr. David Hall, dealt with the 
dependence of equilibria between connective tissue 
components on age. He said that the structural 
components of connective tissue are particularly 
resistant to metabolic reactions, but must be main- 
tained at their normal.concentration by the simul- 
taneous presence of anabolic and catabolic enzyme 
systems and their appropriate inhibitors; Age changes 
in the susceptibility of the various structures to 
attack by their specific enzymes can be coupled with 
variations in concentration of those few enzyme 
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systems which have as yet been identified. A full. 
assessment of the equilibria between the various 
components can only be made when studies of tissue, 
enzyme and inhibitor from the same animal and 
from the same age-group are made. As è preliminary 
to these studies, it has been necessary to examine. 
the chemical reactivity of the tissue components. 
Alkali treatment of collagen results in the extrac- 
tion of small quantities of protein under conditions 
which give marked production of elastin-like material 
when examined under the electron microscope. 
The protein is, in certain circumstances, rich in 
hydroxyproline and arginine, two amino-acids which 
one would expect to be extracted, if collagen were 
to change to elastin. In the case of young collagen, 
this hydroxyproline-rich material is extracted during 
the early period of treatment, whereas the extract 
from old collagen does not contain a high hydroxy- 
proline ‘content until longer periods of extraction 
have occurred. - . 
Based on these results, and those stemming -from 
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the observations of the other workers in the group, 


it is possible to devise a hypothesis for a similar 
in vivo synthesis of elastin via collagen. If this is 
done, many of the hitherto unexplained questions 
concerning connective tissue can be solved: for 
example, the absence of an elastoblast, the variations 
in chemical composition of elastins of various age- 
groups, and the appearance of elastic staining 
materials which are really dissimilar, in senile elastosis 
and the Ehlers Danlos syndrome. It was stressed by 
Dr. Hall that this is only.a hypothesis, but that it 
would act a3 a starting-point for the discussion of 
"age relationships of collagen and elastin, by per- 
mitting them to be considered as & single unit rather 
than as two divérse structures which merely share & 
common site. G. H. BoURNE 


NON-DESTRUCTIVE TESTING OF. 
MATERIALS AND STRUCTURES 


HE French and English editions of the report*. 

on the symposium on ‘Non-Destructive Testing 
of Materials and Structures", held in Paris in January 
1954 by the Réunion Internationale des Laboratoires 
d'Essais et de Recherches. sur les Matériaux et les 
Constructions, include thirty-nine papers from four- 
teen countries, some of the discussion and a biblio- 
graphy containing references to fifty-five papers on 
non-destructive testing. The symposium was very: 
largely concerned with the testing of concrete, and 
the scope of the report is not therefore as extensive 
as the title suggests. There are, however, four papers 
in the report, by M. Mamillan, G. Dawance, A. Moles 
and J. Jacquesson, of France, which deal in particular 
with the testing of materials other than concrete, 
namely, stones, rock and souls. 

The three sections of the report cover vibration 
‘methods (A), hardness methods (B) and radiographic 
methods of test (C), respectively. The numbers of 
papers dealing with these methods vary consider- 
ably : there are twenty-six papers in section A, nine 
in section B and four in section C. The papers are 
prefaced by short summaries introducing the sections 

,* International Union of Testing and Research Laboratorles for 
Materials and Structures (RILEM). Proceedings of the International 
Symposium on Non-Destructive Testing of Materials and Structures. 


Yol 1, pp. x+1-208; oe 2, pp. 114+200-404. (Paris: RILEM, 
12 rue Brancion.) 2,000 fr. E 
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of the report and a general note on research matters 
requiring further investigation, based on a report 
prepared by a working-group appointed during the 
symposium. The summary of section A contains a 
useful review in tabular form of types and applications 
of resonance and pulse velocity tests with their 
advantages and disadvantages. Like most of the 
papers, however, this summary is more concerned 
with laboratory tests than with field-tests, and an 
important omussion in regard to the latter is mention 
of the practical difficulty of measuring path-lengths 
sufficiently accurately in testing cast in-situ concrete 
structures by the pulse velocity method. Some of the 
statements in the second table of this summary 
should also be interpreted with reserve, particularly 
the point that the variabihty of the quahty of the 
conerete. within & test specimen or structure can be 
obtained using the pulse velocity method. This has 
not yet been satisfactorily established: the vari- 


ability of the pulse velocity may indicate the vari- - 


ability of the concrete m a structure, since a reduction 
of the pulse velocity usually indicates a reduction in 
strength, but relationships between pulse velocity 
and strength are not closely definable in the field. 

The first six papers, from France, South Africa, 
Japan, United States and Italy, describe apparatus 
and techniques for measuring the elastic properties 
of concrete by resonance tests on laboratory specimens 
in longitudinal and transverse vibration. The paper 
-by N. Stutterheim, J. P. A. Lochner and J. F. Burger 

--(South Africa), including the results of corrosion 
studies on concrete and cement mortar, is of par- 
ticular interest, while C. E. Kesler and Y. Higuchi 
(United States) also contribute & useful paper on 
experimental problems. The remaining seven papers 
on resonance tests, from Japan, France, Switzerland 
and Groat Britain, consider the mterpretation of test 
data. A topic common to the majority of these 
papers is the relationship between the elastic prop- 
erties and the strength of concrete. The dynamic and 
static moduli of concrete are compared by J. P. 
Daxelhofer (Switzerland), R. H. Elvery (Great 
Britain) and A. Lazard (France), and further remarks 
on this matter are included by R. Cabarat (France), 
T. Takabayashi (Japan) and F. Arredi (Italy). 
Daxelhofer’s contribution mcludes observations on 
the use of resonance tests in studying frost damage 
to concrete at the Lausanne Polytechnic. 

The succeeding thirteen papers of section A are 
concerned with pulse velocity measurements and 
their interpretation. Relationships between pulse 
velocity and the strength of concrete are dealt with 
by R. Jones (Great Britain), J. Andersen and P. 
Nerenst (Denmark), Y. Kameda, K. Awaya and I. 
Yokoyama (Japan), G. Magnel and G. Huyghe 
(Belgium) and M. Okushima and Y. Kosaka (Japan), 

' while some information on relationships for stones is 
given by M. Mamillan. Jones's paper is noteworthy 
as a summary of much basic research at the Road 
-Research Laboratory, Harmondsworth, and Andersen 
and Nerenst give a detailed account of their experi- 

. ence using the condenser chronograph developed at 
the State Testing Laboratory, Copenhagen. These 


two papers and those by Kameda, Awaya and ` 


Yokoyama, by A, Voellmy (Switzerland) and by 
Magnel and Huyghe, will probably be the papers of 
most interest to readers concerned with field-work 
on concrete, and a paper by G. Dawance to readers 
concerned with field-measurements on rocks. A 
section in the paper by J. Chefdeville (France) on the 
detection of faults and cracks supplements Jones's 
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remarks on this subject, and the detection of 
fire damage is considered by Andersen and Nerenst 
and in the joint paper by Kameda and his 
colleagues. i 

. In section B, on bardness testing, papers are con- 
tributed from Yugoslavia, Germany, Switzerland, 
Brazil and France, 1 which countries hardness tests 
on econerete have rsceived greatest attention. K. 
Gaede (Germany) znd E. Sehmudt (Switzerland), 
prominent workers in this field, present papers 
deseribing the use of the Franck, Einbeck and 
Schmidt hammers, vhie G. Weil (Germany) points 
out that the Franck nammer is favoured in Stuttgart. 
Papers by G. Dawarce and D. Jetvic, R. Peltier and 
P. Meynier deseribe-experience of the use of the 
Schmidt hammer in France, and P. Vassitch (Yugo- 
slavia) discusses general problems associated with 
hardness tests and considers both indentation and 
rebound measuremsnts. A. Voelimy compares 
results obtained using different types of hammer and 
by penetration testa, and imphes that the Schmidt 
hammer is preferable to other types. This point is 
clearly-a matter of controversy amóng workers with 
experience of hardness testing, however. 

The four papers o7 section C describe radiographic 
testing techniques shat are still in their mfancy. 
With one exeeptiior—a8 short note by G. Huyghe 
(Belgium)—they deal with research in France. J. 
Brochard describes and discusses density measure- 
ments by gamma-radiation at the Centre "Expéri- 
mentale de Recherches et d'Études du Bátimeat et 
des Travaux Pubhes and thé measurement of water 
content by neutron bombardment. J. P. Fackler's 
paper is a detailed account of gamma-ray tests on 
concrete at the Cenzre Scientifique et Technique du 
Bátiment for the specialist, and J. Jacquesson’s 
paper considers a problem in the technique of 
measuring soil densiues. 

The report is a useful end informative account of 
progress and investigations prior to 1954. It appears 
that it was decided to omit some of the discussion in 
the report, presumably in view of the large number 
of papers. Presentauon of a large number of papers 
during the symposium had the effect of reducing the 
time spent on discussing the difficulties attending 
application of the rcethods of test and the practical 
significance of fieldaest results obtained by them. 
These matters are vitally important, and determine 
the value and promise of existing techniques of non- 
destructive testing ir regard to concrete construction. 

A. E.-SEDDON 
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TEXTILE INDUSTRIES IN. THE 
UNIVERSITY OF LEEDS 


REPORT FOR 1953-54 


HE eightieth report, to the Worshipful Company 

of Clothworkers of the City of London, of the 
Advisory Committee of the Departments of Textile 
Industries and Colour Chemistry and Dyemg, Unver- 
sity of Leeds*, covering the session 1958—64, notes 
that the new buildmz to house the man-made fibres 
division of the Department was rapidly approaching 
* Report to the Worshipful Company of Clothworkers of the City 
of London of the Advisory Committee on the Departments of Textile 
Industries and Colour Chemistry and Dyeing in the University of 


TEA for the Session 1953-54. Pp 42. (Leeds. The University, 
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completion. A third chair, that of textile technology, 
has now been instituted ın the Department, and the 
research school in the Department of Colour Chemistry 
and Dyoing has been further stréngthened by the 
appointment of an Imperial Chemical Industries, 
Ltd., Research Fellow. The graduates of both Depart- 
ments are in keen demand by many branches of 
industry. In textile physics further work has been 
carried out on the examination of fibre surfaces by 
replica methods, and a study of the fine structure of 
keratin fibres disintegrated by various techniques has 
shown that super-contraction is molecular rather than 
fibrillar in origin. A study has been made of the 
pigment granules isolated from various wools and 
haws, and of their location in the fibres. In textile 
chemistry good progress is reported in the synthesis 
of polypeptides and related compounds, and in the 
search for new cross-linking agents it was found that 
reductone undergoes a unique type of polymerization 
in aqueous solution and that the polymer so formed 
18 deposited inside the fibres. Further work was 
carried out on the initiation of the polymerization of 
vinyl compounds inside wool fibres with persulphates, 
on the formation of polyaerylonitrile m wool and on 
suint and wool wax; a strikmgly novel approach has 
been developed to the problem of dimensional stability, 
and a mixture of fluorescent dyes has been devised 
which gives different colours with wool, cellulosic 
fibres, cellulose acetate, nylon, "lerylene' and ‘Orlon’. 
In textile engineering, work continued on the develop- 
ment of the new type of cap designed to give uniform 
spinning tension, on the drymg of wet fibrous materials 
and theoretical studies on the use of felts in removing 
water in the manufacture of paper. -In textile tech- 
nology the electronic mule was bemg used with great 


the draftmg of condensed slivers, and a comprehensive 

“Investigation was in progress on the effects of weaving 
tensions on cloth characteristics with special reference 
to rayon fabrics. Changes occurring in the setting of 
nylon were being studied, and further progress has 
been made in work on the proofing of viscose rayon 
agaist bacterial attack. 

The Department of Colour Chemistry and Dyeing 
made further progress m its studies of the basic 
reactions of anthraquinone chemistry, completing the 
direct hydroxylation of peri-naphthalimide and the 
quinoxaline derived from acenaphthenequinone, and 
pyranthrone, amphi-isopyrantbrone, and 6-phenyl- 
mesobenzanthrone. Other work has related to the 
mode of formation of the anthraquinone carbazole 
dyes from derivatives of 1: 1l'-dianthraquinonyl- 
&mine, the reactions involved in the reconversion of 
sulphuric esters of reduced forms of vat dyes into 
the parent compounds, and on the nature of the 
products formed by the ‘over-reduction’ of indan- 
throne. Work on the action of Grignard reagents 
and dialkylceadmiums on alkylquinolinrum salts was 
completed, and a relation found between the basic 
strength of anions and their orientation in nuclear 
substitution reactions. Work on the properties of 
the N-methyl-derivatives of anthraquinone~acridine 
dyes, the chemistry and dyeing properties of 
hematin, the colourmg matter of logwood, and 
quantitative studies on the dyeing characteristics of 
chlormated wool continued, while the dyeing of 
blends of wool and ‘Fibrolane’, and the dyeing 
-characteristics of wool-nylon, wool—‘Ardil’ and 
nylon—‘Ardil’ for mixtures of acid and pre-metallized 
acid dyes were also investigated. Lists of publications 
are included. 
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HIGH-ENERGY PARTICLE . 
ACCELERATORS IN THE UNITED 
STATES 


NE of the most noteworthy features of the 
International Conference on the Peaceful Uses 

of Atomic Energy held in Geneva last August was 
the series of evening lectures delivered by dis- 
tinguished scientists. In particular, Prof. E. O. 
Lawrence’s talk on August 11, in which he outlined 
the research programme in the United States con- 
cerned with the production of large currents of high- 
energy sub-atomic particles by means of accelerators, 
was especially interestmg and provoked much dis- 
cussion. The illustrated article, ‘“High-Current 
Accelerators”, which is contributed by Prof. Law- 
rence to the December 9 issue of Science (122, 1127 ; 
1955), is based on his talk to the Geneva conference, 
and ın ıt he emphasizes the importance of the problem 
of the production of intense beams of high-energy 
particles for future progress in nuclear physics. This 
is illustrated by the remark that the particle current 
has steadily decreased as the energy has moereased— 
milliamperes for the 1940 cyclotron, microamperes 
for the 1943 synchrocyclotron, millimieroamperes for 
the present cosmotron and bevatron—and that, 
extrapolating on this basis, currents of only two 
protons per hour will be produced by accelerators 
giving particles of 1019 eV. energy. Reference is made 
to the work of L. H. Thomas and to the later 
approaches of V. Veksler and E. M. McMillan to the 
problem of a suitable magnetic field for a high-energy 
cyclotron. The basic similarity between the solutions 


, ın providing an azimuthal variation in the magnetic 
success for studying the behaviour of fibres during : 


field to achieve focusing of the particles is pointed out. 

Prof. Lawrence then describes briefly experiments 
that have been carried out in the Radiation Labor- 
atory of the University of California, Berkeley, where 
he is director, with an electron model of a clover-leaf 
(this refers to the shape of the. magnet pole-pieces) 
cyclotron. The model operated m complete agree- 
ment with theoretical expeetations and showed that 
the Thomas-type field can provide the necessary 
axial and radial stability and that the accelerated 
electrons can stay m phase with the constant- 
frequency accelerating voltage. In addition^to pro- 
ducing high currents of high-energy particles, 
equivalent to 300-MeV. deuterons, with very low 
voltages on the accelerating electrodes the clover-leaf 
cyclotron possessed the admirable property of easy 
extraction of the béam. Mention is‘also made of 
recent novel approaches that have been suggested to 
the problem of adapting cyclotrons and betatrons to 
produce high currents of high-energy particles, and 
these, are now being put to practical test by the 
accelerator design group of the Mid-western Univer- 
sities Research Association under the direction of 
Prof. D. W. Kerst. 

During the past four or five years, along with the 
development of the clover-leaf cyclotron, the Radia- 
tion Laboratory has concentrated much effort, in 
collaboration with the California Research and 
Development Co., on the construction of & linear 
accelerator of the cavity-resonator type devised by 
L. W. Alvarez. The objective ıs to produce a particle 
accelerator capable of delivering thousands of kılo- 
watts of high-energy protons. Details are given by 
Prof. Lawrence in his article of this A-48 lmear 
accelerator, including the ion-injector, the beam 
focusing and steering magnet, the 24-Mc./s, buncher 
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and quarter-wave acóelerator already completed, and 
the two 48-Mc./s. resonant-cavity accelerator sections, 
each 20 ft. long, which are still under construction. 
The injector consists of an arc source, in a solenoidal” 
magnetic field, mounted on insulators in a vacuum 
envelope, and a focused ion beam of up to $ amp. 
has been obtained. Deuterons are accelerated by the 
quarter-wave machine from 140 keV. to about 
1 MeV., at which speed they enter the two resonator- 
cavity sections. It is hoped finally to -obtain an 
output from the complete accelerator of 1 amp. of 
7.8 MeV. deuterons, and it is expected that the 
accelerator will be in operation early this year. 


EFFECT OF UREA ON TRYPSIN 
AND ALPHA-CHYMOTRYPSIN: 
` By Dr. J. IEUAN HARRIS* 


Carlsberg Laboratorium, -Copenhagen 


M simple organic substances such as' urea 
are known to modify the specifie stereochemical 
configuration of protein molecules in aqueous solütion, 

_and it is now well established that the increase in 
intrinsic viscosity ehcountered when native globular 
proteins are dissolved in concentrated urea solutions 
may be interpreted in terms of an increased molecular 
asymmetry associated with the unfolding -of poly- 
peptide chains from their specific ‘native’ configura- 
tions’. Viscosity measurements carried out in urea 
solutions have thus been frequently used as an 
experimental index of protein denaturation’. A more 
complete characterization of such a complex and ill- 
defined phenomenon is, however, obtained when 
viscosity changes are correlated with changes in 
other and entirely different properties of the protein 
molecule measured in the same chemical environ- 
ment?. Although such an opportunity presents itself 
in the case of the biologically active proteins, a survey 
of the literature dealing with the effect of urea on & 
number of proteolytic enzymes reveals that in many 
instances the measurement of enzymatic activity has 
been used as the sole criterion of denaturation®~’. 

The assumption that protein denaturation and 
enzymie activity are mutually exclusive phenomena 
can be valid only if activity measurements are carried 
out under conditions which are not in themselves 
conducive to denaturation or to & reversal of a 
previously established denaturation effect, and 
although this crucial condition was stated by Anson 
and Mirsky? in their classical studies on the reversible 
denaturation of proteins, it has not always received 
the attention that it deserves. Thus-in some cases 
the effect of urea on an enzyme has been evaluated 
on the basis of activity measurements carried out by 
the addition of an aqueous solution of the enzyme to 
a substrate dissolved in urea’, and in others, urea» 
solutions of an enzyme have been assayed under 
conditions which involve & dilution of the urea con- 
centration in the assay medium*-’. These experi- 
mental procedures frequently lead to equivocal con- 
clusions, since the possibilities that the ‘active centre’ 
of an enzyme molecule may be shielded from urea 
denaturation by formation of a stabilized enzyme/ 
substrate complex, or that an inactivated denatured 
molecule may be subject to reversible reactivation, 
are not taken into consideration. 


D - LÀ 
*Seientifie Staff, Medical Research Council. Present address: 
Department of Biochemistry, University of Cambridge. _ 
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The crucial importance of relating changes in 
enzymic activity to changes in one or more of the 
physical properties ef the enzyme protein measured 
in the same chemical environment received further 
emphasis when i was shown in this laboratory? that 
urea-denatured cibcnuelease retains the catalytic 
functions of the native enzyme. Alternative explana- 
tions therefore become possible for the results 
obtained in previous studies on the action of urea on 
chymotrypsin’, pepsin*, pepsin’, catalase? and tryp- 
sin" For example, in a recent communication, 
Viswanatha and Liener? report that, trypsin forms a 
stable active systen- in the presence of 8-3 M urea 
at pH. 7-6; in an endeavour to explain this apparent 
retention of activity, it was postulated that the 
native active trypsm molecule is prevented from. 
unfolding by formation of a stable proteih/urea 
complex. The alisrnative possibilities, that «the 
enzyme retains activity in an unfolded form, or that 
it is reversibly unfolded in 8:3 M urea, are not con- 
sidered, despite the fact that activity was always 
measured under conditions which involved a five-fold 
dilution of the urea concentration. In view of such 
considerations, the effect of urea on the enzymic 
activities of trypsin and a-chymotrypsin has been- 
re-investigated.  . 

Freshly prepared i per cent solutions of a dialysed. 
recrystallized preparation of trypsin (obtsined through- 


- the courtesy of the Novo Terapeutisk Laboratorium) 


in the appropriate concentrations of urea (A.R. grade, 
recrystallized from squeous ethanol before use, and 
dissolved in glass-distilled water containing 0-1 M 
potassium chlonde) at pH 4-0, were subjected to 
viscosity studies in & capillary viscometer maintained 
at 20° (40-01) C. Aliquot portions of the same 
freshly prepared solctions.were diluted twenty times 
with the corresponding urea solution and assayed}? 
against «,N-toluenesalphonyl-r-arginine methyl ester 
(6-005 M) (a) in tke appropriate concentration of 
urea, and (b) in aqueous solution, at pH 7-8 and 25°. , 
Activities expressed as zero-order velocity constants 

were calculated from the initial slopes of alkali’ 
uptake curves automatically recorded by means of_a 

Jacobsen-Léonis pE-stat™; for purposes of com- 

parison the activity of a control aqueous trypsin 

solution (1:72 mM [min.[mgm. trypsin nitrogen) is 

expressed as l. The results obtained are summarized 

in Fig. 1. 

The intrinsic viscosity of trypsin increases as 8* 
function of the concentration of urea and approaches 
a maximum value in.8 M urea ; and a corresponding 
decrease in enzymic activity is observed when assays 
are carried out in the presence of the appropriate 
concentrations of ursa. Thus, contrary to previous 
results’, trypsin is not active in 8 M urea; and 
furthermore, an. acueous solution of trypsin is 
rapidly inactivated (75 per cent inactivation during 
2 min.) in 8 M urea at pH 7-8 even in the presence 
of «,N-toluenesulphonyl-u-arginine methyl ester. In 
4 M urea, where the viscosity increase is 55 per cent 
of the maximal, trypsin retains 48 per cent of its 
initial activity, and similar correlations between 
increase in viscosity and loss of activity are observed 
at other concentrations of urea. When assayed in 
aqueous solution, however, urea solutions of the 
enzyme are found ta regain full activity (Fig. 1). 

These results suggest that at each concentration of 
urea & mobile equilibrium exists between native 
active trypsin and unfolded inactive trypsin (cf. 
refs. 12 and 13); ecuilibrium is rapidly attained at 
20° and pH 4, is independént of -trypsin concentre- 

& - 
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enzyme nitrogen = 1 9 


tion, and is completely reversible on dilution. In 8.M 
urea, trypsin exists entirely in a stable, unfolded 
inactive form which regains its former active con~ 
figuration in aqueous solution. 
.concentrations of urea, however, the initially formed 
reversible equilibrium’ states are subject to a second- 
„ary, irreversible activation process which is 
maximal in 4 M -urea where, according to the egu- 
librium hypothesis, the solution contains equimolar 
concentrations of active enzyme and of potential 


substrate m the form of unfolded enzyme molecules. , 


Furthermore, although the composition of the equi- 
librium mixture is independent of the initial trypsin 
concentration, the kinetics of the subsequent m- 
activation reaction suggest that it 18 an enzyme; 


catalysed reaction which depends on residual trypsin " 


concentration, pH and temperature (Harris and 
Linderstrom-Lang; to be published). No increase in 
non-protein nitrogen could be detected (as measured 
by ultra-violet absorption at 280 my of fractions 
soluble in 10 per cent trichloracetic acid) in 4 M 
urea, but preliminary end-group studies are never- 
theless consistent with the view that inactivation 1s 
due to & limited enzyme-catalysed autolysis at_pH 4. 
Similar explanations have been proposed!5!3 to 
accourit for the irreversible inactivation of trypsin in 
neutral and alkaline aqueous solutions, and for the 
enhanced autolysis of trypsin m 4 M urea at pH 7-67. 
In the case of a- -chymotrypsin (recrystallized, salt- 
. froe preparation), viscosity studios were carried out 
on 1 per cent solutions at pH. 5-0 and 20°, and enzyme 
activities were determined by the esterase procedure!? 
(n-tyrosine ethyl ester, 0-02 M, pH 7-8, 25°). Results 
are summarized in Fig. 2. The viscosity of chymo- 
trypsin increases sharply as a function of urea con- 
centration, and the close correlation between increase 
m viscosity and loss of enzyme activity suggests that 
a-chymotrypsin also forms equilibrium mixtures of 
native active molecules and unfolded inactive male: 
cules in urea solutions. 
At pH» 5 and 20° equilibrium is attained very 
rapidly ; ‘but in contrast to trypsin’ the extent of 
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unfolding is markedly mfluenced by pH. Thus in 
4 M urea at pH 5-0, chymotrypsin appears to exist 
entirely in the native state and retams full activity 
when assayed in the presence of 4 M urea at pH. 7°8. . 
At pH 4-0, on the other hand, an equilibrium mixture 
18 formed which contains about 30 per cent of un- 
folded inactive niolecules and the extent of unfolding 
increases further as the pH 1s lowered. In addition, 
the equilibrium which is rapidly ‘established in urea 
solutions at: pH 5 and 20° is not reversed;to any 
appreciable extent in the presence of substrate in 
aqueous solution at pH 7-8 and 25°, that is, under 
conditions which lead to quantitative recovery of 
activity in the case of trypsin. Equilibrium mixtures 
of chymotrypsin are also subject to & secondary, 
irreversible enzyme-catalysed inactivation reaction ; 
for example, although chymotrypsin is initially 
80 per cent active in 5 M urea, the activity 15 reduced 
to 40 per cent on standing for 30 mm. at pH 5: 9 
and 20*.. 

From the results of this investigation, ıt may be 
concluded that, unlike ribonuclease?, trypsin and 
chymotrypsin do not retain activity in an unfolded 
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- form, and that covalent cross-linkages are in them- 


selves not sufficient to maintam the integrity of the 
specific geometrical configurations which are essential 
for catalytic activity. ^ Nevertheless, for practical 
purposes it is possible to take advantage of the fact 
that both enzymes are stabilized to a considerable 
extent against urea inactivation in the presence of a 
substrate, and can thus be used to degrade proteins 
which are themselves susceptible to denaturation in 
urea but which resist digestion in their native con- 
figurations», The well-known haemoglobin: assay 
procedures for both irypsin!* and chymotrypsin? are 
m fact based on this principle, while, more recently, 
similar considerations were found to apply in the 
ease of carboxypeptidase”, 

I wish to thank Prof. K. Linderstrom- Lang and 
Dr. M. Ottesen for their stimulating interest, helpful 
suggestions, and generous hospitality, and. Dr. W. F. 
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Fig. 2. bo E of urea on a-ghymotrypsin. 

(gm./100 ml), 1 per cent chymotrypsin in urea pH 60, 2 : 

Esterase activ: ity (I-tyrosine ethyl ester, 0-02 per cent) pH 7 78, 

25*: A in urea; O in aqueous solution (0-045 mM/min./mgm. 
" chymotrypsin nitrogen = 1 0) 
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Harrington for advice in.the procedures and inter- 
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STRUCTURE OF SMALL VIRUSES 


T is a striking fact that almost all small viruses are 
either rods or spheres. The purpose of this article 
is to explain this observation by means of the fol- 
lowing simple hypothesis: a small virus contains 
identical sub-units, packed together ‘in a regular 
manner. It has been suggested before! that viruses 
are constructed from sub-units; but the idea has not 
previously been described in precise terms or put 
forward as a general feature of all small viruses. 

We beheve that there is conclusive evidence for 
this hypothesis in two cases and suggestive evidence 
in & number of others. 
evidence comes from the plant viruses, we shall 
restrict. our discussion to these, except for a few 
remarks on animal viruses at the end of the article. 


Plant Viruses 


Notice first that all plant viruses which have been 
studied carefully are extremely regular in their shape 
and $ize?*. In electron micrographs their dimensions 
are constant. One particle of turnip yellow mosaic 
virus, for example, is the same size'as another, to 
within the errors of measurement. Moreover, the 
"'spherical' viruses have shapes very close to that of 
a sphere—there seem to be no ellipsoidal plant 
viruses. All cases where they have appeared as 


- flattened spheres have been shown to be due to the ' 


surface tension caused by drying prior to electron 
maucroscope examination. In good photographs there 
are sometimes suggestions that the ‘spheres’ are more 
nearly regular polyhedra, which, as we shall see, is 
what one might expect. 

The great regularity of plant viruses is shown even 
more strikingly by their ability to-form crystals (or 
paracrystals) which give good X-ray photographs’, 
often with reflexions extending to small spacings. 
From this we can infer that a very high degree of 
order exists within such viruses, and that, to a 
resolution almost at the atomic level, one virus 
particle appears identical, or at least very similar, to 
all its sister virus particles. A plant virus can thus 
be considered a ‘molecule’ in the sense used by 
protein erystallographers—an entity, the major part 


‘and 6 per cent riboaucleic acid’. 


As most of the present ` 
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of-which has its atoms arranged in definite (relative) 


.positions in space. 


All known plant viruses consist of two chemical 
components only: protein and ribonucleic acid. It 


seems likely that taere is a general plan for their : 


rélative positions and that the majority of the protein 
lies on the outside of the virus, surrounding a central 
core composed largely, if not entirely, of ribonueleic 
acid. This arrangement is well established for only 
two viruses—the soherieally shaped turnip yellow 


mosaic virus (by Markham’) and the rod-shaped.. — 


tobacco mosaic viras (by both the Tubingen’ and 
Berkeley groups*)—ut we believe that it is likely to 
apply to all simple viruses. That is, the protóin 
component of a round virus is a spherical shell, and 
of a rod-shaped virus, a cylindrical shell. Our hypo- 


thesis is that in Loth cases these shells are con-' 


structed from s large number of identical protein 
molecules, of small er moderate size, packed together 
in a regular manner. Our hypothesis may apply, 


* though in a slightly different form, to the ribonucleic 


acid component. “his is discussed in more detail 
later. . ! i 


Tobacco Mosaic Virus 


This rod-shaped ~ırus is the best studied and we 
shall therefore cons:der its structure in detail. 

Tobacco mosaic varus contains 94 per cent protein 
The characteristic 
particle, which is closely connected with the infect- 
ivity, has a ‘molecu_ar weight’ of about 45 million, a 
length close to 3080 A. and a diameter of about 
170 A. The early X-ray work? showed clearly that 
this particle is mace up of sub-units of some sort. 
More recently it wes realized that the basic feature 
of the structure is its helical nature*. The protein 
part of the virus is :onstructed from a large number 
of structurally equivalent sub-units (small globular 
proteins) set in helizal array ‘about the central axis. 
The pitch of the he.ix is 23 A. The number of sub- 
units per turn is moze difficult to establish—the most 
probable-value (Franklin, R. E., and Holmes, K. C., 


. personal communication) gives a molecular weight 


for the sub-unit of &bout 20,000. 

A very similar vélue is suggested by the dhornical: 
evidence. Harris and Knight’ first examined the 
carboxyl end-groups of the polypeptide chains, and 
found that the vırus-particle had about 2,500 terminal 
groups, all threonins. This suggested that the virus 
contains 2,500 idenzical polypeptide chains, an idea 
which has been. further strengthened by the recent 
work of both the Tubingen? and Berkeley! groups, 
who ‘have identifiec. the terminal three residues at 
the carboxyl end of this polypeptide chain. 

Some’ additional feature is obviously needed to 


- determine the lengsh of the protein -shell, and we 


would guess that in the intact virus this is controlled 
by the length of the ribonucleic acid core. This 
would explain why rods of indefinite length are pro- 


. duced when undenatured protein sub-units are re- 


aggregated in the absence of ribonucleic acid!7. 
Moreover, when tke re-aggregation occurs in the 
presence of ribonucleic acid, it is reported by 

Fraenkel-Conrat and Williams" that rods of 3000 A 
in length occur very frequently. 

The structure of tobacco mosaic virus, then; is 
based on a helix, or, in other words, it has a screw 
axis—in this cesse? a non-integer screw axis. This 
symmetry axis impzes that all the protein sub-units 
in the body of the virus have the same environ- 
ment. The same:con£acb points between neighbouring 


- 


‘ 
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sub-units are used over and over again as we move 


"along the helix. This feature 1s the clue to the general. 


principle which we can apply whenever, on the 
molecular level, a structure of a definite size and 
shape has to be built up from smaller units; namely, 
that the packing arrangements are likely to- be 
repeated again and again—and hence that the sub- 
, units.are likely to be related by symmetry eléments. 

So: far we have been mainly concerned with the 
.protein, and have neglected the ribonucleic acid 
“component of the virus. Is that, too, made up of 
sub-units ? The ribonucleic acid content of tobacco 
mosaic virus is father low, and not more than -four 
nucleotides can be associated with a given protein 
sub-unit. Now if all these groups were identical, the 
analytical composition of the ribonucleic acid would 
be based on the number 4, which it certainly is noti4. 
Moreover, the ribonucleic ‘acid is probably connected 
with the genetic properties of the virus, and so its 
fundamental unit must contain a much larger number 
of nucleotides. 

This does not mean, however, that ribonucleic acid 
sub-units do not exist, since it 1s possible that the 
ribonucleic acid core contains a number of identical 
strands systematically ‘interacting with the protem 
shell. The important consideration is that the packing . 
arrangement should be repeated over and over again ; 
, and this can be done if the symmetry of the ribo- 
nucleic acid is thé same as the symmetry of the 
protein and if the symmetry apples only to the 
sugar-phosphate backbone and not to the sequence 
of bases. It remains to be seen whether this type of 
arrangement can be established experimentally. 


- Spherical Plant Viruses“ 


We have seen that the rod-shaped helical form of 
tobacco “mosaic virus represents & natural way of 


constructing a large container from identical much _ 


smaller building blocks. The question we must now 
ask is whether the protein shell of the spherical 
viruses is likewise constructed by & regular aggre- 
gation of one type of small protein molecule, and, if 
so, how this is done. Unfortunately, there has been, 
to our knowledge, no systematic chemical search for 

“the presence of sub-units in spherical viruses and so 
‘we must rely almost completely on crystallographic 
evidence. 

It has been. shown in two cases—bushy stunt 
virus'® and turnip yellow mosaic virus!*—that 
spherical viruses crystallize in a unit cell which has 
the shape of a cube; but unfortunately the X-ray 
photographs did not establish whether the symmetry 
also was cubic. This is important because, as has 
been pointed out by Dr. Dorothy Hodgkin! and Dr. 
Barbara Low!, if the lattice possesses true cubic 
symmetry so must the virus. particle, since there is 
only one particle in the primitive unit cell. 

It has now been clearly established by Caspar (see 

following communication) that the unit cell of bushy 
stunt virus has cubic symmetry, and that, in this 
- particular case, the virus has an even higher sym- 
metry than the unit cell. Though this evidence 
applies to only one virus, we expect that further 
investigation will show that many small spherical 
viruses have cubic symmetry, for the reasons given 
below. 

Now a virus possessing cubic symmetry must 
necessarily be built up by the regular aggregation of 
smaller asymmetrical building bricks, and this can be 
done only in &-very hmited number of ways. Since 
viruses are made of protein and ribonucleie acid, both 
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Table 1. THER THREE POSSIBLE phy POINT GROUPS FOR A SPHERICA! 
IRUS 


Vor 177 





No. of 





No. and type Platonic solid 
Crystallographic of rotation asymmetric | with these sym- 
. description, &xes present units metry elements 
23 3 2-fold 12 Tetrahedron 
. 4 3-fold : 
492 8 2-fold - * , 
. 4£8-fold 24 Cube 
» - 9 4-fold Octahedron | 
582 15 2-fold g 
10 3-fold 60 Dodecahedron 
6 5-fold Ycosahedron 








The number of sub-units will be the same aa, or a-multiple of, thi 
- number of asymmetric units 


of which contain asymmetric carbon atoms of ont 
particular hand only, those symmetry element: 
(mirror planes and centres of symmetry) which turr 
& right hand into a left hand are impossible. Thu: 
we can only have rotation axes, and for cubic sym. 
metry this limits us to only three different com 
binations of symmetry elements. 

Each of these three classes must contain ai leasi 
four three-fold axes and three two-fold axes, arrangec 
as for a tetrahedron. The first class contains nc 
additional type of axis, while the second and thirc 
have four- and five-fold axes, respectively. Such az 
arrangement of symmetry elements is known as s 
‘point group’ » in contrast to a space group whick 
applies to a regular arrangement extending tc 
infinity. In Table 1 are listed the three cubic point 
groups, possible for virus particles’ and also the 
-regular polyhedra which have these- symmetry 
elements (among others). Notice that in all these 
point groups the minimum number of asymmetric 
units must be a multiple of 12. 

Three further points must be made to prevent 
misunderstanding. First, it is possible to arrange 
- sub-units in other ways to produce a spherical shell, 
but the symmetry will not be cubic, and as they are 
less likely -we shall not discuss them further here. 
Second, the asymmetric unit, upon which the sym- 


- metry elements act to’ build up the spherical shell, 


may consist of several identical sub-units joined 
together in some unsymmetrical fashion. This occurs 
quite often in protein crystals and would not be 
unexpected. Nor need the sub-unit be a single protein 
molecule in the chemist’s sense of a unit joined 
together by chemical bonds. Several different 
protein moleculés may aggregate to form the asym- 
metric unit. Third, our predictions concern the 
symmetry elements present in a virus particle, not 
its exact shape. However, this is likely to be 
approximately spherical, and may, under high 
resolution, appear polyhedral or perhaps with bumps 
on, hke & rather symmetrical mulberry. Both these 
forms have been seen in electron micrographs. 

' It is not easy to explain m a short space why there 
are so few ways of building a spherical shell, but the 
reader can soon convince himself that it is difficult 
by trying to draw identical shapes which completely 
cover the surface of a tennis ball. - It is impossible, 
for example, to do this entirely with hexagons, even 
if their shape is irregular. The point is very well 


“stated in D’Arcy Thompson’s “On Growth and 


Form"", in which we find “the broad, general prin- 
ciple that we cannot group as we please any number 
and sort of polygons into a polyhedron, but that the 
number and kind of facets in the latter is strictly 
limited to a narrow range of possibilities". The 
reason is essentially a topological one. 
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- From the present X-ray evidence we are unable to 
distinguish the respective contributions of the protein 
and the ribonucleic acid, so we cannot be sure whether 
the. cubic symmetry is perfect and applies strictly to 
both of them. Wo cannot tell whether the protein 
sub-units contain ideritical sequences of amino-acids, 
or whether the ribonucleic acid sub-units (if they 
exist) have identical sequences of nucleotides. It 
should not: be very difficult, by end-group analysis, 
to.decide whether the protein components are all 
approximately equal. By analogy with tobacco 
rus we would guess that this will be found 
With the ribonucleic acid component, 
woblem is more difficult than it was in 
obacco mosaic virus, as the number of 
des per sub-unit is certainly much larger. 
follows from the higher percentage of ribo- 
nucleic acid? and the much smaller number of protein 
sub-units.) Only with a more detailed understanding 
9 the ribonucleic acid core.is the problem likely to 















Animal and Other Viruses ^ 

:. For animal viruses we are handieapped because 
1 here i is no. X-ray evidence available so far. However, 
it is now becoming. clear? that many of the smaller 
animal viruses, such as poliomyelitis and the various 
encephalitie viruses, are morphologically very similar 
to the. spherical plant. viruses. Not only are they of 
similar size (approximately 300 A. diameter); but it 
has recently been shown!* that poliomyelitis virus 
Also contains ribonucleic acid and can form crystals 
which appear as regular as those produced by the 
plant viruses. We thus think it very probable that 
cubie symmetry also extends to these animal viruses, 
and that the soluble antigens! (of about 120 A. 
diameter) frequently observed in infected cells are 
related. to the sub-units normally used in the 
assembly of the final infective virus. 

We also see no reason why our hypothesis should 
not be valid for viruses containing deoxyribonucleic 
acid. rather. than, ribonucleic acid. Although the 
structure. of bacteriophages is usually more complex 
than the smaller viruses discussed here, the fact 
that their heads appear polyhedral suggests that 
ideas of this general type may apply to them, too. 
On the other hand, it is less likely that they will be 
relevant to the structure of the larger viruses like 
vaccinia. 





Conclusion 


We. can now describe our hypothesis in a more 
general menner. We assume that the basic structural 
requirement for a small virus is the provision of a 
shell of protein to-protect its highly specifie packet 

bonucleic acid. This shell is necessarily rather 
rge, and the virus, when in the cell, finds it easier 
to control the production of a large number of 
identical small protein molecules rather than that of 
one or two very Jarge molecules to act as its shell. 
e small protein molecules then aggregate around 
the ribonucleic acid in a regular manner, which they 
can only do in a limited number of ways if they are 
to use the same packing arrangement repeatedly. 
Hence small viruses are either rods or spheres. The 
number of sub-units in a rod-shaped virus is probably 
d, but for a spherical virus the number is 
be a multiple of 12. Every small virus will 
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We believe that this hypothesis is likely to apply. 
(n this form or a simple variant of it) to all small E 
viruses which have a fixed size and shape. a 
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Structure of Bushy Stunt Virus 


bushy s:unt virus yield detailed X-ray 

diffraction patterns indicating a high degree of 

regularity in the virus structure. Bernal, Fenkuchen 

and Riley! found that the unit cell is body-centred.,, 
cubic with one virus particle per primitive lattice 
point. Previous X-ray photographs}? did not show 

whether the symmetry as well as the shape of ihe 

lattice is cubic. This is of considerable interest, since" 
cubic symmetry for the lattice would imply that the 
individual virus psrtices possess cubic symmetry’. 
This is discussed in the preceding article (by Criek, 
F. H. C., and Watson, J. D.). 

Precession photographs have been obtained from 
single erystals of bushy stunt virus which were grown 
by Messrs. F. C. Bewden and N. W. Pirie and kindly 
supplied by Dr. C. H. €arlisle. Two of these photo- 
graphs, showing the basal reciprocal lattice planes 
normal to the edge and body diagonal of the cubic 
unit cell, are illustrsted in Figs. land 2. These show 
two- and three-fold syn-metry respectively about the 
cube edge and cube-diagonal, and establish the space 
group as 7 23 (a — 386 A. ): 

. Early in this study, photographs were obtained 
from a disordered crystal which did not give lattice 












































476 . 


réflexions but in which the relative orientation of the 


, virus partieles appears to have been maintained. In 
one particular orientation this erystal gave a pattern 
of.diffuse reflexions lying in several rings, each of 
which contained ten symmetrically arranged spots. 
This 
well as two- and three-fold symmetry. 

If the virus has the point-group 532, rather than 
23, ib will have additional symmetry axes. 
will be one set each of two-fold, three-fold and 
d axes lying in non-crystallographic directions, 
as well-as the set of two-fold and the set of three-fold 
axes belonging to the space group. The directions of 
members of each of these five sets are shown in Figs. 1 
and 2, except for the three-fold axes of the space 
group which can be seen in another photograph not 
reproduced here. 

The intensity distribution which such symmetry is 
likely to produce on an X-ray photograph is best 
considered by reference to the Fourier transform of 
an individual virus particle. It can be shown that 
this transform is likely to exhibit spikes of high 
intensity extending from the origin along the direction 
of the symmetry axes. The X-ray pictures actually 
confirm. the existence of such spikes along the 
postulated axes. The only difficulty in the identifica- 
tion arises from the faet that the symmetry of the 
crystal lattice (23) is lower than that of the individual 
virus particles (532). This means that directions in 
the transform which are related by the symmetry of 
the virus particle have to be sampled on reciprocal 
lattice;points which have no symmetry relation, and 
the arrangement of which tends to obscure or 
confuse the underlying symmetry of the transform. 
However; allowing for this sampling difficulty, it is 
found that the radial variation of intensity near one 
iype of diad of the point groups 532 is very similar 
to that near the other type; this is exemplified 
especially by regions of zero intensity occurring at 
the same distance from the origin along both types 
of dyads. A similar correspondence. is also found for 
the two types of triads. Moreover, the intensity 
variations along the dyads and triads are different. 








Fig: 1. Precession photograph of basal reciprocal lattice plane 
normal to the cube edge of bushy stunt virus crystal (left). 
Weighted reciprocal lattice net showing the orientation of the 
twos. three- and five-fold axes of the point group 532 which lie 
in this plane (right). The: two-fold axes in this plane lie along 
250 coco the [100] directions of the lattice 











ests that the virus particle has five-fold as ` 


_ bushy stunt 





Fig. 2. Basal reciprocal lattice plane normal to cube diagonal 

showing the orientation of the two-fold axes of the point group 

532 which lie in this plane. The unlabeled lines lie along the 
[110] directions of the lattice 


All the evidence indicates that the virus has the 
point-group symmetry 532, which implies that it is. 
built up of sixty strueturally identical asymmetric 
units. The molecular weight of bushy stunt virus is 
about 9 million*, of which about 17 per cent is ribo- 
nueleie acid’ ; therefore, the molecular weight of the. 
protein part of the asymmetric unit is about 125,000. 
The point group symmetry does not preclude the 
possibility of each crystallographic unit being sub- 
divided further into a number of chemically identical 
protein molecules. Thus 125,000 is a maximum value 
for the size of the protein sub-unit. eee 

Chemical evidence, in fact, does suggest that the 
protein sub-unit may perhaps be smaller than this. 
There have been no end-group analyses reported for. 
virus, but its amino-acid analysis 
obtained by de Fremery and Knight5 can be used to 
calculate the minimum size of the sub-unit. Trypto- 
phan, cysteine, methionine and histidine are present 
in very small amounts and approximately in the 
molar ratio 1:2: 2:3. Assuming that all the protein 
molecules in the virus are identical (which may not. 
be true) these analyses give & minimum molecular. 
weight of 25,000-28,000. suggesting perhaps three | 
hundred protein sub-units. GO 

Thus the X-ray evidence shows that bushy stunt 
virus possesses sub-units. The number of sub-units. 
is certainly a multiple of twelve and very probably 
a multiple of sixty. The chemical data suggest that. 
the actual number may be as high as three hundred. 
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' LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is-taken of anonymous communications. 


The ‘Chain Effect’: a Possible Analogue 
of Enzyme Action - 


We wish to report a novel type of reaction in which 
the polymerization of pr-phenylalanine N-carbonic 
anhydride is initiated by polysarcosine (as dimethyl-: 
amide). This reaction, which has brought to light 
some features that are potentially of general import- 
ance in reactions mvolving polymers, shows marked 
analogies with processes m which enzymes function 
as catalysts. ' ~ 

The normal propagation reaction in the poly- 
merization of Du-phenylalanine N-carbonic anhydride 
initiated by primary or secondary bases is: 


^ Ph OH, CH—CONHR 


0 —— 


/, Ph CH, CH——CO 
RNE, + 


z NE——CO NH, 


and when carried out in nitrobenzene solution at 15°, 
it has! a bimolecular rate constant of 0-6 mole-!1. 
rmin.. However, if polysarcosine with a degree 
of polymerization (n) of about 20 1s used as mitiator, 
the ensumg reaction may be several hundred times 
as fast as would be expected on the basis of this 
rate constant. The initial rate of reaction, measured 
for a given polysarcosine concentration, is a function 
of n as shown in' Fig. I. The rate of the normal 
propagation reaction obtamed with non-polymeric 
initiation for the same concentrations of anhydride 
and base is only 3 x 10-4 mole 1-1 min. and is^ 
indistinguishable from zero in the graph. It ıs 
evident that the polysarcosine cham is capable of 
exercising a remarkable catalysis upon the reaction, 
and we designate this the ‘cham effect’. 

When low concentrations of polysarcosine are 
employed, the rate of reaction, initially high, may 
fall to the value corresponding to the normal propaga- 
tion reaction after a comparatively small degree of 
conversion, and unchanged anhydride remains in 
solution. Titration of the reaction mixture shows 
that. the base groups are still-free at this stage, no 
acid formation bemg detectable in the system. It 
seemed likely that the reaction product—poly-pr- 


15 


- 


(mole 1.7? min A) 


Initial 


m 
e 


ex 


+ 





r 10 (1603) 





0 10 20 40 


n 


Fig. 1. Dependence of initial rate on length of polysarcosine 

chain. Reaction in nitrobenzene at 15°C. [M], = 0 1 mole 173, 

concentration of polysareosine dimethylamide = 0 54 x 1072 

O, Experimental points; full curve calcylated on the 
basis of equations 2(a), (b) 


mole 1.77, 


+ CO, 
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phenylalanine—was un inhibitor, and this has been 
confirmed by experiments in which this polymer was 
added initially. Under these conditions no rapid 
reaction was observed. : 

In order to observa the chain effect in the system 
described, it is necessary for the polysarcosine cham 
to carry a terminal base group. If this is acetylated, 
no reaction occurs. Addition of a primary or secondary 
base (for éxample, piperidme) to the solution con- 
tainmg anhydride and acetylated polymer leads to 


@ reaction which has only about a tenth of the rate of” 


that due to the chair effect, indicatmg that the base 
is much more effect-ve when attached to the poly- 
sarcosine chain. - ` i 

We believe that the chain effect arises as a result 
of attachment of the anhydride molecules to‘ the 


' polysarcosine chain, probably by hydrogen bonding 


between the — NH groups of the former and the — CO 
'groups of the palymsr. Polysarcosine would be ex- 
pected, to be particularly effective in this respect, 
. Since it contains no >NH groups, and is 
therefore vnable to form  inter-peptide 
hydrogen bends. On the other hand, poly- 
pnr-phenylalanine, which contains NH 
(1 groups, does not give rise to the chain effect. 
As a result of the ‘adsorption’ of the an- 
hydride by the polysarcosine, the concentration of 
anhydride in the proximity of the base is greatly in- 
creased, and since tae polysarcosme chain is fairly 


flexible, the collision frequency between the base and ` 


the anhydride is much higher than that calculated on 
the basis of the overal concentrations of the reactants. 
Calculations of the crder of magnitude suggest that 
this mechanism is scfficient to account for the high 
rate observed, even if it is assumed that the reactivity 
of the anhydride is not increased by adsorption. The 
chemical changes occurring are probably essentially 
similar to those m (1), and the final product is a 
block copolymer of sarcosine and poly-pr-phenyl- 
alanine. The process described_would not operate 
when unattached base and acetylated polysarcosine 


are used, but hydrogen bondmg between base and ` 


polymer may be sufficient to give a small degree of 


attachment. . 
The inhibition. of she reaction by poly-pr-phenyl- 


alanine is readily understandable on this mechanism, | 


since this polymer would form interchaim hydrogen 
bonds with the polysarcosine, leading to aggregates 
of chains m whieh the accessibility of the adsorbed 
anhydride to the base 1s low, for steric ressons. 


Further, it would he expected that the nature of | 


the solvent would be an important factor. This is so 
in practice; the chain effect m NN-dimethylform- 
amide solution is onzy small. This liquid is capable 
of hydrogen bonditg to the anhydride and the 
polymer, and this will reduce the adsorption of the 
anhydride by the palymer. N-substituted carbonic 
anhydrides should not show the chain effect unless 
the substituent ‘carries a strong hydrogen-bonding 
group. P 

The observed dependence of the initial rates of 
reaction upon the sxperimental variables (n, an- 
hydride concentration [M] and sarcosine residue con- 
centration [S]) is eccounted for by the following 
simple kinetic scheme : 


S+M=H 
E — products 


(a) 
(b) 


where Æ represents an adsorbed pL-phenylalanine 
N-carbonic anhydride molecule. The equilibrium in 


(2) 


H 


- 4T8 


S(a) is supposed to be maintained throughout the 
reaction; the rate-determining step 2(b) requires the 
intervention of the base group at the end of the chain 
upon which Z is situated, but this does not, of course, 
appear in the kinetic equations. The products in 
2(b) are carbon dioxide and & phenylalanine residue 
which becomes joined to the terminal.base group. ; 
The kinetic behaviour is quite different from that 
observed with the normal propagation reaction. 
“Tho process giving rise to the chain effect may 
therefore be visualized as the growth of one polymer 
on the surface of another m solution. It has analogies 
with heterogeneous reactions at interfaces. Of greater 
interest is the possible analogy with enzymic reactions. 
The dependence of the rate of the polymerization 
` reaction upon the experimental variables, which is 
usually -of the form shown in Fig. 1, resembles 
that found with enzymic reactions, and indeed the, 
scheme (2) is similar to the simple Michaelis-Menten 
mechanism. The importance of the resemblances 
between the two types of system should become 
elearer with further work with other polymers and 
` reactants. ` 
D. G. H. BALLARD 
. . C. H. Bamrorp 
Research Laboratory, : 
Courtaulds, Ltd., : n 
Maidenhead, Berks. 
Dee. 20. . 


. } Ballard and Bamford, Proc. Roy. Soc., A, 228, 495 (1064). 


Carbohydrases in Blow-fly Larva 


Hoxsson? 
preparations of the gut and salivary glands of Lucilia 
sericata Meig. showed strong proteinase activity but 
very little carbohydrase activity, only starch being 
hydrolysed, whereas maltose, sucrose and lactose 
were not hydrolysed at all. Since that report, these ’ 
- results have been quoted? to.support the plausible 
example ‘of adaptation, wherein larval and adult blow- 
flies ‘are assumed to possess digestive ability 
corresponding to their diet. Thus larve feeding on 
8, protem-rich diet are adequately provided for 
because the gut shows strong proteolytic activity and 
the lack of carbohydrases i is of no consequence. The 
reverse picture is presented in adult blow-flies which 
feed principally on carbohydrates; very active 
carbohydrases are present but only relatively weak 
proteinases. 

However, Evans? has recently established that gut 
tissues from the larva of Calliphora erythrocephala 
Meig. are able to hydrolyse a wide range of carbo- 
hydrates, there being little difference in this respect 
between larve and adults. Using the same techniques, 
it has now been demonstrated that Lucilia sericata 
larve are also capable of hydrolysing a,wide range 
of carbohydrates. The salivary glands or gut tissues 
were incubated on a welled microscope slide in 
buffered substrate (pH 6:8) which had previously 
been saturated with toluene. Hydrolysis of non- 
reducing substrates was readily detected by placing 
the slides on a hot plate after the addition of 
Benedict’s sugar reagent and noting the appearance 
of red cuprous oxide. Any change m sugar content 
of reaction mixtures with reducing substrates was 
determined by paper chromatographic analyses of 
samples of the reaction mixture before and after 
incubation. In all experiments suitable controls~ 
using denatured tissues were always employed, 
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The following substrates were hydrolysed by 
salivary gland and mid-gut tissue from Lucilia 
larve : maltose, sucrose. trehalose, «-methyl gálacto- 
side, raffinose, melezitose, starch; - whereas the 
following were not hydrolysed: a-methyl glucoside, 
lactose, melibiose, cellobiose, cellulose. 

' These results, which are similar to those obtained 
for Calliphora, are of interest in relation to the prob- 
lems of carbohydrase specificity. Fraenkel! explained 
the ability of adult Calliphora to digest a range of 


_ carbohydrates by assuming the bond-specificity con- 


cept of Weidenhagen®.: So far as the disaccharides 
and trisaccharides were concerned, only. enzymes 
capable of splitting «-glucoside and «-galactoside 
linkages were required to be present. However, the 
carbohydrase activity of larval blow-fly tissues cannot, 
be accounted for so easily because: _ (1) ‘«-methyl 
glucoside is not hydrolysed, unlike all the other 
sugars containing an «-glucoside bond, namely, 
maltose, sucrose, trehalose and  melezitose; (2) 
«-methyl galactoside is hydrolysed, but melibiose, 
another «-galactoside, is not. .It is clear that the 
properties of larval blow-fly carbohydrases do not 
completely exemplify Weidenhagen’s hypothesis of 
bond specificity, the over-generalized nature of 
which has been criticized more recently*. Much more 
information about the properties of animal carbo- 


"hydrases 1s necessary to give a satisfactory explana- 


tion of the ability to digest certain carbohydrates 
and not others in terms of bond specifieity or other- 
wise. i 

W. A. L. Evans 
J. MARSDEN 


Dept. of Zoology and Comparative Anatomy, . 
7 University College, 
Cardiff. 
Nov. 8. 
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Comparative Antiestrogenic Potencies’ of 
Progesterone and 17«-Hydroxyprogesterone 


PROGESTERONE is known to be not only & pro- 
gestational compound but also to exert various 
anticestrogenic actions : it prevents cestrogen-induced 
abdominal fibroids, cestrogen-induced growth of 
the myometrium, and cestrogen-induced excessive 
luteinization!. The anticestrogenic potency of 
progesterone is diminished by oxidation at C; 
C,, and C,,?5. The validity of this rule has been 
demonstrated by comparing progesterone with C,,- 
derivatives such as ll-hydroxyprogesterone and 
11-keto-progesterone, and with a C,,-derivative such 
as deoxycorticosterone. As to oxidation at C,,, com- 
parison was made between deoxycorticosterone and 
Reichstein's compound S or 17a-OH-11-deoxycortico- 
Sterone?. Thus the conclusion as to loss of anti- 
cestrogenic potencies due to oxidation at C,, in the 

«-position has been so far an indirect one; a com- 
parison of progesterone with 17a-hydroxyprogesterone 
was still lacking. Résults with the latter are given 
in the present communication. 


~ 
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Table 1. TWENTY-TWO CASTRATED FEMALE GUINEA PIGS RECEIVING (ESTRADIOL AND l7a-HYnDROXTPROGESTERONE OVER A PERIOD OF THREE 














MoNTES 
Gistradiol 17a-hydroxy- | No. of pellets and 
No of per day progesterone Fibrous tumoral effect Coeff. Q..; ” Uterine welght concentration of 17a- 
animals (#zm.) . ber day (ugm.) (ref 2 > ref. 2) . (gm.) hydroxyprogesterone 
6. 51 9 (8-10) 5:0 +11 (2-9 5) 1:5 4:- (2-3-6 5) i; 40% 
10: 43 = 16 (18-19) 854 0 4 (7-11) 29 5 (2:7-11 8) * $1; 409 
6 44 136 (123-145) 7541-5 (2 5-12) 2:2 6 8 (5 2-13 0) 1; 10096 








Pellets of 17a-hydroxyprogesterone were implanted 
beneath the skin of castrated guinea pigs; pellets 
of «cestradiol also were implanted. ^ Absorption 
was of 2:1 ugm. per sq.mm. of 17a-hydroxypro- 
gesterone, against 3-3 ugm. of progesterone. Results 
for ` twenty-two animals receiving oestradiol and 
17a-hydroxyprogesterone are given in Table 1; com- 
parison between fifty-two animals receiving cestradio 
and progesterone‘ is made in Fig. 1. ` : 

As seen from the table, neither cestrogen-induced 
abdominal fibroids nor uterine growth was prevented 
with as much as 136 ugm. of 17«-hydroxyprogesterone 
a day. On the other hand, as seen'm Fig. 1, the 
fibrous tumoral reaction with 15 ugm. of progesterone 
per day was only 1-5 against 7-5 with amounts of 
l7«-hydroxyprogesterone eight or nine times greater 
than that. The coefficient Q.-;, which refers to inci- 
dence of larger tumours only, was no less than 2 
with 16 ugm. and even with as much as 136 ugm. 
of 17«-hydroxyprogesterone (Table 1); on the other 
hand, Q,-, was zero with 15 ugm. of progesterone’. 
In Fig. 2 the maximal cestrogen-mduced fibrous 
reaction in the presenée of 13-24 pgm. of progesterone 
per'day is compared with the non-maximal reaction 
in the presence of 123-145 ugm. of l7«-hydroxy- 
progesterone per day. 

Uterine weight was 2:8. gm. and 5-7 gm. with 15 
ugm. of progesterone and 17«-hydroxyprogesterone 
respectively (Fig. 1). 

It is also of mterest to compare results obtained 
with l7a-hydroxyprogesterone with those obtained 
with C,, and Cz, derivatives of progesterone: as to 
antifibromatogenic and antihysterotrophie potencies, 
it is inferior to 118-hydroxyprogesterone, to ll-keto- 
progesterone and to deoxycorticosterone*. 
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Fig. 1 Fibrous tumóral' effect (A) and uterine weight (O) of 
twenty-two castrated females receiving cestradioland 17a-hydroxy- 
progesterone, compared with 52 castrated female guinea pi 
receiving oestradiol and progesterone (à and @). Figures indicate 
number of animals ın the group (Variations of fibrous reaction 
and uterine weight with 17a-h arozyprogesterone are consider- 
able ; sce also Table 1 But these differences between the 17a- 
hydroxyprogesterone groups are not significant and thus of no 
interest. The average in animals receiving only estradiol may 
vary, according to the groups, between 4 and 7 or more) 





. Thus, there is full evidence that with oxidation at 
C,, the anticestrogen e potencies, of progesterone are 
diminished and m s manner seemingly more pro- 
nounced than with oxidations at .C,, or C;,. 

Comparative results as to anticestrogenio potencies 
of progesterone and the oxy-derivatives mentioned 
are of considerable interest because the latter occur 
also in the body of mammals*. But results with 
17a-hydroxyprogestesone deserve special attention 
in view also of recent findings with its caproate ester : 
whereas the free conspound administered to women 
by intramuscular injection is without progestational 
action, the caproate ester is progestational*—appar- * 
ently ‘re-acquired’ through esterification. We have 
not yet examined whether anticestrogenic potencies 
are also re-acquired by the caproate ester of 17a- 
hydroxyprogesterone. 





Fig. 2. Fibrous tumora- effect. Solid black surface, massive 


fibrous tumours; shaded areas, fibrous strands (4) Maximal 
fibrous reaction ın a group of seventeen animals receiving during 
three months cstradiol and 18-24 ugm of progesterone per day 
Fibrous tumoral effeet, 1 5. (B) Non-maximal fibrous reaction 
in a group of six animals receiving cestradiol and 123—136 uzm. 
of 17a-hydroxyprogesterome per day. .Fibrous tumoral effect, 10 


‘Thanks sre due to Prof. Carl Djerassi, of Wayne 
University, for the sample of 17«-hydroxyproges- 
terone, and to Syntex, S.A., Mexico, for a generous 
supply of cestradiol. ' 


ELVIRA MARDONES 
Dusan JADRIJEVIC 
A. LrPSCHUTZ 


Instituto de Medicina Experimental, 
Servicio Nacional de Salud, 
Av. Irarrázaval 849, 
Santiago, Chile. ` 
October 15., 
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Mode of Action of Isonicotinic Hydrazide 


Ix our earlier report we directed attention to the 
importance of chelation as an essential step in the 
anti-tuberculous activity „of tsonicotinic hydrazide 
(isoniazid)!. It was impossible to decide whether 
the chelating action with a metal or metals took 
place before (in the medium) or after adsorption on 
the bacterial cell. 

Since then we have had the opportunity of exam- 
ning the activity in vitro and in vivo of the relatively 
insoluble cupric complex of isoniazid : 


H,O + 


X. = a univalent anion 


The results now reported (see Table 1) indicate 
that this complex is highly active. Thus, it might 
now be postulated that isoniazid is probably inactive 
in the absence of & chelating metal, and that its anti- 
tuberculous activity is, in fact, due to its metal com- 
plex, m this instance the cupric derivative. These 
findings are strongly reminiscent of those obtained 
in earlier studies of the mode of action of 8-hydroxy- 
^ quinoline -{oxine)?. . 
























Table 1. ACTIVITY OF :50NICOTINIO HYDRAZIDE AND ITS CUPRIO 
! CHELATE COMPLEX 
Anti-tubereulous activity 
In atro (ref. 5) In vivo (ref. 3) bs 
Compound Tuberculostatic end- ealing ulcer 
point. Medium : syn- response £ 
hetic serum- -gynthetio 
Isonicotinic hydra- | 2,048,000 2,048,000 | 20 mgm [Kk . weekly 
zide (isoniazid) (0-07 0 .M. 
ugm [ml.) ugm jmi.) | ZR 100 in 28 days. 








20 mgm.[kgm. weekly 
HR 99 in 28 days. 


Cupric complex of 


4,096,000 612,000 
isoniazid (0-08 (0 6 


Hgm.[ml) ugm.jml ) 








It will be noted that the activity in vivo, examined 
by the healing-ulcer technique previously reported; 
is extremely high, two injections effecting 85 per cent 
eure (HR value 85) in three weeks and 99 per cent 
cure in 28 days after three injections. 

This copper derivative appears to be as active as 
isoniazid, verazide* or any drug we have tested so far. 
However, it exhibits a profound local and general 
toxicity in mice and guinea pigs. During treatment _ 
of guinea pigs by intramuscular injection, a severe ` 
gangrenous necrosis and ulceration developed at the 
sıte of injection, and in mice the acute toxicity 
(LD50) was as low as 36 mgm./kgm. body-weight 
compared with 200 mgm./kgm. for isoniazid itself. 

The interest in these findings -centres on the 
demonstration that the copper-isoniazid chelate com- 
plex is active in vitro and in vivo under -conditions 
in which it is unlikely to break down to isoniazid. 
This observation, taken in conjunction with our 
earlier findings, has led us to conclude that the anti- 
tuberculous activity of isoniazid is expressed after 
it has formed a chelate metal complex in the medium 
or the animal body in which it is acting. ' The identity 
of the complexing metal in vitro or in vivo is still 
unknown, and the activity of other metal complexes 
is bemg investigated. 2 
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Reduction to Normal Levels of the High 
Erythrocyte Sedimentation-Rates in 
lesa | Healthy South African Bantu 
Men 


Iw the hopi and semitropics, wiir high» 
values for erythrocyte sedimentation-rates are com- 
mon among apparently healthy individuals. Thus, 
among seventy-five medically fib young Indian 
medieal students, the mean rate (Wintrobe's method)! 
was 11:2 + 9-4, range 0-5-30 mm.; high values» 
are assumed to be pathological, although the cause 
was unknown?. . 

Neither malnutrition nor under-nutrition (unless 
very severe) is believed directly to influence erythro- 
cyte sedimentation-rate?. Nevertheless, we find that 
although very high rates are common among 
different regional groups of apparently healthy Bantu 
mine-workers, the mean high values become reduced 
to within normal lmits after subjects, without any 
medical treatment, have consumed for four—fifteen 
months the excellent diet provided m the mine 
compounds. 

The Bantu mine-workers were eighteen to forty 
years old, in good physical condition, not anemic, 
and free from radiological tuberculosis. No significant 
enlargement of liver, spleen or lymph nodes was 
apparent. Subjects were variously parasitized, 
particularly the tropical group. The Kolmer- 
Wassermann test for syphilis was positive in 4 per 
cent of cases. The majority showed liver dysfunction 
as revealed by the common biochemical tests on 
serum. 

Workers came from areas where the diet is usually 
adequate in calories and gross protein, but is low 
in animal protein, fat and certain mineral salts andi 
vitamins. The mine compound diet, which may -be 
eaten to satiety, is nutritionally adequate. 

The erythrocyte sedimentation-rate was determineda 
on oxalated blood using Wintrobe’s method}, two 
technicians working in parallel, and determnations 
being completed withm 3 hr. 

‘In Table I, only in the mixed group. do data refor 
to the same individuals examined at ihe beginning 
and end of periods of service. 

Our results revealed &n equal degree of abnormality 
of erythrocyte sedimentation-rate among recruits 
with and without previous periods of service in the 
mines: this finding suggests that the normal values 
found on leaving the mmes rise again on returning 
for some months to eohditions of tribal life. 

The dramatic and unexpected changes in erythro- 
cyté sedimentation-rate found in these outwardly 
healthy subjects are not due to any medical treat. 
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Table 1. 
BEGINNING AND END OF PERIODS OF SERVICE 


Mean erythrocyte sedimentation-rate, 
Standard deviations, ranges, and (in 
brackets) number of subjects - 
Subjects 











Values after 
4-15 months period 


g 3:5 + 2 5 (25) 
0 5-10 


Values at beginning 
of service 


11:6 + 11 (75) 
1-35 x 





Eastern Transvaal 
and Mocambique s 
(Shangaans) 


Transkei 
(Pondos and Xosas) |~ 


Nyasaland, Angola, 
Northern Rhodesta 
(Tropical group) 


bs 





12 + 9 (47) 3 0 + 2-5 (31) 
$4 trei i 


29 + 10 (75) 3:6 + 4 0 (30) 
1-49 1-11 


Mixed group 16 + 11 (15) 3 0 4 2 5 (15) 
1-43 1-9 





ment, and we are driven to ascribe the changes 
directly, or indirectly, to the consumption of an 
»xcellent diet for several months. The precise ex- 
jolanation and significance of our observations remain 
Ko be established ; nevertheless, it is suggested that 
in future studies on the nutritional status of non- 
‘white populations, determinations of erythrocyte 
sedimentation-rate may contribute valuable informa- 
xion. 

We are grateful to Dr. R. C. Pearson and the late 
Dr. R. M. Yeo, of the Witwatersrand Native Labour 
Assocation Hospital, who facilitated the collection 
of blood from some of the groups of Bantu mine- 
«workers, and to Miss G. McNab, of this Institute, 
Kor carrying out -the Kolmer-Wassermann tests. 
This communicationis published with the permission 
of the South African Council for Scientific and 
Industrial Research. 

A. R. P. WALKER 
D. C. FLETCHER 
. P. A. REYNOLDS 
' Human Biochemistry Research Unit, 
South African Institute for Medical Research, . ~ 
and 
South African Council for 
Scientific and Taduse] Research. 
I. BERSOHN 
South African Tnstibute for Medical Research, 
Johannesburg. 
E. D. SONNENFELD 
Rand Leases Mine, 
Johannesburg. - 
Sept. 13. i 
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Effect of a Coliform Organism (Escherichia) 
on the Second Ecdysis of Nematode 
Larvæ parasitic in the Horse 


Ir^was recently shown that third-stage infective 
larvee of the family Strongylidae commonly parasitic 
n the horse would readily shed their protective 
sheaths in equine duodenal contents!. Similar results 
rave also been obtained by Sommerville? using ovine 
material. 

The effect of artificial duodenal contents prepared 
iccordirg to the formula given by Silverman? hus 
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recently been observed using infective equine 
nematode larve. Results using the fresh solution 
proved disappointing. In three separate. experiments 
the average percentege ecdysis only reached 13:6 
after five hours. 

It was noted thas artificial duodenal contents, 
kept in a laboratory where horses’ fæces are regularly 
examined ‘and where no special precautions were 
taken to preclude entry of bacteria, developed after 
five days an offensiva odour reminiscent of equine 

--duodenal contents. Larvs of the same age as those 
used above were therefore placed in the contam- 
inated solution and the degree of ecdysis observed. 
This reached 80 per zent after threó hours and in- 
creased to 89 per cert-after five hours. It seemed, 
therefore, that the contamination of the artificial 
duodenal contents had enhanced its power to induce 
. ecdysis. 

A coliform organism was afterwards isolated. from 
the contaminated solution, and it was therefore 
thought that it might be profitable to assess the effect 
of bacteria of this type on the rate of ecdysis. 

Accordingly, artificial duodenal contents were 
freshly prepared. Th» solution was passed through 

_& Seitz filter, after which it was divided into two 
equal portions, one oZ which was inoculated with a 
known coliform orgenism (Escherichia) of. equine 
origin. This was ircubated at 37°C. overnight. 
Larve of the same age were placed in both solutions 
and the rates of ecdysis compared. Fig. 1 illustrates 
the results obtained. There can be no doubt that the: 
presence of the coliform organism has accelerated the 
rate of ecdysis. At present, four coliform organisms 
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‘Fig. 1. The percentageoflarve undergoing UR plotted against 

the time in hours. Curve_4 shows the results in Seitz-filtered 

artificial duodenal contents plus coliform organisms (Escherichia). 

Curve B shows the results = ri artificial duodenal con- 
nts alone 
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(Escherichia) of different equine origin have been 
used and all have accelerated the rate of ecdysis. 

Experiments have also been conducted using Seitz- 
filtered natural equine duodenal contents. Larve 
placed in this have never undergone great degrees 
of ecdysis, 9 per cent after twenty-four hours being 
the greatest yet recorded. In unfiltered duodenal 
contents, ecdysis regularly reaches 90-100 per cent 
before this time. 

In all these experiments, mixed larve of the family 
Strongylidae were used. These were obtained from 
charcoal cultures of equine fæces, and it is likely that 
small amounts of bacteria were present on them, 
despite the fact that they were washed in sterile 
distilled water before use. - . 

It is concluded that the presence of coliform 
organisms is necessary for the normal occurrence of 
the second ecdysis of nematode.larve of the family 
Strongylidae commonly parasitizing the horse. 

I wish to thank L. W. Mahaffey for advice on 
coliforms and supplies of pure cultures. 
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. Animal Health Trust, 
Equine Research Station, 
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Adrenergic Sweating in Cattle 


‚CATTLE skin. is abundantly supplied with sweat 
glands!, and these glands have been suggested to be 
funetional??; but very’ little is known about the 
secretory control. Muto‘ recorded that adrenaline 
produces marked sweating in horses and sheep but 
has no effect on the calf. Ferguson and Dowling’, 
on the other hand, observed-the formation of sweat 
droplets in the calf in response to intradermal in- 
jections of adrenaline. Precise information, however, 
on whether the control of sweat glands of cattle is 
adrenergic and/or cholinergic is still lacking. We 
have therefore extended our experimental work on 
the cutaneous evaporation in cattle, in order tq test 
the response of sweat glands to some of the drugs 
affecting the sympathetic nervous system.  . 

An American Brahman calf, between the ages of 
three and seven months, was exposed at intervals 
to an air temperature of 108° F. dry-bulb and 80° F 
Cuteneous evaporation was measured 
from the shoulder area using a semicircular capsule 
made of ‘Perspex’, with an area of 19-6 sq. cm. 
Hot-room air was circulated through this capsule at 
the rate of 2.5 lit./min. At frequent intervals, the 
hot air was passed, after it had circulated over- the 
skin under the capsule, through an absorber (con- 
centrated sulphuric acid), and at the same time the 
same quantity of air at the same rate of flow was 
passed through another identical absorber. The 
difference of gain in weight between the two absorbers 
represents the amount of water evaporated from the 
skin. 

Results presented in Fig. 1 indicate that N-(2- 
chloroethyl) dibenzylamine hydrochloride (diben- 
amine) given intravenously at the rate of 7 mgm./kgm. 
body-weight gradually reduced sweating. Sweating 
was completely blocked three hours after the in- 
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Fig. 1. Effect of dibenamine, adrenaline and noradrenaline on 
sweating-rate, rectal eee and pusere ofa calf. Dotted 
lines indicate unmeasured intervals. Dibenamine (D), eng d 
(A) and noradrenaline (N) administered at points "marked 

arrows. Room temperature 108? F. dry bulb and 80? F, wet bulb 


jection. During the course of adrenergic blockade 
intradermal injections of adrenaline and nor 
adrenaline (0.2 mgm.) given near the site of th 
capsule failed to stimulate sweating. On the followin; 
dey, the blockade of adrenaline action graduall 
diminished until the sweating-rate returned to it 
at this stage, injection of adrenalin 
increased the sweating whereas noradrenaline re 
mained ineffective. The action of dibenamine o: 
cattle sweat glands is therefore similar to that o: 
human sweat glands’. 

The inhibition of sweating induced by dibenamin 
was accompanied by increase in rectal temperature an: 
pulse-rate with a room temperature of 108° F. As th 
sweating gradually increased on the following day 
the pulse-rate and tho rectal temperature were foun 
to be below the levels recorded during administratio: 
of dibenamine. Intramuscular injections of diber 
amine caused inhibition of sweating; but. locs 
subcutaneous administration of 2 mgm. of 2-benzy 
2-imidazoline (priscol), another adrenergic blockin 
agent, did not reduce sweating. A higher dosage c 
priscol (10 mgm.), on the other hand, caused profus 
sweating similar to that in man‘. 

There was no response of sweat glands to suk 
cutaneous injections’ of atropine (60 -mgm.) an 
acetylcholine (0:2 mgm.), but the injections c 
adrenaline given at the shoulder region increased th 
sweating-rate on the average from 32-1 to 45- 
mgm./cm.?/hr. Cattle sweat glands appear, therefor 
to be adrenergic, in this way differing from those 
man, which are both adrenergic and cholinergic. 

Thanks are due to Prof. W. V. Macfarlane for h: 
assistance, advice and encouragement. 


. G. C. TANEJA 
Department of Physiology, 
University of Queensland, 

Brisbane. 

Ost. 28. 
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Transfer of Hydrogen from Alcohols to 
Quinones 


WaimzAS an extensive study of hydrogen ab- 
straction by methyl radicals in the gas phase has been 
reviewed!, hydrogen- transfer in solution has only 
recently "been discussed and the various types 
alassified* as an introduction to a géneral study of 
this phenomenon : : in particular, some hydrogen 


transfers to quinones in solution have been studied? 


pertinent to indicate briefly the con- 
om the determination of the re- 
ome simple aleohols to photo-oxidation 
ý quinones, 

‘Coopert have concluded from a 
variation | the quantum yields of reaction products 
with experimental conditions that alcohols are 
attacked by photo- excited anthraquinones A* with 
the production of oe ‘AH as follows: 










(a) 







.A* 4 RCH,OH > -AH + RCHOH 


to by ogen transfer ean, be demure from 
measurements of the rate of oxygen uptake of the 
stem under varying conditions. ~The following are 
tivities determined for some simple alcohols : 


N 





Substrate , Reactivity per —COH group 
HER UUA relative to ethanol 
5 Methanol 7« 0-12 
Ethanol 1:00 
co Se Propanel 1-53 
te Butanol 2-07 
-sepropanol - 2-14 
tert. Butanol e~ 0-01 
c Ethylene glycol 0-289 
0553, 2-Propylene glycol 0-625 
i p; Butylene glycol 1-49 
Glycerol 0-280 
‘Thus:° (i in the primary alcohols reactivity 


inereases with increasing. ehain-length ; 


tion of the carbon atoms in the «-position to the 
hydroxyl groups; (iii) reactivity inereases in the 
monohydrie alcohols with increasing alkylation on 
the a-carbon atom until all hydrogen atoms are 
replaced, when a great reduction in reactivity 
results, that is, reactivity increases along the series 
-BuOH < MeOH < EtOH < isoPrOH ; (iv) in- 
asing | ‘hydroxylation of propanol produces a 
decreasing: reactivity, that is, reactivity decreases 
along the series n-PrOH > propylene glycol > 
ee 
inerease in reactivity with increase in alkyla- 
in accord with trends of reactivity observed 
| of hydrogen transfer from the «-carbon 
| primary and secondary alcohols to other 
:both in the vapour and liquid phases. 
on (iv) would suggest that hydration 
j effect on. the hydrogen transfer 
"above results were determined in 


















xcited ponsitizor hae been fom 
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(ii) in the: 
glycols, reactivity increases with increasing methyla- 


However, using isopropanol, the 
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to decrease with increasing acidity ; this has been 
adequately interpreted in terms of formation of an 
* * E » d 
oxonium ion R,CH OH, which is unreactive com- 
pared with the aicohol itself. On this assumption a. 
detailed analysis of, ae kinetics gives the value of . 


“[(CH,), CH Ó Hh] 
Ky = COH, CHOH] (H*] 


for 











T à y Kà i : 5 5 
(CH,), CHOH + H* 5 (CH), CH ÓH, 


as 2:5 fire ‘mole as 0? C. : 
For the thermal hydrogen trans 
hydroaromatic compeunds and quinon 
accelerated by eid eonditions, Braude e al? ha 
suggested a slow t transfer of 
quinone followed. by a rap 
The heterolytie fission of t à 5 
alcohols is unlikely to occur in these photochemical. 5 


would produce. the ion Ry COH, which | 
ld by inzeraction with oxygen the RO,: . 
jécessary intermediate in the formation of — 
the stable products. Straightforward hydrogen atom 
transfer*, and eleetror transfer’? (in this case from the 
oxygen of the aleohoi ; Kenner, private i 
tion) followed by: preton expulsion, hav 
posed as mechanisms for phote-pxidations Menelai 






transfers 
















hydrogen atom transfer : 


A*-- ROH,0H ——- -AH - RCHOH (a) 


electron transfer = 





A* + RCH,OH- A7 RCH,OH 


RCH,OH ——~ RCHOH + Ht (d) 


© "The increase in reactivity with increase in alkylation 


on the a-carbon aiom.of the alcohols discussed above 
could be consistent with either hydrogen atom 
transfer or electron transfer, with the increasing 
inductive effect assisting the removal of the hydrogen 
atom or the electron. However, on the electron- 
transfer mechanism tae rate-determining process. (c) 
would be expected to 5e more facile with tert. butanol 
than with isopropanol. A detailed consideration. 9 
the mechanism shows that any difference in 
subsequent behaviour of the radical of terte b 
from those of the primary and secondary. alcohols 
would change the rate of oxygen uptake, and 
hence the reactivity, by a factor of only two 
or three, since the rapid reversion of semi-quinone 
to quinone : 









H(-A7) + 6; — A + HOr ((O74) 
must still operate: "Therefore, the very low relative 
reactivity of fert. butenol indicates that the reaction 
proceeds by simple hydrogen-atom transfer from the 
alcohol to the qumone, as in (a). 

A detailed aceourt of the kinetics and rate 
constants will be given elsewhere. This work forms 


* 484 e 


part of the fundamental research programme of the 
Council of the British Rayon Research Association. 


€. F. WELLS 
British Rayon Research Association, 
Heald Green Laboratories, 
Wythenshawe, Manchester. Sept. 23. 
! Trotman-Dickenson, Quart. Rev., 7, 198 (1953). 


* Braude and Linstead, J. Chem..Soc., 3544 (1954). 


* Braude, Jackman and Linstead, J. Chem. Soc., 3548 and 3504 (1954). 
Braude, Brook and Linstead, J. Chem. Soc., 3569 (1954). 


* Bolland and Cooper, Proc. Roy. Soc., A, 225, 405 (1954). 


* Farmer and McDowell, Pig Parad. TEN 624 (1952). 
and Waters, Farad. Soc. Dise., 2, 179 (1947 
* Bamford sog Dewar, E Sot., A ‘ase (1949) ; 
Dyers and Col., 65, 0 «belo dn 
s Weiss, Trans. Farad. a $5, 48 (19039) ; 42, 133 (1946); 
ani Col., 85, 719 (1949). 
^ - 


à 


Merz 
J. Soc. 


J. Soc. 


Petroleum Ether (80°-100° C.) used as a 


+ Dispersing Agent for the Examination of 
Particulate Matter by. Electron Micro= 
scopy and Electron Diffraction v, 


chemical interest have been produc id their 
structural properties examined by electron micro- 
scopy and electron diffraction, using a Metropolitan- 
Vickers E.M.3 instrument. 

- Deposits obtained from aqueous suspension methods 
utilized initially for specimen grid preparation fre- 
quently ted in the aggregation of the fine 
particles present so that it was found necessary to 
employ a dispersion ique. S ens made for 
transmission electron raction have always been 
degreased by spraying with a fine jet of petroleum 
ether. It was the use of petroleum ether in this 
connexion which led to the idea of determining its 
efficiency as a dispersing agent. For most of the 
substances which have so far been studied here, 
satisfactory dispersions of particles have been 
obtained by employing the allowing simple method. 

A small quantity of the powder is placed on to a 
clean glass microscope slide. From a wash bottle con- 
structed using ‘Quickfit’ ground-glass joints and having 
a fine jet, a few drops of petroleum ether are directed 
on to the powder, This is then crushed to a zu. fine 


Iw these laboratories, many modd of electro- 


paste by means of a lancet-pointed dissectin dle. 

More dispersing agent is applied and the flat blade 
of the needle is moved across the slide, thus removing 
the larger particles and leaving a ‘smear’ of extremely 
fine particles. The 'smear' is moistened with a further 
small quantity of petroleum ether and the collodion 





a) 


(2) 
Fig. 1. Aqueous suspension deposit 
Fig. 2. Petroleum ether dispersion 
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Electron diffraction pattern from crystals similar to 
those shown in Fig. 2 


Fig. 3. 


film on a copper grid is drawn lightly over the dis- 
persed material on the slide using a pair of forceps. 
After a few seconds (allowed for evaporation of any 
remaining liquid), the specimen grid is ready for 
insertion into the electron microscope. 
The method has the following advantages: (a) It 
is suitable for the majority of inorganic and many 
organic materials which are insoluble in petroleum 
ether ; (b) it is quick, as only one medium is used 
which rapidly evaporates ; (c) the dispersed material 
is deposited on the membrane in such a way that it 
can be shadowed; (d) the dispersion is free from 
grease and is therefore suitable for electron diffraction. 
Synthetic manganese oxides!, oxides of lead, silver, 
niekel and vanadium, clay minerals, diatomaceous 
earth, pyranthrone and flavanthrone are some of the 
materials which have been investigated in this depart- 
ment by electron microscopy and electron diffraction 
- successful dispersion using the method described. 
igs. 1 and 2 show the rod-shaped crystals obtained 
from a sample of x-manganese dioxide (with potassium 
in the lattice) which had been heated at 400° C. in 
oxygen for 24 hr. The highly resolved transmission 
electron diffraction pattern of Fig. 3 was taken from 
erystals like those in Fig. 2. 
E. H. BovrT 
» Department of Chemistry, 
King's College, 
Newcastle upon Tyne. 
2 Noy. 28. 
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Determination of Arc Temperatures 
using Shock Waves 


Somer years ago, Suits! suggested and developed 
& method for the determination of the gas temperature 
of an arc discharge by the measurement of the 
velocity of a sound wave passing through the are 
channel. ‘The sound wave was obtained from the 
initiation of a spark discharge, and its propagation 
was observed by the increased brightness it produced 
in the ehannel. In his investigation, Suits observed 
that the original pressure disturbance created by 
the spark possessed abnormally high velocities which 
were rapidly attenuated with the propagation of the 
disturbance. However, since his experiments showed 
that for different spark-strengths, and hence for 
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1 Schlieren 


— Time f Shock wave leaving 


Fig. 1 


different abnormal velocities, the same velocity was 
always obtained when the disturbance had reached 
the are, he assumed that the disturbance had 
become attenuated to one possessing the normal 
sound velocity. 

It is now well known? that these abnormal velocities 
are characteristic of a shock wave which is produced 
by spark initiation. It would appear, however, that 
the attenuation allowed by Suits was insufficient to 
produce a sound wave since (a) with a sound wave 
no are brightening is to be expected, and (b) the 
records given by Suits show a bodily movement of the 
arc channel which is most likely due to the mass flow 
associated with the tail of a shock wave. We suggest. 
therefore, that Suits observed the passage of a shock 
wave; and calculations applied to his records in- 
dicate that his temperature values are about 5 per 
cent high due to the application of sound-wa leula- 
tion to the relatively weak shocks actually used. The 
use of strong shock waves would increase the error 
appreciably. It is also of interest to note that in 
allowing the shock wave to become attenuated, the 
sharpness of the pressure front is also reduced, thus 
producing a brightness change which is diffieult to 
measure accurately. This may explain the relatively 
few measurable records obtained by Suits. 

In the technique whieh we have developed, the 
shoek wave produced by the spark is not allow 
become attenuated but is, on the contrary, maintained 
at maximum strength by enclosing the spark in a 
shock tube. In this way we obtain records showing 
a large brightness change and which are therefore 
accurately measurable. It is clear, however, that in 
these circumstances shock wave theory must be used 
if largo errors are to be avoided. It was found that 
the application of the Rankine-Hugoniot equations” 
to the are, considered as a gas of uniform temperature 
bounded by two simple contact discontinuities, was 
insufficiently accurate owihg to the appreciable radial’ 
temperature gradients which exist in the are. We 
have therefore developed a theory which gives the 
variation of velocity of a plane shock wave with a 
continuously varying temperature distribution. It 
is then possible to determine the gas temperature 
at a point A if the shock velocity is known at A and 
if the velocity and temperature are known at some 
other point B. In order to obtain these data a schlieren 
system has been combined with a rotating mirror 
camera so that the shock propagation can be recorded 
in the regions outside the are as well as in the arc 
channel. The local temperatures outside the arc are 
easily measured. A typical record is shown in Fig. 1. 
With this technique we have determined the following 
are gas temperatures to an estimated accuraey of 
+ 150° K., after allowing for shock attenuation. 
(1) 40-amp. arc in air at 1 atm., cored carbon electrodes 
with 8-mm. gap, anode above, temperature in middle 
of gap 6,800° K. (2) 10-amp. arc in nitrogen at 2 atm., 
tungsten electrodes with 6-mm. gap, cathode above, 
temperature in middle of gap 6,650* K. 
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The method is complicated by the shock wave 
attenuation which occurs in the are regions; but 
experiments have now shown that this difficulty may 
be minimized by usinz a pulsed are inside the shock 
tube. The technique is being further developed in 
order to determine, gre decay of gas temperature 
subsequent upon arc nterruption. It will be appre- 
ciated that by using a schlieren system the method 
is applicable to other leterminations of non-luminous 
high gas temperatures. á 

a D. WHITTAKER - 
> te H. Epers 
Electrical Engineering Dept,” 
University of Liverpool. 
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* Crystallite Orientation in the Tooth 


. Dentin2 of Macropus 


MAMM dentine consists mainly of hydroxy- 
apatite crystallites with an average size of about 
003g. 3, llagen f bres. If the latter are removed 


from a dentine section and the preparation embedded 
in a medium with a refractive index high enough to 
eliminate ‘form’ birefringence, the optic operties 
of the mineral are then seen, and it has shown 
that the crystallites are orientated in definite patterns?. 
They may lie with their optic axes parallel with the 
original direction of tae collagen fibres, parallel with 
the dentine tubules, or they may be ‘spheritically’ 
orientated. 

In longitudinal sections of Macropus dentine, 
eryst@llites tend to lie parallel with the original 


collagen direction. . However, in the root near the - 


pulp cavity an um effect has been noticed, for 
when viewed bet e crossed nicols of a polarizing 
microscope, such ar show well-defined black lines 
running across the dentine tubules (Fig.l). The 
birefringent crystallites are arranged approximately 
at right angles to these lines, which are not artefacts 
produced by the embedding medium and which were 
initially thought to be zones either containing a 
different, isotropie mineral, or else possessing a low 
degree of calcification. It was later found that these 
lines may still be seem when a section is examined in 
plane-polarized light, but they are extremely faint 
and only visible when 3t right angles to the polarizer ; 
rotating the section causes them to appear and 


disappear alternately. 2 





Appearance of -xtracted Macropus dentine 
c-ossed nicols 
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'The explanation of this 
phenomenon now appears 
to be that all the mineral 
in the dentine is the same, 
but a somewhat regular, 
double orientation of cryst- 
allites exists. The majority 
of the crystallites lie in 
the plane of the section 
and therefore exhibit two 
refractive indices (n, and 
ny). These are broken up 
into groups by lines of 
similar crystallites the optic 
axes of which are perpen- 
dicular to the plane of the 
section and; therefore, show 
only one refractive index 
(n,) and havesno activity 
between crossed nicols, If 
the optic axes of the eryst- 
allites in the plane of the 
section aro parallel with 
the vibration direction of 
th» polarizer, the plane- 
polarized light is subject to 
the extraordinary refractive 
index (ng), and the lines, 
which are at right angles 
to this Vibration direction, 
will appear since the in- 
dex of their mineral is some- 
what different (n, | On. 
rotating the section through 
90° all the crystallites will 
be showing the same index 
(no) and the lines become invisible. 

—^- Thanks are due to the Zoological Society of London 
for the material. It is hoped that a complete account 
of the structure of marsupial teeth will soon bo 
available. 
D. EF. G. POOLE 
Zoology Department, 

Makerere College, 
University College of East Africa, 

Kampala, Uganda. 

Nov. 13. 
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Slip during Fatigue of an Age-hardened 
Alloy 


Ir has long been suspected that the room- 
temperaturo fatigue properties of age-hardened 
alumifiium alloys are dependent upon any over- 
ageing that may occur during a fatigue test!. This 
has recently been directly verified by comparison of 
fatigue behaviour at room and liquid-air tempera- 
tures*, It is supposed that alternating stresses cause 
dislocation movements which in turn generate vacant 
lattice sites. At room temperature these are mobile 
and can give rise to over-ageing by reason of the 
inerease in the loeal diffusion-rate. At liquid-air tem- 
peratures this cannot oceur, and the fatigue properties 
are much superior. 

However, practically nothing is known about slip 
© processes in age-hardened alloys. No slip bands are 

seen when single crystals are extended, and the stress— 
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(1) Slip bands near a fatigue crack. x 570. Etch: 15% hydrofluoric acid, 35% hydrochloric acid, 
50% water 


(2) A» Fig. 1 but specimen heat-treated and etched to produce etch pits 


(3) Wavy slip bands, x 570 


(4) Crystallographie crack and markings in a commercial alloy. x 1,500. Etch: 10% sodium 
hydroxide 


strain curves show little dependence upon orientation?. 
Nevertheless, examination of an aluminium alloy con- 
taining 6-6 per cent zinc, 3-0 per cent magnesium 
and 1-4 per cent copper and aged to peak ultimate 
tensile stress of 38-2 tons/sq. in., has revealed slip 
bands in specimens fractured in fatigue at room-- 
temperature. Those shown in Fig. 1 were produced 
by etching a polished longitudinal section of a speci- 
men which had broken after 10° cycles of + 19-1 
tons/sq. in. The crack is parallel to one set of bands 
and changes direction at a grain boundary (revealed 
by a different etch). It proved impossible to develop 
etch pits for the determination of crystal orientation 
in the fully hardened alloy; but after over-ageing 
specimens at 200° C. for a short time, satisfactory pits 
could be produced. At the same time, however, the 
bands disappeared and could not be re-etched. This 
suggests that the S org etching effect was due to 
solute atoms which segregated to dislocations 
stuck in the slip band, and that at 200° C. some re- 
distribution occurred. The development by alter- 
nating strains of a yield point in this type of alloy 
has been noted* and supports this suggestion. 

The structure shown in Fig. 2 was produced by 
re-etching the surface of the specimen shown in Fig. 1 
after over-ageing but without intermediate repolish- 
ing. It is apparent that while two sets of traces may 
possibly be ascribed to intersections of (111) planes 
with the surface, the third may not. In aluminium, 
slip on (111) planes is commonly found, but very 
occasionally slip on (100) and (110) planes occurs in 
polycrystalline specimens deformed in tension’. The 
third trace is consistent with either (100) or (110) 
planes. This has been found for numerous bands: in 
addition wavy slip is also seen, as shown in Fig. 3. 
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Yo bands were found in a specimen fatigued at 
iquid-air temperatures, 

Tho existence of many potential slip bands “in 
ige-hardened alloys undergoing fatigue provides an 
idditional explanation of the poor fatigue properties 
if some age-hardening alloys relative to their static 
trengt | properties. Besides the possibility of over- 
igeing, slip can more readily occur in any one crystal 
md be transmitted to its«neighbours. The alloy 
lescribed is simply a super-pure version of a common 
‘commercial alloy, and it is of interest that erystallo- 
sre hic cracking can bevfound in such an alloy, 
analysis is complicated by the presence 
meities and i ecient (Fig. 4). 

. Broom 
v. N. WHITTAKER 
read of Industrial Metallurgy. 
. University of Birmingham. 
: Nov. 8 
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' Apparent Velocity of Alpha-Particles in 
. Cloud Chambers 


- demonstration of o-tracks in cloud 

"B. especially of the diffusion type, sometimes 
zives the impression that the tracks actually shoot 
out from the radioactive source in a fraction of a 
second (not unlike the smoke trail of a train moving 
in à distant landscape, though the time-scale is 
different) It is curious not to find. this effect. men- 
tioned in the literature, though it must baffle these 
teachers that have to correct their pupils when they 
think it is the actual velocity of the particles they 
are observing. 

“We suggest the phenomenon is due to the finite 
diffusion-rate of vapour molecules to the droplets that 
are forming, their growth being slower at the end of 
the track because of the Stronger competition due to 
the larger. density of ionization. Assuming the 
known values of this density and assuming the track 
to be a cylindrical sink in the diffusion field, we find 
(he right order of magnitude for the retardation at 
the end, the track being fully developed i in somewhat 
less than & second near tbe end, and in about half 
t time in the central part. 

On a similar basis rests the explanation of a related 
ndensation phenomenon that may be observed with 
yet simpler means. When one looks at a small light 
source through a flask with moist air in which on 
&diabatie expansion is produced (for example, by 
sucking through & rubber tube) a coloured diffraction 
halo around the light source is seen. It is, however, 
nob stationary, but at first moves inward during & 
fraction of a second. This must be attributed to an 
increase in the size of the fog droplets, due to the 
same finite diffusion-rate of the water vapour (and 
of the heat dissipation). Here the sink to be used in 
the ealeianion:| is the spherical droplet itself. 












S. A. HEMPENIUS 
Technical 1 Physics Laboratory, 
eal University, . 
Delfi 






NATURE 


-used with copper Ka radiation and an internal standard of potassium i 





a87 





F An Unusually Radioactive Fossil Fish 
from Thurso, Scotland 





During recent investigations on the distribution 
of radioactive elements in phosphates}, it was noted . 
that many of the Ole Red Sandstone fish remains 
from north-east Seotlend have an abnormally high * 
radioaetivity ; in particular an unidentified Homostius W 
plate (GSM 89090) was shown by rough radiometric : 
assay to have an activity equivalent to 0-5 por cent 

More detailed jadidi assays we have. carried 
out indicated that this material is either in a state 
of secular disequilibr&um, or -contains appreciable 
amounts of thorium. As the latter alternative seomed,. 
the more likely, part əf the specimen was assayed 
chemieally (Radiochemical Group, Chemical Research 
Laboratory, Teddington) and found to contain 0-32 
per cent U,0, and 0-5F per cent 'ThO;, a result whic 
is in excellent agreement with-ihe equivalent U,0. 
value of 0-48 per cent obtained on the same samp 
On obtaining: ‘ehemical confirmation that appreciable 
thorium is associated with this particular fish plate, 
additional ‘investigations were undertaken: in an 
endeavour -to obtain more information on the dis- 
tribution of the radiactive elements within the 

late. 

T In thin section the slate is opaque except where 
small amounts of interstitial calcite occur; but in 
polished section the Sone structure can be seen . 
clearly (Fig. 1). The bone cavities are filled with 
bon ior hydrecarbón partly replaced by 
ecessory minerals recognized in the polished 
sections are pyrite anc chalcopyrite. 

The mineral cconsticuting the ‘bone tissue was 
identified by normal optical methods and by X-ray 
powder photographs of an untreated sample, and o 

a similar sample ignited to destroy the associated 
PE aae A Powder photographs of fluorapatite 
and of carbonate- fuorapatite were also taken. for £ 
comparison purposes. The X-ray data on which the 
identification is based are given in Table T. : 

It is apparent from the above observations that see. 
the apatite of the bone matrix has an.a cell dimension 
between earbonaie;fluocapatite and fluorapatite, but 




















E 


^& c dimension somewhat greater than the other 


earbonate-fluorapafites examined. . The refractive 
indices of the ashed raaterial, o = 1.628 and e =: 
1:616, however, are in good agreement withrcarbonate-.... 
fluorapatite, and since fluorine and only a trace of. 
chlorine were detected 'éhemically (C. O. Harvey. 
Geological Survey and Museum), it-seems reasonabl 
certain that the Thurso material is in fact à carbenate- 
fluorapatite. 







Table 1. CELL DIMESSIONS OF SOME VARIRTIES OF me 3 








a (in A.) € (fh. A.) 
t; Hydroxylapatite, Holly Springs, 
Ga., U.S.A, 9-413 6-875 
2. Fluorapatite, Bob Lake, Casada — 9-396 + 0-005 6°879 + 0-005 
8. Fluorapatite, Durango: Mexico 6 6:878 
4. Apatite from Homostius bone 
tissue, Thurso, Scotland 
(Untreated) 9-356 + 0-01 6:010 + 0-01 
(Ashed) 9:860 + 0-005 — 6:894 + 0-005 - 
5. Carbonate-fluórapatite; Stafel, : : 
Germany ^ 9:344 6:881 
6. Carbonate-fluorapatite, Florda, 
U.S.A. (Untreated) 9.339 + 0-005 — 6-894 $ 5 
(Ashed) 9:351 + 0-005 6-885 + 0-005 


Determinations 1, 3 ane 5 ars by Z. B. Altschuler, E. A. Cisney and _ 
1. H. Barlow using an Xray &iffractometer. Abstract in C.R. AIX 
Algiers, 11, € (1952), ^ 
inations 2, & and 6 a 114-6-mm. diameter camera. w: 












chloride; a was determined fram the reflexion 4150 and e from 0004. 
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Fig. |. Polished section of Homostius plate showing bone matrix 
(medium grey), hydrocarbon (light grey) and calcite (dark grey). 
The white specks are pyrite. x 45 


Autoradiographs prepared from polished sections 
show that whereas both the bone matrix and the 
hydrocarbon are radioactive (Fig. 2), the alpha-track 
density of areas corresponding to the hydrocarbon is 
approximately 1-5 times that of areas corresponding 
to bone matrix. Measurements of the lengths of 
alpha-tracks clearly indicate that those of sufficient 
energy to be attributed to polonium-212 are present 
only in emulsion that had been in contact with the 
hydrocarbon, and it is therefore concluded that the 
thorium is concentrated in the hydrocarbon and does 
not occur im the bone phosphate. It was further 
shown from a comparison of the alpha-track 
population and the U,0, and ThO, values obtained 
chemically that some uranium océurs with the 
thorium in the hydrocarbon, 





Fig. 2. Autoradiograph of same field as Fig. 1 showing concentra- 


-tracks corresponding with areas of hydrocarbon, 


tions of alpha 
The calcite is inactive. x 45 
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These observations indicate that whereas botl 
uranium and thorium fcrm organie complexes or com 
pounds with hydrocarbon, only uranium is fixed by 
bone apatite under the conditions appertaining ir 
this instance. Had the uranium and thorium bee: 
taken up under reducing conditions, it would have 
been expected that thorium (ionie radius 1-02 A. 
would have replaced calcium (radius 0-99 A.) in the 
carbonate-fluorapatite lattice in the same way ay 
the tetravalent uranium ion (radius 0-97 A.) couk 
have done; but since thorium is not present in the 
bone apatite, if is assumed that uranium is fixed by 
some other mechanism, The most likely method o 
fixation would seem to be that suggested by Neuma: 
and his co-workers?, in which the uranyl ion (UO, 
combines with two adjacent phosphate groups at thi 
surface of the bone apatite crystals and displaces : 
calcium ion. This type of exchange adsorption coul 
explain such observed phenomena as the margina 
concentration of uranium on apatite crystals, or 
fossil teeth, and on some phosphorite nodules. Ti 
also explains why uranium in ground-water is noi 
substituted for calcium in other common caleiun 
minerals. 

We are indebted to Mr. J. E. T. Horne for his 
assistance in deriving the X-ray data. The com 
munication is published by permission of the Directos 
of the Geological Survey and Museum. 


S. H-U. Bow 
D. ATKIN 


VoL. 177 


Atomie Energy Division, 
Geological Survey and Museum, 
Exhibition Road, 
London, S.W.7. 

Dec. 6. 


! Davidson, C. F., and Atkin, D., C.R. XIX Int, Geol. Congr. Algiers, 
11, 13 (1952). 

? Neuman, W. F., Neuman, M. I. N., Main, E. R., and Mulryan, 
B. J., J. Biol. Chem., 175, 705 (1948); 179, 325 (1949). 


Differences in Proportion of Fawns to 
Hinds in Red Deer (Cervus elaphus) from 
Several New Zealand Environments 


From more than a hundred liberations, between 
1851 and 1923, red deer have spread into the majority 
of forested areas in New Zealand. In the present. 
communication autumm fawn/hind ratios in New 
Zealand are compared between five different areas 
and within each area on two successive years, 1952 
and 1953. 1 

The relative proportions of fawns to hinds are 
shown in Table 1, where hinds are given an arbitrary 
value of 100. Samples of deer were taken in autumn 
for comparison with ratios available on deer in the 
northern hemisphere. 

New. Zealand fawn/hind ratios show highly sig- 
nificant differences in the five environments tested. 
Fawn/hind ratios range from 28(--10)/100, in the 
Central North Island, to 70(+14)/100 in the Nelson- 
Marlborough area, South Island (Table 1). Such 
differences perhaps could be expected in New Zealand, 
as red deer range over a wide variety of contrasting 
environments. Similarly, for adult stags in autumn, 
differences in fat reserves have recently been 
demonstrated for several different New Zealand 
environments?. 

Fawn/hind ratios varied more between different 
areas than similar ratios taken from the same area 
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Table 1. FAWN/100 HIND RATIOS FOR RED DEER (Cervus elaphus) ' 
FROM FIVE NEW ZEALAND ARBAS 








Area, 2 Total Fawns/ Approx. 90 per cent 
animals 100 Hinds confidence limits 
Central North Island 184 28 + 98 
Nelson-Marlborough 284 70 + 13-9 
Canterbury` 224 39 + 96 
Southern Lakes 272 + 47 + 10-1 
South Westland 96 36 - +1385 
All areas 1,010 47 


Corrected x? (ref. 1) to test differences between the areas was 20-02, 
with a probability of a greater value 0 0004. Approximate 90 per cent 
confidence limits were calculated using the formula 


100F (F + H)FY 
200 y (100 4/0120 7 "ir ) 1 6449. 


for two consecutive years. Three of the five areas 
showed no significant difference between fawn/hind 
ratios taken in 1952 and 1953. Values for the three 
areas were: Central North Island, 27/100—31/100 
(x? = 0-023); Nelson—Marlborough, 67/100—75/100 
(x? = 0.228); and Southern Lakes, 48/100-47/100 
(x? = 0.00015). 

Southern Lakes, South Westland, Canterbury and 
Central North Island habitats include most of the 
deer population in New Zealand. Fawn/hind ratios 
from these four areas combined (41(+4)/100) 
correspond closely to those recorded by Alex-Hansen? 
from Jutland (38:5/100), near the northern limit of 
the range of the European red deer, and are sig- 
nificantly less (y? — 6-84) then those ratios of 60/100 
recorded from Scotland and Germany by Darling? 
and Miuller-Using® respectively. 

Grateful acknowledgment is made to. those 
Government shooters who co-operated in recording 
results of unselective shooting to make these data 
available. This work was done while I was employed 
by the Department of Internal Affairs. The formula 
for approximate 90 per cent confidence limits was 
supplied by the Applied Mathematics Laboratory,, 
Department of Scientific and Industrial Research, 
New Zealand. 


THANE RINEY 


New Zealand Forest Servico, 
Wellington, 
New Zealand. ` 
Oct. 21. 


1 Fisher, R. A., “Statistical Methods for Research Workers” (Oliver 
and Boyd, 1950). 


2 Riney, T., N.Z. J. Sci. and Tech., 36, B, 5, 429 (1955). 
+ Alex-Hansen, Børge, Dansk Jagttidende, 67, 170 (1950). ' 


‘Darling, F. F., “A Herd of Red Deer. A Study in Animal Behaviour" 
(Oxford, 1937). 


* Muller-Using, D., “Grundlagen moderner Jagdwirtschaft" (Krogers 
Verlagsanstalt, 1949). Review by Westerskov, K., J. Wildl. 
Mgl., 17, 84 (1958). 


The Reniform Nematode in the Gold 
` Coast 


Tue reniform nematode (Rotylenchulus reniformis) 
was first described as an obligate parasite on the 
roots of many plants in Hawaiil, and a list of sixty- 
five hosts was given by Linford and Yap?. Subsequent 
records?-5 have added a further five hosts from the 
United States.” 

The occurrence of the reniform nematode has now 
been noted on a number of hosts -at thros sites in. 
the Gold Coast, West Africa. 

Plants on which this nematode bui been found 
capable of egg production in the Gold Coast are: 
Amaranthus spinosus L.*, Citrus limon Burm. f.*, 
Crotalaria juncea L., Crotalaria striata D.C., Daucus 


. 


carota L. var. sativo D.C., Glycine max Merr.*, 
Hibiscus esculentus L., Ipomoea. batatus L.*, Lyco- 
persicon esculentum Mill., Manihot esculenta Grantz.* 
Nicotiana tabacum L., Persea americana Mil. e 
Poinciana pulcherrima L.*, Solanum melongena L. var. 
esculentum, Sorghum vulgare Pers., Synedrella nodi- 
flora Gaertn.*, Vigna cinensis Endl., and Zea mays L. 
Those-marked with an asterisk are new host records 
for the reniform nemstode. : 

Life-history studies suggest that the West African 
forms have & shorter life-cycle than those described 
by Linford and Oliveira. Soya grown from seed in soil 
infested with Rotylenchulus contained swollen forms 
after four days, mature females with gelatinous 
matrix after seven deys; egg-laying commenced at 
ten days, and, fifteen days after sowing, second- 
generation larvee were hatching within the egg- 
masses. - 

All three sites were 5ld centres of European cultiva- 
tion within fifteen miles of the capital, Accra, so it is 
` not possible to say whether the reniform nematode , 
is indigenous to the Gold Coast. A more detailed 
account will be given elsewhere at a later date. 

I wish to thank Dr. J. B. Goodey, Nematology 
Department, Rothamsted, and Dr. S. A. Sher, 
Division of Plant Nematology, Riverside, California, 
for help and advice. 

- F. C. PrAcock 
Faculty of Agriculture, 
University College of the Gold Coast, 
Achimoza. 
Nov. 16. 
1 Linford and Oliveira, Proc. Helm. Soc. Wash., 7, (1), 35 (1940). 
1 Linford and Yap, Proc. Helm. Soc. Wash., 7 (1), 42 (1940). 
3 Smith and Taylor, Phytopcth., 31 (8), 771 (1941). 
‘Steiner, Phytopath., 37 (6), 441 (1947). 
*Stéiner, Proc. Soil Sci. Soc. Fla., 4B, 72 (1949). 


. Regulation of Outbreeding in Field 
: Beans (Vicia faba) 


Ir has been reported that field beans show about . 
30 per cent of cross-fertilization in eastern England}, ''- 
and rather more in 2astern France and Germany?. E 
In the'course of some pollination experiments at the 
Plant Breeding Institate, evidence has been obtained 
of a natural regulating mechanism which stabilizes_ 
this breeding structure. 

The plants studiec came from commercial seed, 
inbred lines, and F, hybrids, and were grown in an 


insect-proof glasshouse. Several self- and cross- 


fertilization treatmenss were applied, and the results - . ' 
of three of these are set out in Table 1, expressed as 


, the mean numberof seeds obtained per flower treated. . . 


It can be seen thaz, on inbreeding, the ability to 
set seed without some manipulation of the flower 
was progressively lost. In most cases it was immaterial 
whether self- or eross-pollen was applied, except-in 
the more advanced inbreds, where cross-pollen was 
more effective, possibly indicating some degree of 
self-incompatibility ix this group. On hybridization, 


` Table 1 
, Group E Treatment 
a c 
Commercial sample 0-56 2-97 289 + 0-266 
Second-generation inbreds 0-27 2-18 1:87 + 0-158 
Fourth-generation inbreds 0-04 1:42 2-14 + 0-123 
F, hybrids between third-generation . 
inbreds- . - 1:36 1-908 2:09 + 0-193 . > 


(a) Control: flowers left untreated. (b) Artificial self-pollination : 


. keel of mature flower depressed to push self- polen on to the stigma, 


(c) Mixed polli&atwn : as (E), but foreign pollen placed on stigma in 
addition to self-pollen already there. " - 
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spontaneous self-fertility was restored’; in fact, in 
this respect the hybrids surpassed the commercial 
sample. i ` 

In the field, flowers may be pollinated by bees 
(similar to treatment c) or pods may be formed from 
unvisited flowers (as in treatment a). The results 
' above suggest that although all types will be equally 
fertile after bee pollination, those plants arising from 
cross-fertilization in the previoüs year will set more 
seed from unvisited flowers than others in the 
population. As seed set in the absence of bee visita- 
tion must be entirely self-fertilized, this will mean 
that cross-bred plants will bear a higher propor- 
tion of selfed seed than plants derived from one or 
more generations of self-fertilization. 

This unusual breeding behaviour has several 
important consequences: 

(1) The ability of some plants to set seed on un- 
visited flowers ensures maintenance of the population 
even in years of low bee activiby. 

(2) The distribution.of this self-set seed mainly 
on the more heterozygous members of the population 
restricts the rate of fixation of genetic variability 
under these conditions.  . f 

(3) The, undiminished fertility of the inbred 
plants when pollinated by bees promotes rapid 
remixing of genetic material ‘under favourable 
conditions. - 

The overall effect will be to maintain the population 
in a stable state of intermediate heterozygosity, in 
spite of disturbing factors such as seasonal variation 
in the level of bee activity, and the selective elimina- 
tion of inbred plents under adverse environmental 
conditions. > 

The regulating mechanism described is of interest 
as it-represents a means of maintaining a moderate 
degree of heterozygosity without complete dependence 
. on msect pollinators. i 7 
d" Jean M. DRAYNER 
Plant Breeding Institute, g 

Cambridge. 
Dec. 9. 
? Fyfe, J. L , and Bailey, N. T. FJ ,J Agric. Sci., 41, 371 (1951). Fyfe, 

J. L., J. Agrie. Sci, 45, 141 (1954). 

2 Picard, J., Ann. Inst. Nat. Rech. agron. Paris, 3, B, 57 (1958). 


. Cytogenetics of South American 
Orthoptera 


Tus is a preliminary report of an investigation in 
progress dealing with cytogenetics of orthopteran 
insects of the southern hemisphere belonging to the 
family Acrididae and new to cytology. In this report 


the number of chromosomes is established, taking . 


specially into account the existence of metacentric 
chromosomes. We have studied thirty-two species 
of four subfamilies, ‘as shown in Table 1. 

In Aleuas brachypterus, Diponthus maculiferus, 
Ommaexecha servillet and Dichroplus pratensis, the 
reduction of chromosome numbers has taken place 
by centric fusion of two acrocentric (rod-shaped) 
autosomes, whereas in 7'ropinotus laevipes, Atfachal- 
acris unicolor, Dichroplus bergi and some forms of 
D. pratensis this evolutionary change took place 
between autosomes and sex chromosomes, producing 
in this case an XY—XX sex-determining mechanism 
by formation of a neo-Y, neo-X system in the malet. 

Particularly interesting is the genus Dichroplus, 
which shows interspecific variation in the number of 
chromosomes. As Table 1 shows, there is a numerical 
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Table 1 
Diplod| No.of] X- No. «| 
Species number| meta- |chromo- | chromo- 
2n (d) | centres |. some some 
arms 
Da Subfam. Acridinae i 

ichroatetts: i 0- 

Tos) Rehn opisi Cog 23 — free 23 
Hyalopteriz rufipennis 
GEM DATE f 93 | — free 23 

? , ; 

G. Tos bind dole cad 23 — free 23 
Seyllinops bruneri (Rehn) 23 — free 23 
Soylhnops pallida (Bruner) 23 jo — free 23 

quan 28 — | fre | 28 
coo pinnate 23 — free 23 
DA graminea Bruner 23 — free , 28 

el unctata (De * 

Geer) z ( 23 — free 28 
Dichromorpha australis 7 x 
Bruner 23 — free E 
Sinipta dalmani (Stal) 23 — free 23 
prineoenhed uper Rehn 23 —- free 23 

etaleptea brevicornis 3 
adspersa (Blanch.) 23 bon free = 
Allotruxalis strigata (Bruner)| | 23 =“ free 

Subfam, Vb bene sis rr a: 

Tos) ir pid Cees 23 = free 23 
E rcu lemniscata (Stal) T D Ras da 
Aleuas brachypterus Bruner 19 4 , | free 23 
Richroplus pet 28 ~ free 23 
pele da conapersus 8s E fée" T 
Dichropius elongatus Giglio: 2g e fee 23 
Dichroplus bergi (Stal) 22 1 use: 
Dichropluspratensis (Bruner) 18 MEE free, i 3 
pce e pratense t 18 5 fuse 

ichroplus sp. (brachyp- - 
teran form) 8 4 ‚Z-Y 12 
x B Romaleinae : 

y uscipennis 
gerner Gistel : 23 — free 23 

aeochlora viridicata 

(Serville) Stal | ài 23 — free 23 

- Daromas speciosa (Thur- 28 £x exe 25 
Zoniopoda tarsata cruentala i 

(Blanch) Rehn Sid 23 — free 23 
TUM epe toten 22 1 | fused | 23 
Diponthus maculiferus 

(Walker) Stal 21 2 free a z 
Atrachalacris unicolor 22 1 fused 3 

Subfam. Ommexechinae . » 

ced Mrs 21 . 2 free 23 








series ranging from the ançestral karyotype 2n (d) =23 
to the surprising number of 2n (d) — 8. Some forms 
of D. pratensis give 18 diploid chromosomes, while 
the number of major chromosome arms is not re- 
duced, remaining 23. Other forms of this genus, 
on the contrary, have also 18, but the number of 
arms is reduced to 19, which means that four chromo- 
somes have probably been lost. . 

The rather striking extreme case is the brachypteran 
form of Dichroplus that shows eight diploid elements, 
meaning that eleven chromosomes had -been lost of 
the original complex. In these individuals the sex 
chromosome does not behave as an odd element, 
since it is associated with a small chromosome so as 
to form a heterozygous acrocentric bivalent, segre- 
gating in the first meiotic division as an X-Y complex. 


Francisco A: Sanz 
Departamento de Citogenetica, 3 


' Xnstituto de Investigación de Ciencias Biológicas, 


Montevideo, Uruguay. 
! Nov. 1. 


t , M. J. D., “Advan. Genet ”, 4, 267 (1951); “Animal Cytology 
ce Evolution" (Camb. Univ. Press, 1954). 
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FORTHCOMING EVENTS i 


(Meetings marked with an asterisk * are open to the public) 


Monday, March !2 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W.C.2), 
* 5.30 p.m.—Dr. J. M Zarek: “Behaviour of Materials in the Human 
ody”, : = 


MANOHESTER LITERARY AND PHILOSOPHICAL Soorery (in the 
Reynolds Hall, College of Technology, Manchester), at 5.45 p m — 
"Dr W., Idris Jones: "Britain's Fuel and Power Prospects”. (Clayto: 
«Memorial Lecture.) ' 


i "NORTH Bast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
in the Lecture Theatre of the Mining Institute, Newcastle-upon- 
tyne). at,6.15 p m.—Dr J. F, Allan: “Effect of Roughness in Ship 

stance”. 


Tuesday, March 13 


UNIVERSITY COLLEGE HOSPITAL MEDIOAL SoHooL (at University 
Street, London, W.C.1), at 4.80 p.m.—-Prof. C. Rimington, F.R.S.: 
“The Biosynthesis of Hæmoglobin” (Sydney Ringer Memorial Lecture). 


PAYSICAL Society (in the Lecture Theatre, The Science Museum, 
Exhibition Road, London, S.W.7), at 5 p.m.—Sir Francis Simon, 

.R.S.. “The Third Law of Thermodynamies—an Historical Survey”. 
140th (1956) Guthrie Lecture )* 


ZOOLOGIOAL Sootety oF LONDON (at the Zoological Gardens, 
Megent’s Park, London, N.W.1), at 5 p.m.—Scientific Papers. . 


IMPERIAL COLLEGE (in the Main Chemistry Lecture Theatre, ]m- 
aperia Institute Road, London, 8.W.7), at 5.30 p m.—Prof. Arthur 
Porter: “The Control of Processes", (Inaugural Lecture.) . 


SocIETY OF CHEMICAL INDUSTRY, CHEMIOAL ENGINEERING GROUP 
iat the Geological Society, Burlington House, Piccadilly, London, 
W.1), at 5.30 p.m.—Mr. A. de Dani: “The Use of Reinforced Plastics 
m the Chemlgal Industry and Some Chemical Problems Connected 

erewith”, 


Wednesday, March 14 


GEOLOGICAL SOCIETY oF LONDON (at Burlington House, Pieca- 
«dilly, London, W 1), at 6 p.m.—Mr. Michael Wyatt: “The Mon- 
sadhliath Adamellite, Inverness-shire’ (to be read by Dr. S. O Agrell}; 
Mr.- Scott Simpson: “On the Trace-fossil Chondrites". 


ROYAL STATISTICAL Sooty (at the London School of Hygiene 
«and Tropical Medicine, Keppel Street, London, W.C.1), at b 15 p.m.— 
Dr. C L. Matlows. ‘Generalizations of Tchebycheff’s Inequalities”. 


INSTITUTE OF PETROLEUM (at 26 Portland Place, London, W.1), at - 
5.30 p.m.—Mr. J. A, Shaw. “Refinery Utility Installations”. 


MALACOLOGICAL Society OF LONDON (at the Linnean Society, 
Burlington House, Piccadilly, London, W 1), at 6 p m.—Meeting 
«on “Pelagic Mollusca—Swimmers and Drifters”. 


SOCIETY or CHEMICAL INDUSTRY, FOOD AND MIOROBIOLOGY GROUPS 
at the Chemical Society, Burlington House, Piccadilly, London, W.1) 
«at 6.30 p.m. —Dr. M Ingram, Mr. F J. H. Ottaway and Dr. J. B M. 


*Coppock. “The Preservative Action of Acidic Substances in Foods". 


, Thursday, March 15 


PHYSIOAL SOCIETY, OPTICAL GROUP (at Imperial College, London, 
= W.7), at 2 30 p n? —Annual General Meeting, followed by Scientific 
apers. 


PHYSICAL SOCIETY, Low TEMPERATURE GROUP (at the Royal School 
of Mines, London, S.W.7), at 4 p.m.—-Dr. E. H. Putley and Mr Vernon 
Roberts. “The Properties of Semiconductors at Low Temperatures”, 


ROYAL Society (at Burlington House, Piccadilly, London, W.1) 
eat 4.15 p.m.—Meeting for Election of Fellows. 4 30 p.m.—Mr. R. G. 
West’ “The Quaternary Deposits at Hoxne, Suffolk”; Mr. G. M. 
Brown: “The Layered Ultrabasic Rocks of Rhum, Inner Hebrides” 


INSTITUTION OF MINING AND METALLURGY (at the Geological 
‘Society of London, Burlington House, Piccadilly, London, W.1), at 
5 p.m.—Mr W.H Wilson: “An Account of the Exploration of the 
Avoca Mines, County. Wicklow, Ireland’; Mr. D. Armstrong : 
“The Design, Construction and Operation of a Laboratory Classiüer". 


LINNEAN SOOLETY OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 p.m —Scientific Papers. 


LONDON MATHEMATICAL Soorery (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W.1), at 5 p.m.— 
Prof. K Kuratowsk! ‘On the Topology of Continuous Complex- 
Valued Functions", . E ` 


INSTITUTION OF ELECTRICAL ENGINEERS, UTILIZATION SECTION 
(at Savoy Place, London, W.C 2), at 5.30 p.m.—Dr. ©. D. J. Statham: 
“Underground Jaghting in Coal Mines”. 


ROYAL AERONAUTICAL SOCIETY (at the Institution of Civil Engineers, 
‘Great George Street, London, W.1), at 6 pm —Mr. D. G. Ainley: 
“The High Temperature Turbo-Jet Engine" 


SOCIETY OF CHEMICAL INDUSTRY, ROAD AND BUILDING MATERIALS 
‘Grour (in the Lecture Hall, Junior Institution of Engineers, Pepys 
House, 14 Rochester Row, London, S W.1), at 6 p.m.—Mr. A. H. 
Thorneloe: “The Assessment of the Properties of Mortar and Plaster- 
Knog Mixes”; Dr. J. W. Skeen. “Mortar Plasticisers", 


ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE (at the 
Royal Army Medical College, Millbank, London, S, W.1), at 7.30 p.m.— 
Laboratory Meeting. Chairman: Prof. R. M Gordon, O.B E. 


NATURE : 
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` Fricay, March 16 


SOCIETY FOR WATER TREZTMENT AND EXAMINATION (at Caxton 
Hall, Caxton Street, London, S. W.1), at 9 30 a.m.—Annual General 
Meeting and Scientific Pape-s. 


BRITISH ASSOCIATION OF CETMISTS (in the Barnes Hall, Royal Society 
of Medicine, 1 Wimpole Street, London, W.1), at, 6 p.m.—Mr. T. 
cLachlan:; “The Analyst—Chemist, Technician or Magiclan ?” 


INSTITUTION OF MECHANICAL ENGINEERS, INDUSTRIAL ADMINISTRA- 
TION AND ENGINEERING PRODUCTION GROUP (at 1 Birdeage Walk, 
Westminster, London, S.W.I), at 6.45 p m.—Disouss:on on “The 
Development of Automatic Control m Industry". ` 


SOCIETY OF CHEMICAL INDISTRY, FINE CHEMICALS GROUP (in the 
Chemistry Lecture Theatre, King’s College, Strand, London, W.C 2), 
at 7 p m.—Annual General Meeting. 7.30 p.m.—Dr. J. D. Bon : 
"Continuous Counter-Current Distribution of Batches of Material”. 


Royan INSTITUTION (at 2I Albemarle Street, London, W.1), at 
9 p.m.—Dr. W. Grey Walter: ‘She Imitation of Mentality”. 


» Saturday, March 17 


`BRITISH Myconogicar SoorgrY (at the London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, W.C.1), 
at 10 30 a.m.—Meeting on '"ensts". 4 


BRITISH PSYCHOLOGICAL Soorety (in the Gustave Tuck Theatre, 
Universitv College, Gower Ssreet, London, W C 1), at 2 30 p.m — 
Dr. L Weiskrantz: “Some Effects of ‘Temporal Lobe Lesions on 
Behaviour In Monkeys” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned= 

ASSISTANT (preferably-with a degree in one of the natural sciences) 
IN CHARGE OF THE NATURSL SCIENOES LIBRARY— Ihe Registrar, 
University College, Singleton. Park, Swansea (March 17). 

SENIOR SCIENTIFIC OEFIOED (with a degree of high standard, with 
chemistry as a major subject, and several years research experience, 
and preferably with a knowledge of paint technology) IN THE DEFENOE 
STANDARDS "LABORATORIES, Department of Supply, Marlbyrnong, 
Victoria, Australia, for researeh and developmental work in connexion 
with paints, such as the study of methods of measuring the properties 
of paint films and changes in properties during ageing and weathering, 
the study of the protection of netals by primer, underwater protection 
of ships and anti-fouling paicts—The Senior Representative (AP.45), 
Department of Supply, Australia House, Strand, London, W.C.2 
(March 19 


FORESTRY ASSISTANT (with a recognized degree or certificate in 
forestry) for duties which will inelude the preparation of Tree Preserva- 
tion Orders and planting schemes, management of woodlands, con- 
sideration of felling licence applications and general liaison with the 
Forestry Commission—The Planning Officer, Peak Park Planning 
Board, Aldern House, Bakewell, Derbyshire (March 21). _ 

RESEARCH WORKER (with an honours degree in biochemistry or 
equivalent qualification) IN THE DEPARTMENT OF BIOLOGICAL CHEM- 
ISTRY, to assist in work an themetabolism of the autotrophic nitrifying 
pacteria—Prof. W. O. Kermazk, Department of Biological Chemistry, 
Marischal College, Aberdeen (March 24). $ 

SOIENTIFIO OFFIOER (with z good honours degree in science) IN THE 
CEREALS SECTION, to engage in genetical, physiological and breeding 
research, and an ASSISTANT EXPERIMENTAL OFFIOER (with a degree 
in agriculture or horticnlture) for duties as GLASSHOUSE AND PLOT 
MANAGER—The Secretary, Hant Breeding Institute, Trumpington, 
Cambridge (March 26). u * 

LEOTURER IN THE DEPARTMENT OF FLUID MEOHANICS—The 
Registrar, The University, L-verpool (March 29). 

ECTURER (with an honours degree and practical experience in 
public works engineering) rx CIVIL ENGINESRING-—The Registrar, 
The University, Leeds Z (March 31). 

LECTURER Or ASSISTANT LECTURER IN AGRICULTURAL ZOOLOGY, 
and a LECTURER Or ASSISTANT LECTURER IN CROP HUSBANDRY at 
Makerere College (University College of Hast Africa)—The Secretary, 
Inter-University Council for Higher Education Overseas, 29 Woburn 
Square, London, W.C.1 (April 2). t 

SENIOR LEOTURER (with a good academic qualificatıon, and wide 
teaching and/or research experience, iu tropical a leulture) IN 
TROPICAL AGRICULTURE at Kumasi College of Technology—The 
Appointments Secretary, Advisory Committee on Colonial Colleges of 
Arts, coe and Technology, 1 Woburn Square, London, W.C.1 

April 7). t 

‘ coreg OF MEDICINE at St Mary's Hospital Medical School—-The 
Academic Registrar, University of London, Senate House, London, 
W.C.1 (April 19) : 

CHAIR OF PHYSICAL CHEMISTRY at the University of Sydney, 
Australia—The Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1 (Austraha, April 
20). 
^ leaks: CHEMICAL INDUSTRIES RESEAROH FELLOWS IN CHEM- 
ISTRY, PHYSIOS and allied subjects, for example, pharmacology, 
engmeering and metallurgy—The Registrar, The University, Man- 
chester 13 (April 30). x . 

KEEPER OF THE DEPARTEENT OF AROHHOLOGY—The Director, 
National Museum of Wales, Cardiff (April 30). E 

LECTURER (entomologist, preferably with research interest in 
insect pests of stored products iu the tropics) IN Zootoay at the 
Univeraity College of the- West Indies—The Secretary, Inter-University 
Council for Higher Edueatior Overseas, 29 Woburn Square, London, 
W C 1 (April 30) r 5 
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PROFESSOR OF MEOHANIOAL ENGINEERING at the University of the 


Witwatersrand, Johannesburg, South Africa—The Secretary, Associa- - 


tion of Universities of the British Commonwealth, 36 Gordon Square, 
London,,W:C.] (South Africa, April 30). +. 

SENIOR LECTURER IN INORGANIC CHEMISTRY at the University of 
Western Australia—The Secretary, Association of Universities of the 
Ge a Commonwealth, SU Gordon Square, London, W.C.1 (Australia, 
"Apr n 3 y ^ 


IEOTURER (with practical experience of forestry in Great Britain) 


,INÜUtHE DEPARTMENT OF'FORESTRY—The Secrétary, The University, 
Edinpurgh (May 31) 

. PROFESSOR OF AGRIOULTURE, and a PROFESSOR OF BOTANY, at the 
Imperial Collegé^ of Tropical Agriculture, Trinidad, British West 
Indie&— The Secretary, The Imperial College of Tropical Agriculture, 

40 Norfolk Street, London, W.C.2 (June 1). z 
AERODYNAMICISTS and MATICIANS (with a first- or second- 
class honours degree or equivalent, and preferaby with some research 
or development experience) with the Ministry of,Supply at various 
Experimental Establishments and London Headquarters, for research 
; and development work on aircraft projects, pe ormance analysis of 
aircraft and weapons, statistics and operational research, guided 
weapons, gas turbines—The Ministry of Labour and National Service, 
Technical and Scientific Register (K), 20 King Street, London, S.W.1, 
quoting A.69/6A/AA. . : 
DEMONSTRATOR IN CHEMISTRY (inorganic, organic and physical)— 


*' The Secretary of University Court, The University, Glasgow. 


B 


N 


^.-in mieropalæontology—The 


ENGINEERS and PHYSIOISTS (particularly with electronics), Senior 
Sclentific and Scientific Officer grades (with a first- or second-class 
honours degree or equivalent high professional attainments) at Royal 
Naval Scientific Service Esperimental] Establishments chiefly in the 
Weymouth and Portsmouth areas, and the Home Counties—The 

nistry of Labour and National Service, Technical and. Scientific 
Register (K), 26 King Street, London, S.W.1, quoting A.344/5A. 

* LnOrURER IN’ PHYSICAL TESTING OF RUBRER-LIKE POLYMERS, and 
& SENIOR LECTURER IN PLASTICS TzOHNOLOGY—National College of 
Rubber Technology, Northern Polytechnic, Holloway, London, N.7 

MASTER to teach MATHEMATICS up to university scholarship standard 
~The Headmaster, Trent College, Long Eaton, Nottingham. 

CIPAL SOLENTIFIO OFFICER (with a first- or second-class honours 
degree in physics or electrical engineering, and considerable experience 
of servo systems and other electrical mechanical devices) at the Royal 
Aircraft Establishment, Farnborough, to lead a section engaged 
1n research and development of automatic flight controle—The Min- 
istry of Labour and National Service, Technical and Scientific Register 
(K), 26 King.Street, London, S.W.1, quoting A.76/6A/AA. 

RESEARCH ASSISTANT (with a special interest in plant physiology) 
IN Borany—The Secretary, Bedford College (University of London), 
Regent's Park, London, N.W.1. i: 

: SOIENTIFIO OFFIOER (Chemist), ASSISTANT EXPERIMENTAL OFFICER 
(Chemist), and an ASSISTANT (Scientific), IN THE METROPOLITAN 
POLICE LABORATORY—The Secretary, Room 165, New Scotland Yard, 
London, S.W.1. 

. THOHNICIAN (preferably with some experience in geology) for research 
Secretary, University College, Gower 


5. . Street, London, W.C.1, quoting 'Geology/B.P.". 
dv De 9 ` 


* REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


British Broadcasting Corporation: Engineering Division. Mono: 
graph No. 4: The Design of a Ribbon Type Pressure-Gradlent Micro- 
hone for Broadcast Transmission. By D. E. L. Shorter and H. D. 
(London: British Broadcasting Corporation, 
21 


1955.) 5s. 
“Bulletin of the British Museum (Natural History). Botany. Vol. 
, No. 8: The Heterophyllous Selaginellae of Continental North 


America. By A. H. G, Alston. Pp. 219-274 4-plates 6 and 6. (London: 
British Museum (Natural History), 1955.) 16s. - [917 
-General Register Office. Census 1951—Hngland and Wales. Index of 
Place Names. Vol. 1: A-K. Pp. iv+1-654. Vol. 2: L-Z.. Pp. 
656-1377. (London: H.M. Stationery Office, 1955.) 63s, net the 
two volumes. [21 
Philosophical Transactions of the Royal Soclety of London. Series 
B: Biological Sciences. 
The Decomposition of Some Organophosphorus Insecticides and 
Related Compounds in Plants. By D. ¥. Heath, D. W. J. Lane and 
P. O. Park. Pp. 191-214. 7s. 6d. No. 664, Vol. 239 (22 December 
1955): The Ammonite Succession in the Lower Oxford Clay and 
Kellaways Beds at Kidlington, Oxfordshire, and the Zones of the 
Callovian Stage. By J. H. Callomon. Pp. 215-264+plates 2 and 3. 
19s. (London: Royal Society, 1955 ) [21 
Discovery Reports. Vol. 28, Pp. 1-190: Mysidacea. By Dr. Olive 

S. Tattersall. (Cambridge: At the University Press, 1955. Issued 
by the National Institute of Oceanography ) 65s. net. [21 
National Parks and Access to the Countryside Act, 1949. Sixth 
Report of the National Parks Commission for the year ending 30th 
September, 1065. Pp. iv--60--8 plates. (London: H.M. Stationery 
- Office, 1955.) 4s. net. x {41 
. The Nature Conservancy. Report of the Nature Conservancy for the 
year ended 30th September 1955. Pp. iv+56+12 plates. (London: 
H.M. Stationery Office, 1955 ) 4s. net. i 41 
Home Office: Scottish Home Department. Manual of Civil Defence. 


Vol. 1, Pamphlet No. 1: Nuclear Weapons, Pp. iv+55 (24 mt 
Y 


(London: H.M. Statlonery Office, 1956 ) 25. 6d. net. 

N. A. Bulganin and N. 8. Khrushchov-—Full Texts of Speeches and 
Statements in India, Burma and Afghanistan. Pp. 47. (London: 
Soviet Ness, 1955.) 3 181 

London School of Hygiene and Tropical Medicine, incorporating 
the Boss Institute (University of London). Report of the 30th meet- 
ing of the Ross Institute Industrial Advisory Committee, 17th Novem- 


- - 
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No. 663, Vol. 239 (22 December 1955): 


^ March 10,:1956 vou. 177 
ber, 1955. Pp. 28. 


(London: Ross Institute Industrial Advisory 
Committee, 1955.) ^T. 181 


National Union of Teachers. The School Meals Service Pp. 30. 
(London: National Union.of Teachers, 1955.) {181 
Building Research Station "Digest No. 88: Index to Building 
Research Station Digests"Nos./1 to 82. Pp. 6. (London. H.M. 
Stationery Office, 1955.) -38ds'- * — . a [181 
Linen Industry Research Association. Report of the Council, 1955 
de (Lambeg, ‘Belfast: Linen Industry Research Assooiation, 
West African Cocoa Research Institute. Technical Bulletin No. 3 
The Propagation of Cacao by Cuttings. By J. F. Archibald. Pp. 6-6 
plates. (London : Crown. Agents for Oversea Governments, and 
Administrations, 1955 ) 1s. 6d. 2 LOO mei 
University of Cambridge School of Agriculture Memoirsy "Memoltr 
No. 27: A summary of the papers published by fhe members of the 
Staff of the School of Agriculture and its Associated Research Organiza- 
tions during the period Oct. ist, 1054-Sept. 80th, 1955. Review 
Series No. 10: Crop Husbandry Éxperiments in Cambridge By F. 
Hanley. Pp. 30. (Cambridge: School of Agriculture, 1956 )» 


8. 1 [181 
British Hat and Allied !Feltmakers Research Association. Eighth 
Annual Report of the Director of Research for year ending August, 
1955. Pp. 23. (Manchester. British Hat and Allied Feltmakera» 
~Researoh Association, 1956.) . (181 


Other Countries 


Repórt of the King Institute of Preventive Medicine, Guindy, for 
the period from 1st April 1962 to 31st March 1953. By Dr Y. 8 
Narayana Rao. Report of the Government Analyst, Madras. By 
Bri & Narayana Ayyar. Pp. 142--2. (Madras: Government Frog, 

American Association for the Advancement of-Solence and par- 
ticipating affiliated and associated societies. General Program— 
Directory, Atlanta Meeting, December 26-31, 1955 (122nd meeting 
of the Association). Pp. 352. (Washington, D.C.: American Associa- 
tion for the Advancement of Science, 1955.) : no. 

Annalen van de Sterrewacht te Leiden. Deel 20, Zestiende Stuk, 
Uitgegeven door de Directeur der Sterrewacht, Prof. Dr. J. H. Oort. 
Thirty New Short-Period Variable Stars in a Region Around CPD-31° 
5547. By J. Ponsen. Discussion of Fifty Long-Period Variable Stars 
in a Region Around CPD~-31° 5547. By J. Ponsen. Pp. 388-418. 
(Leiden: Staatsdrukkerij- en Uitgeverijbedrijf, 1955.) [101 

Bulletin of the Astronomical Institutes of the Netherlands. Vol. 
12, No. 461 (December 3, 1955): 400 Mc./s Partial Eclipse Observa- 
tions on 80 June 1954. By C. L. Seeger. Pp. 273-284. (Communication 
from the Netherlands Foundation for Radio Astronomy and the 
Observatory at Leiden.) (Leiden : e Observatory, 1955.) [iei 

Proceedings of the American Academy of Arts and Sciences. Vol. 
83, No. 6: Thermodynamic Relations in »-Variable Systems in 
Jacobian Form. Part2: Polyphase Polycomponent Chemical Systems. 
By F. H. Crawford. Pp. 191-222. (Cambridge, Mass.: American 
Aeademy of Arts and Sciences, 1955.) per 

Segundo Catalogo General de Colecciones Micologicas Latino 
Americanas. Pp.111. (Montevideo: Centro de Co-operación Clentifica 
de Ia Unesco para América Latina, 1955.) (161 

Food and Agriculture Organization of the United Nations. Problems 
of Food and Agricultural Expansion in the Far East. Pp. viii--78. 
(Rome: Food and Agriculture Organization of the United Nations : 
London: H.M. Stationery Office, 1955.) 3s. 0d. (181 
~ Annuaire pour l'An 1956, publié par le Bureau des Longitudes, 


` avec un Supplement pour l'An 1967. Pp. vili--729. (Paris: EET 


Villars, 1956.) " 1 
British Cartbbean Meteorological Service. Annual Report, 1954, 
Ib. 11 (Trinidad: British Caribbean Meteorological sen 


1955.) 

Council of Scientific and Industrial Research, New Delhi. Ram- 
Making: Its Present Position and Future Possibilities. By A. K. 
Roy. Pp. iii+31. (New Delhi: Council of Scfentific and Industrial 
Research, 1055.) A [181 

Proceedings of the United States National Museum. Vol. 103, 
No. 3335: On the Anatomy and Relationships of Glossy Cuckoos 
of. the Generá Chrysococcyx, Lampromorpha, and Chalcites. By 
Andrew J. Berger. Pp. 585-597. Vol. 104, No. 3347. Fishes of the 
Family Percophididae from the Coasts of Eastern United States and 
the West Indies, with Descriptions of Four New Species. By Isaac 
Ginsburg. Pp. 623-639. Vol. 105, No. 3851: An Anatomical Study 
of the Peregrine Megascolecid Earthworm Pheretima Hupeiensia in 
the Eastern United States. By William C. Grant, Jr. Pp. 49-63 
Vol. 105, No. 3356: Populations of the Berycoid Fish Family Poly- 
mixiidae, By Ernest A. Lechner. Pp. 189-206. (Washington, D.C, : 
Smithsonian Institution, U.S. National Museum, 1956.) [181 
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HE annual reports of the Chief Inspector of 
Factories are primarily of interest to those 
directly concerned with health and safety in industry 
in Britain, and in so far às both health and safety 
depend increasingly on the knowledge and co-opera- 


tion of the scientist, these reports are invariably of, 


scientific interest. They often, however, are of a 
~wider scientific or technical interest, as is well illus- 
trated by the latest of these reports, that for the 
year 1954*. While particular and general trends in 
safety in health, welfare and hours of employment 
are reviewed in sections of the report devoted to 
these subjects, they are preceded by an introduction 
which gives a most useful survey of industrial 
developments during the year, bringing out a number 
of features of special interest to the scientist as well 
as to the technologist. 

It is not surprising to find that ithe report notes 
that the factory population was tlie highest yet 
recorded in times of peace ; but the number of power 
‘factories registered at the end of the year was 212,909, 
as against 214,020 at the end of the previous year, 
and the number of non-power factories also decreased 
from 21,082 to-18,955. The increase in the total 
number of persons employed is due to increases in 
_the number of medium- and larger-sized factories, 
and for the second time since the War there was an 
appreciable increase in the total number of accidents 
—in factories from 158,597 to 161,458—but the 
accident-rate was slightly less. Doubt is expressed 
as to whether the same attention is being given to 
the training of women and girls as is given to that 
of men and boys, and while the importance of the 
human factor in accidént prevention is far more 
widely realized than formerly, this report brings out 


well the supreme importance of management in: 
^' turing process is alter2d in consequence, while in a 


effective organization for preventing accidents. 

This is a point where the scientist or the tech- 
nologist is directly concerned. It is not so much that 
his knowledge is: required in devising appropriate 


measures, as that his interest is a vital factor in" 


obtaining the necessary enthusiasm on the part of 


the works manager, the shed superintendent, the 


foremen and supervisors. Unless that is secured, it 
is almost impossible to make the worker himself 
aware of the part he can and should play in pre- 
venting accidents. In the present man-power 
situation, the elimination of loss of man-power due 


to accidents or sickness is of fundamental importance . 


to Britain’s economic effort, quite apart from those 
humanitarian considerations which will normally 
prompt every scientist or technologist to play his 
fall part in preventing avoidable human suffering. 


The growing shortage of ‘skilled and technically. 


qualified workers during the past four -years has 
enhanced the importance of training schemes for 


* Annual Report of the Chief Inspector of Factories for the year 
1985) Pp. 290: (Cmd. 8505.) (London: H.M. Stationery Office, 
5. net. 


us 


SAFETY. „AND HEALTH IN INDUSTRY, 


| -493 
Pet PD 
Pi - ECCE 
Ya e Circular run 
GALCUTTA, 


NE and others, and such training for pro- 


duetion should never be divorced from training for 
safety. From the same economic consideration, the 
evidence presented in this report that the accident- 
rates for those aged sixty or more are less than for 
those in the prime of life is of general interest; but 
it should also be noted that quite small adjustments 


may make the lot-of the elderly worker more comfort- ^ 


able and even safer. Apart from the slight con- 
tribution thus made to improving the man-power 
situation, such adjusiments often have the further 
advantage that the older workers can retain their 
usual jobs with efficiency. 

The importance of minor improvements in Britain’s 
man-power resources 5 the more apparent in the light 
of the trends in indvstriel development stressed in 
this report. For exemple, trends in the design of 
factory premises are :n the direction of single-story 
buildings with wide-span roofs; the particular 
example cited of retorb houses in the gas industry, in 
which the gas producers are now built separate from, 
instead of integral with, the retorts, gives, with welded 
portals, a clear and unobstructed working space, and 
much improved lighting and ventilation, so providing 
conditions which are particularly helpful for the 
older worker. Again, the modern tendency to house 
chemical plant in a light weather-proof structure, 
besides being economizal, greatly reduces the risk of 
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explosion due to accumulation of inflammable dust ^ 


~or gases, while since much -of this plant is remotely ~~ 


controlled and there are nomen working full-time on. . 


it, no hardship is caused to operators. The report 
also emphasizes that mechanization of production 
continues to increase, particularly in industries in 


“which raw or finished materials are handled in bulk, 


and sometimes the whole pattern of the manufac- 


wide range of indusiry continuous methods are 
replacing batch processes. ~ 

Some of these lest provide examples of one of the 
two particular trends to which the report directs 
attention. Methods of automatic production in one 


form or another" have been a growing feature of | 
industrial development for many years, and the rea]  — 


novelty of the present phase known as ‘automation’ 
lies in dévelopments in the field of electronics during 
and since the Second World War. These, in turn, 
have led to entirely naw conceptions of the master 
control of machinery and processes by means of a 
device called a computer, one type of which will 
issue predetermined ‘orders’ fed into it by means of 
punched-paper tape or magnetic tape. In this way, 


the operation of a machine or a series of machines - 


may be controlled, quite independent of human 
intervention, to ensure that the final product comes 
up to specification. 


H 


The uses of automation, however, are not ‘confined ` 


to the machine shop. it is beginning to appear, for 
exaniple, in the manufecture of petroleum éhémicals, 
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where the PET of liquids in large tanks or- other 
containers can be accurately controlled, variations 
caused by fluctuating input or output being com- 
pensated. © Further, it is possible in some cases. by 


electronic means to draw off samples at various stages, 


of the. process, analyse them automatically and 
record the analyses by graphical means, the whole 
process being conducted on an instrument plant 
which may be several hundred yards away from 
the plant. 
We are only at the beginning of such developments, 
“but the report does not encourage excessive claims 
for the speed with which the automatic factory will 
be introduced. , It is stated that automation hes a 
considerable future in Britain for mass-production 
work, where long lines of the same type of product 
can be assured by public demand ; but even in these 
fields no drastic -overnight change i is envisaged, and 
the automatic factory, full of complicated machinery 
controlled by only a few people, will take a long time 
to'develop. None the less the importance of these 
trends has been noted by thoughtful people, and the 
whole subject is receiving serious consideration by 
those responsible for the future pattern of industry. 
The Factory Department beheves that automation 
will eventually enhance the cleanliness as well as the 
safety of the factory. Automatic handling, too, is 
bound to increase and, should eliminate many 
accidents in handling goods and materials. x 
While the report points out that, without an 
inerease- in shift working, automation would be 
uneconomie, it does not otherwise touch on the two 
most important implications of such developments. 
- The first is one that is emphasized elsewhere in the 
report in discussing accident prevention. Just as the 
latter demands the full co-operation and under- 
standing of the workers themselves, so the intro- 
duction of automation demands the co-operation and 
understanding of all those affected. It is not simply 
a matter of gaining their consent to shift-working. 
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It means equally that the implications of redundancy - 


and the transfer of labour, and not least the educa- 
tional issues, must be fairly-faced and frankly dis- 
cussed with all concerned. 

There is evidence enough in this report to show 
that not all managements have appreciated the 
importance of such co-operation and understanding 
even in relation to accident prévéntion. If Britain 

. is to benefit to the full from the possibilities of auto- 
mation, and to hold her position m competition with 
other nations who are adopting such methods, we 
must make full use of the breathing-space that the 
slow rate of introduction predicted in this report 
affords us to prepare the way for the changes and 
adjustments that will be required. The remarks on 
this subject should be weighed alike by trade unions 
and managements. 

The implications of automation for technical 
education require particularly careful consideration ; 
no plans for the expansion and development of the 
technical colleges are adequate for Britain's economic 

future if, in concentrating on the supply of tech- 
nologisis or even technicians, they ignore the needs 
of some measure of technical education’ for an 
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increasing proportion of the operatives in industry. 
Here again is a matter demanding urgent attention, 
and much keener thinking than it appears to have 
received as yet. Its importance, moreover, is also 
emphasized by some of the comments in this report 
on the second of the particular trends in industrial 
developments which are noted, as well as in the 
remarks on the extension of electric supply and the 
use of electricity. 

This second trend is the development of radiology 
in industry. This section of the report demonstrates 
more clearly than any other both the dependence of 
safety on' the vigilance and co-operation of the 
scientist and technologist and the importance of 
technical education for those called upon to handle 
the apparatus and processes involved. The increasing 
use of gamma-ray radiographic sources seems to have 
supplemented rather than supplanted the use“ of 
X-rays for the radiography of castings and welds, 
and it 1s satisfactory to note that in recent years 
very few gamma-radiographic rooms newly built or 
specially adapted for the purpose have failed to meet 
the standards of the Factory Department. . The rapid 
development of the electronies industry has increased 
the need for equipment, incorporating piezo-electric 
quartz crystals serving as oscillators, resonators and 
frequency standards, and the cutting of these quartz 
crystals in the correct orientation depends largely on 
the use of X-ray crystallographic test equipment ; 
the precautions to be taken in usmg this equipment 
were reviewed during the year in collaboration with 
the X-ray Analysis Group (Equipment Sub-Com: 
mittee) of the Institute of Physics. As a result, the 
appropriate section in the Department’s pamphlet, 
“Precautions in the Use of Ionizing Radiations in 
Industry”, was revised when the pamphlet was 
reprinted m August 1954. 

Iridium-192 continues to be the source most 
commonly used in, industry for gamma-radiography. 
Use of tantalum-182 has practically disappeared, and 
thulium-170 has only gamed slightly in popularity. 
Cobalt-60 provided the strongest gamma-ray sources 
used during 1954 in Britain for the radiography of 
castings and welds. The increasingly powerful sources 
of gamme-radiation being used by industry require 
corresponding advances in the design of their pro- 
teetive and operating containers, and during the year 
two manufacturers marketed new: models- of con- 
tainers suitable for use with cobalt-60 sources up to 
about 10 curies in strength. Some incidents occurred 
durmg the year in connexion with radiographic 
sources and other radioactive materials, fortunately 
without serious consequences, though affording 
valuable lessons, of which due notice is, being taken 
in considering statutory regulation. In view of the 


‘unique way in which radioisotopes can be used 


industrially to follow the mechanism of chemical, 
physical, engineermg and biological processes, it is 
surprising how few uses are made of these materials 
as~ tracers in premises coming strictly under the 
Factories Acts. In this field the research laboratories 
attached to factories and the research stations of the 
Department ‘of Scientific, and Industriel Research. 
have been, far more active, and in various studies, 
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including the location of gas leaks, the travel of coal ' 


in retorts, paint sedimentation, metal exírusion end 
-electroplating and mould metabolism, some eighteen 
radioisotopes are listed as having been used. 

The scientific interest of the Factory Department's 
work is particularly apparent in such recent develop- 
ments, though it ıs equally to be seen m the Depart- 
mént’s research work designed to limit the dangers 
of explosions of dust, carried out in collaboration with 
the Department of Scientific and Industrial Research 
at the Safety in Mines Research Station, Buxton. 
Here attention 1s being turned, at the request of the 
Central Electricity Authority,- to the problem of 
protecting the pulverized fuel plant used in power 
stations. Schemes of research with the object of 
limiting the explosions of gas and vapour have also 
been prepared, and 1t 1s hoped that they will be put 
into operation shortly, with the co-operation of the 
Department of Scientific and Industrial Research and 
the Ministry of Fuel and Power. : 

One encouraging feature of the report in regard to 
health in industry is that the general improvement 
in working conditions—such as cleaner premises, 
lighter and more cheerful surroundings, better 
washing and cloakroom facilities—is gradually chang- 
ing the attitude of the operatives. They are tidier in 
themselves and more appreciative of the amenities 
provided. Most firms go well beyond legal require- 
ments in regard to working conditions, though much 
could still be done to provide more comfortable 
conditions if thought were given to the use of modern 
equipment, to the provision of thermal insulation for 
the building and to the prevention- of draughts. 


Substantial progress has also been made in the pro- - 


vision of natural and artificial lighting, and here 
'again, while the scientific and technical expert has 
his part to play and perhaps is especially responsible 
for the initiative, the really encouraging feature is 
the evidence that the operatives respond when 
management takes the lead ‘and seeks to stimulate 
their interest. : Ñ 

The report of the Chief Inspector of Factories 
makes it abundantly clear that the scientist and 
technologist have a decisive contribution to make to 
safety and health in industry, and that contribution 
is not made solely or even mainly through the 361 
inspectors employed by the Factory Department, to 
the quality of whose work, efficiency and tact the 
report bears impressive ‘witness. Industrial safety 
and health, like industrial efficiency, depend even 
more on the unceasing vigilance of the chemist, the 
physicist and the engineer,,employed in industry at 
whatever level from works manager to process con- 
trol, research, testing or construction. Much depends 
on their insight and initiative, their ability to co- 
operate with foremen and supervisors and operatives, 
and, though it is true that the Factory Department 
is finding difficulty in recruiting staff to fill its existing 
vacancies, it is not only as factory inspectors that 
those with scientific and technical qualifications can 
find expression for their concern for human welfare 
in industry. It is from within industry, by and large, 
that the attitude of management must be changed 
where necessary, not simply to fulfil existing require- 
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ments or to conform to the best practice rather than 
the legal minimum, but still more to undertake the 
constructive thinking that the adoption of new 
methods such:as the change-over from batch to 
continuous processing, the introduction of new 
materials and new-teckniques like radioactive tracing, 
and, even further, the ase of electronic and fully auto- 
matic methods demand. > 

The report gives no reason for doubting that it is 
possible to secure the necessary co-operation of the 
workers and their unions; but it will not be done 
without frankness, clear thinking and openmindedness 
on the part of unions as well as management. The 
Chief Inspector of Factories suggests that we still 
have time for such thicking, and for making adequate 
preparations for the changes required. This report 
for 1954 1s valuable for the glimpse it gives of some 
of the problems which Britain must face if she is to 
adapt her economy to an age in which automation, 
nuclear power and radiology play an increasing part 
in industrial development. It is above all to be valued 
for its challenge both to unions and mariagements 
to face those implicaticns as a matter of urgency, and 
to work out in co-operation and as expeditiously as 
possible the changes m industrial practices and in 
technical education which are required to enable 
Britain to enjoy the full benefits of technological 
advance with the minimum disturbance to industry 
or society. ` E : 
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FREUD'S “INTERPRETATION . 
OF DREAMS" ; 
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The Interpretation of Dreams 
By Sigmund Freud. ‘Translated from the German 


and edited by Jamas Strachey.) Pp. xxxii+ 
692. (London: Allea and Unwin, Ltd., 1954.) 
21s. net. ° E 


4 


REUD always looked on “The Interpretation of 

Dreams" as his most important work, This and 
the “Essays on the Theory of Sexuality" were the 
two publications that he regularly strove to keep up. 
to date as fresh editions were required. Substantial 
additions and onnssicns, sometimes even entirely 
new sections, progressively appear in the seven 
German revisions, end Mr. James Strachey’s 
version is in effect a variorum edition: every im- 
portant departufe from the origmal text is clearly 
indicated and dated, so that the inquiring reader is 
enabled to trace the zradual evolution of Freud’s 
views. i . 

The editor has furnished a long and valuable _ 
introduction, with iLuminating quotations from 
Freud’s own letters written both before and after 
the book appeared. As early as 1895, five years ' 
before it was published. Freud: relates how, “not long 
ago, I was obliged to axchange my usual bed for a 
harder one; and, having as & result more numerous 
and more vivid dreams, I took the trouble to write 
them out dnd tried to solve them”. A few months 
later he set down on psper.a "Project for a Scientific 
Psychology” (recently pubhshed as an appendix to 
his correspondence wizh Fliess); and in the con- 
cluding part of the menuscript he sketches his first 
attempt at a coherent theory of dreams. Here he 
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` put forward the novel and epoch-making suggestion 
that permeates the book itself, and so many of his 
later writings, namely, the close analogy between the 
mental mechanisms underlying dreams and those 
underlying neurotic symptoms. 

One of the chief difficulties felt by the academic 
psychologist in assessing Freud’s theory springs, as 
Mr. Strachey points out, from the fact that many 
of its basic concepts—‘mental energy", “sum of 
excitation”,. “‘cathexis”, and the like—are left 
undefined. In the "Project", however, we learn that 


“scientific psychology", as Freud originally con-' 


'eeived it, was to be formulated in' terms of the 
anatomical doctrine of the neurone, which had 
recently been developed by German neurologists. 
This he proposed to combine with Helmholtz’s 
doctrine thet neural activity, like other physiological 
processes, must be interpreted in accordance with 
. the principles of the conservation and transformation 
of energy. An inevitable corollary was the postulate 
of strict determinism which underlies his whole 
theory of dreams. E 
The working model elaborated on this twofold 
basis was curiously like that independently'suggested 
by William McDougall in Britain a few years later. 
But, like McDougall, Freud quickly discovered that, 
when dealing with the mental. processes of the 
individual, the only intelligible description would be 
one that is expressed in psychical rather than physio- 
logical terms. This radical change, as both writers 
recognized, involved the assumption that some of the 
most important processes in the mind must be 
regarded as wholly unconscious—a doctrine which 
eventually became the keystone of all Freud's 
. theories. Accordingly, in “The Interpretation of 
Dreams” we no longer hear. of “nervous excitation” 
flowing across the “‘contact-barriers” that separate 


one system of neurones from another, but of uncon- 


scious "wishes" tending automatically to fulfil them- 
selves in the face of unconscious "resistance". But, 
despite this drastic change in vocabulary, the 
structural pattern attributed to the mind remains 
much the same as in the scheme originally outlined 
for the earlier interpretation in anatomical terms. 
Mr. Strachéy, both in his introduction and in his 
explanatory footnotes, works out the parallel in some 
detail; and his explanations do much to elucidate 
the obscurer and more paradoxical features of Freud's 
Own exposition. 

Freud’s style, as he himself realized, is tortuous 
and abstruse, with “involved and trailing sentences, 
bolstered up with sidelong glances and indirect 

- phrases" (his own self-criticism). Mr. Strachey’s 
translation, which is entirely new, skilfully surmounts 
“the difficulties thus presented to the English-speaking 
student. At times the puns, the associations, the 
colloquial double entendres, on which many of the 
interpretations turn, are so peculiar to the German 
tongue that previous translators in despair have 
. omitted many of the most typical dreams and even 
substituted examples of their own, either genuine or 
invented ad hoc. Mr. Strachey, quite rightly, has 
decided to keep scrupulously to Freud’s own narrative, 
quoting and annotating thé German where occasion 
demands. The index, bibliographies and supple- 
mentary notes are invaluable. As a result, both the 
psychological specialist and the general reader now 
have available a richly documented edition of what 
is after all one of the most original contributions to 
science published during the present century. 
i R Cyr Burr 
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3 ANTIBIOTICS 


Antibiotics Annual, 1954-1955 
Proceedings of the Second Annual Symposium on 
Antibiotics. Edited by Dr. Henry Welch and Dr. 
Felix Marti-lbafiez. Pp. ‘ix+1164. (New York’: 
Medical, Encyclopedia, Inc.; London: Interscience 
Publishers, Ltd., 1955.) 10 dollars. oes 


Assay Methods of Antibiotics 
A Laboratory Manual. By Dr. Donald C. Grove andi 
Dr. William A. Randall. (Antibiotics Monographs, 


srt 


No. 2.) Pp. xxvi+288. (New York: Medica’ 
Encyclopedia, Inc.; London: Interscience Pub- 
lishers, Ltd., 1955.) 5 dollars. 


OR anyone with an unsated appetite for new 

literature on antibiotics, the first of these 
volumes will indeed come as a bumper annual. 
This formidable mental meal constitutes the pro- 
ceedings of the Second Annual Symposium on Anti- 
bioties held in Washington, D.C., in October 1954. 
In format and content it is virtually indistinguishable- 
from Antibiotics and Chemotherapy and Antibiotic 
Medicine and is, in fact, produced under the same 
auspices as these two journals, With more than 
1150 pages and 172 papers, it almost equals in size 
their combined output for the year 1955 and clearly 
comprises a sizable part of the-current literature on 
antibiotics. It is a pity, therefore, that those not 
attending the symposium had to wait some. eight 
months—at any rate in Britain—for these admittedly 
well-produced proceedings. ; 

The subject of antibiotics seems still to be in the 
exponential stage of development—no doubt because 
growth is plentifully nourished by dollars—and this 
volume gives an interesting cross-section of the 
subject towards the end of 1954. Thus, antibiotics 
are reported to be active in vitro or effective in vivo 
not only against a widening range of bacteria but also 
against viruses, yeasts, fungi, protozoa, and even 
tumour cells. Fourteen new antibiotics are reported. 
Many clinical papers deal with the use of established 
or newer antibiotics or of combinations of them with 
each other or with hormones or drugs, in a variety 
of maladies. Nearly fifty papers deal with some 
aspect of the tetracyclines. There is a timely sum- 
mary of the untoward effects of the indiscriminate 
use of antibiotics, and a plea for the better training 
of physicians and medical students in their rational 
use. Greatly enhanced requirements are foreshadowed 
by the papers dealing with their place in veterinary 
medicine, animal husbandry and horticulture. All 
but seven of the papers are by Americans, though 
representatives of thirty-five nations were said to 
have attended the symposium. T 

The second of the volumes under review, instead 
of offering yet more new facts and theories about 
antibiotics, presents a neatly digested résumé of 
reliable methods for their assay, detection and 
testing. The names of the authors, and the fact that 
they- write from the Antibiotics Division of the 
United States Food and Drug Administration, 
inspire confidence in the methods even wher they 
are not the official Administration methods, and this 
confidence is enhanced the more one studies the 
book. The attitude is, not unnaturally, uncom- 
promisingly American, and of the thirty-five refer- 
ences cited only two originate outside the United 
States. It follows that one will look in vain for 
certain methods much used in Britain, such as 
microbiological assays on large plates. 
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Successive chapters are devoted to penicillin, 
streptomycin, the tetracyclines, chloramphenicol, 
bacitracin, tyrothricin, polymixm, neomycin, erythro- 
mycin, carbomycin, viomycin, fumagillin, nystatin 
and anisomycin- Each chapter (with some excep- 
tions) has four sections, dealing in turn with miero- 
biological methods of assay, physical and chemical 
methods, assay of salts and pharmaceutical prep- 
afations, and determination in body fluids, tissues 
and animal feeds. Next follow chapters on the assay 
of mixtures of antibiotics—sixty-three mixtures are 
listed, mostly containing two active components— 
and on the identification of antibiotics by quahtauve 
tests, by infra-red and ultra-violet absorption spectra 
(thirty-seven such spectra are given) and by optical 
and crystallographic properties. 
specified amounts of various preparations to be used 
in toxicity, pyrogenicity and sterility tests; the 
determination of bacterial sensitivity to antibiotics ;. 
a chapter of miscellaneous tests and methods; and 
a list of media, buffers, reagents and apparatus 
conclude this unique book. 

Discussion, where it occurs, ıs informative and 
brief; practical mstructions are admirably clear and 
concise. Although, as mentioned, this book- is 
selective and American in outlook, 16 contains a very 


large amount of useful information which it would be’ 


almost impossible to track down in the literature. 
One suspects that a good deal of tt is being published 
here for the first time and is drawn from a critically 
accumulated’ store of experience. Anyone concerned 
with antibiotic assay or the other aspects covered 
here—whether through active interest or reluctant 
compulsion—will turn to this book with gratitude, 
tempered perhaps with momentary irritation that a 
method he values may not even be mentioned. 
N. G. HEATLEY 


MEASUREMENT AND 
APPLICATION OF NUCLEAR 
MOMENTS 


Nuclear Moments 

By Prof. Norman F. Ramsey. (Reprinted in part 
from Segrè (Editor) Experimental Nuclear Physics, 
Vol 1.) Pp. x--170: (New York: John Wiley and 
Sons, Ine.; London: Chapman and Hall, Ltd., 
1953.) 40s. net. . 


ROF. N. F. RAMSEY’S book on EN moments 
gives for the first time a comprehensive account 
of æ series. of experimental methods, ‘the rapid 
«development of which since 1945 has contributed so 
much to our knowledge of nuclear physics, of the 
solid state and of chemistry. Starting with two short 
-chapters dealing with the elementary theoretical 
aspects of the interactions between nuclear moments 
and the electromagnetic field, he soon launches mto an 
«admurably lucid account of the various methods now 
«available for the measurement of these interactions. 
Through a happy use of example-and diagram, the 
author manages to translate his reader into the 
Maboratory where'he can see for himself, and compare, 
shese various methods. 

The final two chapters deal with the results of 
&neasurements of nuclear moments. The first of these 
Wneludes a table of all nuclear moments, determined 
wip to 1952 and a brief discussion of shielding cor- 
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rections. The second was added at a later date to 


the original version of the book, which was published 
as part of Vol. 1 of “Experimental Nuclear Physics", 
This deals exclusively with the 
many exciting applications of these techniques to . 
chemistry and the pkysics of the solid and liquid 
It. would be hard to find a more brilliant 
refutation of those who bewail the imagined frag- 
mentation of science than this final chapter. 

One thing only tends to mar an otherwise delight- 
ful presentation, namely, the hesitant way in which 
concepts are introduced in the early part of the book, 
sometimes very fully defined and sometimes com- 
pletely undefined. Thus, for example, the vector J 
is introduced on p. 4, but is nowhere defined as being 
the resultant angula- momentum .of the extra- 
nuclear electrons, Similarly, on p. 29 & selection rule 
for the emission and absorption of radiation is intro- 
duced without a word of explanation, although many 
less difficult- concepts are explained with great 
elaboration. . - 

Notwithstanding this criticism, Prof.. Ramésey’s 
book will remain for many years as a standard 
reference work for those, who wish to refresh their 
minds on some aspect or other of the measurement 
of nuclear moments and their applications, and in -` 
this respect the long list of references will be in- 
valuable. The printers and binders have done an 
excellent job. B. H. FLOWERS 


COLOUR TELEVISION 


An Introduction to Colour Television 
By G. G. Gouriet, Pp. 72. (London: Norman Price 
(Publishers), Ltd., 195& Published for the Television 


‘Society.) 8s. 6d. net.” 


HIS book is basec on two lectures delivered to 
the Television Society in 1954 by G. G. Gouriet, 
who 1s on the research staff of the British Broad- 
casting Corporetion. The first part gives an 
elementary introducticn, to tricolour analysis and 


- synthesis, leading up to the proposition that, since 


three: variables are needed to specify. a colour 
sensation, the basic preblem is the relatively simple 
one of conveying three pieces of information simul- 
taneously. While the principle was demonstrated as 
long ago as 1928 by J. L. Baird, and made into a 
workable field-sequential system in the United 


“States, the practical difficulties of fitting it into the 


existing framework of broadcasting are considerable. 

The second part of the book explains the system 
devised by the National Television System Com- 
mittee, which is ‘compatible’ (that is, able to give an 
ordinary picture with receivers not adapted for 
colour), and can operate within the necessarily 
restricted bandwidth limits. This requires two 
signals on two carrier waves, one of which, the 
luminance signal, provides the compatible picture. 
The other carries two colour-difference signals cor- 
responding to .co-ordinates on the chromaticity 
diagram, the double task being effected. by making 
the two independent modulations 90° out of phase 
with one another. For this purpose the axes of the 
chromaticity diagram are shifted, so that instead of 
working in terms of primaries one signal operates 
along the orange-cyan line of ‘the diagram and the 
other along the green—magenta line. 

After explaining the principles adopted by the 
National Television System Committee, Mr. Gouriet 
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describes briefly the technical details of colour 
analysis in the tricolour camera by means of dichroic 
mirrors, and various means of colour synthesis at the 
receiving end. These include the three-tube method 
using dichroic mirrors, the shadow-mask system with 
a tricolour phosphor mosaic, and the Lawrence tube 
which is effectively a linear shadow-mask device. 
Finally, mention is made of the Valensi system, in 
which colour discrimination comparable with that of 
the eye is achieved (possibly more simply for trans- 
mission purposes) .by treating the chromaticity 
diagram as a finite number of colour patches instead 
of a continuum. 

The book is admirably illustrated in colour, and is 
very reasonably priced. It leaves one wishing one 
could have heard the original lectures. 

G. R. NOAKES 


DYESTUFFS CHEMISTRY : 


The` Chemistry of Synthetic Dyes and Pigments 
Edited by H. A. Lubs. (American Chemical Society 
Monograph Series—No. 127.) Pp. xiv+734. (New 
York: Reinhold Publishing Corporation ; London: 
, Chapman and Hall, htd., 1955.) 148s. net. 


CCORDING to the publisher's notice on the 
dust cover, “Here is without question the most 
authoritative work ever published on the subject of 
synthetic dyes”. It should be authoritative in that 
it ‘has been compiled by a formidable band of experts 
in the Du Pont Co., but whether it is the most 
authoritative is open to question. This is not an 
easy book to review; in fact, on a first cursory 
examination, the British reader is liable to form the 
opinion that soniething important is missing. It is 
‘an American book written primarily from an 
American point of view, which is not always quite 
identical with the British or European. There is no 
internationally agreed nomenclature for dyestuffs and 
intermediates ; that used in America is not precisely 
.the same as that used in Britain or in Germany, and 
the non-American reader must keep this point clearly 
in mind. The book has its shortcomings, particularly 
"as a text-book suitable for students. For example, 
the historical development of the subject, as dis- 
played in the various chapters, each dealing with a 
specific class of dyestuffs, is of necessity very scanty 
and may be misleading. 
"lt is not always easy to follow the reasons for the 
development of a-particular line of vention or to 


get a clear picture of how the chemistry of the subject f 


developed. So much detailed information is given 1n 
such a concise form that some chapters tend to become 
not much more than a catalogue of the dyestuffs 
under discussioH, with the briefest descriptions of 
how each is made. The literature citations, which are 
plentiful, may also give a false impression. Recent 
patent specifications with a tendency sometimes, but 
not always, to refer to the United States specifications 
rather than the original, and references to BIOS and 
FIAT reports predommate; thus the reader is 
referred mainly to very objectively written recipes 
for manufacturing particular dyestuffs and inter- 
mediates, and the uninitiated reader might conclude 
that reading dyestuffs chemistry is rather like reading 
Mrs. Beaton’s cookery book. 

It is, however, unfair to emphasize these short; 
comings because Dr. H. A. Lubs and his collaborators 
have aimed at presenting a really up-to-date survey 
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of dyestuffs chemistry, as it is at the present time 
within the scope of a single volume. This they hav 
achieved ; they have produced & good book, anc 
they are to be congratulated on their performance 
As in all the monographs of the American Chemica 
Society, the printing of the-text and the innumerabl 
formule is excellent. Why, however, do publisher 
of such eminence persist in making difficulties fc 
themselves and for their readers by using irregula 
hexagons in the formule of complex polycycli 
compounds ? S. COFFEY 


A NEW SCHEME OF QUALITATIVE 
INORGANIC ANALYSIS 


Qualitative Inorganic Analysis ts 

A New Physico-Chemical Approach. ~By Prof. C 
Charlot. (Translated from the Fourth French editio 
by Dr. R. C. Murray.) Pp. xi--354. (London 
Methuen and Co., Ltd.; New York: John Wile 
and Sons, Inc., 1954.) 42s. net. 


ANY teachers feel that the classical method « 
qualitative analysis is uninteresting. It cei 
temly familiarizes the student with the appearanc 
and chemieal properties of & large number of im 
portant substances which he might otherwise neve 
see, and if properly taught it can be used to illu: 
trate many aspects of physical chemusiry. The us 
of newer organic reagents in colour reactions suffei 
from the objection that the student at that stage he 
no idea of the structure of the reagent-or what : 
happening in the process, and the procedure : 
empirical in the extreme. Teachers may think the 
analytical chemistry as taught is too little related t 
what/is done in works laboratories ; but each work 
has its own techniques, and the object of & course i 
qualitative analysis should be to teach chemistry. 
' From time to time modified schemes of analys 
have appeared, and this book gives one in whie 
group separations are abandoned and detections a 
by specific reagents in solution. The first part cor 
tains a long description of various branches of i 
organic and physical chemistry which are at least t 
well described in separate treatises on those subject 
The methods used: depend largely on pH and redo 
potential control and the formation of complex con 
pounds. Solvent extraction is also used. The pra 
tical part of the book goes through a number': 
groups of elements arranged according to the bas 
of the scheme. Some less common elements, a: 
meluded. Extensive -tables of equilibrium constan 
and diagrams of solubility products as functions : 
pH as well as redox potentials are given, and eve 
in the second.part of the book the text is interrupte 
by long digressions on theory. 

As an alternative to the usual method, the pr 
cedure described in the book is certainly worth 
trial. I think, however, that the average stude 
would be bewildered by the book. If given a su 
Stance for identifieation, he would not know who 
to begin. A book on qualitative analysis shou 
serve as a guide to such an identification and not 
text-book of physical or inorganic chemistry. T] 
book should be examined by teachers of qualitatr 
analysis ; even if they do not feel disposed to ado: 
its methods, they will find much init which will | 
helpful in other parts of their work. 

J. R. PARTINGTON 


` 






March 17, 1956 


No. 4507 


An Introduction to the Principles of Chemistry 
By Prof, L. H. Cragg and Prof. R. P. Graham. Pp. 
ix--740. * (London : George G. Harrap and Co., 
Ltd., 11954.) 355. net. 


F HIS book, by two Canadian teachers, deals with 
dE what used to be-called. ‘theoretical chemistry’ 
and is not a text-book of inorganic chemistry. In 
the preface it is truly said that students from ‘school 
beginning a course in a university are disheartened 
hardly won knowledge, rudimentary and 
| rect as it may be, is ignored and they 
to go through books containing much 
eady know. The authors assume that 
s such a knowledge, and they attempt 
correct it. 
the topics dealt with are the discovery and 
aim of. the. elements, atomie and molecular 
“the kinetic theory, solutions, reaction 
ind equilibrium, electrolytes, energy changes, 
omena and trans-uranic elements, appli- 
ear science; and the use of less common 
industry. The literary style is excellent, 
is well illustrated. " Care is taken to 
difficult: points (the section on the kinetic 
gases is notably good in this respect), and 
good exercises and hints for further reading 
he ends of the chapters. 
iy places the authors attempt. to inspire the 
sader with a. real love of science and make it 
uch remains to be done in known fields, 
mention much that may yet be quite unknown. 
y be called the research spirit enlivens the 
who e text. This isa notably good book which every 
teacher of chemistry ought to see. Although very 
ern in content and inspiration, it frequently uses 
the historical approach and something is said of the 
personalities whose work has built-up the science of 
chemistry. Most young students are attracted by 
ch a treatment, as the authors well know. It can 
win new workers in the field, and the book openly 
encoürages its readers to join the ranks of the dis- 
coverers. The book is very attractively produced, and 
its: price is moderate. 


Experimental Inorganic Chemistry 
By Dr. W. G. Palmer. Pp. xx+578. (Cambridge : 
At the University Press, 1954.) 50s. net. 
“OURSES in practical inorganic chemistry have 
always been a problem for the teacher. Most 
students have done parts at school, and the severe 
discipline called for in quantitative inorganie analysis 
ds apt to be irksome as compared with the rather 
untidy progress through a course of organic 
preparations. 

Dr.. W. G. Palmer. has had the ingenious idea of 
combining the analysis with the preparative work, 
‘and of introducing the preparation of substances not 
too familiar to the students but of undoubted interest 
and importance. The first hundred or so pages give 
a concise survey of modern theory in inorganic 
chemistry, and the book then goes through the 
preparations and analyses in the order of the elements 
in the periodic table. A compound is first prepared 
and then quantitatively analysed. It is certain that 
this plan will. enliven the subject, make it more 
ntelligible and interesting, and give the student a 

ter appr ciation of inorganic chemistry as a whole, 

: nd of each section there is a short list of 
rences, which are intended to be read. 
xterided in the introduction to each 
he book provides a concise text-book 






















































NATURE 


‘solar-terrestrial relationships’: 


499 


of inorganic chemistry as well as a practical course. . 
Many of the exercises could be done at school, and 
all are suitable for university courses. Dr. Palmers . 
book can be strongly recommended to all concerned 
with teaching practical inorganie chemistry, and 
every teacher of the subject in school or university a 
should have a ecpy. 





Sunspot and GeoidarneueStann Data derived 

from Greenwich Observations 1874-1954 
Compiled under the lirection of Sir Harold Spencer. 
Jones. Pp. vii--10&, (London: H.M;S.0. 19535.) 9. 
25s. net. 



















OR the past eigh:y years the*annual volumes. of 

the “Greenwich Magnetic. and | Meteorologie: 
Observations" and *‘Greenwich Photoheliographie 
Results" have served to tabulate data on geomagne 
storms and measures of sunspot areas and positions 
This wealth of material has now been collected in a 
single volume which :neludes catalogues of the larger _ 
sunspots and of great and small geomagnetic. storms, . 
and tables of areas of sunspots and facule with > 
detailed information on the latitude distribution of Er 
the sunspots. A 

A feature which wil be welcomed by many Wolke 

is the adoption cf the calendar month for the mean — 
areas of sunspots ard facule ; this will go far to  . 
justify the hope cf Sir Harold Spencer Jones that "this - 
compilation . . . will be useful to those investigating’ 
Each section con- 
tains explanatory noses and references to published 
papers; some diagrams have also been -included, 








, among which it. is interesting to find Maunder's 


‘butterfly’ diagram, which has been brought up to 
date and now centains more than seven. complete 
eyeles. 


Thermionic Valves 8904-1954. . 
The First Fifty Years. Pp. iii+70. (London : 
Institution of Electrical Engineers, 1955. ) 98: ; or 4s, 
to members. 


DETAILED aesount of the celebrations, held 

in November 1£54, of the jubilee of the therm- 
ionie valve has already been published in Nature (174, 
1076; 1954). As a -ecord of ihe proceedings whi 
took place on that occasion, the Institu 
Electrical Engineers aas published a most ^ /e. 
book entitled '"Ehermionie Valves 1904-1954: The .¢ 
First Fifty Years". The frontispiece is a photograph 
of the original Fleming diode; and this is followed 
by an appreciation of Sir Ambrose Fleming and Dr. 
Lee de Forest by Captain C. F. Booth, together with 
à copy of both the provisional and complete specifica- 
tions of British Eatent No. 24850 : 1904, applied for 
by Fleming on November 16, 1904. 

The next thirty pages of the book comprise the 
full texts of the opening address of the Marquess of 
Salisbury, and the three lectures given by Prof. 
G. W. O. Howe. Sir Edward Appleton and Dr. J. 
Thomson, on tke oecasion of the meeting at the 
Institution last November. The last two lectures are 
well illustrated by some excellent diagrams and. 
photographs of typi«al valves and. circuit arrange- 
ments. The book is *ompleted by a catalogie of 242 
types of thermionie valve, with nearly fifty photo- 
graphs, representativo of experiment and produetion 
over the past fifty years. 

All those interestec in the history of the thermionie 
valve, and the part i£ has played in the development 
of telecommunications and electronics, will welcome 
this publication. R. L. 8..R. 
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NEW X-RAY DATA ON COALS 


By L. CARTZ, R. DIAMOND and P. B. HIRSCH 
Crystallographic Laboratory, Cavendish Laboratory, Cambridge 


500 


OLLOWING a recently published investigation 
on vitrains!, further work has been concentrated 
on three topies : (1) examination of other coal types ; 
(2) examinatfon of coal extracts; (3) study of the 


carbonization of coals. While the results to date are — 


in most cases only preliminary, certain qualitative 
conclusions may already be drawn from them. Full 
details will be given later. 


Examination of Other Coal Types 


.. Coal petrologists have long recognized different 

petrographic constituents of coals?; among these 
vitrinite, exinite, mierinite and fusinite are the most 
important.  'lhese petrographie components differ 
both in optical properties and chemical composition. 
Generally, the exinite component of a given coal has 
a relatively high hydrogen content and the micrinite 
a relatively low hydrogen content compared with 
that of the vitrinite. A preliminary examination has 
.been made of a series of black durains, rich in exinite, 
and a series of grey durains, rich in micrinite. The 
work on untreated durains is difficult owing to high 
- ash content; however, preliminary tests carried out 
at the Coal Survey Laboratory, Sheffield, indicate 
that, at least in the case of the grey durains, the 
mineral matter can be removed by treatment with 
hydrochloric and hydrofluoric acids without appreci- 
ably altering the structure. 

(a) Black durains. Fig. 1 (a and b) shows low-angle 
X-ray patterns from two durains of different rank. 
The patterns can be divided into two parts: the first 
consists of diffuse scattering or a band at about 20 A. 
at low angles, together with the 002 band (due to the 
stacking of the layers) at higher angles; this part of 
the pattern is somewhat similar to that of vitrains of 
similar rank, except that the 002 band is consider- 
ably sharper, and for the low-rank durain the diffuse 
low-angle scattering is not as prominent as for the 
e iponding vitrains. This part of the pattern 

ry strong resemblance to that obtained 
~ from micrinite (see below). The second part of the 
: 002 
i 





* (a) 


EO 


t 
'y' band 
Fig. 1. Low-angle photographs of two black durains, (a) 82:4 per 


1 
~ 20 A. 


cent carbon, (b) 87:9 pes cent carbon, showing the 002 and ‘y’ 
bands. In the case of the higher-rank durain, there is a band at 
about 20 A., whereas for the lower rank, only diffuse scatter at 
very low angles is observed. The faint, spotty lines are due to 
traces of mineral impurities 
295^ 
ict enm 
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Fig. 2. Low-angle scattering from a black durain (dashes) and an 
exinite-rich concentrate (full-line). (f is atomic scattering factor, 
20 is angle of scatter, A(A.) is the X-ray wave-length) 


pattern, and the dominant feature at low angles, is 

the very broad band at about 4-5 A., which does 

not occur for vitrains. This band occurs at the same 

spacing as the ‘y’ band found by Blayden, Gibson 

and Riley’, and it is likely that the ‘y’ band was 

indeed due to the presence of exinite in the specimen 

examined by these workers. Nelson‘ has also reported" 
the occurrence of the ‘y’ band in durains but not in 

vitrains. n 

In order to decide whether the two parts of the 
patterns arise from different phases in the coal, an 
exinite-rich concentrate was prepared from one of 
the durains. Fig. 2 shows intensity curves as a 
function of 2sin 0/4 (29 is scattering angle, à is 
wave-length) from the original durain and from the 
concentrate. It appears that in the exinite-rich con- 
centrate both the band at about 20 A. and the 002 
band are considerably reduced in intensity relative 
to that of the ‘y’ band; this indicates very strongly 
that the ‘y’ band is associated with the spore material, 
(exinite) whereas the rest of the pattern is due to 
another phase. Examination of slabs has shown that 
while the layers of the vitrain-like phase have a 
preferred orientation parallel to the bedding plane, 
this is not the case for the structure giving rise to 
the ‘y’ band. 

At high angles, only the two-dimensional diffraction 
bands (due to the structure in the layers) occur, 
and these are very similar to those obtained from 
vitrains. 

- These observations indicate in the first place that 
exinite, like vitrinite, consists mainly of condensed 
aromatic layers, although there may be small but 
important differences in the diameter and distortion 
of the layers. The ‘y’ band is thought to arise from 
irregular packing of these layers, and the greater 
spacing of this band compared with that of the 002 
band may perhaps be due to buckling of the layers 
or to the presence of more aliphatie material around 
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Fig.3. Low-angle photographs of two durains (a) 82-3 per 

cent. non o 91:4 per cent carbon, grey durai 002 band. y 

GENE iur aite caly MIS ate ie ae potes dom 
ng o scattering for ower-r: 

observe, hore faint lines are due to traces of min impurities 


he edges of the aromatic gystems, which may prevent 
he layers from at a distance closer than 
ne possible for aliphatic chains (also about 4-5 A.). 
‘his is in agreement with the fact that 
ho spore material is relatively rich in aliphatic 
naterial (Brown, J. K., private communication). 
(b) Grey durains. Fig. 3 shows low-angle patterns 
rom two grey durains of different rank. The patterns 
e similar to those of the black durains, except that 
e “P band is relatively unimportant compared to 
he NE Lype pattern. As already mentioned for 
e black durains, their pattern differs mainly from 
hat of the vitrains in the greater sharpness of the 
)02 band, and in the decreased intensity of the 
liffuse scattering at very low angles for the low-rank 
oals. At high angles the pattern again consists of 
he usual two-dimensional bands, from which it 
ppears that the layers are probably of somewhat 
i o di ter, or more perfect, than those of the 
e consequent improved packing of the 
ayers yers woul also account for the enhanced sharpness 
£ the 2 band. Apart from these differences, the 
eries of patterns from grey durains of different rank 
tppear to change in a manner similar to that seen in 
"trains, that is, with increasing rank the diffuse 
ow-angle scattering decreases, and a band appears 


experiments indicate that exinite and 
nicrinite really do represent structurally distinct 
»hases ; while the basic aromatic structure is similar, 
ihe packing of the layers in the micrinite of a grey 
lurain is better, and in the exinite of a black durain 
vorse, than for the vitrains. This may be a function 
»f the perfection of the layers or particularly of the 
aon-aromatic edge groups. It appears that the 
eater the content hydrogen and of aliphatic 
material, the more di lt it becomes for the layers 
io pack together. 


Extracts and Residues 
A series of ethylene diamine extracts from different 
als has been examined. While the patterns at high 
es are very similar to those of the vitrains, 
ant differences occur at low angles. In the 
ase of the lowest-rank coal (Fig. 4a (80 per cent 
arbon)), a new band appears in the extract at about 
12 A. (that is, 2 sin 6/A ~ 0-08), which is not present 
the parent coal, and the low-angle scattering 
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decreases. The same is observed with a parent coal 
of 78 per cent carboa. For a coal of 84 per cent 
carbon, a band a in the extract at about 16 A., 
whereas for a coking zoal of 89 per cent carbon (see 
Fig. 45), which shows a strong band at about 20 A. 
in the original vitram, the band moves to about 
30 A. in the extraet. The tentative interpretation of 
these results is that the extracted material is to some 
extent disentangled amd can ‘crystallize’ to form the 
32 


I/f* (arbitrary scale) 
5 z 


r 
e 


I/f* (arbitrary scale) 
; i 


b) 
Fig. 4. (a) Low-angle scattering of extract (eases), s rolus scons? 
and original coa oal (full-iine) of a low-rank coal 
carbon content. (b) Low-ange we of Sites (da ) and 
per cent carbon content. 


original coal (full-line) of a :oal of 
The residue is nit identical pr the original coal 
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same type of ‘micro-pore’ structure as occurs in the 
coking coals. 

The residues left after extraction show, in the case 
of the low-rank coals, a marked increase in the 
broadening and a movement to lower angles of the 
002 band and a decrease in the low-angle scattering 
. (see Fig. 4a). These results indicate that, after 

extraction, the material left behind expands locally 
in the direction normal to the layers, at the same 
time closing some of the larger porés. 


Carbonization of Coals 


A eaking and a coking coal have been carbonized 

at intervals of 100° C. from room temperature to 

_1,000° C. Fig. 5 shows a series of low-angle patterns 
obtained from the caking coal. 

In the case of the caking coal, up to 400? C. the 
low-angle scattering decreases and the band at about 
20 A. becomes more intense. Above 500° C. the 20-A. 
band again becomes more diffuse, until at about 
700° Œ. it is almost completely replaced by diffuse 
low-angle seattering. 'l'he two-dimensional bands at 
high angles show that no growth of the layers occurs 
before about 500° C. ; growth begins to be appreciable 
from about that temperature and probably accelerates 
at about 700° C. It appears, then, that up to about 
500* C. the only directly observable changes are the 
closing of the larger pores and: an improvement of 
the miero-pore structure ; the latter, however, is at 
no stage as pronounced as in the coking coal. From 
about 300° C, these changes are accompanied by an 
evolution of volatile matter which proceeds at a 
maximum rate at about 450° C. The growth: of the 
lavera above about 500° C. is accompanied by 
increased diffuse low-angle scattering, suggesting a 
~‘clustering’ process leading to a wide distribution of 
layer diameters and a wide distribution of larger 
pores. 

In the ease of the coking coal, which shows a 
strong 20-A. band in the unheated state, very little 
change occurs up to about 500° C.; above that 
temporature the patterns are similar to those of the 
eaking coal. The onset of growth also occurs at 
about 500° C., and detailed numerical analysis 
indicates that the true mean layer diameter is linear 
with temperature from 500° to 1,000° C., varying’ 


Diffuse low- 20-A. 
angle scattering | | band | 





Low-angle scattering from a carbonized caking coal 
initially of 84 per cent carbon content, Temperatures in degrees 
centigrade 


Fig. 5. 
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Fig. 6. High-angle photographs from a carbonized coking coal 
initially of 89 per cent carbon content. Temperatures in degrees 
centigrade 


from 7 A. up to 14 A., with the high-temperature 
specimens showing some very small molecules and 
some larger than 20 A. 

Fig. 6 shows the high-angle photographs from the 
coking coal, demonstrating the increase in sharpness 
of the 10 and 11 bands as the temperature rises 
beyond 500° C. 

It would be premature at this stage to attempt to 
draw definite conclusions about the carbonization 
process. It is interesting to note, however, that the 
temperature at which growth becomes appreciable 
(500° C.) is in the same range as that in which a 
secondary reaction takes place ; this reaction, on the 
evidence of infra-red spectroscopy*, has been inter- 
preted in terms of cross-linking, and is accompanied 
by the removal of aromatie hydrogen and hydroxyl 
groups. At this temperature also the concentration 
of ‘free radicals’ is a maximum*. The increase in 
layer size at higher temperatures is accompanied by 
a decrease of electrical resistance. - 

The diffraction pattern of the caking coal at 500° C. 
differs from that of the coking coal at 500° C. in that 
the band at 20 A. is not so pronounced in the former 
as it is in the latter. This may be correlated with 
the fact that the carbonized coking coal contains 
fewer hydroxyl groups than the caking coal’. The 
same correlation is found in the coalification series’, 
where the band at 20 A. increases in intensity as the 
proportion of hydroxyl groups deereases. 

One other feature of the low-angle photographs for 
the caking coal, which can be detected by eye and 
confirmed by photometry, is the reduction in intensity 
at high temperatures in the region midway between 
the 002 band and the direet beam. This can be inter- 
preted as a reduction of the fraction of layers which 
occur singly. 

A more detailed account of this work is to be 
published later, in which quantitative data and 
interpretations will be given and in which proper 
acknowledgment will be made of our indebtedness 
to a number of colleagues. 

? Hirsch, P. B., Proc. Roy. Soc.. A, 226 143 (1954). 

* Francis, W., "Coal". chapter 6 (Arnold, London, 1955). 

* Blayden, H. E.. Gibson, J.. and Riley, H. L., Proc. Conf. Ultrafine 
tructure of Coals and Cokes, 176 (B.C.U.R.A.. 1944). 

' Nelson, J. B., Fuel, 33, 153 (1954). 

* Brown, J. K., J. Chem, Soc., 752 (1955). 


‘Ingram, D. J. E., Tapley, J. G., Jackson, R., Bond, R. L. and 
Murnaghan, A. R., Nature, 174, 797 (1954). 
* Brown, J. K., and Hirsch, P. B., Nature, 175, 229 (1955). 
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CHROMOSOMES, GENES AND MACROMOLECULAR SYSTEMS* 
By Pror. FRANCIS O. SCHMITT 3 


Biology Department, Massachusetts Institute of Technology, Cambridge, Mass. E 
3 


Structure of Living Systems ` 


E has long been supposed that organization is one 
of the most characteristic properties of hving 
systems. This applies at all levels of complexity 
from the small metabolite molecules through the 
larger protein molecules, macromolecules and sub- 
cellular organelles to cells, organisms and groups of 
organisms. The temporally and spatially ordered 
coupling of energy upon the macromolecular lattices 


of.protoplasm is at the core of most processes of. 


cellular biology. Therefore it is most important that 


investigations. be made of the structure and properties, 


of this molecular machinery. Fortunately, such 
investigations are being actively pursued in many 
laboratories both from the more to the less complex 
(that is, studies of cellular ultra-structure by the 
electron microscope) and in the reverse direction 
(that is, crystallographic studies of the detailed 
structure of protein and nucleic acid macromolecules 
by-X-ray diffraction, based upon detailed studies of 
the simpler smgle amino-acids and lower peptides). 

From such studies and from physical-chemical 
investigations of extracted and purified materials it 
has been found in a number of cases (myosin, tropo- 
myosm, paramyosin, collagen, fibrmogen, keratim) 
that the characteristic particle is a long thin macro- 
molecule 15-20 A. in diameter and some hundreds or 
thousands of angstrom units m length. These macro- 
molecules may be built up by adlineation of smaller 
units or precursors; but the full biological and 
chemical properties are manifested only by the 
larger macromolecular units. It is in these particles 
that the complementarity and specificity reside ın so 
far as processes of building up and chemical inter- 
action are concerned. 

In few cases has it been possible thus far to observe 
the individual macromolecules directly with the 
electron microscope. - However, under appropriate 
conditions, the macromolecules interact with each 
other to form fibrous aggregates which manifest m 
the electron microscope a very regular periodic cross- 
striated appearance. 
detailed intraperiod fine structure are characteristic 
of each protein. In a few cases the structure and 
modes of aggregation of the macromolecules have 
been deduced from the structure observed in the 
electron microscope. Collagen is one of these sys- 
tems»? and it will serve to illustrate what might 
prove to be typical of other fibrous proteins. 

The macromolecular unit of collagen is a particle 
of dimensions about 14 x 2900 A.?. It is | thought to 
be composed of three polypeptide chains in helical 
configuration‘-?, The sequence of amino-acid residues 
in the macromolecular chains is presumably constant 
and specific. Therefore, the types of side-chains and 
their distribution along the chains are also specific. 
The individual tropocollagen macromolecules are 
‘themselves not banded; but when they aggregate 
with each other laterally to form a fibril the side- 


* Based on a paper read before the American Philoso, hical Society 
on November 10, 1955 The detailed poper wir une be published in the 
Proceedings of the American Philosophical Si 


The axial period and the - 


* possible. 


chain interaction prcduees regions of relative dis- 
order or order (in the crystallographic sense) and this 
leads to the production of bands and interbands, 
respectively, in the resulting fibril, according to the 
suggestion of Bears. Dependmg upon the pattern of 
side-chain interaction and the stability of the resulting 
aggregate a variety of geometrical forms might be 
In the case of collagen at least five band 
patterns and several intermediate forms have been 
observed, and these aré thought to arise by different 
aggregation forms of the tropocollagen macromole- 
cules. Thus if the chains are polarized all in the 
same direction, ‘segmental long-spacing' structures 
may be formed if the chain-ends are in register; if 
the chain-ends are staggered by a specific fraction of 


- the macromolecular length the 640-A. typo structure, 


characteristic of native collagen, 1s formed. If the 
macromolecular chams are running in opposite 
directions (entiparalel array) and cham-ends are 
approximately in register, the axially symmetrical 
‘fibrous long-spacing’ structures are formed ?, 

The very significact fact which emerges from the 
collagen experiments is that, although the types of 
aggregation possible depend upon the specific com- 
position and molecular architecture of the tropo- 
collagen particle, thet which will occur under any 
particular conditions depends very sensitively upon 
the chemical environment (pH, ionic strength, 
presence of certain types of substances, etc.) The 


transitions from one structure to the other are freely. 


reversible, and relatively subtle changes in the chemical 
environment may change the structural pattern 
formed on reconstitution. 

Somewhat similar macromolecular interactions 
probably occur in the case of paramyosin recon- 
stituted from acid? or near-neutral salt solutions?®, 


Constitution and Properties of Chromosomes 


From this backg-ound of experience regarding 


interaction propertiss of protein macromolecules 
certain possibilities concerning the constitution and 
properties of chromcsomes and genes suggest them- 
selves which, so far as I am aware, have not thus 
far been pointed out and which may have very far- 
reaching rmportence for genetics and for the study of 
differentiation and morphogenesis. 

Although knowledze about the proteins and nucleic 
acids of chromosomes is stil very limited!!:332; ıt 
seems clear that the deoxyribonucleic acid (DNA) 
and possibly certain of the proteins exist as long 
thin macromolecules in the normal chromosome. 
When chromosomes (as in sperm heads) are extracted 
under the mildest conditions, the extracted macro- 
molecules may be very long (30,000—40,000 A.) and 
thin (about 20-25 À.)*$4. How many species of 
deoxyribonucleic acd and protein macromolecules 


exist in the chromosome is unknown, and fractionated 


preparations obviously contain numerous constituents. 

The giant salivary gland chromosomes of certain 
insects are charactezistically banded when viewed in 
ultra-violet light or after appropriate staming. In 


contrast with the band patterns of fibrous proteins, : 


" 


E 
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those of the giant chromosomes are aperiodic rather 
than periodic; there is no true repeat over the 
extent of the chromosome (about 1005) The 
positions of the various genes have been localized in 
the genetic (linkage) maps, with respect to these 
microscopically visible bands. The bands and inter- 
bands, which have highly pharacteristic positions, 
dimensions, density and staining characteristics, 
represent regions of relatively high or low deoxyribo- 
nucleic acid-to-protein ratios, respectively, and must 


. be explicable in terms of a specific packing of the elong- 


ate macromolecules which compose the chromosomes. 


Aggregation of Macromolecules 


As in the case of the submicroscopic band patterns 
of the fibrous proteins, the microscopically visible 
bands of the giant chromosomes may, for present 
purposes, be thought of as resulting from various 
types of aggregation of the constituent macro- 
molecules, chiefly those of deoxyribonucleic acid and 
protein. At least five different band patterns (as well 
as various intermediate forms), representing as many 
different types of aggregation of the tropocollagen 
macromolecules, have been observed in systems con- 
taining only a single species of protein macro: 
molecule, collagen. In chromosomes let it be supposed 
that a limited number of species of deoxyribonucleic 


-acid and of protein macromolecules exist, together 


` 


with histones and protamines. Various types of 
aggregation of the several species of deoxyribonucleic 
acid and. protein macromolecules may occur. These 
include aggregation of individual species of deoxy- 
ribonucleic acid or of protein with themselves, with 
other species of deoxyribonucleic acid or protein (as 
well as with histones and protamines). 

Each group of interacting macromolecules may 
ageregate in parallel or antiparallel array, with ends 
in register, out of register, or staggered according to 
some particular pattern of the reacting groups. In 
this way it would be possible, even with a relatively 
limited number of species of deoxyribonucleic acid 
and protein macromolecules, to produce specific 
aperiodic patterns of considerable length and having 
many bands, such as occur in the giant chromosomes. 

Continuing the analogy, it may be suggested that, 
given a certain concentration of the various types of 


native deoxyribonucleic acid and protein macromole-: 


cules, the banded chromosomes may spontaneously 
form (be reconstituted) if all the factors of the 
chemical environment are appropriately adjusted." It 
would thus be unnecessary that the chromosome be 
reduplicated as a whole. Instead the constituent 
native macromolecules of deoxyribonucleic acid and 
of protein may be synthesized (presumably m the 
nucleus) and, assuming that their concentration has 
reached a certain minimal level, they will spon- 
taneously aggregate in a manner characteristic of the 
native chromosome. This hypothesis would require 
that the cell be capable of maintaining a highly 
characteristic chemical environment, because only 
under such conditions would the various macromole- 
culés spontaneously form the same characteristic, 
stable macromolecular pattern required by the cyto- 
logical and genetic data. 


Theory of the Gene 


Still another, highly significant, possibility follows 
from the above view. This has to do with the gene 
itself. The now largely abandoned ‘point determiner’ 


' theory of the gene considers that the genes occur as 
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molecules or particles, arranged seriatim along the 
chromosome, like beads on a string. Quite possibly 
the inclination on the part of those examining 
chromosome structure in the electron microscope to 
pay especial attention to any particulate or bead-like 
structures which may be observed is another indica- 
tion of the point determiner theory in modern guise. 
Recent experiments on the transforming factor and 
on, bacterial viruses focus attention on the deoxy- 
ribonucleic acid macromolecule as such, and it is not 
incompatible with genetic data to regard highly 
localized regions of the deoxyribonucleic acid macro- 
molecules, possibly even single turns of the double 
helix, as representing individual genes. 

However, it-is also possible that the chemical 
groupings which constitute the genes are not macro- 
molecules or even small regions of individual macro- 
molecules. Rather, the chemical groupings corre-" 
sponding to genes may occur in juxtaposition ontwo 
or more adjacent macromolecules which may be the 
same or different species of deoxyribonucleic acid or 


- of protein (a nucleoprotein may, in fact, be considered 


to be just such a lateral union between deoxy- 
ribonucleic acid and protein macromolecules linked 
by electrostatic or hydrogen bonds). 

If this be the case, then with the same population 
of macromolecules of deoxyribonucleic acid and 
proteins, ib may be possible to achieve or ‘activate’ 
& wide variety of biocatalysers depending on which 
species of macromolecules are in contact and on the 
way in which the constituent macromolecules are 
arrayed with respect to each other laterally, that is, 
in parallel or antiparallel array, with ends in register 
or m some kind of staggered array. Which arrays 
are stable under particular conditions will depend 
importantly on factors in the chemical environment. 
‘Activation’ or ‘inactivation’ of genes might then 
occur merely by change in the.relationship between 
particular macromolecules laterally without essential 
alteration of the constituent maeromolecules them- 
selves. Such changes might well result from changes 
in the chemical environment such as probably occur 
in: processes of differentiation and morphogenesis. 


.The resulting? change in macromolecular relation- 


ship might bring into juxtaposition new chemical 
groupings which constitute different catalytic groups 
(genes); these in turn influence reactions which 
contribute to further steps in differentiation and 
development, thus constituting the feedback type of 
mechanism which must almost certainly be involved 


~in the highly regulatory processes of development. 


Phenomena such as position effect and pseudo- 
alleles make the classical corpuscular picture of the 
gene obsolete "in modern genetics. As suggested 
recently by Goldschmidt, the field of macromole- 
cular chemistry must support and contribute to our 
revised notions of the gene. It is hoped that the 
suggestions put forward in this article will constitute 
& step toward bringing together biological observa- 
tions and recent advances in macromolecular 
chemistry. . 

At the present time these suggestions must be 
regarded as.purely speculative, based on properties 
observed experimentally in certain macromolecular 
systems. However, in collaboration with Dr. Herman 
W. Lewis, I have. initiated attempts to obtain experi- 
mental evidence for at least one aspect, namely, the 
possibility of taking banded giant chromosomes apart 
into their constituent macromolecules-in appropriate 
solutions and afterwards, by alteration of the chemical 
environment, to reconstitute banded structures 
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(hopefully, though not necessarily, with a band pattern 
like that found in normal chromosomes). Progress 
in these experiments will be reported in due course. 
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-OBITUARIES 


Prof. Émile Borel 


Tux rapid progress of mathematical analysis in 
the early years of the present century was due in 
considerable measure to the influence of the great 
French school, of which Emile Borel, whose death 
occurred on February 3 at the age of eighty-four, was 
a leading figure. To high creative ability, he added 
expository skill and unusual powers of organization ; 
his name is known throughout the mathematical 
world not only for the doctrines to which it is 
attached—the Heine—Borel theorem, the Borel sum- 
mation process, Borel sets—but also for the vast 
co-operative enterprises which he directed. 
^ The theory of sets was more warmly welcomed in 
France, so Cantor thought, than in its German home ; 
certainly the volumes of Jordan’s classic ‘Cours 
d'Analyse" suggested that irksome continuity re- 
strictions could only. be removed by some method 
more powerful than that author’s theory of content. 
In 1898, Borel’s “Leçons sur la théorie des fonctions" 
provided a new theóry of measure, while Baire’s 
thesis on discontinuous functions appeared in the 
same year; and thus the way was open for the 
remarkable advances of the next decade. The booklet 
of 1898, based on lectures given at the École Normale, 
was followed. by similar volumes—on divergent 
series, integral functions, meromorphic functions— 
all of great value to the students of analysis. The 
success of the series caused its scope to be broadened, 
and other writers contributed, under Borel’s direction, 
notably Baire, Lindelof and Lebesgue. The latter's 
two brilliant tracts, on mtegration and on trigono- 

, metrical series, showed for the first time to a wide 
-public-the full precision and power of.the new theory 
of measure and of the new integral of Lebesgue. 

- Borel never lost interest in the series of monographs ; 
he constantly revised his own earlier volumes and 
prepared new ones, the latest appearing in 1952. 
This bore on the constructive definition and effectivé 
calculation of numbers, a topic on which he had 
always held strong views—strong enough at one time 

" to carry. him into a heated controversy with Lebesgue. 
To-day a mathematical library without the Borel 
monographs, is unthinkable. 

Shortly after the First World War, Borel, whose 
chair in the Faculty of Sciences at Paris was that of 
probability and mathematical physics, undertook the 
direction of another large co-operative enterprise, the 


famous “Traité du caleul des probabilités”, in four | 


volumes, each of five or six parts; and this itself 

was supplemented by a further series of monographs 

on probability, one of which was Borel’s own work 
' on the mathematical theory of bridge- 
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Borel’s considerable powers of exposition were not 
confined to these two famous undertakings; his 
writings range from school geometry to relativity,- 
all with a sureness of touch and an almost deceptive 
ease of manner. His triple claim to high rank in the 
hierarchy of msthematicians, as creative thmker, 

- illuminating writer and powerful organizer, will cause 
his name long to be remembered. : 
T. A. A. BRoADBENT 


Dr. W. L. H. Duckworth 


Tae death, on February 14, of Dr. W: L. H. 
Duckworth, at the age of eighty-five; has removed 
from the Cambrirlge scene a scholar and & teacher of 
great distinction. Born in Liverpool in 1870, he was 

` educated in Birkenhead and in France before going 
to Jesus College, Cambridge, in 1889. His associations 
with this College, of which he was elected a Fellow in 
1893, were to be most intimate for the remainder of 
his long life, and culminated in his election to the 
mastership m 1940. At the age of seventy-five he 
retired from the mastership but continued to live in 
Jesus College until his final illness. He was president 
of the Anatomical Society during 1943-45. 

Duckworth had very wide interests in anatomy, 
teratology, primato-ogy, anthropology, archeology 
and general natural history. He commenced work 
m the Anatomy School under Alexander Macalister 
shortly after obtaining a double first in the Natural 
Sciences Tripos. This connexion with anatomy he 
maintained during his clinical studies at St. Bar- 
tholomew’s Hospital, London, and ın 1899 a Univer- 
sity lectureship in Cambridge in physical anthropology 
was established for him. In 1919 he was elected to 
a readership in human anatomy—a post which he 
held until 1940. Afer his retirement he maintained 
his interest in the collections in the Anatomy School 
and, in spite of physical disability, did some College 
and University teachmg well into his ninth decade. 
In his maturity Duckworth’s formal teaching was 
most impressive; complete command of the facts, 
great blackboard artistry, an almost pedantic accuracy 
in description (“it is not so much a whorl as a 
convolution”) and an eighteenth-century aristocratic 

_manner combined to give a character to his lectures 
which was much appreciated by students of all levels 
of ability and assiduity. 

During the early years of the century, Duckworth 
travelled widely on archzological and anthropological 
expeditions, and on visits to departments of anatomy 
on the Continent. At the same time he pursued the 
study of human skulls and of recent primates with a 
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complete devotion. Some of his many studies were 
summarized in his book ‘Morphology and Anthro- 
pology", published in 1904. This volume is still a 
mine of recorded facts on man and his closer relations, 
and it is a great pity that only the first volume of a 

- second edition ever appeared. His work was highly 
individual in approach and presentation, and he 
inclined to put off publication in the hope that 
another specimen would turn up. As & result, much 
of his investigations was never published. His know- 
ledge of the non-metrical features of the primate 
skull was unique, and his experience had given him 
a redoubtable sense of the appropriate in recon- 
structions. Consequently, he was always critical of 
the association of the Piltdown jaw with the cranium, 

' and if he had been listened to in the earlier dis- 
cussions on that material, several reputations in 
human paleontology might be & little less tarnished 
than they now are. 

Duckworth was an. insatiable collector with deep 
cultural and historical interests. A long life-time 
devoted to the gathering of material and the reading 
of all the related information in a number of languages 


gave him an impressive, almost an encyclopedic, ` 


knowledge. He was learned in helf a dozen fields, 
and his long list of publications covers only a tithe 
of his life’s work. He is already commemorated in 
Cambridge in the Laboratory of Physical Anthro- 
pology, which bears his name; this is most appro- 
priate, for his prime interest was always the history 
of the human body. J. D. Bovp - 


Prof. S. F. Nadel 


Tus Australian National University has suffered a ' 


great blow by the death in Canberra on January l4 
of Prof. 8. F. Nadel, professor of anthropology and 
dean of the Research School of Pacific Studies at the 
University. He leaves a widow and one daughter. 
Siegfried Frederick Stephen Nadel’ was born in 
Vienna on April 24, 1903, the son of Dr. Maurice 
Nadel, a medical practitioner. Of Austrian nationality 
in his earlier years, he later became a naturalized 
British subject. He was educated first in Vienna, 
where he graduated D.Phil. in psychology. After a 
short period at Cambridge, he went with a Rocke- 
feller fellowship to the University of London, where 
he took his Ph.D. in anthropology, studying under 
the late Prof. Bronislaw Malmowski at the London 
School of Economics. His first anthropological field- 
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research was undertaken during the years 1934-37 in 
the Nupe Kingdom of Nigeria. From this work he 
published two books: “A Black Byzantium” (1942) 
and “Nupe Religion” (1954). The former has become 
& standard work in the West African field, and tho 
latter is recognized as a very substantial contribution 
to the theory of primitive religion. As Government 
anthropologist in the Anglo-Egyptian Sudan during 
1938-41, Nadel carried out research among the 
remote tribes of the Nuba Mountains. His book 
“The Nuba” (1947) is one of the most solid and 
extensive comparative studies in modern social 
anthropology ; it examines the social institutions of 
ten different hill peoples. 

During the Second World War, Nadel was 
appointed a political officer in Eritrea, and in 
1945-46 he became deputy chief secretary in the 
British Military Adminstration in Tripolitania, with 
the rank of lieutenant-colonel. In 1946 he was 
awarded the Wellcome Medal for his anthropological 
writings based on his war-time experiences, and in 
1950 he was given the Rivers Memorial Medal of the 
Royal Anthropological Institute for his field-research 
in Nigeria and the Sudan. 

His rise in the academic field was rapid. He became 
lecturer in anthropology at the London School of 
Economics in 1946-47, reader in anthropology in the 
University of Durham 1948-50, and held the chair 
in anthropology at the Australian National University 
from 1950 until his death. 

Nadel was one of the most significant figures in 
contemporary British social anthropology. His pub- 
lications, which were numerous apart from his books, 
were noted for their theoretical stimulus as well as 
for the soundness of their ethnography. His general 
treatise, “The Foundations of Social Anthropology” 
(1951), was.an attempt, on the whole successful, to 
explore the basic assumptions and methods of his 
science. It illustrated also his wide and informed 
interests in other social sciences and in philosophy. 
Only & week before his death he had completed a 
second general book, on the theory of social structure, 
based on lectures given 1n 1955 at the London School 
of Economics. This, too, is likely to become a standard 
work. Nadel was a fine scholar and a fine teacher. 
The Department of Anthropology and Sociology 
which he established and led at the Australian 
National University has already begun to make its 
mark through the quality of the work produced 
there. RAYMOND FIRTH 


NEWS and VIEWS 


Royal Society of Edinburgh : New Fellows 


TuE following have been elected Fellows of the 
Royal Society of Edinburgh: Prof. D. H. R. Barton, 
regius professor of chemistry, University of Glasgow ; 
Dr. J. Bell, senior lecturer in chemistry and assistant 
director of the chemical laboratories, University of 
Glasgow ; the Hon. Lord Blades, senator of the 
College of Justice in Scotland and Lord of Session ; 
Prof. J. H. F. Brotherston, professor of publie health 
and social medicine, University of Edinburgh; 


Prof. G..M. Burnett, professor of chemistry, Univer- , 


sity of Aberdeen ; Dr. J.-G. Campbell, research officer 
(British Empire Cancer Campaign), Poultry Research 
Centre, Edinburgh ; Dr. T. C. Carter, of the Institute 
of Animal Geneties, University of Edinburgh; Dr. 


C. B. Childs, senior lecturer in natural philosophy, 
‘University of Edinburgh ; Prof. M. McG. Cooper, pro- 
fessor of agriculture, King’s College, Newcastle upon 
Tyne, and dean of agriculture, University of Durham ; 

Dr. H. K. Cowan, chief medical officer, Department 
of Health for Scotland ; Prof. K. G. Denbigh, pro- 
fessor of chemical technology, University of Edm- 
burgh; Dr. G. R. Evans, senior lecturer m natural 
philosophy, University of Edinburgh; Dr. D. T. 
Gibson, senior lecturer in charge of medical chem- 
istry, University of Glasgow; Prof. W. G. Green, 
professor of mechanical engineering, Heriot-Watt 
College, Edinburgh; Prof. James Greig, professor of 
electrical engmeermg, King's College, University of 
London; Dr. D. C. Martin, assistant secretary, 
Royal Society of London ; Dr. R. H. Millar, zoologist 
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at the Marino Station, Millport, of the Scottish 
Marine Biological Association ; Prof. R. Miller, pro- 
fessor of geography, University of Glasgow; H. N.- 
Munro, senior lecturer in biochemistry, University of 
Glasgow; Dr. A. Oppenheim, professor of mathe- 
matics,“ University of Malaya,: Singapore; Dr. 
Magnus Pyke, head of the Laboratory Section, Yeast 
Research Organization of the Distillers’ Co., Ltd., 
Menstrie, Clackmannanshire ; Dr. W. Reid, member - 
of the National Coal Board ; G. A. Stewart, formerly 
assistant secretary and librarian, Royal Society of 
Edinburgh ;, Prof. T. Symington, St. Mungo-Notman 
professor of pathology, University of Glasgow ; Prof. 
J. W. Watson, professor of geography, University of 
Edinburgh: 
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-Awards 


Tue following Prizes have been awarded by the 
Society: Keith Prize for 1963-55, to Prof. A. D. 
Peacock (Queen's College, Dundee), for his paper in 
the Society’s. Proceedings during the period of the 
award and for his contributions to entomology and 
cytology; Neill Prize for 1953-55, to Dr. Robert 
Osborne (Poultry Research Centre, Edinburgh), for - 
his papers in the Proceedings during the period of 
the award and for his contributions to knowledge of 
the genetics of the domestic fowl. s 
Aeronautical Engineering at Belfast: , 

Prof. A; V. Stephens, 


Pror. A. V. SrEPRHENS, who at present holds the 
chair of aeronautics in. the University of Sydney, has 
been appointed to the newly established chair of 
aeronautical engineering in The Queen’s University 
of Belfast. This chair was established in 1955 with 
the aid of a generous grant from Messrs. Short 
Brothers and Harland. The Department is situated 
in the new engineering and science building, and it 
will be operatmg in January 1957. Prof. Stephens 
graduated in 1930 from St. John’s College, Cambridge. 
After experience with the Royal Aircraft Establish- 
ment and as research fellow and demonstrator at. 
Cambridge, he was appomted in 1940 to the chair of 
aeronautics in Sydney, and he has been dean of the 
Faculty of Engineering there since 1949. He has 
built up a flourishing department in Sydney and has 
played & prominent part in aeronautical research in 
Australia. He brings to his new post a wealth of 
experience both in the supervision of research and in 
administration. His appointment will notably 
strengthen engineering studies in Belfast and will 
create another valuable link between the University 
and the industry of Northern Ireland. 


History Museum : 
Dr. K. P. Schmidt 


Arter completing thirty years on the staff of- the 
Chicago Natural History Museum, Dr. Karl Patterson 
Schmidt has retired from the post of chief curator of 
the Départment of Zoology which he has held since 
1941, and the latest volume of Fieldiana (37 (1955), 
from the Museum, 10 dollars) is very fittingly offered 
as a tribute to him. Dr. Schmidt has led & most 
active life both in the Museum and in the field. A 
prolific but nevertheless sound writer, he is widely 
known in North America not only for a most imposing 
series of scientific papers and reports’ mainly on 
‘material in the Museum, but also for some. popular 
books. In fact, to English-speaking people as a whole, 
he is well known for his contributions to the “Encyclo- 
pedia Britannica”, as translator, with W. C. Allee, 


Zoology at the Chicago Natural 
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of Hesse’s ““Tiergeographie auf oekologische Grund- 
lage” and as part aushor of the-“‘Principles of Animal 
Ecology”. The last two owe much to his own wide 
field experience in five continents. “Primarily .& 
systematist, he has rendered useful service as editor 
of sections of Biological Abstracts (':Reptiles'" since 
its foundation m 1927 and “Amphibia” added since 
1941). Vol. 37 of Fieldíana, in its 728 pages, illus- 
trated by 31 plates and 144 text figures, contains 
twenty-six articles covering a wide range of subjects, - 
from & comparison 5f Old and New World Permian 
Reptiles to three new species of fleas from rodents, 
orie named after Dr. Schmidt; from beetles parasitic 
on mammals to bats of the genus Vampyrops ; from 
a discussion on the origin of the land birds of Tristan 
da Cunha to the ecclogy of fish in North Borneo. A 
point of interest in this gréat variety lies in,the fact 
that, in & special note, twenty-seven of the authors 
admit their debt to Dr. Schmidt. The production of 
the volume is of tae excellence one has learned to 
expect from the serms. Dr. Schmidt has much work 
still in hand, and we wish him a happy and fruitful 
time in his retirement. 


Meldola Medal for 1955 of the Society of 
Maccabzans ` 


Tus Meldola Mecal of the Society of Maccabeans 
has been awarded for 1955 to Dr. Peter Gray, until 
recently of the Department of Chemical Engineermg 
of the University o? Cambridge and now lecturer in 
physieal chemistry in the University of Leeds. 'The 
Medal is awarded each year, on the recommendation 
of & committee of the Royal Institute of Chemistry, 
to the chemist who being a British subject and less 
than thirty years of age, is considered to have shown 
the greatest promise as indicated by his or her pub- 
lished work.. After gradusting in 1946 from the 
University of Cambzidge, Dr. Gray began research in 
physical chemistry at Cambridge under Dr. F. P. 
Bowden, at first working-on the growth and decay 
of the transient impulsive pressures developed during 
impact on liquids and the application of these results 
to the mechanical initiation of explosion. This was 


. followed by a study of explosions in gaseous systems, 


in association with Dr. A. D. Yoffe, and led to the 
discovery in a number of simple, decomposition ' 


_Teactions of cool flame phenomena, known previously 


only in combustion. In 1951 Dr. Gray joined the 
then recently established Department of Chemical 
Engineering in Cambridge, where his previous 
research on explos:ons developed into a study of 
flame propagation, particularly in chemically simple 
systems, which affcrded crucial tests of theories of 
laminar flame propagation. Other fields investigated - 
jointly in the Department were extensive work on 
the interpretation of the reactions of dinitrogen 
tetroxide ; a study of the combustion of hydrazine ; 
an investigation of the structure, reactivity and 
thermochemistry of the inorganic azides; and work 
on the thermochem:stry and reactions of nitrites and 
nitrates. f 


Sir George Beilby Memorial Awards for 1955 


Tae administrators of the Sir George Beilby 
Memorial Fund, representing the Institute of Metals, 
the Royal Institute of Chemistry and the Society of 
Chemical Industry, have made awards from the Fund’ 
for 1955, each of ane hundred and fifty guineas, to 
Dr. F. D. Richardson and Dr. F. Wormwell. The 
awards are made tc British investigators,for work in 


' such fields as fuel economy, chemical engineering and 
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,metallurgy, in which Sir George -Beilby’s special 
interests lay, and in general they are given to 


relatively young scientists for work over a period of ` 


years. ` 

Dr. Richardson’s award is for his work on the 
thermodynamic properties of high-temperature sys- 
tems, with special reference to iron-smelting and steel- 
making. After graduating in 1933 from University 
College, London, he did research there and at Prince- 
ton University: and then joined the Royal Navy 
at {the beginning of the Second World War. On 
demobilization in 1946 with the rank of commander, 
he joined the British Iron and Steel Research 
Association and worked on the thermodynamics of 
iron and steelmaking, extending his interests to the 


D pyro-motallurgy of non-ferrous metals when he 


joined, in 1950, the Impérial College of Science and 
Technology, London, as Nuffield Fellow to establish 
the Nuffield Research Group in Extraction Metal- 
lurgy. The work of Dr. Richardson and his colleagues 
has covered solutions in iron, copper and lead and 
molten salts and silicates, especially the chemistry 
of sulphur dissolved in molten silicates as sulphide 
and sulphate. New measurements have been made 


of the activities in the iron-carbon system-and of the” 


influence of chromium on the activity coefficients of, 
carbon and silicon in molten iron. These and-other" 
studies have been particularly important in elucid- 
ating the reaction equilibria of the blast furnace, in 
deoxidation and during carbide formation in cooling 
metal. ; 

- Dr. Wormwell, whose award is for his work on 
surface reactions, with special reference to the 
mechanism: of metallic corrosion, oxidation and 
passivation processes, graduated in 1926 from the 
University of Manchester and has spent his research 
career to date at the Chemical Research Laboratory, 
Teddington, where he is now senior principal scientific 
officer and head of the Corrosion of Metals Group. 
Much of his earlier published work dealt with studies 
of the mechanism of metallic corrosion in salt solutions 
and natural water, with special reference to the 
influence of oxygen supply, temperature, pressure 
and movement, by méans of accurate rate-measure- 
ments over long periods in carefully controlled 
conditions. He worked jointly on oxide films formed 
on mild steel and stainless steel at ordinary and 
elevated temperatures, and the development of 
improved’ methods of stripping films from the metal 
substrate. This has involved corrosion studies of 
moving specimens, high-speed-rotor and electro- 
chemical tests of painted steel, cathodic protection, 
corrosion inhibitors (particularly sodium benzoate) 
and underground corrosion end its prevention. 


Meteorology and Geographical Features of the 

. Antarctic 

‘Tue discovery by the United States Antarctic 
Expedition of a great trough flanked by mountains 
12,000-15,000 ft. high in the Antarctic ice-cap 
between Victoria Land and Wilkes Land, reported 
by Dr. Paul Siple, of the Expedition, m The Times 
of March 6, if confirmed, will arouse particular 
interest in meteorological circles in Great Britain. 
The trough was reported as lying between a range of 
. Mountains roughly along the 160° E. meridian and 
another high mountain wall about 200-300 miles to 
the west. The floor of the trough was at 7,000— 
9,000 ft. above sea-level. The probable existence of 
such-a mountainous channel in the lofty ice-covered 
interior of Antarctica in the sector indicated was 
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predicted last year by Mr. H. H. Lamb, of the- 
Meteorological Office, and Commander G. P. Britton 
jointly in a paper (Geog. J., 840; September 1955) 
quoting evidence of strong topographical effects on the 
atmospheric circulation in the Antarctic, and had pre- 
viously been suggested in more general terms by Lamb 
(Met. Mag., 111; 1948). Peculiarities of wind flow 
are often “explicable from the geography of the 
regions in which they occur, but this is believed to 
be the first time that the argument has been success- 
fully used in reverse and meteorological evidence used 
to predict the discovery of a major geographical 
feature. 

The meteorological evidence is also thought by 
1948) to point to the existence 
of & mountain range or ice-cap crest of the order 
of 12,000—15,000 ft. or'more in height m the heart 
of the hitherto unvisited region of “Hast Antarctica’ ; 
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_ the suggested approximate position and alignment 


were in the region about 80? S., 80° E., and parallel 
with the 140? E. meridian. There are indications 
also of low-lying regions in some parts of East 


. Antarctica (W. Schmitt, Notos, 193; Pretoris, 1952) 


sufficiently. extensive for the accumulation of deep 
cold air masses which acquire significance in the 
general circulation of the atmosphere over the 
Southern Ocean. Meteorologists thus have a strong 
interest in the discovery of the main geographical 
features of ‘the still unexplored parts of Antarctica. 


New Out-station for the Atomic Energy Research 
Establishment à 


Tae Atomic Energy Authority is acquiring two 


. built-up areas on Grove Airfield, near Wantage, as a 


site for a small out-station of the Atomic Energy 
Research Establishment, Harwell. These two areas 
are part of the airfield which the Air Ministry hed 
decided to relinquish. The new out-station is mainly 
to provide laboratories to allow the Technological 
Irradiation Group to develop more rapidly. This 
Group, a part of the Harwell Isotope Division, was 
formed in June 1955 in order to assist industry in 
making full use of the large amounts of radioactive 
material which will become available from the 
expanding atomic energy programme. The additional 
laboratories at Grove are seven miles from Harwell 
and less than two miles from Wantage. In the choice 
of the new out-station preference was given to sites 
which had existing buildings so that the work of the 
new group could be advanced as rapidly as possible. 

The location of the Technological Irradiation Group 
at Grove, rather than at Harwell, will reduce the. 
formalities for those who wish to use the irradiation 
facilities, and so make it easier for industry to co- 
operate to the full. No radioactive waste will be 
discharged, as any small quantities which may arise 
will be transferred to the main plant at Harwell for 
treatment and disposal. A similar system has been 
used by the Radiochemical Centre at Amersham, and 
has proved to be satisfactory in practice. Later it 1s 
proposed to transfer the Isotope School from Harwell 
to the new site on. Grove Airfield. 


Course of Nuclear Engineering at the University 
of Glasgow - 


An undergraduate course in nuclear engineering, 
primarily for final-year students in the mechanical‘ 
and electrical branches of the Engineering Faculty, 
has been in operation at the University of Glasgow 
since the beginning of the present session. The course 
provides a general background of nuélear and reactor 
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physies for students who may later take up a special- 
ized aspect of nuclear engineering ; but as the, sub- 

“ ject becomes more firmly established further develop- 
ments will be made, leading to the consideration in 
more detail of specialized topics. In addition to the 
university undergraduates, the course is being 
attended by a number of extra-mural students from 
local industry in Glasgow, and it is hoped and 
expected that this interest and participation will 
increase. Of the forty hours of lectures in the course, 
thirty ave given by a niember of the Natural Phil. 
osophy Department of the University, and the last 
ten by a member of the" Engineering Department. 
The first few lectures are devoted to elementary 
atomic and nuclear physics, with emphasis on the 
energy bound in atoms, molecules and nuclei and on 
the possibilities of the release of this energy, and 
then the properties of neutrons and simple treatments 
of neutron thermalization are considered. This leads 
on to reactor physics, with calculation of the critical 
size of a homogeneous, graphite-moderated, pure 
uranium-235 reactor and simplified calculations for a 
heterogeneous reactor using natural uranium as fuel. 
A short account is given of the engineering problems 
caused by the fact that many materials have high 
cross-sections of thermal-neutron absorption. Further 
lectures deal with problems of irradiation, damage to 
Yeactor materials, health physics, radiation shielding, 
wotope separation, the breeding of nuclear fuel, and 
the uses of radioactive isotopes in industry. In the 
last ten lectures problems of heat transfer from the 
fuel elements to the coolants are discussed, together 
with the conversion of this heat energy into useful 
power. For the practical course, only ten two-hour 
periods are available, and the experiments are there- 
fore simple, being designed either to demonstrate 
the orders of magnitudes of the relevant physical 
quantities or to illustrate points of nuclear engineering 
practice, : 
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Technical College Libraries in Great Britain 


A MEMORANDUM on libraries in colleges of tech- 
nology and further edueation, which has been 
forwarded by the Council of the Library Association 
to the Scientific and Technical Information Com- 
mittee of the Advisory Council on Scientific Policy, 
urges the need for a higher priority for college 
libraries in the expansion of technological and tech- 
nical education and the allocation of more money for 
such libraries. Of the 555 institutions in Great 
Britain providing in some degree technical education, 


only 160 possess three hundred or more books housed” 


in a room called a library, although this room is often 
used for other purposes and only is open as a library 
at specific times. 121 of these have some person 
other than a member of the teaching steff m charge, 
and altogether fifty-nine qualified librarians are 
employed ın fifty-two libraries. The annual allowance 
for books, periodicals and equipment may vary from 
£50 to more than £2,000. Apart from: meeting the 
needs of students and teaching staff for books and 
periodicals and providing an information service to 
assist students and staff in studies and research 
activities, a few of these libraries make useful con- 
tributions to the technical information service for 
industry ; and the Library Association Council is 
convinced that the provision of adequate library 
services in technical colleges would make a valuable 
contribution ^to the dissemination of technical 
information and would, also assist the trainmg of 
qualified technologists. 
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For these ressone a statement of government 
policy regarding libraries for the various grades of 
technical colleges is argently required to guide local 
.edueation authorities and the Ministry of Edücation 
as to the development of existing libraries and the 
establishment ofnew ones. The Council also recom-, 
mends that, in considering this development, due 
regerd should be paid to co-ordinating the libraries 
with the services already provided by public, univer- 
sity and other libraries within the area served by the 
colleges, and all these libraries should be encouraged 
to co-operate in. regional schemes for the provision 
of technical libraries, especially in subjects in which 
the college offers advanced courses. Special grants 
are needed to inaugurate and maintain libraries at a 
reasonable standard of efficiency, and the Council sug- 
gests that the 50 per cent subsidy on H.M. Stationery 
Office publications which is already enjoyed by public 
libraries and university colleges should be extended 
to all technical college libraries. National negotiation 
of salaries for qualified library staff by the appropriate 
Whitley Council is also recommended, as well as 
training in the use of libraries and books as part of 
the’ curriculum in all technical teacher-training 
colleges. 


lon-Exchange Resins for the Production of Pure 

Water 

A LECTURE under the title “Will Ion Exchange 
replace the -Laboratory Still?” was given to the 
Institute of Science Technology by. Mr. W. F. Lorch - 
(Elga Products, Ltd.) at King’s College, London, on 
March 5. The considerable amount of power wastage 
in attempting. to rernove small amounts of impurities 
from large volumes of water was stressed. Ion- 
exchange resins, and the fact that most compounds 
ionize in water, gave the key to this problem. Three 
main methods of water treatment were outlined. 
The batch method, in which a quantity of mixed 
anion and cation resins is shaken with singly distilled 
water for one minute} 18 suitable for obtaining small 
amounts of very pure water. The two- or multi- 
column process requires flow through a cation and: 
then an anion exchanger, or preferably a number of 
these in series since various equilibria are involved. 
Regeneration of the-esins in situ necessitates the use 
of considerable quantities of rinse water. The single- 
column method uses a mixed bed of anion and cation 
resins, giving in effect a multi-stage process. With 
large-scale planis is is now possible to carry out 
regeneration im situ. The portable deionizer, which 
was demonstrated, is supplied with exchangeable 
cartridges of the mixed resins. Single-column 
exchangers can replace a distillation unit for most 
purposes. The cost of ‘ion-exchange’ water is in 
general much less than that of singly distilled water, 
while 1ts conductivity is much lower. During the 
discussion it was mentioned that cartridges con- 
taining a dyed resin would soon be available, thereby 
enabling visual indication of exhaustion. The total 
solids obtained from an apparatus of this type is of 
the order of 2 p.p.m. 


East African Agricultural and Fisheries Research 
Council : Report for -1954-55 


Tug East African Agricultural and Fisheries 
Research Council, which was established in 1954 as 
the governing body of the four East African Research > 
Organizations, has issued its first annual report, 
covering the year 1954-55 (pp. 84; from the 
Librarian, Office 07 the Administrator, E.A. High 
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Commission, P.O. Box 601, Nairobi, Kenya; 1955; 
3s.). Part 1 of the report gives a summarized account 
of the initial activities of the Council and the sequence 
of events leading to its formation. The details of its 
constitution and the Order approving its establish- 
ment are published as appendixes. Part 2 consists 
of reports from the four organizations themselves, 
namely, the East African Agriculture and Forestry, 
Veterinary, Fishery, and Marine Fisheries Research 
Organizations, respectively. They do not replace the 
annual scientific reports of these bodies, which will 
continue to be published separately. The aim is to 
give a genéral account in non-technical language of 
the individual problems, policies and achievements 


of the different organizations, and they certainly - 


succeed in conveying the impression of well-planned 
research over a vast field. The agriculture and 
forestry report perhaps deserves special mention, for 
it reviews the work of the past seven and a half 
years, and in spite of the inevitable difficulties of a 
developmental phase, much has already been accom- 
plished. The veterinary report provides an insight 
into the magnitude and variety of the problems 
confronting the livestock industry in East Africa, 
and the policy here will be to concentrate on relatively 
few, long-term and essentially Hast African problems. 
The establishment of the whole of this’ Organization 
at the new headquarters will simplify the necessary 
team-work. The fishery and marine fisheries reports 
are mainly concerned with fundamental investi- 
gations regarding the occurrence, life-cycles and 
feeding habits of freshwater and sea fish, together 
with complementary biological and hydrographic 
studies of their environment. Only on the basis of 
such knowledge can sound, economic fishery indus- 
tries be built up. ; 


Electronic Recording Machine for Financial 


Accounting . 


THE October issue (7, No. 9; 1955) of Research 
jor Industry, the news bulletin of the Stanford 
Research Institute, Menlo Park, Calif., is devoted 
to a description of ERMA (Electronic Recording 
Machme, Accounting) which has been developed in 
the Institute's Computer and Control Systems 
Laboratories for the Bank of America. The machine 
credits individual accounts with deposits, debits 
withdrawals, remembers details of all transactions, 
maintains correct balances, prevents overdrawing of 
accounts, and sorts cheques. The electronic book- 
keepor has five input keyboards ahd two magnetic 
drums for recording up to thirty-two thousand 
accounts. Each cheque is identified by ‘reading’ 
information in coded-bars printed in magnetic ink on 
the back of the cheque. Detailed account formation 
is stored on magnetic tapes, and monthly account 
statements are prepared from this information by a 
high-speed printer. ERMA contains 34,000 diodes 
and 8,000 other valves, weighs about 25 tons, uses 
80 kW. of electricity and is cooled by an air- 
conditioning system. The first machine is to be 
moved to San Jose early this year to handle accounts 
in that area, and the Bank of America will need 
about thirty-seven machines to serve its branch 
banks m California. i 


New Permanent-Magnet Materials 


Turen new commercial permanent - magnet 
materials, which are modified forms of ‘Columax’ 
and are known respectively as ‘Aleomax II S.O., 
‘JII S.C. and ‘IV S.DJ, are now being made by 
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member firms of the Permanent Magnet Association 
(301 Glossop Road, Sheffield 10). The performances 
of these new materias are intermediate between 
those of ‘Aleomax’ and ‘Columax’, although precise 
specifications are not given ; the development of the 
erystal structure is limited to certam shapes and 
sizes, plam solid cylinders of diameter greater than 
19 mm., with length somewhat less than the diameter, 
being most effective. The B—H curves show con- 
siderable improvement im remanent induction, 
coercivity and fullness factor over those-of normal 
‘Alcomax II’. The new materials are likely to be 
particularly useful to manufacturers of loud-speakers. 
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Auxin Transport in Woody Shoots 


ArrHOUGH the polar transport of natural auxin 
has now been confirmed for many herbaceous and 
woody species of planis, the rate at which it takes 
place has so far only been examined directly in the 
coleoptile of Avena and in the gynophore of Arachis 
hypogaea. F. G. Gregory and O. R. Hancock (Ann. 
Bot., N.S., 19, 76, 451; 1955) have now described a 


.method for the estimation of the rate of movement 


and the quantity transported of the natural growth 
hormone in standard isolated segments of apple 
shoots. Durmg controlled storage, diffusible auxin is 
collected, and later by dividing the standard length, 
of stem into small sections the location of the auxin 
front is determined, from which the rate of transport 
is deduced. Temperature markedly affects both rate 
of transport and amount of auxin transported, a 
maximum occurring at 27-30° C., followed by a rapid 
fall to zero. The total diffusible auxin in a given 
length of stem is not affected by storage temperatures 
below 30° C., but falls to zero at 42° C. The rate of 
transport and amount transported are proportional 
to the oxygen tension over the range 0-5 per cent 
oxygen, and there is some evidence for destruction 
of auxin in tensions below 2 per cent. + 


International Association of Agricultural Librarians 
-and Documentalists : Quarterly Bulletin 


Tan International Association of Agricultural 
Librarians and Documentalists was founded in 1955 
to promote “internationally and nationally, agri- 
cultural library science and documentation, as well 
as the professional mterests of agricultural librarians 
and documentalists". The interests of the members 
cover a wide field, as the term agriculture includes 
forestry, agricultural engineering, veterinary sciences, 
food and nutrition, etc. As a start, five working 
committees have been set up to deal, respectively, 
with the publication of a news bulletin, bibliography, 
professional problems, exchange of material and 
classification, The first number of the Quarterly 
Bulletin has now appeared, under the editorship of 
Mr. D. H. Boalch (Rothamsted Experimental Station, 
Harpenden), with the help of some twenty corre- 
spondents from various countries. It contains lists 
of new periodicals and reference books, and notices 
of forthcoming publications and congresses. Offers 
and requests for exchange and information regarding 
current professional literature naturally also find a 
place in a periodical of this type. The Bulletin is free 
to members of the Association only, the annual sub- 
scription for institutions, libraries, etc., being 50 
Swiss francs or its equivalent, and for private indi- 
viduals 10 francs. Inquiries regarding subscriptions 
should be addressed to the, treasurer, Mr. T. P. 
Loosjes, Twentse Bank, Wageningen, Netherlands. 


March 17, 1956 


No. 4507 


Low-Temperature Crystallography : Conferences in 
Oxford 


A CONFERENCE on low-temperature crystallo- 
graphy, organized jointly by the X-Ray Analysis 
Group of the Institute of Physics and the Low 
Temperature Group of the Physical Society, will be 
held in the Clarendon Laboratory, Oxford, during 
April 12-13. On the first day two sessions will be 
held on the following topics: physical problems in 
low-température crystallography (chairman, Dr. 
K. A. G. Mendelssohn), and X-ray methods and 
measurements at low temperatures (chairman, Prof. 
C. S. Barrett). The third, and last, session on April 13 
wil be devoted to & mixture of topics (chairman, 
H. P. Rooksby). On April 11, prior to the conference, 
the X-Ray Analysis Group will hold its annual general 
meeting, followed by a general discussion ón the 
collection and classification of crystallographic data 
for determinative and reference purposes. The 
meetings are openrto all interested, a fee of one guinea 
being charged to those who are not members of the 
Institute of Physics or the Physical Society. Registra- 
tion forms and further information can be obtained 
from the Deputy Secretary, Institute of Physics, 
47 Belgrave Square, London, S.W.1. 


Discontinuance of the Physical Society’s Reprint 
Scheme 


Dugne the past three years the Physical Society 
has run & reprint scheme whereby members and 
subscribers could purchase reprints of individual 
papers published in the Society’s Proceedings. A 
survey conducted at the end of the three years has 
shown, however, that only about 5 per cent of the 
members have utilized the service and that the 
scheme has proved very costly, of the order of £600 
& year compared. with about £200 income from the 
sale of reprints. Accordingly, the Society has regret- 
fully decided to discontinue the scheme as from the 
beginning of this year and the publication of Abstracts 
Bulletin No. 38. 


Announcements 


THE following ‘elections have been made in the 
Paris Academy of Sciences: Prof. C. Bressou, 
director of the National Veterinary School of Alfort, 
to be a member of the Rural Economy Section in suc- 
cession to the late Prof. M. Javillier; and Prof. F. 
van den Dungen, professor of analytical mechanics in 
the University of Brussels, to be correspondant for 
the Mechanies Section in succession to Prof. T. von 
Kármán, recently elected a foreign associate of the 
Academy. 


Taw Institution of British Agricultural Engineers 
is again offering two scholarships to candidates who 
are eligible for taking the final examination in 1957 
for the National Diploma in Agricultural Engineering. 
The awards are the Farm Mechanization Scholarship 
(£100) of the Temple Press, Ltd., and the Dunlop 
Rubber Co., Líd., Scholarship (£250), which is for a 
university graduate wishing to obtain the Diploma 
as a specialist qualification. Application forms, to be 
returned by May 1, and further information can be 
obtained from the Secretary of the Institution at 
6 Buckingham Gate, London, S.W.1. 


THe Society for Psychical Research is offering a 
prize of fifty pounds for an essay of less than 3,000 
words on one of the following topics: (a) the best 
programme of research for the first one hundred 
hours of work with the next successful card-guessing 
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subject discovered; the design should be supported 
by argument; (6) ‘tke best discussion of the logical 
and/jor scientific implications of precognition, assum- 
ing this to be established statistically from the work 
of card-guessing subjects. Entries should be sub- 
mitted under a pseudonym, and should be sent not 
later than October 1, 1956, to the Secretary, Society 
for Psychical Researea, 31 Tavistock Square, London, 
W.C.1. 


AWARDS are being offered from the Life Insurance 
Medical Research Fcvnd of Australia and New Zea- 
land, and as in previous years these will consist of 
grants-in-aid to norprofit institutions conducting 
medical research, fundamental or clinical, and 
research fellowships to medical graduates or those 
with equivalent scientific training for full-time 
research in problems broadly related to cardio- 
vascular function and disease. The grants-in-aid 
are designed to cove- all the financial requirements 
of & particular line of research and are usually 
£1,000—£3,000 a year for one to three years. The 
research fellowships may be taken up in Australia and 
New Zealand (£1,80C-£2,000) for one year initially, " 
or may be travelling <ellowships for two years abroad 
and a third year in Australia or New Zealand (£2,000— 
£2,250 a year). AppLcation forms for the awards, to 
be returned by July 1, and further information can 
be obtained from Lr. John H. Halliday, Medical 
Director, Life Insurence Medical Research Fund of 
Australia and New Zealand, 87 Pitt Street, Sydney, 
N.S.W. 


Tar Royal Society of Medicine, Section of Experi- 
mental Medicine and Therapeutics, is arranging a 
symposium on “‘Anti-tumour Agents”, to be held in 
the rooms of the Society on May 7. Two groups of 
anti-tumour drugs wall be discussed, namely, cyto- 
static agents (such as the nitrogen mustards) and 
antimetabolites,’ from the point of view of their 
physico-chemical properties, metabolic reactions and 
anti-tumour activity for both experimental and 
human cancers. Further information can be obtained 
from Dr. T. M. Cha:imers, The Middlesex Hospital, 
London, W.1. 


A SYMPOSIUM on “Corrosion Prevention in Pack- 
agmg and Storage", organized by the Corrosion 
Group and the Birmmgham and Midland Section of 
the Society of Chemical Industry, will be held during 
April 11-12 in the Ckemistry Lecture Theatre of the 
University of Birmirgham. Owing io the printing- 
trade dispute, it wil be impossible to provide pre- 
prints of the papers ; but summaries of all the papers 
and, where possible, complete copies of some of them 
will be sent to those registering for the symposium. 
Non-members of the Society can participate on pay- 
ment of a fee of one guinea. Registration forms, to 
be returned by April 3, and further information can 
be obtained from the Assistant Secretary, Society of 
Chemical Industry, 56 Victoria Street, London, S.W.1. 


BEGINNING this year, the Physical Review will no 
longer reprint the programmes and abstracts of 
papers contained in the Bulletin of the American 
Physical Society. The Bulletin will be published as a 
separate journal eight times a year and will appear 
previous to each meeting of the Society, so as to 
contain the detailed programme and abstracts of all 
papers to be presensed at the meeting. Abstracts 
that appear in the Bulletin will not necessarily be 
published in the Physical Review or in the Society’ 8 
other publications. 
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SOUTH AFRICAN COUNCIL FOR SCIENTIFIC AND INDUSTRIAL 


^ 


RESEARCH 


, REPORT FOR 1954 


HE ninth annual report of the South African 
Council for Scientific and Industrial Research, 
covering the year ended October 4, 1954*, is, as 
usual, bilingual but now prmted in double column. 
The research unit set up last year withm the National 
Chemical Research Laboratory to deal with the needs 
of the Department of Nutrition has now been given 
independent status, and the number of major national 
laboratories directly controlled by the Council is now 
six. The Council’s staff exceeds seven hundred, 
including 158 research scientists; but reference is 
made to the acute shortage of experienced scientists 
and engineers, particularly at the management-level, 
both in government technical departments and in 
industry. Postgraduate bursaries were awarded to 
sixty men and women during the year to enable them 
to extend their research experience, and also sixteen 
senior bursaries to research workers in universities and 
scientific institutions. An increasing proportion of 
the Council’s operating expenses is now being met 
from funds other than Parliamentary appropriations, _ 
while, of the £90,000 now available annually to the 
five industrial research institutes subsidized by the 
Council, more than half is received from the industries 
concerned. Two new medical research units were 
formed during the year—for dental and for heart 
research, respectively, the latter being chiefly on. 
investigation of myocardial infarction and coronary 
arteries. At the end of the report are a list of research 
bursaries and assistantships awarded during the year 
and also a list of publications by the Council and its 
staff or bursars. : 
In the National Chemical Research Laboratory, 
where a shortage of technical assistants in relation 


^to research staff severely handicaps most divisions 


of the work and more experienced staff for process 
development is also needed, ‘studies of South African 
clays have continued and further fundamental data 
were obtained on the electrode potentials of chromium 
and won in acid solution in the presence of à mercury 
electrode. A fundamental study of the mechanism of 
autoxidation of branched-cham hydrocarbons has 
been initiated, and the conditions established under 
which pure 5-methylnonane autoxidizes without 
extensive gross degradation. The Laboratory 1s also 
examining the catalysts to be used in the Fischer- 
Tropsch process reactors and the products obtained 
with them. Considerable progress has been made in 
the, desalting of brackish waters containing up to 
10,000 p.p.m. of dissolved salts by electro-dialysis 
through ion-exchange membranes, and a pilot plant 
with & capacity of about 250 gallons per hour when 
desalting from 3,000 to 1,000 p.p.m. of sodium 
chloride has been operated day and night for several 
months to obtain design data for large-scale apparatus 
for gold mines in the Orange Free State to deal with 
brackish water. Problems involved in the puri- 
fication of sewage effluents for re-use have again 
received priority, and operation of an experimental 
solar distillation unit has indicated that a unit of 
only 32 sq. ft. pan area is sufficient to supply drinking 


* South African Council for Scientific and Industrial Research, 
Ninth Annual Report, 1953-54. Pp. x+142. (From the Council, 
Pretoria, 1955.) - 


water for a normal household in places where only 
saline water is available. 

Work on wool and marine ous has continued 
vigorously, and the optical configuration of wool wax 
and brain «-hydroxy acids was established by the 
synthesis of a series of Ls-«-hydroxy acids from 
Ls-malic acid. Contmued study of sugar-cane cuticle 
wax has mdicated that the- mai constituents are 
long-chain alcohols, and in view of the growing pro- 
duction of sisal in the Union the cuticular and wax 
coatings of the leaves of an Agave species have been 
studied. Fundamental structural studies are being 
made on the agar from Gracilaria confervoides ; the 
mechanism of polymerization of certain natural fats 
has been further studied and the structure of methyl 
linoleate dimer investigated by a dehydrogenation— 
oxidation procedure. In the field of nutrition much 
attention 1s being given to the production of fish 
flour in & form suitable for enriching bread, and to 
its nutritional evaluation. Investigation of penta- 
chlorophenol and other substances as inhibitors of 
corrosion of concrete by sulphuric acid - producing 
bacteria indicated that use of bactericidal cements is 
unlikely to prevent corrosion of concrete sewers in 
warm climates and that the solution must be sought 
in designing the sewer so as to prevent the build-up 
of hydrogen sulphide concentrations. The surface 
diffusion of adsorbed molecules has been further 
investigated and also the uptake of the systemic 
insecticide, OO’-diethyl o-ethylmereaptoothyl thio- 
phosphate, from the point ‘of view of its possible 
toxicity for human consumption. 4 

The National Physical Laboratory is also experi- 
encing difficulties in recruitmg staff, particularly 
nuclear physicists and biophysicists. from abroad. 
Satisfactory progress is reported, however, with the 
erection of the cyclotron, which should have been com- 
plete by December 1955. Assistance is being rendered 
on an mcreasing scale to the Geological Unit of the 
Atomic Energy Board. A new method, based-on an 
exchange reaction usmg radioactive iodine as tracer 
elemont, is being investigated for determining thyroid 
hormone in the blood, and the first phase of & study 
of hookworm infestation with iron-59 as tracer has 
been concluded. Progress is reported in the con- 
struction of a highly sensitive mass-spectrometer for 
the analysis of age of minerals with low uranium 
content, and electron-microscope observations on 
grain boundaries, sub-grain boundaries and slip 
traces on aluminium—copper alloys have provided 
direct evidence of the presence of dislocations. X-ray 
diffraction studies show that nickel, cobalt and zinc 
acotates have normal structures unrelated to those 
determined for cupric and chromous acetates. A 
curved crystal monochromator has been designed and 
built for the study of plastic deformation in metals, 
and a photometric method has been developed for 
the determination of sodium, potassium and calcium 
and also methods for determining the trace elements 
cobalt, molybdenum, zine, lead, vanadium, chromium, 
nickel and sulphur. Further work has been done 
towards the establishment of primary temperature 
standards, and a new building for acoustic research 
completed and occupied. Electronic circuits for a 
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direct-reading spectrograph have been designed so as 
to eliminate the photographic plate and thus speed 
up spectrochemical analysis. 

~ Considerable progress has been made in estab- 
lishing facilities for research in, mechanical engineer- 
ing. An investigation on the influence of pre- 
deformation on the plastic properties of metals 
continued, and a fundamental investigation was 
commenced into the effect of interrupted loading and 
periodic overloading on the fatigue of metals. Con- 
siderable progress was made with the construction of 
apparatus for examining the use of South, African 
coal as gas-turbine fuel and for the study of heat 
transfer between solid boundaries and fluids, while’ 
equipment has been designed for the study of heat 
transfer under condensing conditions. Facilities are 
also being developed for testing and calibrating 
instruments to measure accurately the low air-speeds 
which often prevail in ventilated spaces, and a study 
of fan design in relation to noise has been started. 


The work of the Telecommunications Research - 


Laboratory has included the measurement of radio 
noise-levels at 100 ke./s. with the view of assessing the 
effect of atmospheric radio noise on navigational aids, 
the study of the occurrence of precipitation static 
and corona effects in aircraft in flight, a survey of the 
effect of soil and terrain on the propagation of low- 
frequency radio waves in South Africa, and the study 
by radar of lightning discharges, while for the 
Department of Defence radar equipment specially 
suited to South African conditions 1s being developed. 
The National Building Research Institute has 
occupied its new Building Research Laboratory ; 
although the move considerably interrupted labor- 
atory work, fundamental work was carried out on 
foundations ‘on expansive clay soils and on the be- 
haviour of the hydration products of cement minerals 
1n aggressive solutions ; & brochure of house plans for 
the-urban Bantu was prepared as well as a guide to 
the planning of Bantu primary schools and a paper 
of climatic date for use in the design of buildings in 
the Union. 

The work of the National Institute for Personnel 
Research has been handicapped by -a shortage of 
graduate staff and a labour turnover as high as 
27 per cent. Considerable work continues to be done 
on personnel selection, although the work generally 
is now directed to the efficient use of personnel, 
including aptitude tests for native labour, field 
studies of the mentality of mdigenous African 
peoples, and studies on the nature and measurement 
of personality and of the forensic and sociological 
implications of electroencephalography. ^ Defence 
research included a study of methods of assessing - 
flying proficiency and new general screening and 
classification test for the Union Defence Forces. 
Besides collecting data on road accidents in a large 
passenger transport corporation, the Institute 1s 
investigating the causes of motor-cycle accidents. 

The Leather Industries Research Institute, records 
progress in its studies on the structure and molecular 
weight of wattle tannin fractions, the structure of 
the chromium complex, the theories of vegetable and 
chrome” tannage, the physical properties of the 
globular proteins of hides and the shape character- 
istics of various South African groups of feet. Much 
of the work of the Fishing Industry Research Institute 
was again on a shart-term basis, but it meluded 
attempts to discover a satisfactory objective test for 
freshness and to determine nutritional values and 
trace elements in marine products. The Sugar Milling 
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Research Institute continued to study methods of 
juice clarification, aad much attention was-paid to 
the occurrence of starch in cane juice and in sugars. 
The Paint Industries -Research Institute's examine- 


‘tion of paint performance has indicated that the 


climate in Durban 1s exceptionally severe, and that 
the simpler kinds of finish do not give good results. 
The most notable achievement of the South African 


Wool Textile Research Institute has been the develop- ` 


ment of a theory of the origin of medium- and long- 
term irregularity ir worsted yarn which permits 
detection of a machine that ıs not drawing properly 
and also forecasts the minimum number of drawmg 
operations required io draw and spin a given wool 
top. The Bituminous Binder Research Unit has 
completed a preliminary -investigation of photo- 
oxidation in the weathering of binders on the road 
and is attempting to astablish the physical mechanism 
of binder failure uncer traffic. Medical research has 
included further work on the culture of amceba, the 
pathology of bilharziasis in experimental animals, 
the serological diagnosis of cercarim, the use of 
the ballistocardiogracn in assessing ihe functioning of 
the heart, studies ix the nutrition of Bantu infants 
and young children, the macromolecular syndrome 
and the experimental physiology and metabolism of 
the baboon, physico-chemical studies on animal 
viruses, and studies on bacteriophage inhibitors and 
the isolation of viruses, 


TECHNICAL CO-OPERATION 
SCHEME OF THE COLOMBO -PLAN 


N June 1956 the, Technical Co-operation Scheme of 
the Colombo Plan, the main’ purpose of which is 
to help member countries to raise the level of tech- 
nical skills among agricultural, mdustrial and other 
workers, in co-operation with the technical assistance 
programmes of the United States and of the United 
Nations and its Specialized Agencies, completed its 
fifth year, and the report for 1054—55*, issued by the 
Couneil for Technical- Co-operation in South and 
South-East Asia, records that all four main develop- 
ments noted last year gathered momentum. 


There was an increased flow of* technical aid. 


experts, trainees and equipment: 1,023 trammg 
places were providec in 1954-55, compared with 608 
m 1953-54, bringing the total to 2,676, of which 440 
were for training.in agriculture, 428 m administration, 
331 in engineering, 305 ın education, 293 in medicine 
and health, 219 in ‘industry and trade, 105 in 
transport and communications and 146 inm power 
and fuel. Australia took 916 tramees, Great 
Britain 853, India 340, Canada 311 and New 
Zealand 226. The dsmand for experts, 129 of whom 
were provided m 1954-55 (compared with 86 in 
1953-54), making a sotal of 392 agaist applications 
for 672, was heaviest in medicine and health (117), 
with transport and communications (54), engmeering 
(51), food, agriculture and forestry (47), education 
(42) and industry and trade (27) following. Great 
Britain provided 157 experts, of whom 65 went to 
Ceylon, 64 to India and 23 to Pakistan ; Australia 


115 (35 to Maleya, 28 to Ceylon, 28 to Pakistan), ” 


Canada 59 (26 to Ceylon, ll to Pakistan); New 


* Colombo Plan. Techni-al Co-operation Scheme. Report for 1954- 
55 by the Council for Technical Co-operation in South and South-Kast 
Asta. (London: H.M.S.C., 1955.) ls. 3d. net. 
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Zealand 44 (14 to Pakistan, 10 to Ceylon) and India 
14 (10 to Ceylon, 4 to Indonesia). Posts of professors 
at universities and technical institutes remain hard 
* to fill, and recruitment of some types of engineers 


and technicians is difficult. More inquiries are being - 


made about the availability of firms of consultants. 
As regards equipment, the trend is towards equip- 
ment for establishing or expanding training and 
research facilities in the region with the object of 
training instructors. Equipment has already been 
supplied, ordered or offered to the value of £1°5 
million against requests for more than £2 million, 
including £344,000 worth of laboratory equipment 
for research, £927,000 of training equipment and 
£97,000 of equipment for food and agriculture, most 
of this coming from Great Britain. 

The movement to create or expand and improve 
training centres m South and South-East Asia con- 
tinued. Among many examples given in the report 
are the assignment by Great Britain of four medical 
scientists to help the new medical colleges estab- 
lished by thé Government of India by lecturing and 
demonstrating for ten weeks in India new techniques 
in diagnosis and treatment; the library facilities 
given by Australia and New Zealand to the University 
of Malaya, Smgapore; the supply to Pakistan by 
Britain of equipment, an engineer and three demon- 
strator instruetors to assist the change-over from 
manual control to automatic, telecommunications ; 
and the training of twenty-two teachers to help 
organize and administer technical high schools being 
established by the Pakistan Government, 

Mutual aid in the region also made some further 
progress, and greater use continues to be made of 
technical assistance to promote economic develop- 
ment and raise the standard of living. Among new 
projects in this field the emphasi$ has now shifted 
from measures to avoid loss from pests, weeds and 
disease to measures to preserve food. Australia is 
giving equipment to the Dairy Research Institute, 
Bangalore, and is also arranging a tour for milk 
commissioners from Bombay and West Bengal and 
the head of the Dairy Technology Division of the 


Indian Dairy Research Institute to observe the large- ` 


scale handling and manufacture of milk and milk 
products. The Ceylon Government is taking steps to 
establish a rice research organization to help the 
drive towards self-sufficiency in rice, and Japan is 
sending two leading rice physiologists to study con- 
ditions m the main rice-growing areas and submit a 
detailed scheme for the proposed research organiza- 
tion. Britam has assigned an expert to the Indian 
Central Cotton Committee to review cotton research 
at the Institute of Plant Industry, Indore, and is 
supplying equipment to the newly established 
Pakistani Institute of Cotton Research and Tech- 
nology at Karachi. Under the Colombo Plan agri- 
culture is being promoted, along with industry, by 
irmgation and power projects, while output ıs being 
increased by the improvement of transport and. 
communications. Britain, for example, is training 
the assistant director of soils for the Central Road 
Research Institute, Delhi, and has sent the Deputy 
Chief Engineer of the B.B.C. to review installation 
work already carried out by Radio Pakistan and to 
advise on'the technical aspects of the future develop- 
ment plans; it has also assisted the Indian Central 
Glass and Ceramic Institute and the Central Leather 
Research Institute with technical facilities. Australia 
is providing research equipment for the brick and 
tile industry of Ceylon and is training a Pakistani 
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officer who is to be employed on wool research 
testing, as well as five sugar technologists for 
Palastan's new sugar factories. - 

While more trainees were sent abroad under the 
Scheme in 1954-55 than in any previous year, the 
training was also more closely fitted to the needs of 
the development projects. Under the Colombo Plan, 
including United States assistance, the countries of 
the area have now sent abroad 5,701 trainees and 
received 1,341 experts, mostly from outside the 
region; with the United Nations figures, the totals 
are 7,169 trainees and 3,741 experts. A large measure 
of co-operation has now been achieved, and the 
co-operating governments have a better idea of what 
forms of assistance the respective agencies can best 
provide. i 


MAN-POWER IN THE BRITISH 
COAL INDUSTRY . 


N a lecture to the Royal Institution of Public 
Administration on November 28, 1955, Mr. 
A. H. A. Wynn, scientific member of the National 
Coal Board, discussed the momentum of decline of 


' the coal industry, which continued in spite of any 


increase in demand. Behind a fall in production 
from 287 million tons in 1913 to 174 million tons in 
1945, the industry's ability to produce has also 
fallen. Mr. Wynn did not discuss many of the factors 
contributing to this momentum of decline, but 
pointed out that because of the gradual exhaustion 
of reserves in each individual mine, the productive 
capacity of the coal industry must decline by two or 
three per cent each year, if there is no large-scale 
reconstruction and-no new ‘collieries are opened. 
This decline affects adversely the standards of the 
industry’s technology, its staff structure, its world 
reputation and its ability to recruit staff. Mr. Wynn 
did not discuss these 1mponderable psychological and. 
educational problems, however, but rather the 
creation and growth of special admumistrative 
structures, some of which would be the responsibility 
of scientists and engineers. These organizations, he 
thought, are the most hopeful means of reversing 
the decline. He suggested that they fall under four 
headings: exploration, or the survey of natural 
resources; capital investment; the mprovement of 
methods of production, primarily by promoting 
technological progress; and research and develop- 
ment, directed to increasing the commercial value of 
the industry’s products. All are closely related; but 
only the first is peculiar to an extractive industry, 
and the adequacy of our knowledge of coal resources 
18 @ factor m the momentum of decline that has 
delayed the reconstruction of the industry. The 
Board has also had to establish from slender resources 
the Planning Branch of the Production Department 
responsible for the large-scale reconstruction of old 
mines and the development of new ones, and its task 
has been made more difficult by the scarcity of 
suitable staff and the urgent demands for more coal. 

Before 1947, the resources of the industry of 
Britain for promoting technological development 
were few; but the industry was profoundly dependent 
on heavy labour. A Mechanization Branch of the 
Production Department was established in 1947, 
supported by an Engmeering Branch, and recently 
the Board has established a Central Engmeering 
Establishment, near Burton-upon-Trent, for pursuing 
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the development of new machines and providing 
guidance to manufacturers; and a Mining Research 
Establishment was set up at Isleworth in 1952. The 
Safety in Mines Research Establishment of the 
Ministry of Fuel and Power is still the largest mining 
research establishment in Britain, and the National 
Coal Board has inherited very few men experienced 
in mining research. In the post-war man-power 
situation, the Board has found difficulty in recruiting 
the scientific and technical staff it needs, and this is 
the main limit on the Board’s expansion plans. Mr. 
Wynn emphasized that production depends on the 
outcome of a race between increased mechanization 
and falling man-power in the mines. Two other 
organizations, however, have also been established 
which can do much to improve productivity. The 
Scientific Department has established a Field Investi- 
gation Group, analogous to the operational research 
teams of the Service departments, and the Production 
Department has set up a Method Study Branch. 
These establishments are in close touch and will play 
& big part in reducing man-power requirements. 


SOCIAL PROBLEMS OF 
INDUSTRIAL DEMOCRACY 


HE Department of Social Science, University of 
Liverpool, has published, as Occasional Papers 
No. 2, “Industrial Democracy: a Revaluation”, by 
W. H. Scott (pp. 40. Liverpool: University Press, 
1955; 3s. 6d.) This essay 1s intended to meet the 
needs of industrialists, trade unionists and others 
. who wish to aequaint themselves rapidly with some 
of the broad conclusions resulting from systematic 
research and current thought on this topic. It is 
limited, however, primarily to problems arising at 
the factory- or plant-level and is essentially a stock- 
taking. Industrial democracy is regarded as implying 
the participation, to a greater or’ lesser extent, of 
those who work in industry in determining the 
conditions of their working lives. The review answers 
the question, “Is industrial democracy desirable ?" 
with an emphatic affirmative, and Mr. Scott also 
believes that industrial development has justified our 
fath in the efficacy of democracy to check the 
arbitrary use of power. . 

While an extension of the democratic principle at 
the formal policy-making level of a firm is important, 
its application in day-to-day executive leadership is 
equally vital, and: these two processes are inter- 
dependent. Mr. Scott makes some constructive 
comments here, and on the position of the trade 
unions, which are of especial interest at the moment. 
He notes the need to develop “consultative leader- 
ship” as part of the administrative routines of a 
firm at every level, as an essential concomitant to 
more effective formal procedures at the policy- 
making level, pointing out that higher management 
must take and maintain the initiative in both these 
respects. He also directs attention to the pre- 
supposed attitudes of leadership and administrative 
ability and to the implications in respect of selection 
and training for such posts. Similar considerations 
apply to the trade unions, and if the excossively 
bureaucratic tendencies of some unions are to be 


checked, and a balance achieved between the need ~ 


for a measure of centralized administration and the 
desirability {of [developing local initiative and ' 
responsibility, then similar criteria must be applied 
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to the selection and iraining of full-time trade-union 
officials. 

Just as the effective working of any new pro- 
cedures within the firm calls for a capacity for con- 
sultative leadership- on the part of managers, so the 
delegation ‘of greatar responsibility to lay-repre- 
sentatives by the unions, which is so essential to 
industrial democracy, requires appropriate attitudes 
on the part of officials if it is to be used creatively. 
Moreover, industry Coes not exist in vacuo, and Mr. 
Scott points out that to achieve stable and enduring 
changes in industry, we must also concern ourselves 
with developments ir other institutions of our society 
and particularly those which are basic and most 
formative of personelity. - 


E 


FIBRE MICROSCOPY 


WELL-ATTENDED symposium and exhibition 

organized by ths Industrial Section of the Royal. 
Microscopical Sociezy was, held at the British 
Pharmaceutical Society m London on November 16, 
three sessions of pavers being given in the lecture 
theatre, while an exnibition was staged in the hall. 
Opening the first session of papers, Dr. R, C. Faust 
discussed the use of the interference microscope m 
the examination of ibres. The degree of molecular 
orientation and closeness of molecular packing at 
different regions of an anisotropic fibre have been 
studied by means of multiple-beam mterference with 
the conventional microscope and by means of two- 
beam interference with the Baker interference-micro- 
scope. Mr. D. S. Gowers then described the study, 
by interferometric methods, of the adhesion between 
fibres. When an ar-ificial point of contact between 


'& fibre and a quarts plate is examined by incident 


illumination, Fizeau fringes give & contour map of 
the fibre surface. The area of contact can be determ- 
ined by the intensity distribution across the central 
dark spot. The effect of humidity, temperature end 
contaminants in- the fibre was discussed. 

The first two papers in the second session were 
devoted to the methods of producing replicas for use 
in the electron microscope. With textile fibres ib is 
the surface that is of main interest, and this may 
be studied by means »f replicas of the fibres, examined 
under the reflexion electron microscope. The curva- 
ture of the fibre presents an added difficulty in 
obtaining a successful replica, and Dr. J. Dlugosz 
described the various methods of replication investi- . 
gated to\obtain a successful routine method. 

A method of producing solid metal replicas of 
fibres, for use in the reflexion electron microscope, 
was then described by D. E. Bradley, who discussed 
the advantages of this method over that of direct 
examination, and Dr. K. Little considered the use of , 
the electron zmieroseope in conjunction with other 
techniques, such as X-ray diffraction, histology and 
chemical investigations, in the study of fibres m 
human connective tissues. Each method of micro- 
scopy has its advantages and its imitations. H. W. 
Emerton’s paper, resd by D. H. Page, described how, 
by using three methods—namely, light microscopy, 
reflexion electron microscopy and transmission elec- 
tron microscopy—ix the study of natural fibres, a 
more complete picture can be obtained. By means 
of a plastic metal replica, the same fibre can be 
examined by all thrse methods. 

The third session was opened by Dr. A. E. J. 
Vickers with a short historical survey of the pro- 
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duction of quartz fibres, ‘accompanied by & demon- identify the fibre. Photo- and electron-mierographs 
Stration. Their physical-properties, and their recent of the fibres in human connective tissues were shown 
use in optics for the rapid transmission of images, by Dr. K. Little, and J. A. Mason displayed samples 
were discussed. H. M. Appleyard described how the of ‘Perspex’ and polythene that had been used for 
causes of faults in textiles, many of which are not  insulations and were exhibiting erosion and break- 
obvious until the fabric has been dyed and finished, down in the form of dendritic channels formed by 


a 


can be aseertained by microscopical examination. 
Faults may be due to adulterant fibre in the blend 
or ,to solid matter attached to the fibres, such as 
pieces of skin. Identification tests include normal 
histological techniques or microchemical tests .fol- 
lowed by examination” under the conventional or 
phase-contrast microscope. The systematic study 
of the removal, from a variety of textile fibres, of 
compounds of the same type as those found in fatty 
dirt from worn garments was described by R..E. 
Wagg. He discussed the action of several different 
classes of detergent, builders and other additives. 

- The measurement of the diameter of glass fibres, 


local stress and heating -by electrical discharges. 
T. S. Millen and R. S. Page demonstrated the use of 
the electron microscope for the examination of the 
surface of fibres by the reflexion method. 

Slides and photomicrographs were used by A.: 
Pimblett for demonstrating the method of measuring 
the diameter of glass fibres, and Dr. F. Stern showed 
photomicrographs and X-ray diffraction patterns of 
coir fibre, demonstrating-the special fibrillar orienta- 
tion of the cellulose microfibrils. Quartz fibres and 
photographs illustrating the methods for’ producing 
the fibres were exhibited by Dr.-A. E J. Vickers, 
and R. E. Wagg and Miss Gayner Stephens showed 


either mechanically drawn or steain-blown fibres, can by means of photomicrographs the effect of various- 
be carried out by means of a projection microscope, -detergents on fatty dirt contaminating textile fibres. 
and A. Pimblett described this method,.together with C. R. Watts contributed photomicrographs illustrat- 


the techniques required-to prepare mounts of cross- 
sections of fibres. By this method of viewing, varia- 
tions in diameter and cross-sectional shape, and the 
bonding together of steam-blown ‘fibres to form 
insulation products, are revealed. The appearance 
and handle of acetate fabrics are profoundly affected 
by the cross-sectional: shape and surface of the 
filament. These characteristics require to remain 


‘constant in a given spinning run, and L. Krause 


described how, as a method of control, yarns are 
examined microscopically for lustre and’ cross- 
sectional shape. : ! 

At the exhibition held in conjunction with the 
symposium, D. E. Bradley showed electron-miéro- 
graphs of various fibres examined under the reflexion 
microscope by means of replicas. Faults causing 
electrical failure in thin oriented polystyrene-film 
capacitors havé' been identified’ microscopically as 
particles of dandruff introduced by the machine 
operators, and H. F. Church exhibited several of 
these faults, together with photomicrographs illus- 
trating their structure. Dr. M. Dempsey and Miss 
B. M. Haines demonstrated a melting-point appar- 
atus, adapted for measuring microscopically the 
shrinkage temperature of isolated leather fibres, and 
H. W. Emerton, J. Watts and D. H. Page showed 
photo- and -electron-micrographs of various paper- 
making fibres. ` 

The penetration and distribution of stain in a 
damaged rayon fibre can determine the^type of 
damage, and Dr. D. G. Drummond and J. E. Ford 
exhibited photomicrographs illustrating the different 
types of'fibre damage. Electron-micrographs of the 
surface of textile fibres made by the replica technique 
in the transmission electron microscope were also 
shown. Photographs of apparatus and of Fizeau 
fringes around points of contact between fibres and 
a quartz plate were shown by D. B. Gowers, while 
C. F- Griffiths exhibited. specimens and photomicro- 
graphs of glass fibres containing crystalline inclu- 
sions; the inclusions may originate from the raw 
materials, or the refractories of the furnace or 
devitrification of the glass itself, and they can be 
identified by means of the polarizing microscope or 
by the X-ray diffraction method. ` : 

Photomicrographs illustrating the differences be- 
tween textile fibres of vegetable origin were con-- 
tributed by C. J. Jarman; from the size of the cell 
and the number of cells to a fibre it is possible to 


ing various yarns and fabrics, including modern 
developments in ‘bonded and coated fibres; some 
common faults and their causes were also shown. 
Electron micrographs and stereomicrographs show- 
ing the surface characteristics and microfibrillar 
texture of keratin fibres were exhibited by Mr. H. J. 
Woods and Dr. J. Sikorski. Miss E. Frei and Prof. 
R. D. Preston exhibited longitudinal and transverse 
sections of coniferous woods 300 A. thick for study 
in the electron microscope ; the electron-micrographs 
showed the fine spiral structure of the various layers 
of the wall. f 


RHEOLOGY OF PROTEINS 


SYMPOSIUM on the “Rheology of Proteins" 

was held in' Lóndon on January 20 by the 
British Society of Rheology. Four papers were 
presented, each of which aroused considerable dis- 
cussion. The chairman, Mr. A. G. Ward (British 
Gelatine and Glue Research Association), in his 
opening remarks, outlined the wide scope covered by 
the title of the symposium. Proteins, the mechanical 
properties of which play & vital part in their function- 
ing in living organisms, include serum proteins, 
epidermal and connective tissue proteins, muscle 
proteins, many cellular proteins, mucoproteins, and 
mucopolysaccharides, etc. The rheological properties 
of certain of these also contribute to their subsequent 
use in meat, egg and other protein foods, in protein 
fibres, in gelatin and animal glue, and in other 
products. In the background, for all these sub- 
stances, rest the two common problems of the 
covalently bonded structure of the protein molecules 
and thé secondary forces—ionie, hydrogen bonding, 
and van der Waals interactions—which link’ the 
molecules-together to form macroscopic aggregates. 
Only by isolating the simplest systems will it be 
‘possible to solve the many complex problems. 

Dr. E. J. Ambrose (Chester Beatty Research 
Institute), in his paper on the formation of structure 
in protein solutions, was concerned with the con- 
ditions in which a two-phase system can. be formed, 
the protein or related component being organized or 
ordered in the, concentrated phase. The properties 
of a macromolecule determining its tendency to form 
such structures are particle size and flexibility, the 
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latter influencing the disturbance by Brownian move- 
ment, shape, the interaction forces, and the degree of 
reversibility of the changes. If the interaction forces 
are strong, there is a greater tendency to a disordered 
separation of the second phase, whereas weak forces 
suffice to make the necessary links’ only when a 
degree of order is attamed. These considerations were 
illustrated by the structures obtainable with poly-y- 
benzyl-n-glutamate in chloroform solution, and with 
msulin, Birefringent structures show orientation to 
be occurring when phase separation occurs. 

Primary interest is on the behaviour of the cell 
nucleus and its component nucleo-proteins. Whereas 
nucleic acid alone fails to give. phase separation, 
nucleoprotein forms fibrous structures, showing 
birefringence and dichroism. The existence of dif- 
ferent structures at different concentrations for 
nucleo-proteins is shown’ by a discontinuity in the 
relation between concentration and diffusion con- 
stants. No discontinuity is observed for the nucleic 
acid alone. The techniques and theories have been 
applied to the structure of chromosomes and also to 
the formation of the tail of the sperm during meiotic 
division. 

In the second paper, Dr. A. Wassermann (Univer- 
sity College, London) described his work on a viscosi- 
metric investigation into the influence of pH and 
ionic strength on molecular shape of a structural 
muscle protein. Two views have been put forward 
concerning the actomyosin molecule, the first. regard- 
ing it as a stiff rod or elongated ellipsoid of revolution 
and the second treating it as a flexible random coil. 
Use of the mixed-bed ion- exchange resin column 

“enables actomyosin solution of very low salt content 
to bo prepared. Alkali additions give solutions, the 
‘intrinsic viscosities’ of which extrapolated to zero 
rate of shear, and to zero concentration, are a 
maximum in the region of pH 8-9. At higher pH, 
lower values are obtained. No peak is observed on 
‘the acid side. The absence of change below pH 4 is 
assumed to arise from anion binding neutralizing the 
charges developed. The peak is considered to arise 
from the stretching out of the molecule by the 
repulsion of negative charges present at the pH's 
concerned. Beyond a certain pH the concentration 
of counter ions becomes sufficient to reduce the forces 
between the charges, so that a reduction in ‘intrinsic 
viscosity’ occurs ; similarly, the addition of neutral 
salt in sufficiént amount reduces the changes in 
intrinsic viscosity to zero. All these observations are 
fully compatible with the random coil hypothesis but 
are inconsistent with the stiff rod theory. 

In the third paper at the symposium, on some 
rubber-like and relaxation properties of gelatin. Mr. 
D. W. Jopling (Kodak, Ltd.) demonstrated that 
gelatin films maintained at a water "content of 
26-30 per cent -by ‘immersion in 85/15 alcohol/water 
or by exposure to high humidity show rubber-like 
extensibilities of up to several hundred per cent. 
This is best shown when the ordered arrangement, 
brought about by drying, has been destroyed by 
immersion in boiling methanol. 

By cross-linking gelatin molecules with formalde- 
hyde, measurements on the resultant film can be 
carfied out at temperatures at which normal gelling 
forces are absent, for example, 60? C. Stress relaxation 
then follows the Maxwell relation log (stress) = 
Á — B (time), whereas at room temperature stress 1s 
proportional to log (time). It is assumed that at 25? C. 
the mechanism is primarily the release of secondary 
bonds, with a wide spectrum of relaxation times, 
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whereas at 60° C. ede primary bonds &re rol 
At 40° C. both processes can be observed to occur in 
succession. The form of the extension—tensile stress 
relation for gelatin cross-linked with formaldehyde 
at 60° C. follows tha theoretical curve for an ideal 
rubber-like system up to extension ratios of 4:1. 
The values for the chain molecular weight between 
cross-links deduced from the theory appear high ; 
the reasons for this are not clear. 

-The final paper, by Dr. J. Brooks and Mr. H. P. 
Hale (Low Temperasure Research Station), on the 
mechanieal properties of the ovomucin gel of the 
egg,.was given by Dr. Brooks. The thick white 
fraction of the hen's egg consists of a gel in which a 
transparent phase is separated by a series of parallel 
bands of microscopic fibres. After the egg is laid, the 
volume of thick white decreases at a rate depending 
The mechanical properties of 
the gel have been investigated by & method originally 
devised by Freundlich, in which the displacement of 
8 minute nickel particle inserted in the gel is measured: 
mieroscopieally. The force is applied by means of à 
magnetic field. -For stresses of short duration, the” 
displacements are elastic in character in both the 
transparent phase aad the bands. The bands are 
anisotropic. The relutive values of the rigidities are 
converted into absolute units by means of a series of 
measurements on gelatin gels. Measurements have 
been made on fresh eggs and on eggs stored at 25° 
and 0? C., and itzhas been found that there is a close 
relation between the rigidity of the thick white 
fraction and its volume, irrespective of the reason 
for the volume difference. . Q. Ward . 


SOME RECENT DEVELOPMENTS 
IN MAGNETISM 


HE Electronics Group of the Institute of Physics 

held an informal symposium in London during 
September 23-24 on “Some Recent Developments in 
Magnetism”, at whieh seven papers were read and 
discussed. The first speaker, Dr. E. W. Gorter 
(Philips Laboratories Eindhoven), outlined the theory 
of the magnetic- prcperties of the ferrite group of 
materials. They hav» the spinel type of structure, in 
which the metal ions occupy two different types of 
site, and the interaczions between the ions are such ' 
that the total magnetic moment is roughly equal to 
the difference besween those for the ions in the two 
types of site. Dr. Gorter showed why this relation 
might not\ be exact, and how various anomalous 
shapes of saturétion/temperature curve can occur ; 
he demonstrated a striking- example, namely, & 
material the spontareous magnetization of which is 
reversed as the temperature rises. The properties of 
ferrites can be used 70 infer the relative strengths of 


the interactions between ions in various configura- . 


tions, and the evid2nce so obtained supports the 
theory of super-exckange. 

Ferrites are insulators, some of them having 
resistivities of the order of 105 ohms, and can there- 
fore be studied in fields alternating even at micro- 
wave frequencies, whereas any similar experiments _ 
with metals are largely prevented by the effects of 
eddy currents. J. Watkins (G.E.C. Research Labor- 
atories, Wembley) “described the Faraday rotation 
and the transverse phase-shift, two effects observed 
in such experiments. The latter effect is a variation 
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in phase and attenuation for the two directions of 
propagation, observed when a magnetic material in 
a waveguide is subjected to a transverse magnetic 
field. The Faraday effect, observed when there is a 
static magnetic field along the direction of propaga- 
tion, is non-reciprocal—that is, waves travellmg 


either with or against the direction of the static field 


have their planes of polarization rotated in the 
same direction in space. 

B. G. Parkin (Post Office Research Station, Dollis 
Hull) discussed the properties required in the mag- 
netic cores used for the ‘memory’ circuits of computers 
and simular apparatus. -These cores should have 
nearly, rectangular hysteresis loops and must be 
capable of reversing their magnetization in a few 
microseconds in a field of about 1 oersted. The time 
required for reversal is governed not only by the 
-decay of eddy currents but also by the damping of 
changes of alignment of electron spins. The operating 
conditions can be met both with ferrites and with 
metal tapes a few microns thick. A rectangular loop 
in metals may be produced by grain orientation as 
the result of’ severe cold-rolling, or by annealing in a 
magnetic field. In the discussion, Dr. Gorter explained 
the rectangular loops of ferrites as the result of one 
source of anisotropy outweighing all others. 

Dr. R. Street described the experimental methods 
developed at the University of Sheffield for the 
measurement of spontaneous magnetization. In the 
interesting range near the Curie point, the magnet- 
ization is markedly dependent on field, and the 
problem is to find methods which allow extrapolation 
to zero field. There are two main techniques avail- 
able: the measurement of mechanical force in a 
non-uniform field, and the measurement of tem- 
perature rise on the removal of an applied field. The 
use of photo-electric amplifiers with galvanometers 
has so increased the sensitivity attainable by the 
second method that results obtained by the two 
methods can now be compared. The approximations 
‘made in deducing Curie temperatures are such that 
the methods lead to values differing by, for example, 
4 deg. C., but the existence of anomalous shapes of 
saturation/temperature curves has been established 
beyond question. . 

Particles of iron, if small enough, are known to be 
magnetized as single domains and therefore to have 
very high values of coercivity. This Ccoercivity 
depends on the shape of the particles, being high if 
they are acicular, and is also high if the ani&otropy 
of the material is large, as in manganese bismuthide 
or in cobalt, Dr. E. P. Wohlfarth (Imperial College 
of Science and Technology, London) indicated the 
types of formula that have been calculated for the 
effect of interactions between- particles in an aggre- 
gate, and for several possible distributions of particle 
shapes. This work has applications not only to the 
manufacture of permanent magnets and magnetic 
recording tapes, but also “to the study of rock mag- 
netism. He is now extending the theory to the 
properties of particles which are large enough to 
contain & single domain-wall. 

Dr. N. C. Tombs (G.E.C. Research Laboratories, 
Wembley) described experiments to produce iron 
powders showing the properties of a permanent mag- 
net. For practical purposes, a coercivity of about 200 
oersteds is needed, which cannot be obtained with 
spherical particles. Particles of hydrated alpha-ferric 
` oxide,are known to have acicular shapes, and with the 

help of a series of electron micrographs Dr. Tombs was 
able to demonstrate this property on a number of thege 
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powders prepared under laboratory conditions. X-ray 
analysis confirmed that the particles seen in the 
electron micrographs were m fact single crystals. If 
such powders could be reduced in a stream of dry 
hydrogen under carefully controlled conditions, with-' 
out their shape and size being altered, then the 
resulting iron powder should exhibit useful magnetic 
properties. A further’ series of electron micrographs 
showed that during’ the reduction much of the 
acicularity of the particles was lost. Sufficient 
remained, however, to give & useful coercivity even 
after compacting. Although the (BH)max. product 
was much lower than the corresponding figure for 
barium ferrite, the ratio-of B to H is so different 
in the two materials that each may be useful in 
particular applications. 

Dr. G. E. Bacon (Atomic Energy Research Estab- 
lishment) reviewed the rapidly expanding field of 
neutron-diffractior’ studies of magnetism. Elastic 
scattering of neutrons from either ferromagnetic or 
antiferromagnetic substances gives regular diffracted 
beams which are superposed on the ordinary scatter- 
ing, and from which the order of the atomic magnétic 
moments can be inferred (though not without 
ambiguity unless the specimen is a single ‘crystal). 
The evidence so obtained supports Néel’s theory of 
ferrimagnetism in ferrites, and neutron diffraction 18 
the main source of evidence for antiferromagnetism. 
Ordered forms of alloys such as Ni,Fe have been 
detected. Inelastic scattering also occurs; in mag- 
netic materials it disturbs the atomic magnetic 
moments and causes further, inelastic scattering by 
which the disturbance can be detected. The most 
serious experimental difficulty is the weakness of the 
available ‘monochromatic’ beams of neutrons, the 
intensity of the beams used for X-ray diffraction 
being about 105 times as great. There is great scope 


. for further experimental work, but much of it must 


necessarily wait until powerful sources of neutrons 
are more widely available in research establishments. 
Each of these seven papers was followed by 
questions and discussion, and Dr. Gorter’s con- 
tributions should be mentioned as being particularly 
helpful. ` 

. A. ©. LvyscR 

- J. WATKINS 


.DAILY MAPS OF THE SUN 


N the study of solar-— terrestrial relationships, 
obtaming solar.‘data of ‘a homogeneous nature 
over & period of*yearts or of decades is one of the 
principal difficulties. Whore daily observations of the 
Sun are required, co-operation between a number of 
observatories is essential if there sre to be only & 
small number of unrepresented days. The difficulty 
then arises of obtainmg uniform quality of original 
material from the different contributing observatories. 
Although suitable means of doing this have been 
available for many years in the case of solar photo- 
graphs in integrated light, smmilar co-operation with 
instruments showing ihe features only visible in 
monochromatic light has in the past been hindered 
by difficulties in reaching agreement on the precise 
instrumental reqtirements, in -maintaining the” 
observing routine and standard of quality; and in 
providing suitable means for reduction and pub- 
lication of material. A fresh attempt at co-operation 
between a number of observatories has. now been 
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Started by the Fraunhofer Institut, of Freiburg-im- 
Breisgau, Germany, for the purpose of producing 

- daily maps of the Sun showing photospherie and 
ehromospherie details and coronal intensities for 
À 5303. 

Among the observatories contributing chromo- 
spheric data are those of Freiburg, Kodaikanal, 
Wendelstem, ‘Tokyo and Sydney. The coronal data 
are provided from the observatories of Climax, 
Sacramento Peak, Pic du Midi, Kanzelhóhe and 
Wendelstein. Istanbul, Potsdam, Arcetri and^ the 
German and Swedish stations on Capri also con- 
tribute material. The reduction of data and pro- 
duction of the daily maps are carried out at Freiburg 
and the printing is by a half-tone process to a scale 
of 15 cm. to the solar diameter. Conventions are 
used to show.the areas occupied by calcium plages of 
low, intermediate and high mtensity, and the shapes 
of dark filaments and limb prominences are shown, 
all against a background of lines giving heliographic 
co-ordinates. ^ Limb coronal intensities and the 
positions and Zurich types of the sunspot groups are 
shown schematically. The aim is to produce these 
maps at intervals of two weeks -with a delay of two 
weeks from the date of the latest map. Only a small 
number of gaps are expected to occur throughout 
the year. 

These maps - will provide. a series for reference 
which with regard to the chromosphere should be 
more valuable than all other sunilar information 
published elsewhere. It remains to be seen how well 
the standards of mdicatmg the various phenomena 
fluctuate from day to day and deviate from the initial 
standards over long periods of time. The possibility of 
such variations must be kept in mind when mvesti- 
gating solar — terrestrial relations, and it would be 
interesting to know if any special safeguards have been 
adopted in the present instance, where quantitative 
assessment apparently takes no part, m the stages 
prior to publication. It certainly seems possible to 
draw quantitative information from these maps in a 
satisfactory manner; but it is the responsibility of the 
person who uses the mformation to make sure that 
it is inherently suitable for his purpose. Only the 
considerable task of collectmg the raw material and 
making it available has been taken for him: 

P. A. Wayman 
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B.B.C. ENGINEERING 
MONOGRAPHS 


HE B.B.C. Quarterly, which has been issued since 
April 1946, ceased publication in the autumn of 
1954, and in order to provide a vehicle for the publica- 
tion of technical papers of the type hitherto included 
in this journal, the British Broadcasting Corporation 
has recently issued the first four of a series of *B:B.C. 
Engineering Monographs", about six of which will 
be produced every year (annual subscription £1) ; 
each monograph will deal with a technical subject 
within the field of television and sound- broadcasting 
and will describe work that has been done by the 
"Engineermg Division of the-Corporation, including, 
where appropriate, a survey of earher work on the 
same subject. The series will also contain, from time 
to time, selected reprints of articles by B.B.C. authors 
that, have been pubhshed in technical journals. 
The first monograph, “The Suppressed Framo 
System of Telerecording", by C. B. B. Wood, A. V. 
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Lord, E. R. Rout and R. F. Vigurs, summarizes the 
fundamental and practical aspects of a telerecording 


- system using standard 35 mm. film. The recording 


cycle consists of exposure during one whole television 
frame while the film is stationary in the gate, followed 
by pulldown of the film during the noxt, or sup- 
pressed, television fame. Thts the picture photo- 
graphed on the film corresponds to a 2024 line 
structure; but wish the use of spot-wobble to 
broaden the line’, the recording 1s found to give an 
acceptable picture when the film is re-scanned by the 
standard 405 lines m the teleciné machine. Three 
photographs accompany the description of the 
equipment; and the results of tests have shown that 
the construction of an apparatus of this type usmg 
standard film-transport mechanism has been fully 
justified. 

No. 2 1n the series is a paper on 'Absolute Measure- 
ments in Magnetic Recording" by E. D. Daniel and 
P. E. Axon, and describes work carried out in the 
B.B.C. Research Department to establish methods 
of measuring the absolute sensitivity of the com- 
ponent parts of the recording-reproducing system. 
Another contribution from the Research Department 
is the third monograph, that on “The Visibility of, 
Noise in Television", by R. D. A. Maurice, M. Gilbert, 
G. F. Newell and J. G. Spencer. This describes a 
comprehensive investigation of the effect of random 
noise on a television picture, its dependence on the 
non-linearity in the relevant portions of the trans- 
mission channels and the visibihty of the noise as a 
function of frequency. The third part of this mono- 
graph comprises foar photographs illustrating the 
effect of noise on a selevision picture for four values 
of the signal-to-nois» ratio. 

The fourth monograph is entitled “The Design of 
& Ribbon Type Pressure-Gradient Microphone for 
Broadcast Transmission", by D. E. L. Shorter and 
H. D. Harwood. This describes work leading to the 
development of an -mproved studio microphone for 
both sound and viszon broadcasting, with a greatly 
reduced weight and volume and an extension in the ` 
range of uniform frequency-response. 

Summaries of. recent patent applications by the 
B.B.C. are also incladed in two of the monographs, 
each of which is issued 1n a distinctive two-tone blue 
cover. It is likely that the series will be of interest 
and value to enginears engaged in broadcasting and 
telecommunieations generally both in Great Britain 


_ and overseas. 


THE METEOROLOGICAL OFFICE 
^. ANNUAL REPORT FOR 1954-55 


HE annual repart for 1954-55 of the Director of 

the Meteorological Office* records another year 
of steady, progress and of honest endeavour by the 
Office to meet the ever-increasing demands for its 
services. There appears to be little need for special 
comment regarding two of its main functions: the 
provision of meteorological -services for civil and 
military aviation, for shipping, for the general public 
by television, radio, telephone and through the Press, 
for special custamers such as the railways, electricity 
and gas undertak-ngs, farmers, river and road 
^* Annual Report of tke Director of the Meteorological Office, 
presented by the Meteorobgical Committee to the Secretary of State 


for Aur, for the Year Apri 1, 1954, to March 31, 1955  (M.O. 594.) 
Pp. 68. (London: H.M.£EO., 1955.) 23. 6d. net. 
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engineers; and the collection, distribution and 
publication of ‘meteorological data. These routine 
duties, which do not often reach the headlines (except 
when a forecast goes badly wrong on & Bank Hohday 1), 
but which assume an ever-increasing importance in 
modern society, bear heavily on the Meteorological 
Office, which is under-staffed, poorly housed and 
under-financed. The total annual budget of the 
Office is less than £3 million—httle more than the 
cost of a modern bomber. This 1s not a large sum on 
which to carry out its multifarious activities at home, 
to meet its overseas and international commitments, 
to develop new instruments and improved techniques 
and to undertake an oxtensive programme of research 
in meteorology and geophysics. 

It is, of course, largely by the quality and scope of 
its research that the vitality and scientific reputation 
of such an organization must be judged. Consider- 
able progress’ has been made during the past few 
years, and the present report shows that this has 
been maintained. There have been encouraging 
developments in the study of numerical forecasting 
with the aid of .electronie computers, and it has 
recently. been announced that the Office is to have a 
machine of its own. The Meteorological Research 
Flight has continued its investigations on the dis- 
tribution of water vapour and ozone and the occur- 
rence of clear-air turbulence at high altitudes, and 
into the structure and constitution of clouds. —Pro- 
gress was made in the measurement of solar radiation 
and ‘in the development of the new radar-sonde. 
Some attention has also been given to the possibility 
of increasing rainfall by cloud-seeding, and pre- 
lmunary field-trials have been started on Salisbury 
Plain. 

The pace of all this work has necessarily been 
limited by the availability of personnel, and the 
Director stresses that the continued shortage of 
scientific staff and the high turnover-rate (about 
20 per cent per year) of assistants are matters of some 
concern. The total number of scientific officers on 
the staff of the Office is only 155, not all of whom 
are actively or mainly engaged on research. More 
serious still, only four new ‘officers were recruited 
during the year—barely enough to compensate for 
losses through retirement and resignation. How to 
attract sufficient numbers of high-quality physicists 
and mathematicians into & field which, after all, has 
great opportunities for research, is perhaps the main 
problem facing the Meteorological ' Office at the 
present time. One welcomes, therefore, the continued 
and extended co-operation between the Office and the 
universities, both of which have a responsibility for 
ensurmg that Britain is not left behind in the great 
expansion now taking place in MH; wem physics. 

. J. Mason 


P 


PHYTOPLANKTON OF LAKE 
TANGANYIKA 


OR one who is not conversant with all the recent 

work in the biological study of lakes, there is 
much of interest in the volume by L. van Meel, 
entitled “Le Phytoplancton”, one of a series of 
reports of the Belgian Expedition (1946-47) for the 
“Exploration Hydrobiologique du Lac Tanganika” 
(Institut Royal des Sciences Naturelles de Belgique. 
Bruxelles, 1954. 4, Fase. 1. A, Texte (pp. 681); 
B, Atlas (pls. 76)). Likewise it will be particularly 
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interesting to all those whose experience is limited 
to small temperate lakes. On the other hand, the 
title does not prepare the reader for the table of 
contents, which shows that geobotany, geochemistry 
and geophysics of all the central and eastern African 
lakes (and of nineteen in particular) fill pp. 7—250. 
The next two hundred and twenty-five pages are 
devoted to a list of the algae of these-lakes, and tho 
third section dealing with the ecology of the plankton 
occupies one hundred and seventeen pages, the 
phytoplankton of Lake Tanganyika being covered 
in thirty-four. This indicates that a more suitable 
title should have been chosen for a volume which is 
mainly a compuation of the available information of 
certain aspects of these African lakes, with the 
additional information collected by the Expedition 
about the phytoplankton of Lake Tanganyika. As a 
compilation, it will be a most useful book of reference 
to many, and the mformation gathered together here 
about any one lake will provide the basis for a fuller 
and more searching investigation of it. The con- 
tribution by British workers to our’ knowledge of 
these lakes is clearly brought out. 

The size of Lake Tanganyika is one of its most 
striking characters. It is the second largest of the 
African lakes, with a volume approximately half 
that of the North Sea. It is also very deep (1,470 
metres in the deepest trough), being exceeded only 
by Lake Baikal. These facts, together with its 
situation near the equator and the protection given 
by high land from the full force of the south winds, 
are some of the factors combming to preserve the 
stratification of the water and to reduce mixing to a 
minimum. It is stated to have greater thermal 
stability than any other lake, the variation in tem- 
perature at two hundred metres bemg less than 
5/100 deg. throughout the year. The water is clear 
and well.oxygenated down to a depth of 40-100 m., 
depending on the place and season, but from 100~ 
225 m. to the bottom (the equivalent of three-quarters 
of the volume of the lake) there is no oxygen but an 
abundance of sulphuretted hydrogen. This is the 
result of the stratification (scarcely ever disturbed at 
these depths) and the reason for the statement that 
& total 'turn-over' would have disastrous con- 
sequences. It is supposed that even a partial 'turn- 
over’ may not take place annually. 

Tanganyika is a diatom lake, and in his investiga- 
tions van Meel found no new species in the phyto- 
plankton. The new information concerns rather the 
geographical distribution of the alge, chiefly at the 
surface. The plankton of the bays is much richer 
than the pelagic plankton, which 1s poor in species 
(Oocystis, Nitzschia, Anabaena, Anabaenopsis being 
the common genera) rather than in individuals. During 
the Expedition’s stay, the volume of plankton, how- 
ever, was poor throughout most of the year, but an 
increase occurred in October 1946, at the end of the 
dry season. The permanent stratification of the 
deepest layers of water would appear to be an obvious 
reason for the poverty of the plaukton, as the author 
suggests ; but van Meel considers the inhibiting effect 
of light on chlorophyll to be an added reason. This 
would seem to control its position m depth in the 
Lake rather than its quantity. A certain amount of 
sampling at different depths leads to no obvious con- 
clusions. With a small amount of plankton in such 
& large body of water, it is possible that its dis- 
tribution is uneven due to currents and micro- 
stratifications. One set of readings appears to show a 
correlation with the diurnal movement of the zoo- 
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plankton ; but as a resulf of the gengral consideration 
of the food-supply of the latter, van Meel puts forward 
a hypothesis that it may be provided by a bacterial 
flora rather than by the phytoplankton. 

It 1s concluded that Lake Tanganyika should be 
classed as pseudo-eutrophie since it shows characters 
of both oligotrophic and eutrophic lakes. On the 
other hand, this unusual combination of characters 
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might suggest the need for a revision of the classi- 
fication of lakes. - 

This is & very lavish production, information being 
well displayed with the aid of a hberal supply of 
maps, tables and disgrams. A separate volume of 
seventy-six plates ilustrates many species of the 
phytoplankton of these African lakes. 

KATALEEN M. Drew 


THE PRODUCT OF THE HUMAN: BLOOD GROLP A AND B GENES 
; . IN INDIVIDUALS BELONGING TO GROUP AB 


By Pror. W. T. J. MORGAN, F.R.S., and Da. WINIFAED M. WATKINS 


Lister Institute of Preventive Medicine, London, S.V/. i 


\ 

NTEREST in the chemical nature and serological 

» relationships of the substances which are respons- 
ible for the differentiation of human red blood cells 
into well-defined groups arises from two sources: 
these materials are of importance in the field of 
immunochemistry because each possesses a distinct 
serological specificity, and in the field of biochemical 
genetics because each characteristic specificity is 
believed to be the result of the action of a single gene. 

The only human blood-group substances for which 
the chemical nature ıs known with any degree of 
certainty are those which characterize the ABO and 
Lewis systems, since these specific materials occur in 
the tissue fluids and secretions in a water-soluble 
form. The A and B substances have been isolated in 
an essentially homogeneous condition and a thorough 
study has been made of the chemical, physical and 
serological properties of these materialst. Com- 
paratively little work has been carried out, however, 
on the material showing both A and B properties 
which is secreted by individuals belonging to group 
AB. The question arises whether the secretions in 
these heterozygous individuals contain molecules 
which carry both A and B specific groupings, or 
whether they contain a mixture of molecules some 
of which carry A, and others B, specificity. Wiener 
and Karowe*, in their development of a diagrammatic 
representation ‘of human blood- -group reactions, 
assumed that in group AB individuals the molecules 
possess dual specificity ; but chemical or serological 
evidence for the association of both specificities with 
one molecular species, or for the presence of molecules 
with single specificity only, has been lacking. 


The close chemical and physical similarity of the^ 


A and B substances means that they are not separable 
‘by the usual fractionation procedures, including 
electrophoresis and-ultracentrifugation, and there- 
fore an attempt has been made to obtam evidence on 
this question by means of serological precipitation 
tests. The methods employed involved the pre-- 
cipitation of the specific group substance in (i) an 
artificial mixture of A and B substances, and (ii) the 
material obtained from AB individuals, with anti-A 
or anti-B precipitating sera ; the specific activity of 
the original materials, the solutions remaming after 
removal of the precipitates and the redissolved 
precipitates was determmed by means of agglutina- 


tion inhibition tests. It was hoped .thus to separate , 


the specific materials contained in an artificial 
mixture of A and B substances and to determine the 
behaviour of the A- and B-specific activities present 
in the secretions of an AB person. 

The blood-group materials used were preparations 
derived from human ovarian cyst fluids? which had 


‘inhibit the action of anti-B- serum on B cells. 


been subjected to tke phenol-extraction procedure’, 
or fresh saliva sampls which had recervedeno treat- 
ment other than heating in a boiling water-bath, 
followed by centrizugation to remove insoluble 
material. Anti-A and anti-B sera prepared in the 
rabbit were used as precipitating reagents, and some 
additional experiments were carried out with a 
purified extract af Sieva Lima beans®, which contains 
powerful ‘anti-A  precipitins. The precipitating 
reagents were freed from heterologous agglutinins or 
precipitins before use. The concentration of A, B or - 
AB substance giving suitable precipitation with the 
appropriate reagent was determined and 1 ml. of a 
solution containing this concentration of material-was 
then mixed with 1 ml. of the precipitating reagent. 
The mixtures were incubated l hr. at 37°, followed 
by standıng over night at 0—4°, and the precipitates 
were then spun down at 0°, redispersed by high-speed 
stirring, washed thre» times with ice-cold saline, and 
dissolved in 0:2 ml. of N/10 sodium hydroxide. The 
solution was neutralized and the volume made up to 
1 ml. with saline; finally, when rabbit precipitating 
sera were used, the solutions were heated 10 min, in 


& boiling water-bath. to destroy the activity of any 


remaiming antibody. This step was unnecessary when 
Sieva protein was csed because its specific anti-A 
properties are rapidly destroyed by treatment with 
dilute alkali. 

The results of an experiment using a a rabbit anti-A 
serum as precipitant with & mixture of A and B cyst 
materials and with a substance obtained from a 
group AB cyst are shown m Table 1. The agglutina- 
tion inhibition tests were carried out using a twofold, 
dilution series of the test substance and a constant 
amount of antibody. The inhibition is expressed as 
the number of tubes which failed to show agglutina- 
tion. When one: considers the results obtained with 
the artificial mixture of A and B substances, it is 
evident that-the supernatant solution remaining after 
removal of the specifie precipitate has lost 1ts capacity 
to neutralize the agghutimating action of anti-A serum 
on A cells, but retams, unimpaired, its capacity to 
The 
results given by the redissolved precipitate from the 
A and B mixture sapport these observations; the 
precipitate shows A-mhibiting activity but is without 
B-activity. These -indings demonstrate, therefore, 
that it is possible to separate an artificial mixture of 
A and B substances by the precipitation technique. 

Examination of tke results obtained with the AB 
cyst material, on th» other hand, reveals that after 
removal of the preczpitate the supernatant solution 
shows an almost complete loss of B activity in 
addition to loss of 4 activity, and the precipitate 
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Table 1. PRECIPITATION OF AN ARTIFICIAL MIXTURE OF A AND B 
Cyst SUBSTANCES AND AN AB Cyst SUBSTANOE USING RABBIT 
ANTI-A SERUM 
Agglutination inhibition given by (a) the untreated solutions, (b) the 
supernatant fluids remaining after removal of the precipitates, an 

(c) the redissolved precipitates 


No of tubes 
showing. 

agglutination- 
nhibition 


Agglutination 
system used 
for final test 


Preparation tested for 
inhibition 








Untreated 
A + B mixture 
AB substance 
Supernatant from 
A + B mixture 
AB substance 
Precipitate from 
A + B mixture 
» AB substance 


x Untreated + 
(a) 


A + B mixture 
Rabbit anti-B AB substance 
serum 


Supernatant from 
+ 
B cells 


Human anti-A 
serum 


Es 
A, cells 


A + B mixture 
» AB substance 
Prediptíate from 
(e) A + B mixture 
» AB substance 


(8) 








possesses both A and B activities in the same ratio 
as in the original solution. These results are typical 
of those obtained with three purified AB cyst 
materials which had originated from different 
, individuals, one native cyst substance, five different 
A,B saliva samples and two A,B saliva samples. 


Substitution of the Sieva Lima bean precipitant for - 


the rabbit antibody gave essentially similar results. 
When rabbit anti-B serum was used as the pre- 
cipitating reagent, the reverse picture was obtained 
with the 4 and B mixture; that is, B substance only 
was precipitated and removed from the mixture, 
whereas both the A and B activities were carried 
down 1n the precipitate from the AB cyst substance. 

The evidence obtained from these experiments 
strongly indicates, therefore, that in the tissue fluids 
and secretions of secretors belonging to group AB, a 
large proportion, if not all, of the macromolecules 
showing blood group specificity possess both A and B 
properties. The fact that it has been possible to separ- 
ate artificial mixtures of native A and B salivas into 
their serologically specific components indicates that 
the failure to separate the group factors in the saliva of 
an AB person is not due to the simple formation of 
complex aggregatés when both specific substances are 
present. As an additional control, fresh native A and ° 
B saliva samples were incubated together at 37° for 1 
hr., then heated at 100°, and examined as described 
above ; complete separation of the specific activities 
was again accomplished. The implications of these 
findings are of importance from the point of view of 
any biochemical approach to the nature of the 
materials secreted by AB individuals, and also must 
be considered in the application of quantitative 
precipitation tests to these substances. 

It appears, therefore, that in heterozygous AB 
individuals the A and B genes give-rise to a molecular _ 
species which differs from that produced by either 
gene in the homozygous state, and this fact 1s of 
considerable interest in human biochemical genetics. 
The interaction of genes in the heterozygote has 
received much attention in relation to hybrid vigour 
in plants and animals. In man, however, only two 
examples of the interaction of genes at æ single locus 
have hitherto been worked out in biochemical terms. 
Haldane* quotes the findings of Filliti-Wurmser, 
Aubel-Lesure and Wurmser', on the molecular size of 
B-agglutinins, as an example where the heterozygote 
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produces a product which differs from that produced 
by either of the genes in the homozygous condition. 
These authors found that the molecular weights of 
the B-agglutinms in OO, 4,4, and A,O individuals 
were 170,000, 300,000 and 500,000, respectively. 
However, there is some difference of opinion as to 
whether the formation of the naturally occurring 
isoagglutinins ıs under direct genetical controls. The 
second example relates to the hemoglobins produced 
in individuals carrying the sickle-cell trait. . Neel* 
and Beet! put forward the hypothesis that the sickle- 
cell trait and sickle-cell anæmia occur respectively in 
individuals heterozygous and homozygous for the 
same abnormal gene. This gene was afterwards shown 
to be responsible for the production in the homo- 
zygote of a hemoglobin which differs in its electro- 
phoretic mobility and solubility from that present in 
normal individuals, and the sickle-cell gene is believed 
to be an allele of that which produces 1 normal hwmo- 
globin". In the cells of individuals heterozygous for 
this condition, that is, those carrymg the sickle-cell 
trait, both the abnormal and normal types of hemo- 
globin are found fo be present and to migrate 
independently on electrophoresis. 

It is evident, therefore, that mo general rule as to 
the influence m man of genes heterozygous at a single 
locus can be drawn from the examples known at 
present. When one considers the results of Filliti- 
Wurmser et al.? on the molecular weight of B-ágglu- 
tinins, and the behaviour of the AB blood-group 
substance reported here, the product in the hetero- 
zygote would appear to differ m molecular nature, 
although not in general specificity, from the product 
produced by either of the genes when present in the 
homozygous condition; in the example of the 
hemoglobin genes, on the other hand, the -allele 
giving rise to the sickle-cell type of hemoglobin and 
that producing normal hemoglobin each gives rise to 
its own characteristic product in the heterozygote. 

The method of approach outlined here involving 
the use of serological precipitation tests to determine 
whether more than one specificity is associated with 
& single molecular species is now being applied to 
preparations of A, B and Lewis substances showing 
H specificity!?. Tt is hoped thus to obtain information 

which wil help in the elucidation of the genetical 
relationships of the H character to the products of 
the A, B and Lewis genes. 

We wish to thank Prof. W. C. Boyd for a gift of 
purified Sieva bean protein, and Drs.- Glynn and 
Holborow for some of the anti-A and anti-B rabbit 
sera, used in this investigation. These studies were 
aided by a grant from the Nuffield Trust. [Jan. 19 
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New Series of Ganglion-blocking 
Agents 


PowznrorL ganglion-blocking properties have been 
ound in the diquaternary-amino-carbinols (I), 
alkenes (II), -alkanes (III), -nitriles (IV), -ethers (V) 
4nd -esters (VI): 


RY +l Hoa l^ 
DXIJCHasNMOHNS- 2A- 
2 | | 

I; X = C(OH)OH, 
II; X =C:CH ` 
II; X = CH.CH, 


IV; X = C(CN)CH, 
V; X = CH.O 
VI; X = CH.CO.O 


21 and R? are phenyl or cyclohexyl groups in the 
:ompounds deseribed in this communication, but pre- 
immary results show that ganglion-blocking action 
also occurs when EH! and R? are pyridyl or thienyl 


groups. Å: and N? are fully substituted quaternary 
utrogen atoms. 

These compounds are structurally related to the 
arge group of tertiary and quaternary amines of the 
nzhydrylalkyl type which has already yielded a 


1umber of clinically useful drugs. Thus, the new, 


:ompounds I-III are related to the series of spasmo- 
ytics, antihistamines and analgesics which we have 
xeviously studied, for example, tricyclamol, pro- 
ryclidine, triprolidine and the thiambutenes ; while 
ries IV, V and VI are related to the methadone 
eries of analgesics, the antihistamine diphenhydr- 
«mine, and the spasmolytic “Trasentin’ respectively. 
Khe introduction of the group consisting of two 
juaternary nitrogen atoms linked by a short poly- 
nethylene chain, m place of the tertiary or quaternary 


«mino-group of the known compounds, has conferred . 


ranglion-blocking activity on all these classes of drugs 
«nd divested them of their previous types of activity. 
Jhe new compounds have a structural feature in 
ommon, with the methonium type of hypotensive 
«gent, namely, two quaternary amino-centres, which 
‘n our compounds should preferably be separated by 
‘wo or three methylene groups. 

The pharmacological actions of a large number of 
hese compounds have been exaniined in several 
pecies, The most prominent actions include lowering 
X blood pressure, antagonism of the hypertensive 
ffect of intravenous doses of the ganglion-strmulating 
'ompound, N? : N!-dimethyl-N?-phenylpiperazinium 
odide (DMPP), inhibition of vagal bradycardia 
«nd augmentation of the hypertensive effects of 
entravenous adrenaline and J-noradrenaline in 
nasthetized cats and dogs. It is of interest that 
omewhat larger doses than those producing these 
ffects have generally been required to block the 
‘ffect of short periods of preganglionic stimulation 
n the nictitating membrane, which preparation is 
he one most commonly employed in the laboratory 
or the assessment of experimental ganglion block. 
Towever, the compounds have so far invariably pre- 
vented contractions of the nictitating membrane 
aused by preganglionic stimulation, but not those 
Kue to postganglionic stimulation or intravenous 
sdrenaline. 
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Some are powerful inhibitors of gastric 
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secretion in pyloric-lizated rats; iñ ¢ontrast to 
atropine-like compounds, they have been effective at 
doses considerably lower than thosé dilating the- 
pupil. Mydriasis.occars after parenteral but not _ 
after local administration of the compounds; their 
activity in this respe»t has so far been relatively 
greater in some species, for example, mice and cats, 
than in others, such ss rats, dogs and man. They 
inhibit powerfully the peristaltic reflex of isolated 


‘guinea, pig ileum, but not the peripheral muscarinic 


effects of acetylcholine on the isolated ileum or on 
the blood pressure of tie cat. These findings indicate 
that the mam pharmacological effects of the com- 
pounds are due to blo»k of autonomic ganglia. The 
main toxic action is closely associated with neuro- 
muscular block, which. with many of the compounds 
has not occurred until after at least a hundred times 
the dose causing some ganglion blockade. 

A number of relaticnships between structure and 
activity have emergec, based mainly on mydriatic 
action in mice but supported by other findings. 
As m has been increased from 1 to 7, activity has 
reached a maximum at m = 3 or 4 and then has 
declined, while duration of action has progressively 
increased. Toxiciiy in mice has slightly increased 
with the value of m, snd when n has been increased 
from 2 to 6 toxicity has often increased as much as ' 


- threefold: Activities have been greatest when the 


substituents on Ñ! and Ñ? have been no larger than 


$ 

ethyl, this also applying when N? formed part of a 
pyrrolidinium, piperidinium or morpholinium ring. 

Some of these compounds are considerably more 
active in many laboratory tests than hexamethonium 
and pentolinium, and. their effects last very much 
longer. A few have been successfully used clinically 
in the treatment af hrpertension. These are highly 
effective in lowermg blood pressure and relieving 
certain hypertensive symptoms, when given sub- 
eutaneously in doses of up to 40 mgm. or intra- 
venously in smaller dosage; the effects are slow in 
onset and persist for several hours. Like other 


‘quaternary ammorium salts, they are poorly absorbed ` 


after oral administration, the minimal effective dose 
by this route being abcut ten times the subcutaneous. 


Ph CH, 

Ph/ SoC mates, OH,.N 
CH, 

' 806054 


In these clinical trials the compound 356054 has 
so far been one of the most promising. Subcutaneous 
injection of an effectiva dose of_this drug has usually 
lowered the blood pressure for 7-12 hr. Side-effects 
have been minimal, apart from some variable and 
often temporary disturbances of vision, due to cyclo- 
plegic and mydriatic sections, which could be partly 
counteracted by either pilocarpine or eserine eye 
drops. When given in therapeutic dosage, it has less 
frequently caused recarrent postural syncope than 
have hexamethonium and pentolmium. 

Another outstanding feature 1s that these drugs 
have not caused paralytic ileus or severe constipation, 
and apparently have only a slight effect on propulsion 
in the small intestine. However, they have power- 
fully inhibited gastric acid secretion and motility. 
This and the animal pharmacology suggest that 
another possible use of: these compounds might be 
in the treatment of peptic ulceration. 


QO 201 
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Ful investigation into the chemistry, pharma- 
cology, clinical activity and use of these and related 
compounds is being actively pursued, and the 
results of these researches will be published ın detail 
elsewhere. 

D. W. ADAMSON ' 
J. W. BILLINGHURST 
A. F- GREEN 
Thé Wellcome Research Laboratories, s 
Beckenham, Kent. 
; S. LOCKET 
Oldchurch Hospital, 
: Romford, Essex. 
Dec. 16. 


- 


Effect of.Cortisone on the Blood 


Nicol and Snell! showed that the phagocytic 
activity of the reticulo-endothelial system becomes 
depressed during the first two weeks of cortisone 


treatment and recovers to about the normal level’ 


during the third and fourth weeks if the cortisone 
injections are continued. The present communication 
shows that cortisone also produces changes in the 
blood. 

Twelve male guinea pigs were given a daily intra- 
muscular injection of 10 mgm. of cortisone acetate 
(Roussel) for & period of five weeks. Blood was 
removed by heart puncture on the day prior to the 
commencement of the cortisone injections and there- 
after at the end of each week. The blood films were 
stained with Giemsa’s stain. 

Erythrocytes. During the first two weeks of cortisone 
treatment, the degree of polychromasia and aniso- 
cytosis seen in the normal blood picture? became 
increased, and at the end of the second week immature 
red cells were present in greater numbers. No sig- 
nificant change was noted in the red-cell count ; but 
there was a drop in the hemoglobin-level from 81 to 
70 per cent when tested by the Sahli method. 

Leucocytes. The changes in the leucocytes are 
shown in Table 1. 


Table 1. LxUCOOYTE COUNTS FROM 12 GUINEA PIGS EACH OF WHIOH 
RECEIVED 10 MGM. OF CORTISONE DAILY FOR b WEEKS 


Experimental results ^ 
No. of weeks of cortisone treatment 


No. per.cu.mm. | Control 


1 2 3 .4 5 


6,950 4,200 5,100 10,200 9,300 
5,000 | 4,800 1,300 1,700 2,700 1,500 
Pseudo- 


eosinophils 2,800 | 1,900 2,900 38,400 7,200 7,600 
Monocytes 300 250 — = 300 200 


Total number 
of leucocytes 
Lymphocytes 


8,700 





The control results in Table 1 PNE the average 
number of leucocytes in the twelve animals on the 
day before the commencement of the cortisone 
injections ; the experimental results give the average 
number of leucocytes in the animals at the end of 
each week of cortisone treatment. 

It can be seen that the total leucocyte count 
dropped below normal “during the first three weeks 
of the cortisone injections, then rose above normal 
during the fourth and fifth weeks of treatment. 
These changes were accounted for by a sustained fall 
in the number of lymphocytes and a gradual rise, 
after the first week, in the number of pseudoeosino- 
phils. Moreover, when the pseudoeosinophil count 
dropped at the end of the'first week, & high proportion 
" of the cells showed multiple nuclear lobes, whereas 
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from the second to the fifth week, as the pseudo- 
eosinophils increased in number, a greater proportion 
showed & single nuclear lobe indicating increased 
production of polymorphs. - 

Yoffey? has.shown that the administration of 
compound E (cortisone) in doses of 5 mgm. per day 
for seven. days appears to stimulate the formation of 
red cells in the normal male guinea pig, together 
with & possible increase in the myeloid cells of the 
bone marrow. Antopol*, working on the mouse, 
reported that a single dose of 2-5 mgm. of cortisone 
subcutaneously, produced depression of the circulating 


.lymphoeytes and also an initial granulocytopenia 


followed by granulocytosis. He also found that the 
erythrocyte count showed no significant difference 
between control and treated animals. 

The above results show that the depression of the 
reticulo-endothelial system which occurs during the 
early stages of cortisone treatment! is accompanied 
by a fall of the total leucocyte count in the blood. 
The recovery of the phagocytic activity of - the 
reticulo-endothelial system during the third and 
fourth weeks of cortisone administration is, however, 
not associated with a return to normal of the differ- 
ential leucocyte counts, since the lymphocytes remain 
reduced in number and the pseudoeosinophils become 
markedly increased. 

2 T. Nicon 
D. L. J. Busey 
Department of Anatomy, 
King's College, 
. London, W.C.2. Oct. 7. 


US T., and Snell, R. S., Nature, 174, 554 (1954) ; and communica- 
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Composition of Gangliosides from Human 
Brain * 


GANGLIOSIDES are lipids closely allied to the 
cerebrosides. They were so named because of their 
occurrence mainly in the ganglion cells of the nervouss 
system, although gangliosides seem to exist in most 
parenchymatous organs. Klenk et al.?, for example, 
have isolated ganghosides from brain, spleen. and red 
cells. The composition of ganglioside from brain as» 
given by Klenk had to be modified after the isolation. 
of chondrosamine from brain ganglioside by us’, and 
in & recent paper Klenk et al. suggested its com- 
position as follows: 


~ fatty acid fatty acid 
sphingosine sphingosine 
hexose hexose 


neuraminic acid — hexose hexose—neuraminic acid 





hexose hexosamine 


In the same paper they also assert the existence of 
only one type of ganglioside from brain. 

The value given for hexosamine by Klenk (7 per 
cent) is rather low when compared with. the value 
earlier given by Blix? and later by Yamakawa and 
Suzuki^*. 

Klenk e£ al. have also investigated the amount 
of ganglioside in human brain by determining the 
content of neuraminic acid. On testing the result 
with another extraction method, I found values 


2-3 times'higher than those reported by Klenk. 
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Fig. 1. Chromatogram of 4 gm. of brain lipids on a cellulose 

colin 80 x 400 mm. Solvent 1, chloroform: ethanol: water = 

16:4:1; solvent 2, chloroform : methanol: water =b 15: 1; 
- solvent 3, methanol: water — 9:1 


By the use of an improved method for the separa- 
tion and the purification’ of the gangliosides, these 
discrepaneies have been found to be due to the 
existence of more than one type of ganglioside in 
human brain. 

Grey matter from human brains was homogenized 
and dried with acetone. The dry substance was 
extracted with methanol: chloroform (2: 1 v/v) in a 
Soxhlet apparatus and the extract evaporated in 
vacuo to dryness. The lipids were dissolved to make a 
5 per cent solution m the solvent phase of a mrxture 
of chloroform : ethanol : water (16 : 4: 1) and placed 
on the top of a column of cellulose. The column was 
run with the same solvent until fractions with 
negligible amounts of solids appeared. .The solvent 
was then changed to chloroform : methanol : water 
(5:15: 1) and finally to methanol : water (9:1). As 
is seen in Fig. 1, two fractions of gangliosides were 
separated. 

The ratio sialic acid: hexosamine was in the first 
fraction 3: 1 and in the second one 12:1. (Sialic acid 
hes been isolated from brain gangliosides* and is 
supposed to be the naturally occurring acid m 
gangliosides.) The gangliosides from the first fraction 
were contaminated with a large amount of low-mole- 
cular substances and formed strands just as the 
so-called strandin of Folch’. 

The chloroform: methanol eluates from several 
runs were taken together, dialysed against distilled 
water at 4°C. and rechromatographed. A main 
fraction of fairly pure ganglioside was obtained and 
crystallized from ethanol : water. The crystals, 
small birefringent rods, were found to be the pot- 
assium salt of ganglioside. 

Analytical data (calculated on the free ganglioside 
acid): P, 0 per cent, total-N, 2-97 per cent, hexose 
(calculated as galactose), 24:6 per cent, chondros- 
amine (free), 11-6 per cent, sialic acid, 24-1 per cent. 

With regard to these data 1b is likely that the 
summary formula is as follows : 


Fatty acid —sphingosine—hexose—hexose—chondrosamine—sinlic a eid. 
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I have not yer succeeded in crystallizing the 
second fraction. 

In some pathologi»al conditions, especially in 
Tay-Sach’s disease, tha nerve cells are-distended by 
gangliosides. In the krain of an individual suffering 
from the infantile type of this disease I found 
mainly gangliosides of ;he type described &bove. 

A detailed report o2 this work will be given else- 
where. 

Lars SVENNERHOLM 


Department of Medical Biochemistry, 
University of Gazhenburg. 
Nov. 24. 
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Mode of Action of Isoniazid ~ > 


Isontazip (isonicotinylhydrazide), which has 
proved remarkably successful in the treatment of 
human tuberculosis, nas an affinity for the ions of 
heavy metals. This affinity is only slightly less than 
those of the common amino-acids'. It has been 
claimed that the acticn of isoniazid (I, R=H) against 
the fubercule bacillus in vitro is increased in the 
presence of copper*. Hence it was suggested that 
chelation (formation of cyclic metallic complexes) 
played a part in the sherapeutic action of this drug. 


^ - Cut 
/ZSN - 

E po yan 

C—NR = el 

ea ^ À 

N NN. NN^ 

(1) (11) (II) 


In order to form metal complexes, for example, 
(III), isoniazid must rst form the anion (II), which 
is the chelating species. No anion can be formed by . 
l-dsonicotinyl-l1-methylhydrazine (I, R = CH,). This 
substance has recent<y been synthesized and found 
to be virtually inactive?, thus giving strong support 
to the hypothesis of chelation. 

In the present communication, the determination 
of the avidity of other hydrazides for heavy metals 
is recorded. It is seen from Table 1 that of the two 
isomers of isoniezid, nicotinie hydrazide (which is 
biologically inert) has approximately the same affinity 
for metals as isoniaz.d, whereas picolinic hydrazide, 
which is about eight times less effective biologically, 
has 103-105 times tbe affinity for metals. Table 1 
also includes an sromatic, and an aliphatic, hydrazide 
which have much the same avidity for metals: as 
isoniazid but have fer less biological activity. Thus, 
although the ability t form chelate compounds seems 
to be essential for the functioning of isoniazid, it now 
becomes clear that some other factor is of over- 
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Table 1. PHYSIOAL AND ANTI-TUBEROULAR PROPERTIES OF 
HYDRAZIDES 
Isonico-] Nico- Pico- | Benzoic| Cyan- 
tinic tinic linic acetic 
Ionization con- —— 
stants (as pKa) £ 
NH, 1:864: | 1-86 +f- <1 3 034 | 2:344 
0:04 0 0-01 0 02 
Ring-N sp E 3 a + 2864 none none 
Acidic 10. PN i FA n PA 12 45+ | 1170 
.005 0 04 0-04 0 03 0:04 
Stability con- s J 
stants | - 
Cu** log K’ 80 8-7 12-4 90 8-5 
log K” * 75 9-1 A Ti 
log K: — 162 21-5 — 15-6 
Nit* log K^ 55 6:0 10-7 9:3 6-0 
log K” e048 47 9:55 * * 
log Ks c. 08 10 7 20:2 — — 
Cot+ log K’ 4:8 6-4 96 * 5:3 
log K” * * 78 D— x 
log Ke — — 17-4 — — 
Zn** log K’ 54 s 84 * * 
- log E” bd = 72 — — 
log Ks — — 15-6 — — 
Fett log K’ * ig 84 hd * 
log E” — — * — — 
log Ks — — — — — 
Biological action 
In vitro 
ugm, per mi, 
greatest dilution 
permitting sur- 
vival (a)| 0-025| 25-0 16 125 80 
In vivo 
.Jkgm. 4 
smallest’ (b) 8 "| no 25 no bed 
daily dose { action action 
pete (e) 2 ae ne s. 10 


survival 


* Precipitate. 

** Not attempted. 

— Calculation. impossible because of precipitate. 

(a) Prof.-R. Knox, wide results on H 37 Rv. strain in Dubos 


medium (semi-solid). All D ce were tested simultaneously. 
(b) Berenstein, J., Loft, L , Steinberg, B., and Yale, H., Amer. Rev. 
TTubero., 85, 357 (1952). Survival of mice, H 37 Ro. strain (drug given 


orally}. 
(c) Barnett, M., Bushby, S., Goulding, R., Knox, R., and Robson, 
CN 3679 strain 


M, Brit. Med. Jes il, 647 (1955). Survival ‘of mice, 
human). Drug ‘given subcutaneously, “the isoniazid-treated mice 
survived longer than those treated with cyanacetie hydrazide. 


riding importance. The incorporation, by the living 
cell, of isoniazid into diphosphopyridie nucleotide! 
(in the place of nicotinamide) does not explain its 
antitubercular action, because cyanacetic hydrazide 
is not & structural analogue of nicotinamide. Yet 
cyanacetic hydrazide, although weak, has been used 
successfully in human tuberculosis’, and is apparently 
acting in the same way as isoniazid, because organ- 
isms resistant to one are resistant to the other®. 

The specificity of these hydrazides for M. tuber- 
culosts has yet to be explained: none of the sub- 
stances in Table 1 was bacteriostatic to Staph. 
aureus or Strept. haemolyticus in broth at pH 7:3 
(37° for 24 hr.) even at 10-? M, whereas 8-hydroxy- 
quinolme (control) inhibited both organisms at 
10-5 M (Marshall, J. H., unpublished work). 

The ionization constants were determined by 
potentiometric titration at 20°, the two basic func- 
tions being separated by the method of Noyes? The 
stability constants (K’ for the 1:1 complex, for 
example, IIT, K” for the complex formed by adding 
one more ion of ligand, and Ks, which is the product 
of K’ and K") were obtained by potentiometric 
titration in the presence of one equivalent of the 
metal ion?. 

Prof. R. Knox and Dr. J. H. Marshall are thanked 
for permission to quote from their unpublished 
biological results ; and Mr. E. P. Serjeant for skilled 
technical assistance; also Mr. D. E. Seymour, of 
~ Herts Pharmaceuticals, Ltd., for gifts of nicotinic 
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and picolinic hydrazides, and Dr. Maxwell Savage, of 
S. Maw, Son and Sons, Ltd., for the cyanacetic 
hydrazide. 
ADRIEN ALBERT 

Department of Medical Chemistry, 
Australian National University, $ 

183 Euston Road, 

London, N.W.1. 
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Formation of Iron-binding Compounds 
. by Micro-organisms 


THE metabolic activity of certain micro-organisms 
is well known to be dependent on the iron concentra- 
tion of the culture medium. For example, where 
cultured at controlled levels of iron, Corynebacterium 
diphtheriae! and Aspergillus niger* produce large 
amounts of toxin and citric acid respectively. 
Recently we have reported? the production of ferri- 
chrome A by Ustilago sphaerogena when this fungus 
is grown under conditions of controlled iron supply. 

In the present investigation a study has been made 
of the tendency of various microbial species to form» 
iron-binding compounds under conditions similar to 
those used’ for the production of ferrichrome A. 
The results demonstrate that at least three species 
(Bacillus subtilis, Aspergillus niger and Bacillus 
megatertum) can be induced to form such compounds. 
Several strains of Bacillus subtilis and Bacillus 
megaterium were examined and found to give essen- 
tially similar results. 

The analytical measure employed to follow the 
formation of the iron-binding substances consisted in. 
the addition to 4 ml. of the cell-free medium of 1 ml. 
of a solution containing 1 mgm. per ml. of ferric ion» 
or, alternatively, ferrous ion followed by aeration. 
The optical density of such solutions was then 
measured at the wave-length of maximum absorption 
of the- principal coloured iron complex present. 
These wave-lengths, as established on the extracted 
and purified substances, were 510, 440 and 440 mp 
for the Bacillus subtilis, Aspergillus niger and Bacillus 
megaterium cultures, respectively. 

In a series of experiments designed to shoy that 
only intermediate levels of iron are effective, the 
basal medium? was treated with: 8-hydroxyquinoline 
and extracted with chloroform prior to sterilization 
and inoculation. The formation of the ferric-ion 
bindmg agent by Bacillus subtilis as a function of 
time and initial iron concentration is shown in Fig. 1. 
The product of this fermentation, the ferric derivative 
of which exhibits a deep purple colour at neutral pH, 
has been purified by solvent-extraction procedures 
and appears to have the general properties of a 
polyhydrie phenol. The chemical nature of the com- 
pounds formed by Aspergillus niger and Bacillus 
megaterium (Table 1) ıs unknown, although judging 
from their spectra they may be more closely related 
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FORMATION OF FERRIO ION-BINDING COMPOUNDS BY 
Aspergillus niger AND Bacillus megaterium 


Opticals density (cm.7! at 440 na 


Moran. 


Table 1. 


mier B. megaterium 
Tron (ugm.[1.[ó "nfl 20 100 - nil 20 100 
Time (hr.) è 
22 0 14 0:12 0-15 0-20 0-34 0-318 
82-6 0 09 0:07 0 09 0-42 0-62 0-24 
46 0-20 0 34 0-08 0:41 1-20 0:20 
57 0-52 0:58 0:27 027 0-90 0:21 
79:5 1:50 0 95 0-39 0-17 0 60 014 


* No detectable iron-binding compounds were observed with initial 
iron concentration of 500 ugm./l. or greater. 


to ferrichrome* or ferrichrome A ?. The ferric chelate 
of citric acid, although yellow in colour, does not 
have an absorption maximum in the higher wave- 
length region employed in the present work. 

Escherichia coli and a Pseudomonas species, when 
grown in, the unpurified medium, gave no visual 
evidence of the formation of 1ron-binding agents. It 
is, of course, conceivable that some of these com- 
pounds might provide colourless derivatives with 
ferric ion ; in that event they would be more difficult 
to detect. Our success in finding the substances with 
the three species described above may be connected 
with the more vigorous growth and higher iron 
requirement of the bacill: and fungi 

From our results (Fig. 1 and Table 1) it is clear 
that the extracellular appearance of the iron-binding 
substances is strongly dependent on the initial iron- 
level of the medium. This suggests that these com- 
pounds, are involved in an iron sequestermg and 
transferring system, the latter either initiated or 
magnified by the organism during iron deficiency. 
The substances mentioned here form very stable ferric 
derivatives, probably chelate compounds, since the 
bound iron cannot be precipitated even at pH values 
of 10-11. We have repeatedly observed that, when 
the test organisms are grown in stainless steel fer- 
mentation equipment, no trace of iron-binding 
substances can be found. 

An alternative explanation for the mode of action 
of the new compounds would be that they act as a 
by-pass around the normal terminal electron trans- 
port-chain. It is of interest that all of these ferric 
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Fig. 1. Formation of fron-binding substance by Bacilus subtilis 
as a function of time and initial Iron concentration 


» 


NATURE i 527 


chelates can be reduzed with hydrosulphite and are 
very rapidly autoxid_zable. 

Bacillus subtil, kut not Bacillus megaterium or 
Aspergillus niger, exc-etes large amounts of porphyrin 
in addition to the ferrie ion-binding agent described 
above. This porphyrin has been shown by P. M. 
Townsley m this laboratory to be mainly copro- 
porphyrm III. 

Further experimenzs are in progress with the iron- 
binding substances produced by micro-organisms. Of 
particular interest 1¢ the study of their structure, 
specificity for metal ion (stability) and biological 
activity. 

This work was supported in part by a grant from 
the Eli Lilly Company. 

J. A. GARIBALDI 
J. B. Nemanps 
Department of Bicchemistry, 
University of California, 
Beverley, California, E 
Nov. 1 
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Amino-Acid Secuence in a Hypertensin 


Tue isolation and purification of a hypertensin 
peptide, resulting from the action of rabbit renin on 
ox serum, have beem described recently by one of 
us. Its amino-acid composition was consistent with 
a decapeptide structure containing the following eight 
amino-acids: leucine (1), phenylalanine (1), tyrosme 
(1), proline (1), aspartic acid (1), arginine (1), valine 
(2) and histidine (2). Application of the fluoro- 
dinitrobenzene techn que of Sanger showed that the 
N-terminal residue was aspartic acid'. The amino- 
acid sequence in this peptide has been determined by 
the following methocs : 

(1) Treatment with carboxypeptidase in the 
presence of dizsoproryl phosphorofluoridate revealed 
leucine as the C-terminal amino-acid. The two 
adjacent amino-acids were shown to be phenylalanine 
and histidme; but their sequence could not. be 
determined by the technique used. 

(2) Partial acid hydrolysis with. concentrated 
hydrochloric acid (3€ per cent w/w) at 37° for three 
days, followed by paber chromatography to separate 
the products, yielded histidyl leucme. The remaining 
peptides could not ke purified. It follows that the 
C-terminal sequence is * + - -Phe-His-Leu. 

(3) Stepwise degredation by the Edman method? 
indicated the N-termmal sequence Asp:Arg-Val- 


(4) "Teypétii digestion split off the peptide Asp-Arg 
which was isolatec by paper chromatography. 
Application of the flaorodimtrobenzene technique to 
the whole digest sbowed that valine was the N- 
terminal residue-of the other peptide. This confirmed 
the N-terminal sequence Asp-Arg-Val : + - - in hyper- 
tensm. 

(5) Chymotrypsin digestion gave three products 
which were separated by paper electrophoresis ; two 
tetrapeptides, (a) and (b), containing Asp, Arg, Val, 
Tyr, and His, Pro, Val, Phe, respectively, and the 
dipeptide “His-Leu. Treatment of the digest with 
fluorodinitrobenzene revealed Asp, Val and His as 
the N-terminal resicues of these peptides. Valine 
was therefore the N-terminal residue of peptide (b). 
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The C. terminal sequence - > + ‘Val-Tyr was con- 
firmed in peptide (a) by means of carboxypeptidase. 
Peptide (b). gave only phenylalanine even after.diges- 
tion for 18 hr. at 37? with'the enzyme at an enzyme : 
'substrate molar ratio of Spproximatsly 1:40. This 
indicated the sequence : > > *Pro*Phe, arid: this was 
supported by the results of the Edman degradation 
on peptide (b), which showed that the sequence of 
the first three residues was Val:His-Pro: --- -. 

(6) Thé action of sminopeptidase*': although not 
useful in our hands for elucidation of the sequence 
in hypertensin on account of the very rapid libera- 
tion of all the amino-acids present, aminopeptidase 
liberated free aspartic acid and not asparagine. In 
view of the optical specificity of this enzyme, the 
amino-acids in hypertensin must have the r-con- 
figuration. 

The sequence of residues in this hypertensin is 


therefore ^ Asp-'Arg'Val-Tyr-Val-His-Pro-Phe:His- 
Leu. Confirmation of this structure is being attempted 
by synthesis. ] 
D. F. Errrorr 
National Instituto for Medical Research, 
Mill Hill, 
London, N.W.7, E 
W. S. PEART 
Medical Unit, = mE 
St. Mary's Hospital, : 
‘Londoh, W.2. E I 
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The Pigment, Trichosiderin, from Human 
Red Hair : 


SoRBY? first described the pink pigment extractable 
from human red hair by hot acids, and its properties 
were further investigated by Flesch and Rothinan?. 
In strongly acid solutions, the absorption curve shows 
a hump above 475 mp with a maximum at 535 my.” 
(Fig. 1, curve 4), but this disappears at alkaline pH. 
Complete extraction of trichosiderin does not appre- 
ciably change the hair colour, and tho contribution 
of this substance to the total pigmentation. is un- 
certain. 


In the present work bright red hair from a single ^ 


subject, chosen because of its very high yield of 
trichosiderin, was studied. The washed hair was 
suspended in N/10 sodium hydroxide (100 mgm./ 
10 ml.) at room temperature for 12 hr.; the hair 
swelled but did not disintegrate. The resulting 
orange-yellow extract (curve 1) was carefully neutral- 
ized and a further amount of concentrated hydro- 
chloric acid (specific gravity, 1:18) was added to give 
` a final concentration of 6 per cent. A white pre- 


cipitate was centrifuged off; leaving a pale yellow ` 


supernatant (curve 2). Since the pH of the acidified 
extracts, was in the region of 0-2, it is clear from 
the absorption curve that trichosiderin could not 
have been present. On heating the extract in a 
water-bath at 100°C., however, a pink colour de- 
veloped within five minutes, and the solution also 
showed a reversible change to yellow at alkaline pH 


and pink pigment could be precipitated out at pH 7-0 


as desoribed by Flesch and Rothman’. It seems, 


' NATURE 


^ Fig 1. 


March 17, 1956 


VoL. 177 


1:5 


- 
eo 


Optical density 


0-5 





400 . 500 600 
Wave-length (my) 


Absorption curves of hair pigment extracts from strong 
red hair of a single subject. Cell length, 1-0 om, :« 100 mgm. hair, 
5:0 ml. solvent. (1) Extract in N/10 sodium hydroxide for 12hr 
at room em regn a Curve 1 acidified to 6 per cent b 
conc. hydrochloric acid. (3) Curve 2, after eni at 100°C 
for 30 min. (4) Direct di extract with 6 per cent hydrochlork 
- acid for 2 hr. in a sealed tube 


therefore, that weak alkali extracts a precursor whi 
is readily converted to trichosiderin on heating 
acid. Approximately the same amount of trich 


“giderin is obtained either by direct acid extracti 


or by alkali extraction followed by acidification a1 
heating (curves 3 and 4). 

The use of N/1 sodium hydroxide results in parti 
destruction of the trichosiderin precursor and al 
extracts other red pigments which are insoluble 
acid and may be the main pigmentary component 

If acidified but unheated alkali extracts (N/ 
sodium hydroxide) are chromatographed on a tal 
‘Celite’ column’, the orange-yellow pigment remai 
at the top and«the eolourless eluate yields no tra 
of trichosiderin on acidification and heating. If ti 
pigment is then run off the column by addition 
dilute ammonia, the yield of trichosiderin from t 
fractions is clearly related to the intensity of the 
initial yellow colour. The pigment from alk: 
extracts can also be adsorbed at the top of a ma 
nésium carbonate column‘, formmg @ strongly re 
brown layer which is not shifted by a variety of s 
vents, including aqueous solutions of ethylene chlc 
hydrin or of urea. If the pigment is’ removed ! 
extrusion, a strong pink colour develops on heat 
it in acid solution. It is likely, therefore, that t! 
trichosiderin precursor is an acid-soluble yellow 


‘orange pigment. 


Some twenty specimens covering a wide range 
non-red hair colours and including albino hair yield: 
pale yellow alkali extracts which became paler : 
acidification but did not yield trichosiderm whi 
heated. The absorption curves of these yellow alki 
extracts have a simple concave form, whereas t 
alkali extract of strongly red hair (curve 1) 
distinctly. sigmoid. : 

I wish to thank Dr. S. P. Datta for making p 
measurements with the glass-electrode, and ti 
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Department of Biochemistry of this College for the 
use.of a Unicam speetrophotometer. Mr. John Welch 
rendered technical assistance. 
XR Y N. A. Barnicor 
Department of Anthropology, . F1 
^: University College, ! 
London. Nov.925. 
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: Determination of Arginine 
THE orange-red colour produced by arginine and 
ther mono-alkyl guanidines in the presence of 
cnaphthol and hypochlorites or hypobromites! would 
obably be more widely used in analysis, were exist- 
ethods capable of a stable calibration or more 
Quo p ; 
Sakaguchi? introduced: oxine ingplace of 
with some improvement; but his adapta- 
he rather inferior analytical procedure of 
ne substitution of oxine for a-naphthol i 
dfacpbi method brings about a mast striking 
dLround improvement. Sensitivity is increased, the 










tandard error of a single measurement is reduced 
o rather Jess than 1 per cent compared with 4 per 
ent for the original Macpherson procedure. The 
atensity of colour varies with temperature; there- 
ore, the reagents prior to mixing, and the solution 


ip to the time of measurement, should be kept in a, ceil 
hermostat. The calibration of a Spekker absorptio- 


aeter (using Kodak Non-Photographie Filter No. 549) 
‘as not varied over two years. 

-7-Chloro-oxine gives yet higher sensitivity and 
3wer blanks than oxine. The concentration of the 
ypobromite solution should, however, be only 60 per 
ent of that used for oxine and a-naphthol. When 
rgininé is determined in whole protein hydrolysates, 
ome density is always contributed by other amino- 
cids*. "l'he absorption spectrum due to the other 


mino-aeids differs from that of the Sakaguchi 


olour, but overlaps it and cannot be eliminated by 
hoice of filter. The density due to other amino-acids 
roduced with 7-chloro-oxine amounts to only about 
alf that obtained with oxine or «-naphthol. 6 : 7-Di- 
hloro-.and 5 : 7-dibromo-oxine show still lower blank 
ensities ; but the lower solubility of these two com- 
ounds,.makes it difficult to employ a sufficient 
oncentration to get the highest sensitivity. They 
splace oxine with advantage in the detection of 
Ikyl-guanidines on paper chromatograms by methods 
nalogous to that of Jepson and Smith’, 
A number of other derivatives of oxine -naphthol 
nd related compounds are being examined. 
J. W. Janus 
Research Laboratory, 
Kodak, Limited, 
‘Wealdstone, Harrow. 
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Electrical Activity in the Cockroach 
Cerebrum 


INFORMATION concerning electrical activity within 
the central nervcus svstem of the higher invertebrate 
phyla is husually meagre. This has been partially 
due to the inadequacy of recording techniques. It 
has proved possible, however, using capillary micro- 
electrodes of less then 0-5y tip diameter, to make 
recordings from the ceckroach (Periplaneta americana) 
proto- and deutero-cerebrum, and to correlate partic- 
ular types of 
the brain. Tr the central nervous systém of insects, as 
in mogt other inversebrates but unlike the verte- 


brates, the neurcn somata are separated from the 


synaptic (neuropile) regions. 

The cockroach was fixed with pins and ‘Plasticene’ 
so that the thoracic ard abdominal spiracles remained 
open for respiration while the head was bathed with 
a perfusion fluid! made isotonic with 6-1 M sucrose. 
The brain was exposed by removing the ocelli and 
frontal surface of the head capsule. After desheath- 
ing the protocerebrum and antennal lobes, rni 








Be ed at will E-eetrode positions were roughly 
determined 








later verified in the fixed and sectioned 
ectricak stimulation w Applied to 


were found 









large, 

led. negative spike (often more than 
alices and peduncle) which apparently 
synchrorized activity in the processes 
of the globular cells of the corpora pedunculata. It 
rapidly became fatigued at stimulation frequencies 
of more than 1 per see., and had a rather variable 
latency (40970 m.sec.). Occasionally the spike was 
repeated once or twice at approximately 10-m.sec. 
intervals; but in most preparations it was single. 


activity with specific structures within | 


glectrodes filled with 3 M potassium chloride could 


by measurement from the surface eon- - 









The form of the spike :n the different regions of the + 


corpora peduneulata suggests that it originated in 
the calices and passed down the peduncle to the 
g- and B-lobes, where it terminated (Fig. 1). "This 
was substantiated by latency differences between the 
calyx and the «- and $-lobes.  Pre-spike activity 
was most prominent in vhe calices, and was presumed 
to result from activity in association fibres coming 
from the antennal glomeruli “In addition to the large 
synchronized spike. repetitive discharges in single 
units and slow potentia. changes were recorded from 
various regions of the carpora pedunculata. In some 


of the cases, slow potentials seemed. to be associated . 


with an inhibition of small amplitude, spontaneous 
activity. 

Cockroaches usually 
antenna is pinched or o-herwise strongly stimulated. 
It was first thought that the large corpora pedunculata 
spike described above might be associated with this 
generalized response. E-ecordings from thesthoracic 
nerve cord eliminated such a possibility, however, 
for the lateney of :he ziant fibre responses in the 
thorax which mediated the jump response was less 
than 10 m.sec. These theracic responses also remained 
when the major portion of the homolateral corpora 
peduneulata was removed, indicating & direct con- 
nexion between the antennal nerve and giant fibres 

i de Eod : 





jump suddenly when sn 
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Fig.1. Diagram of cockroach brain (lateral view) showing responses 
to antennal stimulation obtained in varying portions of corpora 
pedunculata; C, calyx; P, peduncle; a, a-lobe; H 
GC globular cell bodies the processes of which fo 

* ra pedunculata ; AL, antennal lobe; d, dorsal; a, anterior; 
uventral. Upwards on records is negative; 10-m.seo, time 
marker ; stimulus artefact triggered sweep 


most of the 


leaving thé lower portion of the deutero-cerebrum. 
Although further ablation studies suggested that the 
corpora pedunculata are important in antennal 
funetion and locomotion, the role of the large spike 
remains unknown. If tracts connect the a-lobe of 
the corpora pedunculata with the antennal lobe, as 
recently described in the Hymenoptera*, the large 
spike could be a link in a circular pathway : antennal 
glomeruli — corpora pedunculata (calyx to «-lobe) — 
‘antennal lobe. : 
- More complete analyses of the corpora pedunculata 
responses and other activity in the cockroach brain 
are in progress and will be reported elsewhere. 
This work was supported by a fellowship from the 
National Science Foundation, U.S.A. 


Donatp M. MAYNARD 


Department of Zoology, 
University of Cambridge. 
Nov. 29. 
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- A New Quantitative Method for Antigen- 
Antibody Titrations in Gels 


Various methods have been devised for the 
quantitative analysis of precipitating antigen-anti- 
body systems in gels!-*. Because they each involve 
intrieate and time-consuming measurements there 
still exists the need for a simple assay technique in 
which conditions are readily stabilized and duplicated, 
and in which the end-point does not depend on the 

* precise measurement of precipitation band distances. 
Such a method is now reported. 
ct 
é.- 
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It is a modification of the Ouchterlony* punch- 
plate double diffusion technique. ‘A stainless steel 
punch was designed to cut simultaneously a 
large central well and six smaller equidistant peri- 
pheral wells in poured agar plates. The body of the 
punch and central cutter were machined from a solid 
billet of stainless steel, the cutter being bored to 
48 in. inner diameter and turned to j in. outer 
diameter. The peripheral cutters were made from 
i in. bore stainless steel hypodermic tubing and set 
into holes drilled in the punch body. All eutters were 
chamfered on the inside to provide a razor-fino 
eutting edge. Distances between opposing edges of 
central and peripheral cutters, as measured with » 
travelling microscope, are 5:78 + 0-06 mm., an 
accuracy of + 1 per cent. 

In practice, 1 per cent clarified New Zealand agar 
in saline, with 1 per cent sodium azide as preservative, 
is poured into 2} in. Petri dishes, 8 ml. per dish. After 
the gel has set in the refrigerator, the punch is placed 
centrally on the gel and pressed down with a firm, 
quick thrust. A capillary tube attached to a water 
vacuum pump is inserted down the shaft of each 
cutter in turn and the agar plug removed by suction. 
On withdrawal of the punch a pattern of clean-walled, 
uniformly placed wells is left in the agar. Dozens 


“of identical plates can be ‘prepared quickly in this 
< 


way. 

Into the large centre well 3-4 drops of antiserum 
are deposited and a glass or aluminium plug, about 
three-fourths the diameter of the well, placed cen- 
trally. The latter serves merely as a space-filler to 
spare antiserum. The Pétri dish is closed and stored 
at 37° C. over saline in a canister, to prevent drying. 
48-72 hr. later, depending on predetermined con- 
ditions for each antigen-antibody system, accumulated 
saline is removed from the peripheral wells and suit- 
able dilutions of antigen added in clockwise direction, 
the starting well being noted by a pencil mark on 
the Petri dish. Each well is filled flush with its rim. 
After further incubation for 24 hr. the precipitation 
lines have formed and remain constant indefinitely 
thereafter. 

At those wells where. antigen concentration is 
relatively high the precipitation bands develop as 
an are or parabola. Around wells of lower 


antigen concentrations a circle of precipitate is 


formed, completely surrounding the well. «The first 
well which is completely encircled is taken as the 
end-point. 

This end-point is objective and unequivocal. It 
seems capable of distinguishing between differences 
in concentration of the order of 10 per cent. Plates 
set up in duplicate and triplicate have: uniformly 
given identical end-points. Though the end-point 
seems constant from one time to another if con- 
ditions are carefully controlled, for routine assays it 
is probably preferable to include a reference antigen 
as a standard. 

So far this study has been based mostly on a 
system of anti-golden rod pollen rabbit serum versus 
a commercial golden rod pollen extract. As the extract 
came as a 50 per cent glycerine-saline solution, 50 per 
cent glycerine-saline was used as the diluent. Dilu- 
tions used began at 1:10 and rose by steps of 2 
through the next five wells to 1: 20. 

Other systems have also been briefly examined 
and the technique described seems to be generally 
applicable. It has been noted that where two major 
antigens are present in a system it is possible tc 
titrate for each independently, each antigen present. 
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ing a well «circling precipitation tiling ; at its 
distinctive dilution, 
aoe h the two end-points may : ‘appear on & single 
plate 

d am indebied | to Mr..C..G. Green and Mr. R. D. 
Peters of the Instrument Section for construction of 
the punch. 
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ed with: X-rays, gamma. 

rays or electrons, free sulphur is liberated?. 
A ‘quantitative investigation of this reaction reveals 
; Apart from de- 
see upon pH and concentration and certain 
shifts of. i fe oxygen has 
a greater effect than in ‘other oxygen-dependent 
h ions. . The dnd which are very low in 7i absence 











for oxygen saturation iy ose-rates b 







1,000 t./min. The most importan 
however, is that this: 
a very marked de ence upon dose-rate. 

of G, (number of sulphur atoms 


of energy eed) for various dose- 






constant. when a radiation dose d is further increased: 
Each dose-rate has its own maximum Qs value, which 
is the greater the slower the dose-rate (for example, 


17,000 for 0-71 r./min.). The attainment of the 
maxima is shifted towards bigger doses with 
deereasing dose-rates. It is in practice scarcely 
possible to reach the maximum experimentally at 
very low dose-rates, because the radiation times 
required would be inconveniently long. The value 
of the maxima can, however, be satisfactorily extra- 
polated since the results for medium and higher dose- 
rates establish that Gs is nearly inversely proportional 
to the dose-rate (see Fig. 1). 

The presence of oxygen is necessary for the chain 
reaotion to occur, Lowering the oxygen tension from 
100 per cent oxygen in the gaseous phase to 20 per 
cent causes a decrease of the Ge values but does not 
abolish the dose-rate effect. No after-effect of the 
irradiation has been observed. 

“The importance of this reaction, if other similar 
examples can be found, would appear to lie in the 
faet that the efficiency of ionizing radiations at very 
low dose-rates, as may occur with radioactive fall-outs, 
may auch: gronter. than they are thought to be 
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When conditions are suitably - 


. Tjonneland! have. described bimodal. flight aetivity 
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10 3.398 — Eo. 
Dose-rate (r./min.) ii E 
Fig. 1. Curves plotted for: (4) Total dose 10 r. before mazimum 






G,; (B)totaldose 3 x 105r 





at present. A short summary of part of the. rendi 
of this investigation is in the course of publi E. 
in the proceedings of the International Conference on. 
Radiobiology held in Cambridge (August 14-17, 1955). 
anda full account with experimental detail “be 
published elsewhere. : 
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> Rhythmic Biting Activity of Certain 
East African Mosquitoes 


In a recent communication in Nelureé, Corbet and 












in East African Trichoptera, with peaks of activity 
just after sunset ard before sunrise. A simila 
pattern is apparent :n the biting cycle of vari 
forest mosquitoes, and some years ago I introduced  . 
the term ‘eo-crepuscalar’ to deseribe this type of 
activity?. 

In most of the more specialized mosguitoes the 
pattern of biting actevity is repetitive from day to 
day and in addition many show a marked preference , 
for a particular leve, such as the forest eanopy?. d 
Though the biting crcles of most ‘common. species. ^ 
have now been studied in some detail, the re: e 
for these activity patterns are, still, in many 
not fully explained. It is therefore a matter of 
considerable interest to find a close correspondence 
between the biting cycle of a ¢ommon mosquito, 
Taeniorhynchus (Cogeillettidia) fuscopennatus Theo., 
and the flight rhythm of Cheumatopsyche sp. nov. ag 
shown by Corbet. more particularly as the. methods 
of capture were entirely different and as the cycle | 
shown by the mosquito is related to biting activity, — 
whereas the caddis fly probably feeds little if d 
in adult life. 

The results shown here for T. fuscopennatus (Fig. 
1) are taken. from @ long series of 24-hr. catches now 
in progress in a paèch ef forest near Entebbe, Uganda, 
about sixty-five miles south-west of Corbet's catching 
station at Jinja. These catches of biting females are* 
being carried out $5 &. above ground, in the forest 
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06 hr 
Catch time 
Fig; Sunset at 18.00 hr. 





canopy, with human bait, by: methods described 
elsewhere*. The time of capture of each specimen 
is recorded to the nearest minute but, to permit 


*¢é¥nparison with Corbet’s results, the figures have 


here been grouped by 10-min. periods. The sample 
under discussion was obtained in the twenty-five 
varried out, the number of T. fusco- 

ag As the sunset period is most 
; rtantin mosquito work and as the annual varia- 
"tion in sunsét time is more than half an hour at 
bbe, Local Mean Time and East African 
dard Time are not adequate for the work in 










isted to the time of sunset, 
d as 18.00 hr.5. In Corbet's 
communication East Xirican Standard Time is given. 
It is found that on the evening of the catch he dis- 
cusses owe y 1955) sunset occurred at „Jinja 








wave ‘of activity in | T. “fuscopennatus reaches dts peak 
in the third 10-min. period after sunset and in 
4 Cheumatopsyche in the fourth period. . The sunrise 
peaks are similarly related to the period before sun- 
n both eases there is only ten minutes difference 
ween the maximum for the mosquito and that 
r the caddis. 
-Corbet mentions that his study was concerned with 
_the cyclical emergence of insects from Lake Victoria. 
t is not felt, however, that emergence cycles can 
"have much effect on the biting-cycles of mosquitoes, as 
the females do not bite on the day of emergence, and 
many of them not until the third day of adult life. 
'.He' also mentions that more intense reproductive 
ivity at sunset may be the reason why the sunset 
“much larger than that at dawn. Elsewhere, 
n^ has advance the view that. in mosquitoes 
double ac ity peak different age-grades may 
fly at different ti , while Harker* has shown that, 
in the cockroach, activity rhythms may have a 
neuroseeretory basis. I believe that in insects showing 
abrupt eo- crepuscular activity the control of this 
ity is mainly microclimatie. 
sudden‘ nature of such activity peaks is well 
shown by the figures for T. fuscopennatus, where 
37 per cent of the entire night catch was taken in 
the 20-min. period during 18.21-18.40 hr. The abrupt- 
ness and short.duration of the wavexof activity 
suggest that a particular level of low light intensity 
‘may be important—it will be remembered that near 
“the equator, as at Entebbe and Jinja, light intensity 
changes very rapidly. indeed at dawn and sunset. 

























Instead, a special ‘Catch Time’ is used, this « 
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an Dxplanbion; ds "hunporied by. current pus 
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“on another mosquito, "Aedes (Finlaya) ingrami Edw. 


This apeties reaches'its peak of biting activity before. 
sunset, and in this. case the small peak at dawn. 
occurs after, not before, sunrise. “Under forest. 
conditions in East Africa, the main climatic difference 
between dawn and sunset is in temperature. In both 
periods low light intensities prevail and in. both 
saturation-deficiency is very low. While, however, 
sunset is a relatively. warm period, dawn is 
the coldest period of the twenty-four hours??? 
This may be the main reason for the difference 
between the numbers taken biting at these times, | 
as it is well known that in many species biting i 
activity is reduced by low temperatures. i 
The complexity of mosquito biting cycles is not, 
however, fally indicated by catches confined to one 
level. Where catching goes on simultaneously at 
various levels, marked qualitative differences in the 
respective cycles may be found, as has been shown 
in Anopheles (Myzomyia) gambiae Giles*. Current 
work reveals a similar state of affairs in T. fusco- 
pennatus. Broadly speaking, peaks of activity are. 
shorter but more int in the canopy than in the 
under-story, and in the under -story than at ground- 
level. ic 
As Corbet was dealing with a very wide range of. 
numbers, the scale of his histogram is of necessity. 
logarithmic. niens though this scale may be, 
learly the very abrupt nature 
of the peaks—nor ti rmous quantitülive differ- 
ence between them. Deducing the arithmetical totals 
it is found that the highest 10-min. 
period after sunset yielded more than twenty times 
as many insects as the highest dawn period. For this 
reason an arithmetical scale has been used in the 
present eommunication. = 
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Insecticide Resistance in 
Anopheles gambiae Giles 


ALTHOUGH authenticated cases of physiological 
resistance to insecticides on the part of anopheline. 
mosquitoes have been reported from Europe!, North 
America? and the Far East’, no such occurrence has 
so far been reported fromy Africa. The following 
preliminary observations appear to constitute a 
prima facie case of such resistance and it has therefore 
been considered desirable to place them on record. 

In connexion with the Western Sokoto (Northern 
Nigeria) Malaria Control Pilot Project, an area of 
about 300 square miles has been set aside for treat- 
ment with dieldrin. In this zone are-two large com-, 
munities in whieh all houses have been treated as 
follows: Birnin Kebbi—two sprayings with dieldrin 
50 per cent wettable powder at 25 mgm. dieldrin. 
per sq. ft. followed by one at 50 mgm. per sq. ft.; 
Gwandu—three sprayings with the same insecticide 
at 25 mgm. per sq. ft. ; all sprayings were at intervals 
of six months, commencing in June 1954. 
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‘Tabled — 
: E Concen- |. No. oti Per 
vos]; Mosquito | tration | mos- | cent 
Place) material { oper quitoes | mort- 
VIS 4 cent Fexposed| ality 
 Birnin Kebbl | | | 4-0 64 83 
| (dieldrin ^. | Bred from | Dieldrin | 2-0 62 45 
. Zone) wild larva j 190 70 16 
: i | 05 61 5 
| o0 15 93 
Dieldyin | £0 15 60 
SU. P oq 15 33 
0:5 15 20 
d 4-0 15 100 
age PE ok 2:0 25 92 
redfrom .| DDT 1-6 16 31 
wild larvee 1:3 16 | 6 
1-0 20 5 
; 0-5 1l 0 
ie : : £0 35 100* 
Wild- Dieldrin 2-0 35 190* 
caught Ex , 10 36 100* 
0:5 14 100t 











per cent knocked down during !. hr. exposure period. 
cent ‘Knocked down: during 1 hr. exposure period. 





t for susceptibility insecticides devised 
o and Nash! was applied to 4. gambiae 
two towns in the dieldrin zone and from 

“town about fifteen miles outside the 
rea. These tests consisted of exposing fed 


e females Pu t wild- p or bred from 
la w l hr : 








were run using Risella oil diluted as before but with- 
out dissolved bee nirol mortalities 






: The median letha 3 
graphically, for the Birnin Kebbi ma 
lieldrini, 2-0 per cent ; 5 
able figures for the 
Árgungu area c 





g 

st. ontration aed {o 5 per cent). 
However, M following. communication, Busvine 
zives median lethal con 
:olonies of A. gambiae, as follows : 
nt; DDT, 0-95 per cent. 

The difference. n DDT-to 
igures 1-6 per cent and 0-95 per cent may not be 
ügnifieant, but the eight-fold difference in tolerance 
of dieldrin, while by no means as striking as some 
'eported cases of insecticide resistance, is probably 
iifficient to enable the spécies to survive the control 
neasures at present in force. It may be mentioned 
hat houseflies from the same, two towns, which 
‘eturned to- normal numbers in the sprayed zone 
Vfter the first year of treatment, have shown a seven- 
‘old increase in their tolerance of dieldrin. 
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and tested at the same tornpoesiuns, E ipio hours a 
after a blood meal. : ; = 


ations. „for susceptible.. 
; in, 0-25 Ber? 


lerance indicated by the 


0-015 per cent; 


Per cent DDT ae 2 1 
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Anopheles gambiae to Var rious Insecticides 


Ty several areas waere large-scale residual spraying 
programmes have been undertaken against mos- 
quitoes, some increase in their resistance to inseeticides 
has been suspected efter a year or two. Unless the 
increase is very great, it is not easy to establish from 
field-observations, which "may ‘be influenced by 
seasonal vafiations and, possibly, the inefficiency of 
operators. Laboratory comparisons of specimens 
from sprayed and vnsprayed areas are desirable; 
but very little is known of natural variations in 
resistance of any species in different localities, There 
is much to be said, thereforé, for preliminary de- 
termination of resistance-levels before undertaking 
large Spraying campaigns. 

This" communicatien records some preliminary 
results on the normal resistance of the African mos- 
quito Anopheles gambiae. The method of measure- 
ment was introdueéd. by Busvine and Nash}, but i$. 
more fully described in an:annex to the Fifth Report. 
of the World Heaith Organization Expert. Committee 
on Malaria? Two strains of A, gambiae were used, © 
both of which had seen reared for a. number of . 










generations im the laboratories of the Ross Institute 
in London, as xnentioned by Wall’, One [o 
West African ad 
been reared for about eap. 






tivity. The other hac Poen obtained: from: v Tengeni, 
Tanganyika, and reared in London for about ; 


generations. The mosquitoes wero reared at. 





Tests were carried out wi 
four. different days, Ger a pétiod covering about 
i he mosquitoes. On each 
occasion, about three replicates of five mosquitoes 
«posed at cach concentration tested. When 
dts were carefully examined, it was evident 
that there was rio.appreciable difference between the 
two strains in re istarce to DDT or gamma BHC, 
so the results were combined. Only the West African 
strain was used in the tests with dieldrin. The results 
corrected for the overall contro] mortality (8 per cen 
were a8 follow : 















Per cent DDT 2 1 

Per cent kill 91 53^ 

Per cent gamma BHC 0-06 0-03 

Per cent kill 100 96 + 
Per cent dieldrin 0-45 6:40 9- 30 x 
Per cent kill 


100 95 " p9 





# Logarithms o ceatration/probit mortality 
gression lines were drawn to these results, and 
following median lethal concentrations were eg 
visually: DDT, 6-95 per cent 
dieldrin, 0-25 pi 

Mr. J. G. Halcrow kindly allows me to quote some 
comparable results which he obtained in unsprayed 
areas of Mauritius in 1954, using the same method, 
with adults wick emerged from larvæ collected, 
the field : 















] 0-5 
Per cent kill 100 75 41 
Per cent dieldrii 0:5 0:3 0:2 
Per cent kill 3100 64 28 


These figures indicate a slightly greater suscept- ` 
ibility to DDT (median :ethal  Soncentietipn, 0-7 per 


















: cent), but the reaistà 
that of the labo 


London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W.C.1 


t Busvine, J. R., and Nash, R., Bull. Entom. Res., 44, 371 (1953). 
? World Health Organization Tech. Series Report No. 80 (1954). 
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So-called *Glacier-Worms' in New 


Zealand 


SowE years ago, during an expedition to the 
St. Elias Mountains on the Alaska- Yukon ‘boundary, 
l found some oligochaetous annelids, which are 
known. to occur throughout the western «coastal 
ranges of North. America, and are usually referred 
io as 'glacier-worms' or ‘ice-worms’!. In my report 
of this find I asked for any information that might be 
available upon the occurrence cod distribution in 
"general of species of the?particular genus, Mesen- 
, Chytraeus, to which these worms belong. However, 
"cnota single reply has since been received in answer 
“to that inquiry. 
Soon after coming to New. Zeal: 

cor, essi. 
















small insecta, Ü PS 
in the ice. Indeed, these tures, and also spiders, 
had been reported by the pioneer surveyors, C. 
Douglas and A. P. Harper, in the early 1890's 2:3. 
Having failed to find any of these insects myself 
during one- or two visits to this glacier, I was very 
gratified recently £o receive from Mr. R. J. War- 
burton of Waiho, eral specimens which 
he had collected and preserv 
kindness of Dr. G. H. Satchell, of the Department 
. ef Zoology, University of Otàgo, these have now 




















and one adult, of some speci 
<: Moreover, as Dr. Satchell has 
the presence together of larva 
identification possible. The family Chi 
scarcely been studied at all in New Zealand, only a 
action of the species having as yet been described. 
nown colloquially as the ‘Harlequin fly’, t y are, 
it seems, almost Ibiquitous, chironomid bs. being , 
taken f aried environments as hot springs, 
bottoms of deep lakes, from soil, from dung 
and from any other moist habitats. Yet here is 
one which selects glacier ice and melt-water for its 
temporary home. — Douglas? had described the 
“small, worm-like things" as froma sixteenth to an 
th of an inch in length, very active, and when 
tending to ive into the almost invisible 
l the reds ibed ice. In considering them 
he anticipated modern determ- 



















The specimens kindly sent me by-Mr. Warburton 
were found in small streams of mélt-water in the 
centre of the glacier, either in the water itself or 
the actual ice forming the bed and banks of the 
ams; but the majority of the lèervæ were dug 
of the ice, while the adult stage, thé: fly, was 
found crawling on the ice in the  Wicinity of the 
*worms', Most specimens seem tonbe more prevalent 
in streams which flow through co age ively clean 
ice. The largest ‘colony’ which Mr. Warburton came 
across was at the foot of the main ice fall of the 
“Franz. Josef Glacier at about 3,400 ft. Here there 
<o were literally hundreds of them in the ie the bed 






















Later, 


n spirit. Through the . 


,course of the work, a t 
“for suspendin 
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selt-water streams, dithough at the time (9-a.m.)} 
r were scarcely flowing owing to. the frost. 
hen the volume of water had increased, the 
‘colony’ was found:to be greatly reduced in numbers, 
In fact, it would seem that these creatures must 
have quite a precarious existence, for increase in 
volume of water, either from melting or rain (in 
a district of very high precipitation), must wash 
away the majority of them. They have not so far 
been discovered on the. neighbourifig Fox Glacier, 
nor on other glaciers of the Southern Alps; and 
their altitudinal range, on the Franz Josef Glacier, 
seems to be between about 1,400 ft. and 3,400 ft. 
The larva have been found active in dull weather 
and in sunshine, and: at various hours between 
9 a.m. and 3 p.m., from summer through autumn to 
winter, namely, January to June. 

There would certainly seem to be ample scope for 
further study of this interesting species, and stage 
of development, of this chironomid fly : not even & 
name is as yet available for it. 

Since 1 am about to return to Englaud, any 
correspondence arising out of the above. subject. 
should be addressed. to elo Clare College, 
Cambridge. 








me, 





N. E. Oper 
Department of Geology, ; 
University of Otago, 
Dunedin, New Zealand 

l Jan. 11.. * 
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Maintenance of Adult Mosquito Tissue 


in a Tissue-Cul 
A SERIES of experiments 


has been performed to discover the 
development in adult 












-culture medium was used. 
xtirpated ovaries in various stages of 
development. This was done to see if development 
of the isolated ovaries could be induced or continued. 

The anautogenous species used were Aedes hexo- 
dontus Dyar and Aedes aegypti (Linnaeus)... Aedes 
communis (De Geer), a species of mosquito auto- 
genous in the Churchill, Manitoba, region}, was also 
used. 

The ovaries were removed.from the inscia using 
a sterile technig the following manner: 
adult female ito wag Surfaco tere ” 
immersion foi n. in a 0-5 per cent solution of 
mercuric chloride in 50 per cent ethyl aleohol. The 
Sit rfaco-stoniliggd insect was transferred to insect 
Ringer solution? and thelast abdominal segment; 
grasped with a pair of fine jeweller’s forceps, while 
the thorax and upper abdomen were held with another 
pair of forceps. The genitalia, spermatheem, ovaries: 
and gut of the mosquito were stretched from the rest 
of the abdomen by steadily pulling on the last seg- 
ment. The ovaries were then broken aw ay from the 
vagina and separated from the insect. They were 
placed in a drop of tissue-culture medium on & 
polished, sterile, cover glass, and this cover glass 
was inverted over a deep depression slide. Finally, 
the eover glass was fastened to the slide with hot 
melted pareu 
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The chemically defined tissie-culture medium was 
the improved M199, now called M150, developed 
by Morgan*. This medium is similar to that used 
for growing monkey kidney for polio vaccine research. 
In the muscle tissue of the ovaries of Aedes 
hevodontus and Aedes communis showed contraction 
for as long as seven days, but no egg development 

noted, The muscle tissue of Aedes aegypti showed 
for as long as sixty days in M150, but 
)0'development of jhe ovaries took place. 
sect; Ringer solution and of Polyphemus 
and Cynthia (Lepidoptera) blood per- 
ovement only for from two to three 
‘as no development of the ovaries. No 
as noted in any of the tissue-culture 
b some migration of the strands of 
tissue attached to the ovaries was noted along the 
polished glass surface. . 
o Dr. J. F. Morgan, National Health and Welfare 
ratory, Ottawa, Canada, supplied the tissue- 
um; Dr. H. A. Schneideman, Depart- 
oology, Cornell University, supplied the 
tera blood. The interest and advice of both 
colleagues were most helpful. , 

NOISE Wem T W. E. BECKEL 

























. (personal communication). Morgan, J. 

and Parker, E. C., Proc. Soc, Br Biol, Med... 

an, J. F.. Campbell, M. E., and Morton, H. 
Ans, (October 1955). € 


Morton, 
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.. Polymorphism of Alkyl Sulphate 


ALKYL sulphate soaps NaSO,C,Hen+.,, like the fatty 
acids and alcohols, may be expected to have a 
tendency to join together the hydrophylic groups of 
neighbouring molecules. In the erystalline state, 
this tendency. will lead to sheets of double molecules 
with stretched chains more.or less perpendicular to 
the sheets. We have measured the corresponding. 
long spacing, using the classical method of opper 
Ke reflexion, at a thin layer of soap on a glass slide, 
the distance plate to axis in the Muller camera being 








Table 1. DIFFERENT LONG SPACINGS INDICATING AS MANY DIFFERENT MODIFICATIONS OF CRYSTABLINE SODIUM ALEYLA 
w = weak. For * and t and other signs see text. 


Spacings in A. at room temperature. 
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10 cm. During the investigation, We saw a paper : : 
by Rawlings and Lirgafelter!, who made a complete 


deterfnination of the unit cells. They found different — 
modifications, the ofofm with the smallest water 
content being the most stable. We have also found 
this «-modificatien. Moreover, we succeeded: in mak: 
ing all our substances erystallize completely in this 
modification. This proves he chemical homogeneity 
(within some. per cent) of our substances and their 








Aor 2° to 6°). Fig. 1 gwes an 
on which the table is] j 


* end f respectively against the 
difficult to make the surface of 
of the glass slide coincide with 

A correction was sometimes 








otati > 

applied fi is. GM 
The eolumns of TaHe 1 indicate twelve modifica 
tioms not given by Rawlings and Lingafelter. “Wit 
Cs- and C,-soaps we heve found only the «-modifica- 
tion (28-5 and 31-8 A.. In the case ef C,,-soaps, i 

















a p q r Li t P 
" Cis l ak ame 

— 45-0* -— 38-3. "XE - (1) Eke (21) (a) i 
emm -— com 38:25T -= c (2) fom ethanol (5) 
a 3* — " — — 39-0* -— © 43)=(2) 2 hr. at 60° o " 
4057 ~ WR II 30-25 = ^m 3) s 70 (^ 
T — 41-8 (w — 7 E 715) fsom acetone - (b) s 
MEE 448* -— 39-3* — (6) səaked in‘eeetone (c) 
tX 44:9 - — 35:3* 17) with water (d). 

m -— (8) Bu Pont (a) ^ : 

— MS X9) » from ethanol (b) 

— WE -— E ». from water (b) 
— — — (11) tkis lab. m (5) 
ASL = — 12)e€11) 30 min. at- 65? (same 6. hr.) - (e) 
43-0 — 35-6 33-9 (13) 12) 1 hr. at 85°. (e) 
43:1 (w) 36-5 — — (14) this lab. from acetone (b) 
49-2 37-8 A : — g €5) Lu Pont , Qo 
430 s — 35:5 (w) — — $e (16)--415) at 70° (same as (14) (o) 
430: — 35:3 34:DT emm & O7)=:11) soaked in acetone (¢) 
49:0 — — 34-5 — (18) Du Pont soaked in acetone (t) 
43:0: ~ 35:5 (w) — — (19)-.17) at 80° (e) 
32:0. — — — — (20)-- 18) at 80° (e) 
83-87 86-8 (w) 28-0t 27-2 a (21) frem butanol, theri rinsed with ether (a) 
28-0 30-3 (w) 27-9 27-2 (22) lize (21) R ] 
33-0 30-3 (w) 28-0 a= (23)= 22) 4 hr. at 75? . (e) 
339 29-6 (w) 27 26-9 (w) (24) from ethanol (b) ; 
93-0. — — — (25) fram acetone (b) (same soaked e) 
$39 — 








(26) from water (b) 
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Notice the strength of the first three orders and the blurred appearance of the lines of 
a smeared preparation (1) compared with preparations (3) and (4) crystallized on the slide 


addition to the «-modification (38-5 A.) we got a new 
modification with d = 32-8 A. The search in these 
three cases has, however, not been as exhaustive as 
with Cres Cy and C ,4,-soaps. 
The different modifications are most probably 
connected with differences in tilt of the chains and 
. number of water molecules added to the hydrophilic 
groups. It is less probable that an appreciable number 
of otek solvent molecules were bonnie the same 
modifications arose from t solvents, which 
the other always contained some water. It 
is curious that at room ture all the modifica- 
tions found are (meta)stable, as is proved by the 
constancy of their X-ray diffraction pattern after 
many days. Another curious fact (see Table 1) is 
that soaking sometimes has as much effect as 


rec izing: (LL), (14), (17) and (21), (25). This 
may have A E A n J 
» J. A. PRINS 

Technical Physics Laboratory, F. 

Technical University, 

à Delft. 

* W. PniNs* 
Physical Chemical Laboratory, ~ . 

University of Leyden. 5 E 

Oct. 3. É 


ax $ Present address; Dept. of Chemistry, Cornell University, Ithaca, 
5 a * 
V * Rawlings, F. F., and Lingafelter, E. C., J. Amer. Chem. So, 77, 870 
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= es, f Electro ti 
ow io-frequency magnetic 
o* » Signals of Natural Origin 


` ATURAL electromagnetic Tsignals of very low 
ency hive been studied bygayeral iveetign o 
the past few years. £In 1 Willis? repor 
a series of meurt of Ka rg cams s the 
frequency- cles/sec. but did not discuss 
the probllin ot the physieal origin of the observed 
signals. That some of the signa 
are due to lightning is m cated by observa- 
tions of other investigators?, rons and Henissart?, 
working in the frequency-range 1-20 cycles/sec., have 
n. xu correlations between low-frequency mag- 
netic fluctuations and geomagnetic disturbance and 
solar phenomena. Therefore it appears that in the 
frequency-range 1-100 cycles/sec. there is a transition 
in the dominant physical cause of vtural electro- 
magnetic signals. 

More than a year ago, we undertook a programme 
of measurement of natural electromagnetic signals in 
the audio-frequency range 25-130 eyolee/nedi with the 

55 & 
As = AD... J . 


he 
centre left-hand part, the spectra of (1) M (4) have been superposed. The complete boe 


hand Mee 


reported by Willis | 
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—. view of gathering evidence concern- 
E ing ir physical origin. In March 

ind .April of 1954, measurements 
in the frequency range 10,000-35 
cycles/see., conducted jointly with 
L. Liebermann of the University 
of California at La Jolla, estab- 
lished that a large number of 
signals at less than 130 cycles/see, 

20 Sk mam by a high- 
requency component with char- 
acteristic atmospherie wave-form, 
and presumably were produced by 
lightning discharges. 

Subsequent to the joint tests, 
equipment for measuring low-fre- 
quency signals has been maintained 
by one of us (O. E. D.) in the Borrego Valley of 
Southern California at lat. 33* 25'N. and long. 
116° 20' W. At this remote desert location, inter- 
ference due to artificial signals from electromagnetic 
devices and power-lines was negligible. Both air-core 
coils and a vertical antenna' have been used for 
deteeting the signals. In both cases the half-power 
points of the overall system (detecting element and 
amplifier) were at 25 and 130 cycles/sec. While 
oscillographic recording has for examining 
signal wave-form, it was expedient to employ a 
rectifier, smoothing circuit, and pen recorder in the 
study of the temporal variation of the mean signal 
amplitude over long f, of the order of 
mont » 

The mean signal amplitude in the months of March 
and April exhibited a fairly regular diurnal oscillation 
which strikingly similar in amplitude and phase 
to the l variation of the atmospheric electrical 
potential gradient measured at sea. Fig. 1 presents 
the mean diurnal oscillation of the electromagnetic 
signal amplitude during 14 days in March and April 
and the mean diurnal oscillation of the potential 
gradient measured during the months of February, 
March and April on Cruise VII of the Carnegie*. 
Similar correspondence between the two diurnal 
oseillations was found during the fall months. The 
maximum ordinates of each curve lie between 14 and 
21 hr. ppivorsal time. In precisely this interval 
it is mid-afternoon suceessively in Central Africa 
and in the Amazon Valley when these principal. 
world thunderstorm centres reach their peak 
activity. 

Tho diurnal oscillation of the low-frequency signal 
amplitude is quite different during the summer 
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Fig. 1. Mean diurnal variation of (A) low-ft cy signal 
amplitude, Borrego Vahey, Maron aud Api 1954. (B) potential 
gradient at sea, February, March and April 1929 
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While the results presented here are notin them- 
selves conclusive evidance, they strongly suggest that 
the majority of the electromagnetic ‘signals between- 
25 and 180 cycles/sec. are atmospherics... Further, 
the signals in this frequency-range appear to have a 
sufficiently low attenuation to suggest that they are 
received from lightring in all parts of the world. 
In the case of properly selected observing sites, remote 
from large. thunderstorm centres, the mean signal 
-amplitude is roughly proportional to the number of 
storms in progress. Thus, it appears possible that an 
index of world thunderstorm activity may be obtained 
from one or & very small number of carefully selected 
low-frequency stations. 
The measurements reported here have been con- 
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0 : ; ‘tinued and supplemenied by additional measurements. 
00 04 08 12 16 20hr.G.-. A more complete accaunt will be published elsewhere. 
16 20 - 00 : 04 08 12 hr. 1.M.T- R. E. HOLZER 
j O. E. DEAL 


Fig. 2. Mean dturnal variation of gece rd signal amplitude, E " A 
Borrego Valley, August 1954 Institute of Geophysics, 


- University of California, 
months, as shown in Fig. 2. Between 10 and 24 hr. ' Los Angeles, Califarnia, 
local (120th meridian) time the amplitude is much 1 Willis, H., Natur, 3 n, 887 (1948). 
larger than during the corresponding hours in spring * Watson-Watt, R erd, J. F., and Lutkin, F. E., Proc. Roy. 


1 i Soc., À, 162, ET (1937 burn, F., and Pierce, P T., Nature, 
and autumn, reaching & value about three times as 191837 (A058), t jer. op Wend and ple ws, Woe Nature, 
great~ at 16 hr. local time. The interval of large 179, 495 (1959). 


signal amplitude corresponds to the time of  ?*Aarons, J., and Henissart,"M., Nature, 172, 682 (1958). 


greatest thunderstorm activity on the North  'Torreson, O. W., Gish, O. H., Parkinson, W. C., and Wait, G. B.,- 


Scientific Results of Cruise VII of the Carnegie, Carnegie Institu- 


American continent, within 35° of the observing tion of Washington, Pub. 568 (1046). 
station. 

It is well known that the electrical potential = - < 
gradient at sea executes a regular diurnal oscillation Trinuclear Molecules in the Crystal 


on' universal time. The observation is usuall - nz : 
interpreted as an indication of world-wide Vider Structure of Bisacetylacetonenickel(H) 
storm activity, on the hypothesis that thunderstorms- Tue stereochemistry of four-covalent nickel(II) 
supply an upward current to the ionosphere which complexes has been à subject of great interest to 
leaks back'to the earth in all regions away from the chemists for the pas; two decades. Following the 
immediate vicinity of the storms. Over the oceans enunciation’ of Paulng's theories relating stereo- 
where the atmospheric conductivity varies only a chemistry, bonding crbitals and magnetic moment, 
few per cent during an undisturbed day, the potential it has been shown that, in all cases where structural 
gradient is nearly proportional to the leakage current studies have beer carried out, the diamagnetic four- 
density and, hence, approximately proportional to covalent complexes of nickel(II) are square planar’. 
the number of thunderstorms in progress over the However, httle work has been done to investigate 
world. The implication of the correlation shown in the structure of the paramagnetic (presumably) 
Fig. 1 is that the mean amplitude of the low-frequency four-covalent complexes such as bissalicylaldehyde- 
electromagnetic signal is also an approximate measure nickel(II) and bisacetzlacetonenickel(II), These com- 
of world thunderstorm activity. plexes have a magnesic moment indicating two un- 
The most surprising feature of the implication lies paired electrons? and usually this has been assumed, 
in the fact that the two principal thunderstorm without proof, to’ irdicate that 4s4p? tetrahedral 
centres in South America and Africa are respectively bonding occurs. Tt has been shown by Curtiss, Lyle 


65° and 135°-from Borrego Valley ; hence, the ampli- and Lingafelter? that the X-ray powder patterns of, 


tude of the signals from these centres might be  bissalieyleldehydenickel(II) and of its zinc analogue 
expected to differ significantly. The apparent are identical. This has been taken as evidence in 
anomaly finds a plausible explanation if one assumes support of a tetrahedral arrangement “of thé four 
that- the signal power is confined by the spherical oxygen atoms around the nickel(II) atom because 
wave-guide formed by the earth and ionosphere, and zinc(II) i is known to display tetrahedral co-ordination. 
that to a first approximation at very low frequencies However, in the absence of definite proof that the 
one may neglect the differences between signal zinc(II) atom has tesrahedral co-ordination m this 
attenuation over daylight and dark paths. In these instance, the case is not proved. It was decided, 
circumstances the signal power would vary with therefore, to carry cut an X-ray investigation of 
engular distance, 0, from the source as exp (- «0)/ bisacetylacetonenickel(IT) and the preliminary results 
sin 0. ‘Assuming the attenuation constant, a, to be are summarized here. 

f the order of 1/60 deg.-! and taking account of the Crystals of bisaretylacetonenickel(II), prepared by 
signal propagation over both the -long and short sublimation under reduced pressure, were found to be 
wreat-circle paths, one finds that the mean signal orthorhombic witha = 15-65 + 0-02 A., b = 23-23 + 


E wer from similar sources between 70° and 150° 0-04 A., c = 9-64 + 9:02 A. Absent spectra are: _ 


om the observing station varies by less than a (h0l) when'h is odd and (hk0) when k is odd. 
factor of 2. Thus, if there is no extensive thunder- These absences show the space group to be either 
storm activity close to the observing station, the Pmab or P2,ab. Testa for pyroelectricity and piezo- 
«nean signal amplitude should be roughly proportional electricity were negat-ve, and a statistical survey of 
Ko the number of storms in progress. the intensities of the (Ah0l) and (Ak0) zones by the 
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procedure of Howells, Phillips and- Rogers* did not 
give a conclusive result which would enable a choice 
between the^two' space groups to be made. The 
density of the crystals is 1-455 + 0-001 gm./ml. and 
the number of formula units Ni(C,H,O,).-in the unit 
cell is 12 (calculated 11-96 + 0-07). 

Examination of the three-dimensional Patterson 
function and, in particular, of Patterson-Harker 
sections, showed that there are three nickel atoms in 


the asymmetric unit, the space group being P2,ab.. 


The co-ordinates of these three nickels are given in 
Table 1; the three atoms are very nearly collinear 
and the distances between adjacent atoms are: 
Ni, — Nig, 2:72 A., and Ni, — Ni, 2-88 A. 


Table 1. CO-ORDINATES AS FRACTIONS OF THE AXIAL LENGTHS 
Atom 


^ € y 2 
Ni, 0 092 0-036 0 266 
Nis 0-000 0 120 0 125 
Ni, —0-098 0-208 —0 017 


- It is considered that, at the stage to which this 
work has been taken, the difference between these 
. two values is not significant. The proximity of the 
nickel atoms implies either (a) an interaction be- 
tween neighbourmg nickels, or (b) a bridging of 
neighbouring nickels by other atoms. In either case 
the crystal must contain large molecules, each 
three times as big as hitherto supposed, namely, 
Ni,(CsH,0,),. The presence of these trinuclear mole- 
cules is shown plainly m the electron density pro- 
jection on (001), o(zy0), reproduced in Fig. 1. Direct 
and ‘trial and error’ methods of determining the 
positions of the other atoms have failed to lead to a 
unique solution. Many possible molecular models can 
be ruled out, but with trmuclear molecules the 
possibility of octahedral co-ordination of the nickel 
atoms must be taken into account; it is not simply 
a choice between tetrahedral and square-planar 
co-ordination. ' 

It is apparent that further investigation of this 
compound using other physical techniques is essential 





Fig, 3 Electron-density projection on (001). Contour interval 
arbitrary, some contours — irs nickel atoms being omitted 
‘or clarity 
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before one can decide between the various possible 
structures with any: confidence. With this object in 
view, further work is proceeding in collaboràtion with 
Prof. R. S. Nyholm. In particular, the magnetic 
susceptibility is being studied over a range of tem- 
perature, the molecular weight is being determined 
in various solvents and infra-red’ studies are to be 
carried out. : 

- I wish to thank both Dame Kathleen Lonsdale 
and Prof. R. S. Nyholm for their help and advice. 
The award by the University of London of the Arthur 
Jubber and other postgraduate studentships is 
acknowledged with thanks. 


r * 2 Q. J. BULLEN 


.Department of Chemical Crystallography, . 
University College, P 

Gower Street, 

London, W.C.1. 


* Present address :. Department of Chemistry, University College 
of the Gold Coast, Achimota, Gold Coast. 


1 See, for example, Godycki, L. E., and Rundle, R E., Acta Cryst., 
8, 487 (1953). Cox, E. G., Wardlaw, W., and Webster, K. C., 
J. Chem. Soc., 1475 (1985). s 

* Mellon D: P., and Craig, D. P., J. Proc. Roy, Soc., N.S.W.. 74, 475 

3 Curtiss, D. H., Lyle, F. K. C., and Lingafelter, E. C., Acta Cryst., 
8, 388 (1952). 

s Honei P R., Phillips, D.,C., and Rogers, D., Acta Cryst., 3, 210 
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The Arrow of Time 


Ir is widely believed that all irreversible mechanical 
processes mvolve an increase of entropy, and that 
‘classical’ (that is, non-statistical) mechanics, of con- 
tinuous media as well as of particles, can describe 
physical processes only in so far as they are reversible 
in time. This means that a film taken of a classical 
process should be reversible, in the sense that, if put 


. into a projector with the last picture first, it should 


again yield & possible classical process. 

This is a myth, however, as a trivial counter- 
example will show. Suppose a film is taken of a 
large surface of water initially ab rest into which a. 
stone is dropped. The reversed film will show con- 
tracting circular, waves of increasing amplitude. 
Moreover, immediately behind the highest wave crest, 
a circular region of undisturbed water will close in» 
towards the centre. This cannot be regarded as*a-= 
possible classical process. (It would demand a vast 
number of distant coherent generators of waves the co- 
ordination of which, to be explicable, would have to 
be shown, in the film, as origmating from one centre. 
This, however, raises precisely the same difficulty 
again, 1f we try to reverse the amended film.) j 

Thus irreversible classical processes exist. (On the 
other hand, in statistical mechanics all processes are 
in principle, reversible, even if the reversion is highly 
rmprobable. Although the arrow of time is not 
implied by the fundamental equations, it nevertheless 
-characterizes most solutions. For example, in apply 
ing Maxwell’s theory, the initial conditions determine 
whether we choose to work with retarded or witt 
advanced potentials, and the resulting situation is, ir 
general, irreversible. 


K. R. POPPER 


' University of Lóndon. 
Nov. 30. 


1 See, for example, Max Born, "Natural Philosophy of Cause anwe 
hance”, especially pp. 5f. (1949). ‘ 
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n (Meetings marked wuh ‘an asterisk * are ‘open to the public) 


53 ! * Monday, March 19 

UNIVERSITY OF LONDON (at Burkbeck College, Malet Street. London, 
"V.C 1), at 4.15 p.m —Prof Y. Cauchois (Paris): “The Present 
State of X-Ray Spectroscopy and Its Application to the Study of 
3ohds" * (Further lectures on March>20 and 21.) E 


INSTITUTION OF ELEOTRICAL ENG'NEERS, RADIO AND TELECOM- 
MUNICATION SECTION (at Savoy Place, London; W.C.2), at 5.30 p.m.— 
Knformal, evening on ‘Electronics and Automation". Dr. H. A 
Thomas ) “Some Industrial Applications" (with films and demon- 
strations). 


SOCIETY OF CHEMICAL INDUSTRY, PESTIOIDES GROUP and AGRI- * 
CULTURE GROUP (at the Chemical Society, Burlington House, Picca- 
a Tondon, W.1),at 5 30 p.m.—Dr E. J. Miller: “Toxic Chemicals 
n Foo x E 


Usivinsmy oF LONDON (at King's College, Strand, London, W.C 2), 
at 5.80 p.m.—Dr. J. T. Scales. “Biomechanical Problems in 
WOrthopzdics".* -, 7 


INSTITUTE OF METAL FINISHING (at Northampton Polytechnic, ° 
3t John Street, London,-E C 1), at 6.15 p.m.—Dr. T. P. Hoar: “Some 
Weroblems in Bright Plating”. i 


ROYAL GEOGRAPHICAL SootetTy (at 1 Kensington Gore, London, 
S W.7), at 8 30 p.m.—Prof. O. H. K. Spate. “Problems of Develop- 
sment in New Guinea" 


Tuesday, March 20 


INSTITUTION OF CHEMICAL ENGINEERS (in conjunetion with the 
BRITISH NUCLEAR ENERGY CONFERENCE at the Royal Institution, 
Albemarle Street, London, W.1), at 5 30 p m.—Mr. C. M. Nicholls, 
Mr. J. B. Morris and Mr. F, W. Fenning : “The Application of Fluid- 
zation Techniques to Nuclear Reactors”. 


ScIENTIFIO FILM ASSOCIATION (in the Mezzanine Cinema, Shell-Mex 
sHouse, Strand, London, W.C.2), at 6.30 p.m —Meeting on “The 
Making of Research Films".* 2 


INSTITUTION OF MEOHANIOAD ENGINEERS, EDUCATION GROUP (at 
1 Birdcage Walk, Westminster, London, S.W.1), at 3.45 p.m.—Dis- 
sussion on “The Use of Pictures and Other Graphical Methods in 
Teaching Engineering". 


ROYAL AERONAUTICAL SOOIETY (at 4 Hamilton Place, London, 
W 1), at 7 p m.—Mr. P. T. Fink: “Experiments on Flow Over Swept 
<Back Wings”. , - 


i Tuesday, March 20—Thursday, March 22 


INSTITUTION OF NAVAL AROHITEOTS (In the Weir Lecture Hall, 
10 Upper Belgrave Street, London, S.W.1), at 10 a.m. daily—Spring 
Meeting. 


Tuesday, March 20 E ' z 
At 10 a.m.—-Annual General Meeting. 


y OILÁND COLOUR CHEMISTS’ ASSOCIATION (at the Royal Horticultural 
Society’s New Hall, Greycoat and Elverton Streets, London. 8.W.1)— 
Eighth Technical Exhibition * Hu 


Wednesday, March 2l > ' 


INSTITUTE OF BIOLOGY, LONDON BRANCH; ROYAL INSTITUTE OF 

HEMISTRY, LONDON SECTION ; INSTITUTE OF PHYSIOS LONDON AND 

OMB COUNTIES BRANOH (at the Senate House, University of London, 
London, W.C.1), at 5 p.m.—Jotut Symposium on “The Presentation 
of Science to the Public". 


INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
L Kensington Gore, London, S.W.7), at 5 p.m.—Meeting on ‘‘Develop- 
wnents of the Decca Navigator System". 


, ROYAL METROROLOGICAL Soormty (at 49 Cromwell Road,-London, 
3.W.7), at 5 p m —Mr. J. K. Bannon and Mr. A Gilchrist: ‘‘Varia- 
tions of, Temperature in the Troposphere and Lower Stratosphere” ; 
Mr. E, B. Kraus : (a) ‘Secular Changes of Tropical Rainfall Regimes”, 
‘b) "Secular Vailations of East-Coast Rainfall Regimes”. 


ROYAL STATISTICAL SOCIETY (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, W.C.1), at 5.15 p.m. 
ou d S.-Phillips : "United Kingdom Indices of Wholesale Prices 


EuGENIOS SOCIETY (at the Royal Society, Burlington House, 
Wiccadilly, London, W 1), at 5 80 pm.—Mr. James H. Renwick’ 
‘Linkage in Human Genetics" * 


INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
George Street, London, S.W.1), at 5.30 p.m.—Mr. P. J. Jackson and 
Mr. J. M Ward: “Operational Studies of the Relationship between 
Coal Constituents and-Boiler Fouling”; Mi. A. M. Freedman “Full- 
scale Trials of the Humidification of Combustion Air to Prevent 
Bofler Fouling’; Mr B. Lees: “An Investigation into the Air- 
"heater Corrosion of Oil-fired Boulers’’.* 


ROYAL INSTITUTION, LIBRARY CIRCLE (at 21 Albemarle Street, 
London, W.1), at 5.30 p.m.—Mr. K D. C. Vernon: “Finding the 
nswer’’. z 


ROYAL MIOROSCOPIOAL Sootuty (at Tavistock House South, 
Tavistock Square, London, W.C.1), at 5.30 p.m.—Dr. E S. Horning: 
“Some Anomalies in Endocrine Carcinogenesis” = 


NATURES | * 


539 


i a y 
i x m 
2S Dn 


SOCIETY OF INSTRUMENT TECHNOLOGY (ab Manson House. 26 Port- 
land Place, London, W.1), as 7 p m —Mr. J. H _Askew:: “A Novel 
Relay Amplifier”. K 2d 

BRITISH PSYOHOLOGICAI SGCIETY, MEDICAL SECTION (at the Medical 
Society of London, 11 Chandos Street, Cavendish Square, London, 
WA), at 8.30 p.m.—Prof. H J. Eysenck: «Psychological Theories 
and Psychiatric Practice’. ' 


j Thursday, March 22^ 


MINISTRY OF EDUOATION (joint meeting with the BRITISH ASSOCIA- 
TION FOR COMMEROIAL AND INDUSTRIAL EDUCATION, at the Royal 
Festival Hall, South Bank, Lendon, S. E.1), at 10.30 arm —Conference 
on “The Development pf Sandwich Courses". 


BIOCHEMICAL SoorgrY (at University College, Gower Street, Lon- 
don, W.C.1), at 10.45 a.m —Annual General Meeting followed by 
Scientific Papers.  . 


PHYSIOAL SOOIETY, ACOUSTICS te id (at the Royal Institute of * 


British Architects, 66 Portland Place, London, W.1), at 3 p.m.—Annual 

General Meeting and Symposium on ‘Loudspeakers’. Lecturers : 

DE M. Tombs, Mr. P. J. Walker, Mr. F. H. Brittain and Mr. $ 
elly. 


MINERALOGICAL Soorery ‘at the Royal Entomological Society, 
41 Queen's Gate, South Kensington, London, S W.7), at 5 p m.— 
` General Meeting. - 


INSTITUTE OF REFRIGERATION (at the Institution of Mechanical 
Engineers, 1 Birdcage Walk, Westminster, London, 8.W.1), at 6.30 p.m. 
—MNr. R. F. 
Control of a Test Chamber” 


` 


Brown: ‘Thermodynamic Calculations for Programme ' 


ROYAL PHOTOGRAPHIO SOCETY, SOIENTIFIO AND TEOHNIOAL GROUP -` 


(at 16 Princes Gate, South 'Kensington, London, S.W.7), at 7 p.m.— 
Mr. F Pollak: ‘Masking foz Half-Tone". i 


BRITISH PsYcHOLOGIDAL SOOIETY, SOCIAL PSYCHOLOGY SECTION 
gx the Electrical Lecture Room, University College, Gower Street, 
ondon, W.C 1), at 7.30 p.u.—Dr. M. R A. Chance. “The Role of 
peru) in the Social Life af Monkeys” (Film and Paper illustrated 
y slides). Š 7 i 


= Thursday, Marsh 22—Friday, March 23 


INSTITUTION OF MINING AFD METALLURGY (in the Lecture Hall of 
the Royal Society of Arts, 5 John Adam Street, Adelphi, London, 
W.C 2)—Symposium on “Th= Extraction Metallurgy of Some of the 
Less Common Metals". 


‘Friday, March 23. ' ; 


ROYAL ASTRONOMICAL SOCIETY (at Burlington House, Piccadilly, 
London, W.1), at 4.15: p.m—Duscussion of Papeis of Geophysica 
Interest. Chairman. Mr B.C Browne. Speakers: Dr. A. H. Cook, 
Dr D. I. Gough, Dr. H.R Lapwood and Dr. E. R. Niblett. 


ROYAL MIOROSCOPICAL SocIETY (in the NewsChemistry Building, 

Kıng’s College, Newcastle-upon-Tyne), at 6 p.m.—Dr. J. R. G. Brad- 

D “Blectron Microscopical Contributions to the Study of Living 
er", 


ROYAL INSTITUTION (at £1 Albemarle Street, London, W 1), at 
9 p.m.—Prof. P. M. S. Blackett, F R.S.: “Rock Magnetism and the 
Movement of Continents". à 


1 


- APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on ‘or 
before the dates mentioned . * 

LEOTURER IN BIOLOGICAL CHEMISTRY—The Secretary, The Univer- 
sity, Aberdeen (March 24). 

LECTURER (with sperial qualifications in physical chemistry or 

inorganic chemistry) INTHE DEPARTMENT OF CHEMISTRY—The Regis- 
trar, University College, Sinzleton Park, Swansea (March 24). 
. CHEMIST or CHEMICAL ENGINEER (with an honours degree in chem- 
istry or chemical engineering or equivalent qualifications, and prefer- 
ably with operational research experience in the chemical, metal- 
lurgical, or fuel industries) IN THE PRODUCTION CONTROL SEOTION 
of the Operations Branch, fo- duties which include Ilaigon with works 
managerial staff on praduction problems, the analysis of operational 
data, the planning of programmes and the co-ordination of research 
and development concerned with existing plants and processes—The 
Recruitment Officer, Unite? Kingdom Atomic Energy Authority, 
Industrial Group Headquarcers, Risley, near Warrington, quoting 
Ref. 1319 (March, 26). f A 

LECTURER (man or womar, with suitable qualifications In physics) 
IN SOTENCE, to assist in General Science Courses (including a Supple- 
mentary Course for serving teachers)—The Principal, City of Leeds 
Training College, Beckett Park, Leeds 6 (March 28). 

LECTURER (with experience in either experimental or theoretical 
physics) IN THE DEPARTMENT OF PHYSIOS—The Registrar, The 
University, Liverpool (Maren 29) 

PRINCIPAL SOIRNTIFIC OFF-DER (with at least a second-class honours 
degree 1n metallurgy^or equ-valent qualification, a good background 
in the engineering uses of tae well-known metals and alloys, and a 
thorough understanding of modern theories of physical metallurgy) 
IN THE RESEARCH AND DEVZLOPMENT BRANCH, U.K.A B.A., Spring- 
fields Works, Salwick, near 2reston, Lancashire, to direct a section 
engaged in physical metallurzy and metallography—The Recruitment 
Officer, United Kingdom Atcmic Energy Authority, Industrial Group 
Headquarters, Risley, near Warrington, Lancs (March 29). 

. LEOTURER or ASSISTANT LEOTURER IN PsYOHOLOGY—The Seere- 
tary, The University, Exeter (March 31). 
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» ae hd E 
-SENIOR TEORNIUIAN (with considerable training and experience in 
animal histology, and a basic knowledge of hematology ana bacterlo- 
pul ie Ait erm ne ote ay 
B ya. ncer Hos am Road, ndon,: 
~ §.W.8, quoting “Histology” (March 31). pice $ Londo 
. LE (with qualifications in electronics), and Assistants (with 
- qualifications in experimental physics, theoretical physics or elec- 
tronics), IN THE DEPARTMENT OF NATURAL PHILOSOPRY—The Secre- 
tary, 4 e University, Aberdeen (April 1). 

MISTRY LABORATORY SUPERINTENDENT.at Makerere College, 
University. College"of East Africa—The Secretary, Inter-University 
Wiel for dapuer Education Overseas, 29 Woburn Square, London, 
W.C. pril 2). | v 
- MATHEMATICIAN, Scientific Officer grade (preferably with a know- 
ledge of aerodynamics or statistics, together with an interest in 

7 physics or engineering) with the Air Ministry, for operational research 
duties tn London—The Minjstry of Labour and National Service, 
Technical and Scientific Register (K), 26 King Street, London, S.W.1, 
quoting A.96/6A (April 7). - m A 
EOTURER or ASSISTANT LEOTURER IN APPLIED MATHEMATIOS— 

Tho Registrar, so eee eee gerds 2 (April 9). ta twain 

TRATOR | a goo Oonours' degree in Tolo, or 
biochemistry) rx PuystoLogy—the ' Registrar, Thi niversity, 

Manchester (April 10) - ~ 

IMPERIAL CHEMICAL INDUSTRIES LIMITED RESEARCH FRLLOWS IN 
. BACTERIOLOGY, BIOCHEMISTRY, BIOMOLECULAR STRUOTURE, BOTANY 
rd Biochemistry and Biophysics), GHEMIOAL ENGINEERING, 
HEMISTRY, CHEMISTRY OF LEATHER MÁANUFAOTURE, CHEMOTHERAPY, 

` CoLouR CHEMISTRY AND DYEING, ENGINEERING (Civil, Electrical or 

s ~, Mechanical), FUEL AND REFRACTORIES, GEOLOGY (including Geo- 

~ chemistry), METALLURGY, MINING (Selective Flotation and Geophysical 
Surveying), PHARMACOLOGY, PHYSICS, PHYSIOLOGY OR TEXTILE- 
- INDUSTRIES (Chemistry of High Polymers (keratin and man-made- 
flbres)), TEXTILE TECHNOLOGY AND WOOL TEXTILE ENGINERRING— 
The Registrar, The University, Leeds (April 14). 3 
ADMITE IN Puvsios— Ihe Registrar, The University, Reading 


( 

Taoruzkh or ASSISTANT IN THE JOINT DEPARTMENT OF CHEMICAL 
TECHNOLOGY AND CHEMIOAL ENGINEERING (University of Edinburgh 
and Heriot Watt College)—The Assistant Secretary, The University, 
Edinburgh (April 16). ` 

LEOTURER (with special qualifications in the chemical aspects of 
plant physiology, and teaching and research éxperlence) IN BOTANY— 
The Clerk to the Governors, Chelsea Polytechnic, Manresa Road, 
London, S.W.3 (April 16). "i 

TANT LECTURER IN THE DEPARTMENT OF BIOOHEMISTRY— 

The-Registrar, The University, Liverpool (April 28). 

CHAIR o» PURE MATHEMATICS tenable at the Imperial College of 
Science and Technology—The Academic . 
London, Senate House, London, W.C.1 (April 25). . 

. LBOTURER IN BIOCHEMISTRY ai the University of Sydney, Australia 
—The Secretary, Association of Universities ‘of the British Common- 
wealth, 38 Gordon Square, London, W.C.1 (Sydney, April 30). 

- _ PROFESSOR OF EXPERIMENTAL PHYSIOS at the University of the 

- Witwatersrand, Johannesburg, South Africa—The Secretary, cis- 
tion of Universities of the British Commonwealth, 36 Gordon Square, 

London, W.C.1 (South Africa, April 30). 3 
CHAIRS (2) IN THE DEPARTMENT OF PATHOLOGY AND MIORO- 

BIOLOGY, University of the Witwatersrand, Johannesburg, South 

Africa—The Secretary, Association of Universities of the British 

, Saut an wealth, 36 Gordon Square, London, W.C.1 (South Africa, 
y M . 

ÁERODYNAMIOISTS and AERO ENGINEERS.(with a first- or second- 
class honours degree in physics, mathematics or engineering, or 
equivalent qualifications) at a Ministry of Supply Aeroplane and 
-Armament Experimenta! Establishment, near Amesbury, Wilts, for 
duties which may include the testing of aircraft, development of test 
methods, interpretation of test results, and lisison with aircraft con- 

* gtructors—The Ministry of Labour and National Service, Technical 

LOREM Register (K), 26 King Street, London, 8.W.1, quoting 
AGRONOMIST (with a university degree in agriculture, and experience 

in fteld experimentation, preferably with tropical crops) in THE 

DEPARTMENT OF AGRICULTURE, British Guiana, to initiate and carry 

out crop and fertilizer trials where soil surveys are being carried out 

-to determine optimum land use—The Durector of Recruitment, 

Colonial Office, Great Smith Street, London, S.W 1, quoting 

BOD.79/30/01. . j 
BrocHEMIST (Basic grade), at the Derbyshire Children's Hospital, 

to work under the direction of the Group Pathologist and'Prineilpal 

Biochemist—The Group Secretary, y No 1 Hospital Management 

Committee, Babington Lane, Derby. . PE" 

OmmMISTS (with experience in organic or physical chemistry), for 
developmental work on the preparation of isotopically labelled com- 
pounds, the separation of radioactive isotopes from irradiated materials 
at high levels of activity, the chemistry of natural radio-elements, 
and the investigation of radioactive effects In chemical compounds— 

,: The Personnel Officer; Radiochemical Centre, "United gdom 

Atomie Energy Authority, Amersham, Bucks, quoting Ref. 504. , 

EprTOR (with a degree in metallurgy, physics or chemistry, and 
preferably experience in abstracting, and a knowledge of languages) 
OF Metallurgical Abstracts—The Secretary, The Institute of Metals, 
4 Grosvenor Gardens, London, S.W.1 i» 

ENGLISH ELEOTRIC CO., LTD., RESEARCH FELLOW IN ABRONAUTIOS 
—The Warden, College of Aeronautics, Cranfield, Bletchley, Bucks. 

LECTURER (with experience in wind tunnel research) IN THE DE- 
PARTMENT OF ÁERODYNAMIOS—The Recorder, The College of. Aero- 
nautica, Cranfield, Bletchley, Bucks. 

r MASTER TO TRACH PHYSIOS, if possible to advanced level-—The 

- Headmaster, Malvern College, Malvern, Worcs. A 
*  MEOHANICAL ENGINEER Or PHYSIOIST (with a university degree or 
equivalent, and some knowledge of statistical techniques in research) 

-, IN THE RESBARCH DEPARTMENT, to undertake Investigations into the 
, Strength ‘of glued joints— The Director, Furniture Development 
‘Council, 11 Adelphi ‘Tarrace, London, W.C.2., 
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Puysiorst, and an ENGINEER, ‘Assistant "Experimental Officer o 
Experimental Officer grade (With the general certificate of educatio 
advanced level (or equivalent), in science subjects, and preferabl: 
some teaching experiénce),-to assist with the laboratory- work of th: 
Reactor School, including constructing, maintaining and demonstratin, 
experiments in both physics and engineering— The Establishmen 
Officer, -Atomie Energy Research Establishment, Harwell, Didcot 
Berks, quoting 511. mor * ; 

- Puysicisr or CHEMIST (with n first- or second-class honours degre 
or equivalent in physics or chemistry, and research and developmen 
experience in the field of high polymers, particularily natural anc 
synthetic rubbers) ab the Ministry of Supply eadquarters in Londonpes 
for initiation and progressing of research and development work o 
rubbers-for Service purposes and advising Service Departments o» 
technical applications of rubber, also to maintain an uj-to-dat 
knowledge of, and close contact with, basic research and technologica, 
development at Untversities*and in industry—The Ministry of Labou 


* and National Service, Technical and Scientific Register (K), 26 Kin; 


Street, London, S.W.1, quoting A.81/6A/AA. x 
Purysrcist (with a first- or-second-class honours degree or equivalen 
in physics or chemical engineering) at a Ministry of Supply Establish 
ment at Waltham Abbey, Essex, for research on heat transfer’ phe 
nomena at very high temperatures—The Ministry of Labour ee | 

National Service, Technical and Scientific Register (K), 26 King Stree 
London, S.W.1, quoting A.04/6A/AA. 5 
RESEAROH ASSOCIATES IN EXPERIMENTAL AND. THRORETIOAI 
Prystos in the Molecular Excitation Group—Dr. E. W. Nichol 
Department of Physics, University of Western Ontario, Londo 
Ontario, Canada. NACE S 
RESEAROH ENTOMOLOGIST (preferably with an honours degree b 


` biology and two years (three for appointment as 8.8.0.) postgraduat 


training, or approved experience im scientific research) at the Wes 
African Institute for Trypanosomiasis Research, for duties whi 
inelude some minor routine work in connexion with the runnin: 
of the Entomological Section of the Institute, and primarily to under 
take research upon the behaviour, breeding and longevity of th 
tsetse flyp— The Director of Recruitment, Colonial Office, Sanctuar, 
Buildings, Great Smith Street, London, S.W 1, quoting BCD.197/108/0/88 

RxsEAROH FELLOW (with a good degree in physics) IN INSTRUMEN: 
TROHNOLOGY—The Professor of Instrument Technology, Physic 
Department, Imperial College, London, S.W.7. 

IENIOR EXPERIMENTAL OFFICER or EXPERIMENTAL OFFICER (wiil 
at least the general certificate of education, advanced level (or equis 
lent) in science subjects, or à good knowledge, preferably to egre 
standard, of physics and/or chemistry, and experience in the feld o 
particle size analysis) IN THE PARTIOLE SIZE ANALYSIS SECTION 
of the Chemical Engineering Division’s Analytical Group, to organize 
and supervise a section and provide 2 service of particle size analysis 
in the sub-sieve range, and to develop, or assist in the developmensll 
of, new methods and instrumental techniques where required—The 
Establishment Officer, Atomic Energy Research Establishment 
Harwell, Didcot, Berks, quoting Ref. 514. , 

SENIOR SOTBNTIFIO OFFIORR (with a first- or second-class honour: 
degree in electrical engineering or physics, and three years post. 
graduate experience, and-preferably with some experience in any oa 
the following flelds : (1) millimicrosecond pulse techniques, (2) missile 
firing trials or (3) development of missile test Instrumentation), tc 
lead a team responsible for the development trials of electrical an 
electronic equipment for use in weapons—The Senior Recruitment 
Officer, Atomic Weapons Research Establishment, Aldermaston 
Berks, quoting 1059/34. < 
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REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and lreland 


The Papyrus Swamps of Uganda. By G. S. Carter. Pp. 25+é 
plates. (Cambridge: W. Hefter and Sons, Lid.) np. 18» 

Philosophical Transactions of the Royal Society of London Serie». 
A. Mathematical and Physical Sciences. No. 948, Vol 248 (5 January 
1958) : Forced Vibrations of a Rigid Circular Plate on a Semi-Infinites 
Elastic Space and on an Elastic Stratum. By G. N. Bycroft. Ep 
327-868, 13s. No. 949, Vol. 248 (5 January 1956): The Large-Scalug 


Structure of Homogeneous Turbulence. By G. K. Batchelor and I 

TER Me Pp. 369-405. lls. 6d. (London: Royal Soci 

1956. MN 
Soclety for Freedom in Science. Occasional Pamphlet Nó. 1€ 


(December 1955): “Sir Arthur Tansley, 1871-1956. By Dr. John R. 
er. .3. (Oxford. Society for Freedom ın Science, Department 
of Zoology, University Museum, 1955.) [18 


Other Countries 


"The University of California Botanical Garden Expeditions to the 
Andes (1036-1952), with Observations on the Phytogeography of Peru 
By T. H. Goodspeed and H. E. Stork. (University of California publi. 
cations in Botany, Vol. 28, No 3.) Pp. 79-142+plates 6-11. (Berke. 
ley and Los Angeles: University of California Press, 1955.) HM 
dollars. 

Food and Agriculture of the United Nations World Catalogue oM 
Genetic Stocks—Rice. (Supplement No. 6.) Pp. vi+13. (Rome: 
Food and Agriculture Organization of the United Nations, Bir] 


le. 3d. y 

Kodaikanal Observatory Bulletin 136, Part 1: Summary off 
Prominence Observations for the Second Half of 1951. Pp. 46. 
Rs. 1/14/—; 28. 9d. Bulletin 137 :. Discussion of the Results of Obser- 
vations of Solar Promtnences made at Kodaikanal from 1904 to 1950. 
By R. Anathakrishnan and P. Madhavan Nayar. Pp. 40. Rs. 5/12/-; 
Os. Bulletin 139, Part 1: Summary of Prominence Observations for 
the Second Half of 1952. Pp. 46. Rs. 2/4/-; 3s. 9d. (Kodaikanal » 
The Observatory.) [181 


t 


E 4 A i à 
: s ; : B : TS 
d " & ES N à T L IR E : Pd TEE ; 





No. 4508 3 * + SATURDAY, MARCH 24, 1956 ; ; . " Vol. 





177 
CONTENTS ^ ; 
E ERE Page 
Research and Development in the Electricity Supply Industry 54l 
Raleigh's Attempted Colonization of Virginia. By Prof. Arthur Davies 544 
Lucubratory.Biochemistry. By Prof. F. G. Young, F.R.S. 544 
North-American Plant Taxonomy. Bj Prof. T. G. Tutin . E 546 
Newer Techniques i in Organic Analysis." By Dr. G. M. Bennett, C. B. F. R. S. " 546 
Birds of the Kathiawar Peninsula, India. By H. G. Alexander . . 7 547 
Antiquities in Britain. By W. F. Grimes, C.B.E. . " i . 547 
Heat and Mass Transfer in Combustion Theory. By F. D. Robinson : 548. 
Polar Wandering : a Marathon of Errors. By Dr. W. H. Munk ` : 2 551° 
Boole's ‘‘The Laws of Thought". By F. I. G. Rawlins. I . ET : 554 
The Cole Museum of Zoology : University of Reading ` . ; k Ad c 555 
Obituaries : 
Prof. Kurt'G. Stern. By Prof. H. Mark 556 
Mr. Horatio Ballantyne. By The Hon. Mr. ee Loyd- Jacob. 556 
Mr. D. B. Waters . 557 
Dr. Ernst Wanner. By Ernest Tillotson 558 
New Fellows of the Royal Society 558 
News and Views 3 z ` 559 
Snow Accumulation and Ablation. By` wW. H. Ward - 563 
Testing of Metals by Optical Methods 564 
Phospholipids in Foods LE a 565 ` 
Fulbright Programme in Great Britain, and Colonial Territories . Fifth Report ' 566 
Central Laboratories for Scientific and Industrial Research, Hyderabad : Report for 1954 567 
Compressed Air Hygrometer for measuring Frost Point in the Stratosphere .- 568 
Welding of Aluminium and its Alloys. By Prof. F. C. Thompson - . 568 
A Rare Cryptomeria s . ; : $ 569 
Weather and the Land 2 569 
Employment Statistics for Recent British Graduates E 569 
Engineering Research in the Imperial College, London 570 
Spiral Patterning of Solar Corpuscular Precipitation. By E. R. Hope 571 
Letters to the Editors : 3 
Immunological Methods in Plant Taxonomy.—P. G. H. Gell, S. T. C. Wright and Dr. J. G. Hawkes 573 
Effects of. Single and Fractionated Doses of X-Rays on Mouse Embryos.—Dr. Robert Auerbach 574 
A Requirement for Catalase in Tyrosine Metabolism : the Oxidation of p- Hydroxypħhenylpyruvie Acid to Homo- 
gentisic Acid.—Dr. Bert N. La Du and Vincent G. Zannoni 574 
Effect of Blocking the Reticulo-endothelial System on the Storage of Vitamin A Ester and Alcohol In the. Liver of the : 
Rat.—Dr. S. Krishnamurthy and J. Ganguly . 575 
;Differences between the Electrica! Charge carried by Normal and Homologous Türiðir Cells. Ss E J. Ambrose, 
. A. M. James and J. H. B. Lowick 576 
influence of a Magnetic Field pon the Leucocytes ofthe Mouse, —Pref, J. M. Barnothy, M. F. Barnothy and l. Boszor- 
menyi-Nagy a . 577 
‘Effect of Cortisone on the Serum Gamma- Globulin. ER s. Snell and Prof. T Nicol 578 
Action of Ribonuclease on the Multiplication of the Influenza Virus.—Miss:J. Le Clerc 578 
Incorporation of Adenine and Uracil into Ribonucleic Acid curing Enzyme Induction in Resting Yeast. —Prof. H. 
Chantrenne . g 579 
Response of the Sheep : to Sublethal Doses of Fluoroacetate. zii G. Jarrett and Angus Packham 580 
Length of the Muscle Fibres of the Rat Diaphragm.—J. A. B. Barstad, E. Gjone and A. M. Lóvlie 581 
A Radiographic Method for the Study of the Function of the Cow’s Udder:—Dr J. Eilek and Dr. M. Janovsky 582 
“Region E and the Sq Current System.—Dr. W. J. G. Beynon and G. M. Brown , - 583 
Determination of the Thickness of Ice Shelves by Seismic Shooting Methods.—G. de Q. Robin 584 
Control of the Staining Procedure after Paper Electrophoresis.—Dr. Ch. Wunderly . 586 
A New Solvent for Quantitative Paper Chromatography of Sugars — Dr. Giovanni Giovannozzi- Sermanni 586 
Ultra-Violet Absorption of Oxygen in Organic Solvents.—Allan U. Munck and Dr. Jesse F. Scott 587 
Ectotrophic Mycorrhiza in Renantherous Species of Eucalyptus.—L. D. Pryor 587 


2 ee ^o. NÀTURE 


+ 


` March. 24, 1956 








CHAPMAN & HALL. 


THE CHEMICAL CONSTITUTION : 
OF NATURAL FATS 
by. T. P. HILDITCH, c.1.E., D.Sc., F.RI.C., F.R S. 


(Professor Emeritus in the University of Liverpool) 
Third Edition—Revised and Enlarged 
Size: 10" x 6i* x 664 pages 24 figures 165 tables 95s. net V 
The original edition of this book was the first comprehensive treatment of the 
fundamental chemistry of fats. The third edition maintains the comprehensive 
nature of the work, whilst the later investigations which have appeared have enabled 
the presentation of the.subject to be still more complete and precise. 





TEMPERATURE 


ITS MEASUREMENT AND CONTROL IN SCIENCE AND INDUSTRY 
(Volume 2) 
Edited by HUGH C. WOLFE 
(Head of the Physics Department, Cooper Umon School of Engineering) 
Size. oe x & : 461 pages ' * Hlustiated 96s net. 
This work contains the proceedings of the Third International Symposium on 
Temperature, sponsored by the American Institute of Physics (for whom it is 
published), the Nationa] Bureau of Standards and the Office of Ordnance Research 
of the U.S. Army. Twenty-four papers prepared by experts cover significant new 
developments in the techniques of determining the entire range of temperatures. 
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PRECISION INSTRUMENTS 






Refractometers for 
Industry and Research 


Our well-known standard Abbe type refractometer has a 
refractive index scale on glass and is read by transmitted light, 
thus leading to greater convenience in taking measurements and 
a higher degree of accuracy. x 





The instrument as illustrated is supplied with degree scale arc 
and micrometer screw reading directly to 10 seconds, 


PP. corresponding to a refractive index accuracy within 0.00005. 
Ia, Conversion tables for use with sodium light are supplied. 
Y awe RZ. = n 
c: 
OA Ry Full particulars sent on application. 


We shall be pleased to demonstrate these instruments and 
give any advice within our power, if you will call at our Works. 


Bellingham & Stanley Ltd. 


DEPT. N, 71] HORNSEY RISE, LONDON, N.I? 
f PHONE: ARCHWAY 2270 
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RESEARCH. "AND DEVELOPMENT INC THE ELECTRICITY 'SUPPLY ` 


t MEL 


HE issue Committee apponi by the 

Minister of Fuel and Power in J uly 1954, under 
the chairmanship of Sir Edwin Herbert, “to inquire 
into the organization and efficiency of the electricity 
supply industry in England and: Wales in the light 
of its working under the Electricity Act, 1947, and 
to make recommendations’*, had wider terms of 
reference than that which, under Sir Alexander 
Fleck’s chairmanship, reported last ‘year on the 
organization of the National Coal Board. Indeed, it 
is the first comprehensive review of the working of- 
a nationalized industry in Britain and, though. its 
main recommendations are concerned with organ- 
vation, the report also embraces matters relating to 
staff, finance, tariffs, research and deyelopment, as_ 
well as to the powers and duties of the Minister, 
The Committee approached its task with the sole 
object in mind of the improvement and welfare of 
this great industry, and its recommendations are 
intended to make the nationalized industry work 
better within the framework of public ownership. 
None’ the less, the report is a challenge to cor- 
structive thmking, not merely about the electricity 
supply industry in Britain, but also about the 
limitations and umplications of nationalized industry 
in general. An important feature is its attempt to 
lay down criteria by which the efficiency of such an 
idustry_can be judged. 

The report is thus of no less scientific interest than 
the Fleck report, for, while there 1s much common 
ground in the two reports, the whole approach of 
the Committee is in welcome contrast to the political 
prejudice which has bedevilled so much discussion 
of nationalization, both as regards its application to 
particular industries and the question of - public 
accountability. The Herbert Committee does not 
indeed suggest easy criteria; but it does mdicate 
factors, 1f not principles, which should guide decisions 
on both issues and which cannot wisely be ignored. 
It notes, for example, how impossible it is to avoid 
some political element m the whole structure of the 
industry, including the price structure of its product, 


because the amount of capital to be raised depends ` 


not upon the attractive power of the industry so 
much as upon the Govórnment's decision as to how 
much capital shall be raised on the national credit on 
its behalf. While there 1s nothing in the Act which 
requires the industry to supply electricity on un- 
commercial terms to any customer or class of 
customer, or to conduct itself in such a way that it 
would have to face higher costs than .a private 
business, the Committee considers that the industry 
is m the same position as amy other undertaking 
borrowimg money through the mechanism of the 
market, provided ıt sees that the Treasury guarantee 
“is not called upon. The Committee accepts the need 
for a considerable degree of ‘public accountability’ in 


* Report of the Committee of Inquiry into the Electricity Supply 
Industry. (Cmd 9672.) ee vii--189. (London: E. M. Stationery 
Office, 1956.) 6s. 6d. net. 
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a nationalized indüst-y, but suggests that there is 
some confusion ofthoaght as to how far this extends 
“to borrowed money. 

The Committee approached its task by, asking 
itself five questions. Is the industry making the best 
use of its man-power.and physical resources ? Is it 
making the best use of the capital it raises and the 
revenue it earns ? Are the consumers being properly 
charged for the services rendered to them? Is the 
organization of the industry well adapted for securing 
the best use of capital, man-power and physical 
assets and for ensurinz that proper charges are made 


a: 


to consumers ? Is the organization well adapted and . 


the staff sufficiently capable to secure the same ends, : 


in future ? 

The report begins by recording admiration for the 
zeal shown at all levels of the industry since vesting 
day. In the opinion of the Committee, the way in 
which the task of carrying out the amalgamations 
required was achievec with no friction so far as con- 
sumers were concerned, and a minimum of internal 
friction, reflects great credit on all concerned both in, 
planning and execution. Sinee vesting day, in face 
of shortages of capital, man-power and -physical 


assets, the mdustry hes largely overcome the shortage ` 


of generating plant, and has gone far towards making 
good the war arrears of maintenance and reinforce- 
ment of distribution. systems. It has made sub- 


stantial technical-advances and, at a time when coal - 


has increased ih price by 270 per cent and the general 


.cost of living index by 137 per cent, is supplying 


electricity to consumers at an average price only 
30 per cent above that ruling in 1939. 

The main question with which the Committee has 
been concerned is nos, however, whether the organ- 
ization of the industry has served its purpose well in 
the period since vesting day,. but whether it is the 
best form of organization for the running and 
development of the industry in the future, now that 
the initial reorganization has been effected. In 
particular, since the industry has lost the classical 
spur to efficiency—the possibility of failure or at 
least of showing up badly by comparison with others 
—the Committee was concerned as to whether the 
forms of control used in the industry are effective in 
securing that money is nob spent on unnecessary 
projects and that full value for money is obtained 


out of expenditure on necessary projects. The Com- 


mittee thinks it is mecessary to retain a central 
authority, but that it is essential to remove from 
such authority both the executive responsibility for 
generation and transmission and the present vague 
general responsibility for the industry as. whole, 
and also to define clearly the functions to be retained 
at the centre. 

Again, the Committee believes that the industry 
has a long way tp go in the introduction of modern 
aids to good management. In budgetmg, m work- 
study, in operational research, in incentive wage 
systems, it is not in she van, and in some respects 1s 


E 
^ 


542 


the problem of staff redundancy. The industry must 
also take very energetic steps to ensure that it 


, attracts and retains an adéquate supply of first-rate 


talent for both technical and managerial posts. Like 
the Fleck Committee, the Herbert Committee points 


out that part»^of the trouble lies in the low level of ` 


salaries at the top and in the limited number of 
independent ‘commands. The advent of nuclear 
power offers the industry an opportunity of seizing 


-once more the imagination of the young, recruiting 


talent, grooming it for responsibility, and giving it: 
its head. -~ 

Thesé criticisms of structure, delegation, manage- 
ment aids and recruitment are all interlinked ;- but 
the very size of the industry and the remoteness of 
authority tend to lead to loss of “morale unless it is 
built up by pdsitive measures. The Committee 
rightly observes that the industry requires men as 
close to the field as possible, technically capable, and 
leaders with initiative and courage. It requires great 
names in the future as in the past—great engineers, 
managers and administrators ; and it is clear enough 
that in the. minds of the Herbert Committee the 
scientists and technologists can be expected to provide 


such names right at the top. 


Beyond these criticisms, the Committee recom- 
mends that the Central Electricity Authority should 


` be reconstituted, its responsibility for generation, 


including the construction and ‘operation of the 
power stations, grid and super-grid being transferred 
to & new statutory central electricity generation 
board. The Authority would then be required, inter 


` alia, to approve the general plans of both the 


generating board and the area boards and any pro- 
posal by an area board to construct a generating 
station, as well as to approve research arrangements 
and programmes. Its independent powers of scrutiny 
would place the Authority m a strong position to 
msist upon proper operational research and work- 


‘study and to encourage more attention to utilization 


research. The Committee visualizes the Authority as 
a body of men, independent of the boards and their 
day-to-day actions, but ready to help, to co-ordinate 
and to stimulate, and providing the Minister with 
an independent body of expert opinion within the 
industry capable of the critical scrutiny of finance 
and development which is now lacking. 

One consequence of the passive attitude to redun- 
dancy adopted by” the present Central Electricity 
Authority has been that work-study, operational 
research and investigations into restrictive practices 
are undertaken by management at all levels without 
enthusiasm—if they are pursued at all—and the most 
effective deployment of man-power is never possible. 
In the context of the development of nuclear power 
in the coming decades, this would clearly be fatal to 
efficiency. The nation can only afford the large 
mvestment of resources which nuclear power develop- 
ment requires if it is assured of the full benefits not 
only in the saving of fuel but also of man-power 
which nuclear energy permits. In urgmg the industry 
to adopt a more flexible and realistic attitude 
towards redundancy, the Committee understates the 
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caso when it observes that the national economy may 
well be damaged if men who are in short supply and 
may be badly needed elsewhere are retained by an 
industry which cannot itself fully employ them. 

It is a marked feature of this report that such 

tendencies are kept carefully in mind, and the Com- 
-mittee’s recommendations are framed to encourage 
the necessary flexibility and adaptability. This is 
noticeably true in its comments on the recruitment 
and promotion of staff. It has already been noted 
that the industry needs to face more realistically. the 
problems which changing needs for different grades 
of man-power arising aut of improvements in tech- 
nique and organization may create from time to 
time; though curiously enough the Committee’ does 
not make the obvious comment that technical 
education and adequate training after entering the 
industry tould do much to ease such problems, and 
foster the adaptability which is so important in an 
“era of rapid technological change. Its preoccupation 
_is rather that the industry should make the fullest 
possible use of the opportunity provided by the 
construction and operation of nuclear power stations 
to attract the best type of recruits for its technical 
and managerial posts. It looks at the industry rather 
through the eyes of a keen, intelligent, young man 
with a good engineermg degree. j 

First, it recommends that the industry should 
urgently review the conditions which are causing 
well-qualified men of the calibre of potential leaders 
to turn to other fields, and-that it should improve the 
terms of service, including starting salaries and 
differentials for graduate trainees. Next, it is dis- 
turbed by the attitude of the Central Authority 
towards the advancement of graduate trainees and 
its policy on training potential managers of the first 
rank. Here it recommends a deliberate system of 
selective training and posting of able young men, so 
that potential leaders may prove their qualities in 
successive posts and gain the experience which will 
fit them-for higher management. It challenges the 
Authority’s confidence: that under the present 
arrangements future leaders will automatically be 
forthcoming, and. it would like to-see more extensive 
cross-posting of promising young men between the 
generation and transmission and distribution sides 
of the industry. 

Like the Fleck Committee, the Herbert Committee 
attaches great importance to a deliberate policy in 
this matter; and the recommendations are broadly 
similar, as they are again in regard to research and 
development. This is discussed under two headings. 
First, of utilization research, the Committee chal- 
lenges the adequacy of the allocation of only 5 per 
cent of the Central Authority’s budget for research 
on utilization research, and recommerids that facilities 
for this purpose be strengthened and provided with 
more resources. Because this work may not have 
such high scientific interest as other parts of the 
research ‘programme, it is suggested that it has not 
been adequately supported. 

The Committee is also critical of both the scale and 
organization of research and development within the 
industry. In 1954-55 expenditure for this purpose 
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was about £700,000, or less than 0-2 per cent of the 
mdustry’s annual revenue ; and the Committee sug- 
gests that the industry 1s relying too largely for 
technical development and progress on research 
organizations outside the industry. The expenditure 
on research includes, in fact, an allocation of £60,000 
a year for research im universities and technical 
colleges and more than £250,000 to co-operating 
research organizations, chiefly to the British Elec- 
trical and Allied Industries Research Association’ 
Estimated expenditure on research for 1955-56 1s 
given as £625,000 at the Authority’s headquarters 
and £850,000 by the divisions or area boards and 
£270,146 to research associations (including £100,000 
to the National Industrial Fuel Efficiency Service). 

To determine how far the Commnuttee's criticisms of 
the scale of research are'sound requires a much closer 
examination than 1s given in this report, and at least 
‘some indication of the lines along which investigations 
are more profitably pursued withm the industry 
rather than outside, and of the type of problem that 
18 being neglected. The comment that an industry 
that has to have scientific knowledge pushed at it 1s 
never as strong as the industry which 1s organized to 
pull rt in is fam enough ; and the Herbert Committee 
appears: to be disturbed rather with the present 
attitude to research and with the possibility that the 
present scale of research does not supply the industry 
with sufficient men inside scanning the horizon of 
knowledge and capable of interpreting what they see 
for its guidance. The Committee 1s also disturbed at 
the diffusion of responsibilities for research and 
development inside the Authority. 

The Committee believes that the responsibilities of 
the Electricity Supply Research Council are much 
more limited than the Council's terms of reference 
indicate, and that the present organization estab- 
lished to deal with research and development 1s 
inadequate. if science 1s to be put to work and bear 
fruit in this industry. It urges that in such a technical 
industry science should be representéd at the highest 
level of management and that, with the exception of 
utilization research, a full-time member of the pro- 
posed generation board should be responsible for 
research and development, supported by a research 
staff of high quality. It believes that the area boards 
should also extend their research activities and be 
less dependent on the initiative of the electrical 
manufacturmg industry for technical progress and 
innovations. 

There can be no question that the Herbert Com- 
mittee is mght in holding that the electricity supply 
industry in Britain, by its very nature, should be in 
the forefront of industries organizing. and applying 
research and development on an extensive scale ; 
and its observations in regard to fuel requirements 
and nuclear energy mdicate one direction in which 
expansion of that effort 1s required. It is better, the 
Committee suggests, for the Authority to build and 
operate a limited number of nuclear power stations 
than to wait on developments instituted by other 
authorities and organizations at home or overseas , 
and its eriticism of the organization being established 
by the Authority to deal with its nuclear respons- 
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tbilities reflects this soncern. The recommendation 
that the post of deputy chief engmeer, responsible 
for the construction, operation and development of 
nuclear stations, be 2reated is reasonable; though 
there may be need or more attention, to what is 
already being done ia the way of research and de- 
‘velopment by the Atomic Energy Authority than 1s 
indicated in this report, bearmg in mind the Com- 
mittee’s remark as tc the desirability of the Central 
Electricity Autharity being able to meet the Atomic 
Energy Authority anc the manufacturing consortiums 
at scientific and technological levels on equal terms: 

The Herbert report thus goes far to supply the 
efficiency audit whick has often been adumbrated in 


. discussions on the ccntrol of nationalized mdustries 


and their pubhe accountability; and it is an mm- 
portant contribution to that debate. It indicates 
‘factors “which are not peculiar to the electricity 
supply mdustry, but are valid in respect of account- 
ability or efficiency of any such industry, such as the 
bearing on efficiency of opening ‘every transaction 
tó publie exeminaticn and the repercussions of a 
monopoly, with fhe absence of alternative employ- 
ment, on conditiones of service and recruitment. 
Warm appreciation of the achievements of the 
mdustry has not prevented frank appraisal of its 
inherent ‘dangers—ani those dangers are not limited 
to this particular nationalized industry. 

‘The report is alsc a valuable stimulus to con- 
structive thought about the factors upon which 
technological pragress depends. Even where the 
Committee's conclusions are accepted with reserve, 
they indicate none the less the importance of those 
factors for technical efficiency. No scientist or tech- 


nologist could wish fcr & clearer and fairer statement- 


as to the place of research and development in 
industry, or of the mrportance of a considered policy 
for the recruitment and promotion of staff. The 
need for flexibility and adaptability, for open- 
mindedness and ability to face the future and. to 
consider the implieasions of technical change and 
advance, not merely in terms of finance and econ- 
omics, but equally in relation to staff and society as 
a whole, are emphasized at every turn; and they are 
seen against the background of the nation's hmita- 
tions in man-power and other resources. There is no 
shirking of difficult or unpleasant issues; and 
although the report says relatively httle about 
technical education and the relation of the research 
organization of the electrical supply industry to that 
of. Britam as a whole, it none the less makes ıt 
abundantly plain that any realistic appraisal of 


“expenditure on research must take full account of 


what is being done by nationalized industries such as 
this, and of their relations with the Department of 
Scientific and Industrial Research and the research 
associations. Last but not least, the report supplies 
further evidence of the vital mumportence of an 
adequate system of education (technical and tech- 
nological as well as general), if mdustry is to be 
supplied with the technicians and general operatives, 
as well as with scientists and technologists, possessing 


the adaptability which is so essential m an era of 


rapid technological development. 
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RALEIGH'S, ATTEMPTED ~ . 
COLONIZATION OF VIRGINIA 


The Roanoke Voyages 1584-1590 - 
Documents to illustrate the English voyages -to 
North America under the Patent granted to Walter 
Raleigh in 1584. Edited by Prof. David Beers Quinn. 
l. 1: pp. xxxv 4-496. Vol. 2: pp. vit+497-1004. 
(Works issued by the Hakluyt Society. Second 
Series, No. 104.) (London: Cambridge University 
Press, 1955.) 120s. net. 


ie these two most valuable and fascinating volumes 
Prof. D. B:.Quinn has continued for the coloniza- 
tion of Virginia under Raleigh what he had earlier 
,completed for Sir Humphrey Gilbert's ventures in 
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The 1584 voyage located Roanoke Island, while 
Grenville’s voyage of 1585 established a fort and 
colony on it. Lane was left with a garrison, expecting 
Raleigh to send a rehef ship and stores by Easter 
1586. It did not come until late June, and by then 
Lane and the colonists, had been takeri off by Drake, 
at ther request. Grenville arrived with three 
hundred men two weeks later io strengthen the 
colony, but finding it deserted he left a holding party 
of only eighteen men, who were attacked by Indians 
and overcome. By such a narrow margin did the 
fair enterprise of Raleigh’s colonization of Virginia 
fail to succeed : as Quinn notes, “the whole sequence 
of colonization was destroyed, inadvertently, by 
Drake”. The drawings by White and the maps 
by White and Hariot, no less than their accurate. 


New England and, Newfoundland. Spain, through. descriptions of the Indians and the flora and fauna, 


Columbus, discovered the Caribbean lands, and 
within fifty years or so her empire stretched from 
California to Tierra del Fuego. Portugal, using 
‘Vespucci, coasted Brazil and Argentina and began its 
colonization in earnest by 1550. But England, which 
- through John Cabot had explored from Greenland 
to New England, made no attempt to establish. a 
'éolony in the New World. The Tudor monarchs 
sensed, almost immediately, that such voyages 
westward would not lead easily to Cathay and the 
Spice Islands, and so, apart from the fisheries of 
Newfoundland, English mterest in the Americas 
lapsed until 1578, Gilberts warrant to -establish 
colonies in North America lasted from 1578 until 
1584, and thereafter Sir Walter Raleigh obtained the 
Queen’s patent to do so, provided he did not interfere 
with the Newfoundland fisheries. : 
Hakluyt published many of the main sources for 
the voyages and colonization of Virginia undertaken 
between 1584 and 1590. The documents in these 
two volumes include those of Hakluyt supplemented 
by many mmor documents and new material and 
interpretations derived from modern scholarship. 
Vol. 1 includes seventy-three documents dealing with 
the 1585 and 1586 voyages, while Vol. 2 has thirty- 
four English documents on the 1587-90 voyages, 
together with fifty-two Spanish documents, two of 
them published originally by Miss Wright, which deal 
with these English voyages to Roanoke Island in 
Virgini&; ' i 
The introduction, of seventy-six pages, assesses the 


are historical documents of unique value, There are 
appendixes on the map of Virginia as it was explored 
in these expeditions, on Indian words and on the 
archæology of the settlements. Bý 1950 the fort 
made in 1585 on Roanoke was completely recon- 
structed by Harrington. Sources and indexes of 
subjects, names and places.complete a most compre- 
hensive and brilliant study of this early venture in 
the origins of the British Empire. Prof. Quinn and 
the Hakluyt Society are to be warmly congratulated 
on this absorbing and scholarly addition to their 
famous series. ARTHUR DAVIES 


LUCUBRATORY BIOCHEMISTRY 


‘Biochemistry . 
An Introductory Textbook. By Prof. Felix Hauro- 


witz. Pp. xvi+485. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 
1955.) 54s. net. H 


CCORDING to the author, this text-book ‘“‘is 

designed to form the basis of a one-semester 
course in biological chemistry intended for seniors 
and graduate students majoring in bacteriology, 
botany, chemistry, physiology, or zoology”. After 
an introductory chapter, in which the development. 
and scope of biochemistry, the fundamentals and 
special fields of the subject, and the literature, are 
all discussed, chapters are devoted to water and its 


material, and at the beginning of each-chapter a functions, the mechanism of biochemical reactions, 
narrative is given of the events and material in the. the chemistry and metabolism of carbohydrates, 
documents. Footnotes and annotations are most proteins and lipids, nucleic acids, porphyrins, mineral 
liberal and reveal the thorough and rich scholarship _ metabolism, enzymes, energy balances and nutrition, 
of the editing. Prof. Quinn considers that during and human biochemistry. The balance of the book 


1584-86 thé English ventures were not over-publicized, 
probably because~of the danger of Spanish inter- 
ference. From 1587 onwards, relations with Spain 
were open war if not official war, and after the defeat 
of the Armada there was no further fear of Spain. 
The documents published by Hakluyt were in the 
nature of propaganda for the colony, and Quinn 
believes that they suppressed some features of the 
expeditions to present the project.in as attractive a- 
light as possible. He also considers there is evidence 
to “show that Raleigh and Grenville intended to 
establish a colony at about 36° N., which would be 
sufficiently north of Florida to avoid Spanish attack 
yet close enough to the West Indies to provide a 
base for privateering. It is this potential role of the 
Virginia colony on Roanoke which led the Spaniards 
to keep on searching to destroy it from 1590 until 
- 1600, Unaware that it had been abandoned in 1590. 


N 


is different from the sort of volume that is produced 
for medical students, and includes both structural 
and dynamic aspects of the subject. It incorporates 
material on animal, plant and bacterial biochemistry. 

Since the book is meant for seniors and graduate 


‘students it would seem all the more important that 


it.should be accurate in detail, with an adequate 
diseussion of the evidence on which the accepted 
ideas about metabolic processes are based. To pro- 
duce a book for graduate students in a subject which 
is developing as rapidly as biochemistry advances 
to-day is a problem to be faced by all careful writers 
with some alarm and-with intense care for detail and 
form. Dr. Haurowitz’s book reveals little evidence 
of his awareness of these needs. Although the book 
is meant for seniors, references to original publications 
are not given in most instances. Such references as 
are included are largely to books and to review 
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articles. One would hope that the senior student 
would have the time and stimulus to read at least & 
few original papers. In & number of instances Dr. 
Haurowitz includes a reference to a publication 
appearing in 1955 without documentation. For 
example, the section on p. 240 dealing with ‘“Acetal- 
phospholipids” includes the undocumented reference, 
“Klenk, 1955". One reader of this paragraph at any 
rate is left with complete bewilderment as to what 
Dr. Haurowitz means, to say, and if indeed he in- 
tended to give &n account of Klenk's interesting 
findings published in Hoppe-Seyler's Zeitschrift (299, 
66-73 ; 1955) about acetalphospholipids and plasma- 
logens, he could have done so quite easily. References 
are also made in a number of cases to the possible 
role of hydride ions (H :—) in the reduction of certain 
coenzymes ; but no references to the literature are 
given. -On p. 386 the reader is told that as the result 
of studies with deuterium there is evidence that 
diphosphopyridinenucleotide and triphosphopyridine- 
nucleotide accept hydrogen directly from substrates, 
and that if protons were transferred they would 
suffer exchange with the hydrogen ions of the solvent, 
a possibility, ruled out on experimental evidence. 
Yet in numerous places the transfer is depicted as 
involving protons together with electrons, and ` 
occasional references are made to hydride ions. The 
discussion on p. 387 of the mechanism of action of 
aleohol dehydrogenase and acetaldehyde dehydro- 
genase is hkely to confuse any critical student. 
The text contains many misstatements, contra- 
dictions and unjustified -generalizations, of which 
some will be quoted. On p. 42 we are told that “the 
compounds containing high-energy phosphate bonds 
are unstable substances [author’s italics] readily 
hydrolyzed by water’. According to p. 55, “‘trans- 
acetylase” and “acetokinase” are different names for 
the same enzyme. But this is not the enzyme for 
which the name “actokinase’” was introduced by 
Ochoa and his colleagues*(J. Biol. Chem., 211, 737; 
1954). On p. 64 occurs the interesting statement, 
“Natural isotopes are stable. . . . In contrast to the 


radioactive isotopes the natural isotopes are stable~ 


and do not emit damaging radiation. However, 
their determination requires & mass spectrometer 
which is an extremely expensive piece of equipment? 
Has Dr. Haurowitz never heard of naturally occurring 
radioactive isotopes, for example of potassium! or of 
carbon ? 
stances with asymmetric carbon atoms, the sugars 
are optically active". The intelligent student who 
has already learned about internal compensation will 
be puzzled by this. On p. 124 under’the heading 
*Ketogenesis" occurs the following statement: 
carbohydrates are withdrawn from the food of 
diabetic patients, both hyperglycemia ‘as well as 
' glycosuria disappear. However, another serious dis- 
turbance arises due to the formation of large amounts 
of acetoacetic acid CH,—CO—CH,-—COOH, g-hy- 
droxybutyric acid CH,—CHOH—CH,—COOH, and 
acetone CH,—CO—CH,. . . . Clearly, the diabetic 
patient oscillates between the. two dangerous symp- 
‘toms of glycosuria on the one hand and acidosis on 
the other. Both are relieved by insulin". Physicians 
who at one time treated diabetes by the adminis- 
tration of a diet rich in fat and who reduced diabetic 
ketosis by undernutrition or starvation Would be 
most interested in this passage. On p. 132 the state- 
ment is made, ‘The amino acids are colorless sub- 
stances that are soluble in water", although later the 
insolubility of cystine in water is mentioned (p. 156). 
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From p. 78 we learn that “like all sub-, 
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According to p. 154, “Since arginine is formed from 
ornithine and ornithine from glutamic acid through 
its semialdehyde (see p. 150), arginine synthesis is a 
slow reaction' which sometimes is not rapid enough 
to- provide for -the arginine requirements of the 
organism. Arginine is, therefore, one of the amino 
acids which are nonesséntial for some animals such 
as dogs, but essentiel for others such as chicks". 
That any modern biochemist -should accept the 
validity of this sart cf argument is astonishing. On 
p.-155 we are toli: “In the muscle of invertebrates, 
which is free, of creatme phosphate, its role of phos- 
phate donor is taken over by arginine phosphate". 

Any generalization of this sort is dangerous in view 


of the existence af some invertebrates in which both i 


creatine phosphate and another phosphagen are 
found (Baldwin, “Ar Introduction to Comparative 
Biochemistry", p. 74; Cambridge University Press, 
1948-;. Baldwin and Yudkin, Proc. Roy. Soc., B, 136, 
614; 1950). P. 273 carries the following statement : 
“The low concentration of the hormones in the sex 
glands was primarily responsible for the failure of 
previous workers to isolate the hormones from the 
glands. Evidently the hormones are rapidly excreted 
into the urine. Urine in contrast to the organs, con- 
tains only small amounts of other lipids ; therefore the 
urinary benzene extract contains relatively uncon- 
taminated hormones”. After this astonishing dictum 
the incorrect numbering of the sterol skeleton on 
p. 265 seems to matter less. On p. 279 the formule 
for corticosterone.and other adrenal steroids are also 
incorrect. On p. 276-we are told that “Attempts to 
prepare estrogenic hormones synthetically, led to the 
unexpected result tkat certain’ stilbene derivatives, 
{author’s italics] such as dihydroxydiethylstilbene, 
are just as active as 2stradiol”. That is historically 
meorrect, as cam be seen by consulting the early 
papers of Dodds and his collaborators. Likewise, the’ 
statement on p. 277, that one of the simplest sub- 
stances with estrogenic activity is 4-hydroxyphenyl- 
propene, is wrong (see, for example, Lawson, J. 
Chem. Soc., 4696; 1954). On p. 287, the fol- 
lowing two sentences appear not far apart: “The 
high surface activity of soaps and of proteins is 
responsible for their ability to form foams”. ‘The 
surface activity of the octyl alcohol molecules is 
much higher than that of proteins so that they 
displace the proteins from the water surface and-the 
formation of the froth is prevented". A paradox 
indeed! On p. 415 ozcurs the statement, “Owing to 
their insolubility in water and in tbe digestive juices, 
fats and oils are more slowly digested than carbo- 
hydrates and proteins. For this reason, fats are not 
the most efficient scurce of energy, although they 
can be used for this purpose as mentioned in the 
preceding paragraph” What does this mean? 
Examples of this sort could be added to consider- 
ably; but enough ias been, said to indicate the 
general flavour af the book and of the writing it 
contains. 

The balance of the book is unusual. A very large 


- 


amount of space is devoted to the chemistry and - 


physical chemistry cf proteins, and a picture of a 
Langmuir film balance is included on p. 287. The 
statement about the tricarboxylic acid cycle on pp. 
59-61 is a category of the reactions involved, with the 
promise that details of the cycle and the chemical 
~ nature of its members “‘will be discussed later (pp. 
249 and 119)". Unfortunately, we are nowhere given 
a discussion of the evidence from which the-existence 


of the cycle and othez metabolic pathways have been _ 


" 


t 
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deduced by Szent-Györgyi, Krebs, Ochoa and many 
others, and this surely could have been included 
at the expense of some of the space devoted, for 
example, to alkaloids (pp.- 177-180) or to terpenes 
(pp. 255-257). = 
* A critical and accurate text-book of biochemistry 
for postgraduate students is needed which is not 
written with a medical point of View in mind and 
which includes both dynamic and static aspects of 
the subject within a reasonable size. Dr. Haurowitz 
has had the courage and tenacity of purpose to 
attempt this important task, and the 485 pages of 
his book might have provided such a volume. Un- 
fortunately, they have failed to do so. 
q | i F. G. Youne , 


NORTH-AMERICAN PLANT 
| TAXONOMY 


An Introduction to Plant Taxonomy 


By George H. M. Lawrence. Pp. viii--179. (New 


York and London: The Macmillan Company, 1955.) 
23s. net. 


HIS little book consists largely of & somewhat 
curious selection of material from “The Taxonomy 
`of Vascular Plants" by the same author. According 
.to the preface, it “is intended to serve as an aid to 
the non-taxonomisb in the use of a manual or flora 
that &ecounts for the plants of any region of North 
America". A brief introductory chapter explains 
the nature and significance of texonomy and dis- 
tinguishes clearly between classification and nomen- 
clature, two things which are frequently confused by 
the beginner. Tho survey of systems of classification, 
which occupies a dozen pages, seems of rather doubt- 
ful value to the non-taxonomist who simply wishes 
to use a flora. Engler’s system is criticized once 
again for its lack of phylogenetic truth, in spite of 
the fact that’ it is admittedly based on artificial 
grades of perianth complexity and that its author 
never claimed .any phylogenetic. significance for 
it. c ` 
Nearly one-third of the book is occupied by what 
is in effect an elaborate illustrated glossary of the 
terms which may be used in describing vascular 
eryptogams and seed plants. The illustrations, 
though generally clear and helpful, are not uniformly 
accurate:; for example, the fern sporangium (Fig. 8f) 
is shown with a stalk which bears no resemblance 
to reality.‘ A more important point, however, is the 
great number of terms which are defined. These 
alone seem enough to discourage any non-taxonomist 
from attempting to use a flora, and many of them, 
in my opinion, are unnecessary words which, any- 
how, are very rarely met with in modern works. The 
tendency nowadays is to reduce the number of terms 
used in description, even if it means a slight loss of 
precision or the substitution of a rather longer phrase 
. in plain English. The greater precision which might 
' be supposed to be obtained by using a word such as 
velutinous 1s largely illusory. The non-taxonomist 
will neither remember nor bother to look up afresh 
the precise meaning of such words, while specialists 
frequently differ over the exact application of the 


multitudinous terms used to describe qualitative - 


features, - i 
As long as botany consisted essentially of the 
_ systematics of flowering plants, this great abundance 


of descriptive words was all part of the game, but 
this period in the development of the science ended 
more than half a century ago. Taxonomists to-day 
need to make their work readily available to-ecol- 
ogists, physiologists and indeed to every kind of 
botanist, as well ds to the host of happy amateurs. 
It 18 high time that many of these esoteric words, 
were forgotten. It seems, therefore, regrettable that 
thirty-nine words describing hairiness and no fewer 
than sixty-two describing the shapes of leaves or 
parts of leaves are defined. 

It is difficult to see how the summary of the 
International Code of Nomenclature or the brief 
account of phylogeny and biosystematics can help 
the kind of reader referred to in the preface, though 
the few pages dealing with collecting and identifying 
may well be of value to the beginner, and the chapter 
on taxonomy in North America is of interest to the 
historically minded. ` y 

The remainder of the book deals with important 
families (of flowering plants) in & rather chatty way. 
The.same kind of information is to'be found in more 
detail and more concisely expressed in most floras. 
Finally, it is perhaps worth. pointing out that the 
cost per page seems to be about twice as much as 
that of comparable books printed in Britain. 

SC T. G. Turm 


NEWER TECHNIQUES IN 
ORGANIC ANALYSIS 


Organic Analysis 

` Edited by John Mitchell, Jr., I. M. Kolthoff, E. S. 
Proskauer and A. Weissberger. Volume 2.. Pp. 
viii--372. (New York: Interscience Publishers, 
Inc.; London: Interscience Publishers, Ltd., 1954.) 
8.50 dollars. x 


HE first volume of this work presented. methods 
qs the quantitative determination of a number 
of organic functional groups. The opening chapters 
of this second volume describe further specific 
determinations of the carboxyl group, the estér 
group, the nitro, nitroso and nitrate groups and of 
total nitrogen by the standard methods. THe fourth 
chapter deals with the uses of lithium aluminium. 

.hydride in analysis. One application is to the 
determination of active hydrogen, and this provides 
an alternative to the Zerewitnoff method. Lithium 
aluminium hydride is so powerful as a reducing agent 
that its action upon various oxygen-containing groups 
"is non-selective. However, the amount of the reagent 
consumed is proportional to the oxygen present in 
the groups attacked, and a method has been 
developed, using an indicator such as N-phenyl-' 
aminoazobenzene, which gives a direct titration of 
the number of oxygen atoms present in a compound 
(ether oxygens being excepted). Great care 1s 
necessary to exclude moisture, oxygen and carbon 

- dioxide ; but the method should be very valuable. , 

The remaining five chapters of the book are con-: 
cerned with special techniques. An account of 
eoulometrie methods does not open up many poss- 
ibilities of their use in organic work. A chapter on 
polarography shows in detail the many pitfalls and 
difficulties which may arise with organic substances. 
Polarographic methods are rapid and convenient in 
certain instances, but great care and attention to 
detail are essential. A discussion, of methods based 
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on Md sshaeio is of bind natis interest, but their 


applicability would-seem to be rather restricted. The - 


most important field is probably that of enzyme and 
microbiological reactions, mi which recent develop- 
mént has been rapid, but ım this direction the account 
18' disappointing. 
A’ chapter “entitled “Phase ~ Solubility Analysis” 
deals with tests for purity and the determmation of 
umpurities by precise solubility measurements. These 
methods are sound in principle, but are often very 
time-consuming. They have "proved particularly 
valuable in the examination of some biological 
products where the criterion of melting-point is not 
‘available. 
currént Distribution”. is concerned with a method of 
highly organized multiple-solvent extraction. Con- 
venient devices for carrymg out many successive 
partitions systematically are described, and the 
-theory of the fate of solutes present is worked out m 
detail. This technique has been developed largely by 
Dr. L. C. Craig and has been applied to the separation 
of acids, fats, bile constituents and protein degrada- 
tion products. 

The articles in this volume have been written by 


experts and they are m general well documented. It ^ 


1s not a serious disadvantage that some of the methods 
discussed have a restricted field of application. The 
production of the book is excellent, and the two 
volumes taken together will be of real value to the 
practical orgamie chemist. - G. M. BENNETT 
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BIRDS OF THE KATHIAWAR 
"PENINSULA, INDIA ^ ^ 


Birds of Saurashtra—India, With . Additional Notes 
-on the Birds of Kutch and Gujerat 
By R. S. Dharmakumarsinhji. Pp. liii+561+451 
plates (33 colour). (Bombay: N. M. Tripathi, Ltd., 
1955.) Rs. 50; 112s. 6d. ; . 18 dollars. 
NTIL twenty years ago, nearly all the works on 
-Indian birds* came from British pens. Then 
Salm, Al’s books began to appear, which rank with 
the best of. any previously published. Now, other 


Indian authors are following him, and the present ^ 


volume, written by the brother of the Maharajah of 
Bhavnagar, and sumptuously produced, is an im- 
pressive addition to Indian ornithological publica- 
tions. Saurashtra is the part of India which: lies 
between the Gulf of Cambay and the Arabian Sea. 
lt appears as Kathiawar on most maps, but Saurash- 
tra 18 the older name. It is, therefore, a conveniently 
compact area for field-work. It contams no moun- 
taing more than four thousand feet high, .and is 
mostly hilly and undulating. But. there is a good 
deal of salt land-and semi-desert (though the ramfall 15 
locally heavy), so that rare or very local species, such 
as the great Indian bustard, its congener the florican 
and some of the sand-grouse, breed in fair numbers. 

The author writes that he began’ his observations 
on birds-when he was a schoolboy in England; but 
the whole of his adult. life has been spent m Saurash- 
tra, and this. book is a remarkable testimony to the 
assiduity and care with which he has studied birds, 
with no neighbour to assist, throughout the -years. 
The book is so full of first-hand and first-rate bird 
lore that it ıs, not easy to comment on any special 
passages in a short review: The_author is an expert 
on the eagles, which are among the most difficult 
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birds to distinguish, and his field-notes on their 


sight-identiby are of special value after the recent - 


appearance of same misleading information on some 
of the same species from Russian ornithologists. 

In sonre cases, rather fuller information would 
have been desirable. Thus, both the roller (Coracias 
garrulus) and the spotted flycatcher, which occur in 
this part of India in some numbers on the autumn 
migration, are prlamned as winter visitors. | The 


~ impression hitherto has been that neither species 


remains in India duzmg the winter, and it has been 
assumed that they migrate some fifteen hundred 
railes across.the sea to Africa. It is & pity that the 
author does not give his evidence in these and some 
other cases in more detail than & general statement. 

The book is fully illustrated, with photographs, 
many of them taken by the author, and with éoloured. 
plates by an Indian artist, Somalal Shah. These 
plates are variable in quahty. The lazger birds are 
often felicitously shcwn ; but the smaller birds look 


as if they had been based on mouldy skins, and fei ` 


to give the distinctive features. However, the book 
18 an 1mportant addition to the knowledge of Indian 
bird-hfe. . ` H. G. ALEXANDER , 


ANTIQUITIES IN. BRITAIN , 


Buried London ES 
Mithras to the Midcle Ages. By William Thomson 
Hil. Pp. 192--40 plates--14'" maps. (London: 
Phoenix Housé, Ltd, 1955.) 25s. net. 


Furniture in Roman Britain 


By Joan Liversidge. Pp. 
(London : ‘Alee Tiranti, Ltd., 1955.) 10s. 6d. net. 


R. THOMSON HILL's book came in on the 
erest of the wave of public interest which 


- broke—for reasons that are still not altogether clear 


—on the discoveries which were made in the Wal- 
brook area of Londcn in 1954. ‘‘Buried London" is 


` essentially an expansion of newspaper articles dealing 


with current work ix the bombed areas and with tlie 
very serious losses to the visible antiquities and 
historic monuments of the city which resulted from 
the bombing during the Second World War. 
The.book is not & scholar’s book and the phrase 
“complete record" in the publisher's note should be 
read with the reserve:appropriate to such declarations. 
‘The “complete record" cannot be made until the 
present phase of recovery of evidence (against time- 
limits) has ended, to release the energies of the small 


- group of archedlogists engaged for the ‘next stage. 


ce 


In its primary form at least, the “complete record” 
must follow a ver; -different pattern from that 
presented here. 

The present poplar enthusiasm for archeology 
has, inevitably, its good and its bad points. There 
is a strong element of irony in a situation which 
creates an earth-shaking sensation out of a discovery 
like that of the Walbrook Mithreum, in which 


viii+76+469 plates. 


(important as ib was) there was a strong element of. 


luck, while persistently ignormg results of equal 


‘ historical significance the winning of which called for 


much greater appliration and technical- resource. 
But that ıs how the world wags, and archeologists 
are not the only sufferers. Unlike most of his pro- 
fessional colleagues, Mr. Thomson Hill has. tried to 
see his subject whole; but too often it has defeated 
him, and there are some surprising and sometimes 
serious mistakes. ae 
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“Furniture in Roman Times” is written for the 
- general reader, but draws conveniently «together for 
the student a mass of otherwise widely scattered 
material. Inevitably the amount of Roman furniture 
actually surviving in Britain -is small: it would be 
even smaller were it not for the use that was made 
of Kimmeridge shale, a material only less perishable 
than timber. It is interesting to observe how the 
long-established Kimmeridge industry adapted itself 
to the imported classical style as yet another element 

in the uniform upper crust of material culture beneath 
which, at least in some parts of the Empire, a native 
non-Roman element often persisted. 

Contemporary sculptures, 
particularly, augment and elucidate the fragments : 
sometimes conventionally as in the-Chester series, 
.Sometimes more vividly as in the Simpelveld sar- 
cophagus or the Toilet Scene from Trier. The final 
impression is that, technical skill and ingenuity 
apart, Roman furniture was not particularly beautiful 
and only a liberal use of soft furnishings could have 
made it comfortable. But as Prof. J. M. C. Toynbee 
has pointed out in her introduction, studies of this 
sort make the past live—and that not only for the 
general reader.- For archeology not merely extends 
knowledge of man backwards in time ; it also deepens 
and enriches understanding by the light that it sheds 
on aspects of his life that ‘history’ may fail to touch. 

i W. F. GRIMES 


HEAT AND MASS TRANSFER IN 
COMBUSTION THEORY 


Some Fundamentals of Combustion ` - 
By Dr. D. B. Spalding. (Gas Turbine Series— 
Vol. 2.) Pp. x+250. (London: Butterworths 
Seientifie Publications; New York: Academic 
Press, Ltd., 1955.) 40s. net. i 


HE first of a series of volumes, edited by 
J. Hodge, of Power Jets, and describing various 
features of the gas turbine has already been published. 
The volume under review is the second of the series, 
and its author, Dr. D. B. Spalding, is reader in applied 
heat at the Imperial College of Science and Technology, 
London. The, science, though not the subject, of 
combustion 1s a relatively new one. 
.work had been concentrated on a limited field, 
concerned with the combustion of premixed gases m 
the petrol engine, and especially with the phenomenon 
of detonation, the principal obstacle to progress in 
the prime mover then of supreme importance in 
military and commercial applications. A stage had 
been reached when 1t appeared that further advances 
must be made by the chemist rather than by the 
engineer. 
With the increased use of the diesel engine, the 
rise in cost of fuel and the advent of the gas turbine, 
the field of combustion research has greatly widened, 


while detonation has ceased to be of much importance. 


compared with, for example, the necessity for produc- 
ing high combustion intensity, or with flame stabiliza- 
tion and blow-out criteria. Consequently, a very 
large literature has grown up; but except to the 
specialist, difficulty is experienced in reading and 
interpreting results which the various kinds of 
authors—engineers, physicists and chemists—present 
with widely differing emphasis. In this book Dr. 
- Spalding has set out to integrate the most important 
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results of recent research, including a substantial 
contribution from-his own work accomplished while 
he was at the Department of Engineering, Cambridge, 
and has in fact succeeded in developing a theory which 
combines the many isolated fragments of cömbagtion 
research into a unified whole. 

The first two chapters serve as an introduction $a 
thermodynamics and fluid flow, but a serious student 
of combustion will require a much fuller explanation 
than 'is here contained. . However, the clearly 
described and elaborate compressible-flow charb must 
be of interest to all concerned with high-speed flow of 
gases, while the thermodynamic approach is clear and 
rigid. It is, however, in the presentation in the next 
two chapters of the subjects of heat and mass transfer 
that the greatest originality lies. Here are developed 
the differential equations governing heat and mass 
transfer in the most general cases, such as when chemi- 
cal.reaction is also present. The solution of these 
equations is not usually possible; but by modifying. 
Fick’s Law so that it may be expressed in terms of 
concentration ‘gradients instead of partial pressures 
and, when necessary, by assuming that thermal and 
mass diffusivities are equal, considerable simplification 
is achieved, so-that in some special cases the equations 


: ean be solved and in general the form of the solution 


be derived, in functions of dimensionless groups (just 
as in heat transfer the Nusselt number is expressed 
as a function of the Reynolds and Prandtl numbers). 
It is shown that, with such simplifications, in all 
eases of mass transfer the results can be expressed in 
terms of the Reynolds, Schmidt and a new dimension- 
less number called the transfer number, which may. 
have various simple forms according to the specific 
problem. The use of the transfer number is funda- 
mental since it shows the different applications 
considered (for example, vaporization at liquid 
surfaces, combustion in gas jets and from solid and 
liquid fuels) to be special cases of a unified whole. 
The approximations involved are bold, but the 
quantitative results achieved are well within the 
usual limits of error associated with - problems 
involving & multiplicity of variables, and lead to a 
clear conception of the controlling factors of each 
problem. 

Chapter 5 ıs devoted to combustion processes žin 
which the time-rate is important. There are excellent 
discussions of the propagation of flsmes in premixed 
gases, the conditions for flame extinction, flame stab- 
ilization and the criteria for blow-out conditions. 
The chapter is entitled “Chemical Effects in Com- 
bustion”, somewhat misleadingly, as-the properties 
discussed are much more physical than chemical. 
Conclusions developed from the. theory are drawn in 
the short last chapter where there is some interesting 
criticism of the design of combustion chamber 
elements. There is no description of practical 
applications, as a further volume entitled “Com- 
bustion Practice” is scheduled to appear im the 
series. 

All in all, this is an excellent book for every worker 
in combustion- research, though its appeal to the 
practising engineer is much less. The style 1s crisp 
and authoritative, the references full, and the author 
is to be congratulated upon the lucid manner in 
which, he interprets the rather bewildering array of 
non-dimensional numbers that confronts the student 
in this subject. He makes their use seem apparent 
and inevitable, and by their aid brings a hitherto not 
apparent coherence to a rather untidy subject. 

F. D. ROBINSON 
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Asiatic Magnolias in Cultivation 
By G. H. Johnstone: Pp. 155+34 plates. 
Royal, Horticultural Society, 1955.) 63s. 


HE author of this work brings to his task not only 
a love of magnolias, but also a long experience 
of their culture, and it is particularly where his 
knowledge of them as living entities illumines the text 
that the horticulturist will find the pagès especially 
worth perusal. In the first two chapters, where 
cultivation, pruning and propagation are treated, Mr. 
G. H. Johnstone has brought together the experience 
of others, enriched by his own, to provide a helpful 
' guide to any who would essay the cultivation of this 
genus. The remainder of the text deals with the 
species individually. Of some forty-five known 
magnolias, exclusive of hybrids, the Asiatic species, 
which are here considered, number eighteen, and nine 
of these latter and their varieties are admirably por- 
fenced m the fourteen coloured plates, mostly from 
paintings by Miss A. V. Webster. 

For each species a diagnosis and formal description 
is provided, together with a more discursive considera- 
tion of matters of identity, culture and other aspects 
which will appeal especially to those who themselves 
share Mr. Johnstone’s enthusiasm for growing 
magnolias. They range from tall trees such as the 
magnificent pink-flowered M. campbellii from the 
Himalayas or M. obovata from Japan, to shrubs such 
as the charming M. sinensis from China, with its 
exquisite drooping flowers and crimson stamens. The 
flowering period extends from the bleak days of 
March, when the white stars of M. stellata burst 
through their furry covering, to August and Septem- 
ber, when M. sieboldii and M. delavayi contribute to 
the garden's fragrance as well as to its beauty. 

Many species are diploid, with 38 chromosomes ; 
but the members of the Yulenia section, to which 
the beautiful M. denudata introduced from east China 
by Banks in 1780 belongs, are all hexaploids with 114 
chromosomes, while the Chinese M. likiflora is a 
tetraploid with 76 chromosomes. The genus, in fact, 
presents a great diversity of interest to the student of 
plant life, and ssthetic attraction and problems, of 
cultural skill to the grower, so that those who peruse 
this volume should feel indebted to Mr. Johnstone 
for its production and to the Royal Horticultural 
Society for its publication at what, in these days, must 
be regarded as a very reasonable price. 

E. J. SALISBURY 


(London : 


Scientific and Technical Societies of the United 
States and Canada 
Part 1: Scientific and , Technical Societies of the 
United States. Compiled by the Library, National 
Academy of Sciences—National Research Council. 
Part 2: Scientific and Technical Societies of Canada. 
Compiled by John R. Kobr,- National Research 
Council, Canada. Sixth edition. (Publication 369.) 
Pp. 447. (Washington; D.C.: National Academy of 
Sciences—National Research Council, 1955.) n.p. 
LESSED with vast rich natural resources, the 
North American people have not been slow to 


develop an economic system that seems naturally . 


adapted to the rapid exploitation and enjoyment of 
these resources and a high standard of scientific and 
technological achievement that is both the outcome 
of economic growth and the means by which further 
and swifter advances are made. Probably no other 
people are more scientifically minded, and an indica- 
tion of this is given by the present edition (the sixth) 
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of the “Handbook of Scientific and Technical Societies 
of the United States and Canada”. 

As is remarked in the preface, durihg the twenty- 
seven years since the first edition, a large number of 
new scientific and technical organizations have been 


. started in North America, and though they may 


be concerned with h:ghly specialized topics and their 
membership small, the fact of their establishment is 
worth recording. GlJancing over the pages, the ` 
reader is impressed both by the very large number of 
regions or localities that are associated with a particu- 
lar organization anc by the great wealth of topics 
that form the basis of the various organizations. 

It is to be noted, too, that the earher editions of 
this handbook cavered both societies and institutions ; 
but the latter are now omitted, as also are suck other 
organizations as’ trade associations with , research 
activities. 

There are 1,506 entries for the United States and 
206 for Canada, occupying more than four hundred 
pages. The size and content of the entries vary 
somewhat; but typical of the details given are the 
history of the soc:ety, its purpose, membership, 
meetings, library, research funds and medals, eto., 
and publications. The two indexes, one for the United 
States and one for Canada, are of the omnibus type : 
they include & subject classification of the activities, 
purposes and research funds of the societies (with the 
subjects appearing in capitals); periodicals (m 
italics); names of research funds, prizes, medals, 
etc., and changes in names of societies after 1948. _ 
The book is prepared jointly by the National Academy 
of Sciences—National Research Council of the United 
States and by the National Research Council of 
Canada. As such it bears the stamp of authority and 
‘ean. be aves upon. 


The Ghamnisery and Fertility of Sea Waters 
By Dr. H. W. Harvey. Pp. viu--224. (Cambridge: 
At the University Press, 1955.) 30s. net. 


HIS excellent book deals more fully with the 
fertility of sea water than did its predecessor, 
‘Recent Advances in the Chemistry and Biology of Soa 
Water’? (Cambridge, 1945). Dr. H. W. Harvey recog- 
nizes five major prccesses, which in his unsemantic 
way he calls ‘‘conditions’?. Briefly they are: ilumin- 
ation; replenishment of nutrient salts; grazing of 
plants by animals ; removal of plants from the upper, 
photosynthetic, layer of the sea by turbulence ; and 
metabolism, which is at least partly governed by 
‘temperature. Chapzer 5 collects and sets out, suc- 
cinetly the publishec effects of those processes on the 
growth of the planis in the plankton. A shorter 
chapter suffices for what is known about the produc- 
tion of animals. Tke two chapters together mark a 
notable advance in elaboration of knowledge, com- 
pared with that behind Chapter 10 of the preceding 
book—worth, with the better paper and printing, the 
extra cost. 
` The new book alg> gives more information on the 
chemistry, ineludmg how to determine phosphate 
much more accuratezy than has sufficed hitherto. and . 
therefore less rapidly. - Other additions on chemical 
methods are perhaps more useful, and all are described 
more precisely than in the earlier books. Harvey’s 
study of sea water end the related biology forms an 
essential part af twentieth-century oceanography, 
and chemists may care to note this advance in their 
own subject in an unusual field. 
i MICHAEL GRAHAM _- 
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Optical Properties of Thin Solid Films 
By Dr. O. S. Heavens. Pp. vii+261. (London: 
Butterworths Scientific Publications; New York: 
Academie Press, Inc., 1955.) 35s. neb.. 


ITHIN ‘recent years the interest in the field of 

optical properties of thin solid films has been 
greatly stimulated and many papers have been 
published, due largely to the development in . the 
methods of preparing thin films and their examina- 
tion by optical and electron-mieroscopie techniques. 
Consequently, a large amount of information about 
the nature and behaviour of thin films and ther 
optical properties has become available. Dr. O. S. 
Heavens’s- book is therefore a timely and welcome 
addition to the existing literature. $ 


There are seven chapters, including the introduc-' 


tion. ‘The second chapter is devoted to the techniques 
for tho production of films, with special emphasis on 
the evaporation method which is so, commonly 
employed these days. The next chapter briefly 
describes the structure of solid films as revealed by 
electron-optical studies. The fourth chapter is de- 
voted to the calculation of the optical properties of 
. thin films, namely, the reflexion-transmussion coeffi- 


crents and phase changes at a single film or a system of . 


layers. This chapter will be specially welcomed by 
those who are starting work in the field and want to 
have a connected account for their calculations. In 
the next two chapters are given a discussion of the 
methods for the measurement of optical constants and 
thickness of the film, followed by a general survey of 
the results obtained. Many interesting applications of 
thin films in the laboratory and industry are covered 
in the last chapter. 

The subject-matter of the book has -been well 
arranged and is presented in a very clear style. Each 
chapter is followed by a list of references to the original 
papers. The book will be of use both to the research 
worker studying optical properties, of thin films and 
those engaged in industry. 


- Reagent Chemicals and Standards, with Methods 
of Testing and Assaying Them 


Also the Preparation and Standardization of Volu- ` 


metric Solutions and Extensive Tables of Equivalents. 
By Joseph Rosin. Third edition. Pp.x--561. (New 
York: D. Van'Nostrand Company, Inc. ; London’: 
Macmillan and Co., Ltd., 1955.) ~70s. net. 


HE author of this book, formerly chief chemist 

and chemical director of Merck and Co., has 
had considerable experience of the testing of chemical 
reagents and is am expert in the field. In view of the 
rapid advances in analytical chemistry during recent 
years, some forty-five new reagents and solvents have 
been added to this edition. In each entry the physical 
properties and standards of the substance are given, 
and the methods used in testing for impurities and, 
in many cases, for aSsay are set out in satisfactory 
detail. Smee the standards are now. exacting, 
sensitive methods involving new reagents are often 
necessary, and ıt would be hard to find these in the 
literature. Some references to recent publications 
are given. 

The book is a valuable storehouse of information 
which should be available in every chemical labora- 
tory. Manufacturers of chemicals should in particular 
find it of great service in their laboratories ; but it 
has a wider field of usefulness, since’ in preparative 
and research work the purity of the materials is often 

* essential, and the methods of testing for traces of 
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likely mnpurities should be at hand. In the case of 
substances used as standards in’ volumetric analysis, 
the best methods of assay are given. Indicators and 
solvents are included. . 

There seem to be scarcely any inaccuracies m the 
book, which. covers in detail a wide field; but 
‘dithionate” on p. 413 should be ‘dithionite’, and the 
name Kolthoff is given incorrectly on p. 498. This is 
a sound and informative book which will be welcomed 
by all chemists. The paper, printing and binding are 
excellent. ' 


Modern Gas Analysis 

By Paul W. Mullen. (Interscience Manuals.) Pp. 
ix4-354. (New. York: Interscience Publishers, Inc. ; 
^ London: Interscience Publishers, Ltd., 1955.) §.50 
dollars. 


BOUT two- thirds of this pocket-sized, book 

are devoted to conventional absorptiometric 
methods of gas analysis, and the remainder to 
instrumental methods. It thus provides a wide 
survey of current practice; but the second part m 
particular is brief, and more information would be 
needed for the use of all the techniques described. 
Space has, however, been used prodigally in other 
ways, and it seems surprising that, among other 
examples of the historical approach, five pages 
should be, devoted to the derivation of PV = nRT, 
or that a picture of a Fortin barometer which shows 
few details should occupy nearly a whole page. Most 
of the large number of illustrations are of the pictorial 
type found in catalogues, and some demonstrate 
little beyond the supplier’s name; it would have 
been preferable to leave more room for the text by 
reduemg the number of illustrations of American 
equipment and including a higher proportion of 
diagrams of universal application. 

The book is well produced, attractive in appearance 
and gives a readable account of its subject whic 
may be useful to a non-specialist such as myself; 
but- because of its abbreviated treatment, it is 
unlikely to appeal to the gas analyst. 
` 2 D. AMBROSE 


Parva Naturalia 
By Aristotle. A Revised Text with Introduction aud 
Commentary by Sir David Ross. Pp. xi+354. 
(Oxford : Clarendon Press ; London: Oxford Univer- 
sity Press, 1955.) 40s. net. 


HIS book will be valued by all Aristotelian 
scholars, and by naturalists interested in the 
early formulation of their science. Present-day 
psychologists, too, if they consult it, may find a few 
surprises. For example, the work contains the oldest 
general formulation of the laws of association. It 1s 
well known that some examples of these laws occur 
in Plato’s “Phædo”, but the originality of Aristotle's 
concept is the introduction of contrast. A reference 
of great historical significance is that to ‘Aristotle’s 
experiment’ (frequently mentioned by philosophers) 
in which a marble, if held between the crossed first and 
second finger of either hand, ıs ‘felt’ as two objects. 
The explanation of the effect is commonly ascribed to 
our involuntary separation of the contacts as distinct 
in space. 
These are only two of the numerous problems con- 
tamed in the collection ; much else deserves careful 
- thought at the current level of observational tech- 
nique. It ıs scarcely necessary to add what a delight 
the whole volume is-—the result of the hand of Sir 
David Ross upon. it. . F. I. G. RAWLINS 
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POLAR WANDERING: A MARATHON OF ERRORS 


By Dr. W. 'H. 'MUNK* 


Department of Geodesy and Geophysics, University of Cembridge 


“TA E of the- fixity or mobihty of the 
earth’s axis of rotation in that body . . . [has] 
from:time to time attracted the- notice of mathe- 
maticians and geologists. The latter look anxiously 
for some grand cause capable of’ producing such an 
enormous effect as the glacial period. Impressed by 
the magnitude of the phenomenon, several geologists 
have postulated ... a wide variability in. the 


position of the poles on the earth; and this, again, ` 


they have sought to refer back to ‘thé upheaval and 
subsidence of continents.” With these words George 
Darwin mtroduced his papert, “On the Influence of 
Geological Changes on the Earth's Axis of Rotation” ; 


S 


For undamped oscillations of a rigid Earth, a = 0, 
and , - 
(3) 


For reasonable contmental upheavals, these solutions- 
must be limited to such times that wt is of the order 


a t= — ut, y= 0 


_ of a degree of latitude at most, according to Darwin ; 


it oceupies forty-two pages in the Philosophical i 


Transactions, and its mathematical complexity is in 
proportion to the length. The paper was published 
in 1877 when Darwin was thirty-two years old ; it is 
the first of his seventy-two papers on cosmology. Yet 
this was to remain: the only serious study of the 
dynamies of polar wandering until Gold? reopened 
thesproblem in a sucemet article in Nature in 1955. 
Gold’s conclusion differs from Dafwin's, but this 1s 
only the latest chapter in an extensive, and some- 
times heated, controversy that has been going on for 
seyenty years. 

Darwin set himself thé following problem : ab time 
0 some continents suddenly commence to rise, others 
to fall and the movements continue at a uniform 
rate thereafter. -What would be the position of the 
axis of rotation if the Earth is (a) a rigid solid, (b) a 
viscous fluid ? We now consider that the Earth is 
better described as an elastic solid. Darwin did not 
consider this case; neither the evidence nor the 
elastic theory had been developed. We are here con- 
cerned only with the orientation of the axis in-the 
body of the Earth; the _omentation in space is 
scarcely altered. It is therefore convenient tò refer 
to the geographical location of the poles of rotation, 
where the axis pierces the. crust. 


Darwin's solution: (ref. 1, pp. 282-83) consists of ' 


oscillatory terms like 
(1) 


plus others that remain after, the initial oscillation 
has become damped out. These have the components 
(disregarding for the moment a slight separation 
between axes of figure and rotation) : 


exp(—at) cos wt 





a (o? — a?) o? 
C= LILÓ——————— —— "n ui. 
Qi F ai o? + xê " 
2o«* wx (2) 
Y = ai ere u + NT TERR: ut 
e F a? o? + oi 


u is a measure of the rate of upheaval, x is the polar 
displacement toward the centre of upheaval and y at 
right angles to it. 


* Guggenheim Fellow on sabbatical leave from the Scripps Institu- 
tion of Oceanography, University of California. 


` 
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actually one mile mizht be a better upper limit. In 
any event, there car. be no appreciable polar, wan- 
dering on a rigid Earth. The opposite extreme, that 
of great fluidity, corresponds to large «, and to 


(4) 


so that v can be made arbitrarily large by taking « 
arbitrarly large.. 

Darwin 3s explic in the interpretation of hus 
solution: “If the earth be sensibly rigid . . . the 
geographical path of the axis is very nearly the same 
as is due merely to the geological deformations of 
the earth’s ro í Rut if the earth be more or less 
plastic, . . . the dynamical reactions introduced are 
such as more or less $o modify the geographical path 
of the axis. In the case of great plasticity these 
reactions would suffice to alter entirely the character 
of the path". We Lave therefore clearly a state of 
things in which the pole may wander indefinitely 
from its primitive position. “On this hypothesis, as 
in successive periods the continents have- rien and 
fallen, the pole may have worked its way, in a 
devious course, some 10° or 15° away from its geo- 
graphical position et consohdation, or may have, 
made an excursion of a smaller amount and have 
returned to near its old position.” 

Whether or not taere had been polar wandering 
was therefore not a question of dynamics, but 
depended on whethe> the Earth was taken as plastic 
or rigid. The decision was outside the scope of 
Darwin’s analysis, though he favoured the latter 
alternative: “But Gr William Thomson has shown 
that the earth is-sensibly rigid; and in any case the 
earth is not 8 viscous fluid, properly so-called, 
although it may be slightly plastic". 

What was Kelvin's evidence for a rigid. Earth ? 
His original argameat? was by way of reference to ` 
Hopkins, ‘‘who first adduced the phenomena of pre- . 
cessión and nutaiion. to disprove the hypothesis that 
the solid part of the Earth's mass is merely & thin 
shell". But this argument is wrong, because pre- 
cession is caused by the pull of the Sun on the 
equatorial protuberance regardless of whether it is 
fluid, elastic or frozsn. Kelvin was questioned on 
this point by Newcomb, and in a presidential address 
to the British Association’ Kelvin asked his audience 
to cross out what he had written on this subject in 
“Natural Philosophr"., (I found the copy in the 
University Library, Cambridge, to have been defaced 
accordingly.) Unknown to Kelvin and Newcomb, ' 
the error had already been pointed out e General 
Barnard’. ` 
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Darwin! refers to Kelvin’s retraction of precession 
ag an argument for rigidity, but adds that Kelvin 
“, . . adduces, however, a number of cogent argu- 
ments on this point". 
refers here-to a paper by -George Darwin’s great 
father* entitled “Observations on the Parallel Roads 
of Glen Roy and other parts of Lochaber in Scotland, 
with an attempt to prove that they are of Marine 
Origin", in which ıt is said that the Earth as a whole 
takes approximately thé figure due to gravity and 
centrifugal forces, because of the fluidity of the 
interior and the flexibility of the crust. To this state- 
ment Kelvin raises the following twó objections in 
his British Association presidential address‘: (1) “But 
alas, for this ‘attractive sensational idea’ . that a 
molten interior to the globe underlies a superficial 
crust, its surface agitated by tidal waves, . . . the 
solid crust would yield so freely to the deforming 
influence of sun and moon that it would simply carry 
the waters of the ocean up and down with it, and 
there would be no sensible tidal rise and fall of water 
relatively to land . . ."; that is, unless the crust 
consisted of “‘preternaturally rigid matter”, far more 
rigid than steel; (2) that the “solar semiannual 
nutation must be largely, and_the lunar fortnightly 
nutation enormously, affected by interior liquidity. 

. This conclusion is absolutely’ decisive against 
the ‘geological hypothesis of a thm rigid shell full of 
hquid". But the argument is not decisive if we 
ascribe to the mantle'a behaviour characteristic of 
many materials, whereby it responds almost as an 
elastic solid to disturbances of short period, but flows 
in response to stress of long duration. I think 
Darwin's suggestion was well taken!: “it seems 
quite possible that the earth may be sensibly rigid 
to the tidal deforming influences of the sun and 


moon, and yet may bring itself back from any con-- 


siderable departure from a form of-equilibrium to 
approximately that form". Kelvin’s foregoing argu- 
ments may have had something to do with a letter 
George Darwin was to receive from his father two 
years later?: “Hurrah for the bowels of the earth 
and their viscosity.and for the moon and for the 
Heavenly bodies . . . and for Tuy son George (F.R.S. 
very soon) . . .”. 

But Kelvin! "was not yot contented with the two 
preceding arguments: “But now thrice to slay the 
slain: suppose the earth this moment to be a thin 
crust of rock or metal resting on liquid matter; its 
equilibrium would be unstable! And what of the 
upheavals and subsidences ? They would be strikingly 
analogous to those of a ship which has been rammed 
—one portion of crust up and another down, and 
then all down. Now whatever may be the relative 
densities.of rock, solid and melted, at, or about, the 
temperature of liquefaction, it is, I think, quite 
certain that cold solid rock is denser than hot^melted 
rock; and no possible degree of rigidity in the crust 
could prevent it from breakmg to pieces and sinking 
wholly below the liquid lava". 

"And thrice he slew the.slain" ? The quotation 
may have been more apt than Lord Kelvin intended. 
For later durmg the feast the slain.come back to 
plague the king, and Timotheus cries: ‘Those are 
Grecian ghosts, that in battle were slain, . . . behold 
how they toss their torches on high . . .". 

Darwin himself seems to have been well enough 
convinced by Kelvin’s persuasiveness?: “A third 
opinion, contended for by Sir William Thomson 
{Lord Kelvin], and of which I am myself an adherent, 

-is that the earth is throughout a solid of great 


Curiously enough, Kelvin: 


"dimensions of the equatorial bulge. 
‘must lead to appreciable polar wandering, but it 
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rgidity . . .". Thirty-one years later, when his 
paper was reprinted among his collected works, he 
wrote?*: “The conclusions arrived at in my paper 
are absolutely inconsistent with the sensational 
speculations as to the causes and -effects of the 
glacial periods which some geologists have -permitted 
themselves to make”. Darwih remained on close 
terms with Kelvin, a friendship that had, in fact, 
begun with the selection of Kelvin by the Royal 
Society as referee for the paper here under discussion. 
An alternative derivation due to Kelvin is included 
as Appendix C to Darwin’s paper. Kelvin, according. 
to Darwin, “seemed to find that on these occasions 
the quickest way of coming to a decision was to talk 
over the subject with the author himself”, Darwin 
considered that all his work on cosmogony “may be 
regarded as the scientific outcome of our conversations 
of the year 1877; but for me at least science in this 
ease takes the second place". 

I must refer to one more aspect of the Kelvin- 
Darwin discussion of -polar wandering. ' Kelvin's 
arguments for a rigid Earth denied the possibility of 
poler wandering within the framework of Darwin's 
analysis. But this should not imply that Kelvin was 
opposed to shifting the pole over large distances. 
Far from it. In a passage often quoted by those 
who favour large polar displacements, Kelvin said': 
“Considering, then, the great facts of the Himalayas 
and the Andes, and Africa and the depths of the 
Atlantic, and America, and the depths of the Pacific, 
and Australia, and considering further the ellipticity 
of the equatorial section of the sea-level, estimated 
by Capt. Clarke at about 1/10 of the mean ellipticity 
of meridional sections of the sea level, we need no 
brush from the comet’s tail (a wholly chimerical 
cause which can never have been put forward 
seriously except in ignorance of elementary dynamical 
principles) to account for a change in the earth’s 
axis; and we may not merely admit, but assert as 
highly probable, that the axis of maximum moment 
of inertia and the instantaneous axis of rotation, 
always very near one another, may have been jn 
ancient times very far from their present geo- 
graphical position, and may have gradually shifted 
through 10, 20, 30, 40, or more degrees without at 
any time any perceptible sudden disturbance of 
either,land or water”. ‘These views were reprinted 
in Kelvin’s “Collected Works"? in substantially their 
original form. 5 

So far as I can see, Kelvin reasoned as follows : 
the surface of the Earth is divided into quadrants ; 
in the northern hemisphere a rise is centred at 0° 
longitude (say) and a fall at 180°, in the southern 
hemisphere a fall at'0° and a rise at 180°. For a` 
maximum crustal displacement of 10 em. the pole of 
@ rigid earth is shifted by 0-1". Then by what Kelvin 
calls & “simple effort of geological calculus” he finds 
that for-a corresponding surface displacement by 
10 km. the pole 1s moved through nearly 40° latitude. 
Kelvin had assumed the Earth to be sufficiently 
rigid to sustain a distortion commensurate with the 
Of course, this 


would seem to be the hard way of doing it. . 
We return to Darwin’s solution (equation 2), It 
may have been noticed that the first terms in v and 
4 have the dimensions length/(time)* instead of 
length. This is the result of a simple algebraic error 
made earlier in the derivation. The mistake was 
discovered by Lambert"; the corrected equations 


are given by Jeffreys? : 
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All terms now tend to: zero as a becomes infinite. 
There can be no polar wandering no matter How 
fluid the Earth is. This conclusion contradicts the 
previous. result (equation 4). 

For simplicity we now restrict ourselves to the 
case a «€ o. Equation (5) can then be written 


(6) 


The approximation « < œ is amply justified "by 
‘the observation that the damping of the free nutation 
requires many periods. Subject to the same assump- 
tions and restrictions, I find, in an independent 
derivation, 


€ = (aja) (ufo) — ut, y=0 


The solutions differ by the term in #8, and this term 
yields substantial polar wandering as a consequence 
of surprisingly small continental upheavals. Equation 
(7) has the pole move at a constant acceleration in 
response to a constant velocity of upheaval. Had 
Darwin chosen the simpler (and sufficient) exemple 
of a sudden vertical displacement, the result would 
have been a polar wandering at constant velocity. 
My-solution agrees on all essential points with Gold’s 
conclusions arrived at by non-analytical reasoning. 

^ To point out the difference between Darwin’s 
(corrected) solution, and Gold’s conclusion, we must 
return to the basic considerations that underlie 
Gold’s hypothesis. The pole of figure is a position 
. where the axis of figure (about which the moment of 
inertia is & maximum) pierces'the crust. For a rigid 
Earth the displacement of the pole of figure by 
æ = — ut, y = 0 is entirely determined by the pre- 
scribed upheaval. The pole of rotation circles the 
pole of figure once every ten months. In the case of 
a yielding Earth, there is an additional displacement 


= (a/w) (ula) — ut — iaut?, 


NATURE 


of matter as the geoidal protuberance attempts to. 


adjust to the disturbed position of the rotation axis. 
The total displacement of the pole of figure is then 
the sum of displacement of the geoidal pole and that 
determined by the prescribed upheaval. From 
dynamic considerations one finds that the velocity of 
the rotation pole is proportional to its separation 
from the pole of figure, and from elastic (or plastic) 
considerations that the velocity of the geoidal pole is 


proportional to its separation from the. pole of. 


rotation. , It is, according to Gold’, ‘as with the ass 
and tho carrot hanging from a stick held by the 
rider”. The geoidal pole pursues the rotation pole, 
the rotation pole pursues the pole of figure, which in 
turn is continuously being displaced by the geoidal 
pole. 

Darwin's reasoning 1s implicit, in his- equations 
1-4 (ref. 1, p. 282). The sum of the four equations is 
equivalent. dd the above-mentioned .dynamie con- 
siderations. But equations (3) and (4) state that the 
geoidal pole moves at & rate proportional, not to its 
separation from the rotation pole, but to the separa- 
tion of the rotation pole from the pole of figure. I 

, cannot think of any reason for this type of behaviour ; 
it would be consistent, for example, with a stationary 
solution for a liquid, rotating Earth where the poles 
of figure and rotation are united, with the geoidal 
pole being elsewhere. ~ 
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Darwin obtained his four equations from what. he 
calls geometrical, rether than dynamical, considera- 
tions. The importar thing is that they do not follow 
from a deductive argument, and he seems to have 
gone astray m tha formulation of the last two 
equations. When -hese are: modified in the above 
sense, then equations (7) follow once more. On the 
basis of the present development of the theory of 
elasticity, which wss not available to Darwin, it is 
possible to proesed Trom fundamental principles to a 
solution without ary break in the deductive argu- 
ment, and this ıs, in fact, the method whereby 
equation (7) was derived. 

We are left wrth three solutions : Darwin's original 
solution (2) made polar wandering possible; the 
corrected solution ©) made it impossible; and the 
modified solution (=) makes it easy. That the final 
outcome is notin contradiction to the original çon- 
clusion is & result of having made an even number of 
errors. But there is en important difference ; equation. 
(2) requires a large value of « for polar wandering, 
(7) does not, amd is in fact based on the assumption 
that a <a. 

In the hght of these developments, the many 
papers that have centred on Darwin's work assume 
grotesque proportions. Long before Darwin wrote, 
Comte de Buffon had founded the ‘Catastrophic 
School’ of polar wandering to account for palmo. 
climatic evidence. Darwin clearly hoped his paper ' 
would put certain restraints on contemporary argu- 
ments for polar wandering by Lubbock, Delabeck, 
Evans and others. In fact, ib was followed by a 
renewed wave of enthusiasm for large polar displace- 
ments, which reached its peak in “Die Pendulations 
Theorie” of Reibisch and Simroth: Darwin's student, 
the astronomer Brcwn, countered these claims with 
apparent exasperation’:  "[Darwin's] conclusion, 
now well known to astronomers, but frequently. for- 
gotten by geologis:s even at the present time is 
against any extensive wanderings of the pole during 
geological times". In 1914, Barrell!* reviewed “The 
Status of Hypothsses of Polar Wanderings” as 
follows: “Geologists and biologists may array facts 
which suggest such hypotheses, but the testing of 
their possibility is really a problem of mathematics. 

. Notwithstanding this, a number of hypotheses 
concerning poler migration ‘have been ingeniously 
elaborated and widely promulgated without their 
authors submitting them to these final tests. . .. 
Others, of more logi»al mind, recognizing the need of 
mathematical justifcation, have thought to find a 
qualified support im the work of Kelvin and G. H.' 
Darwin. . . . The work of Darwin, instead of per- 
mitting hypotheses of polar wanderings, offers the 
most convinemg proof which is available that 
migrations of the axis of the earth sufficiently 
extensive to be of zeologieal importanee have not 
occurred [sic]. , . . His [Darwin’s] papers seem to 
have checked further speculation upon this subject in 
England, but, apparently unaware of its strictures, 
a number of continental geologists and biologists 
have carried forward these ideas of polar wandering 
to the present day. . . . Does not the history of the 
subject show the dangers of over-specialization within 
one division of science with the consequent putting 
forth of hypotheses regardless of the “verdict of 
related Sciences ?'"* 

In this controversy between physicists and geo- 
logists, the physicists, it would seem, have come out 
second best. They gave decisive reasons why polar 
wandering could not be true when it was weakly 


EUN 


. 554: 


supported by paleoclimatic evidence ; and now that 
rather convincing paleomagnetic evidence has been 
discovered’, they find equally decisive reasons why 
it could not be otherwise. 
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BOOLE'S “THE LAWS, OF THOUGHT" 


By LG. 


HE Royal Irish Academy has done well to 
‘collect and issue a series of papers* commemor- 
ating the appearance of "The-Laws of Thought” -by 
George Boole in 1854. The occasion was & centenary 
celebration m Dublin, and here is a permanent record, 
bearing witness both to the unique character of the 
book itself, and in parallel, so to say, to the rémark- 
able personality of its author. If ever a publication 
reflected the imnermost being of its originator, this 
volume assuredly did. Its production, moreover, 
stands as a monument to the foresight of the electors 
to the chair of mathematics at Queen’s College, 
Cork, who appointed a candidate without a university 
degree, and devoid of formal academic training. It 
is rather a8 if a similar choice had been made of 
Ramanujan many decades later, before he went to 
Trinity College, Cambridge, to carry all before him. 
Most appropriately, Sir Geoffrey Taylor opens the 
series with & graphic account of his grandfather’s 
life. And what a life it must have been; serene, 
highly disciplined, creative’ at every stage, both m 
research and in the task of imparting knowledge. 
For even when Boole was,school- -mastermg in Lincoln 


as httle more than & youth he was experiencing the' 


joy of diseovery, as he read and mastered the works 
-of the French mathematicians. Alongside all this, he 
taught himself several languages, as if to foreshadow 
the development of semantics as the century wore on. 
Boole had a. great appreciation of the place of 
tranquillity in the intellectual life. We read of him 
taking a 
Alkborough Hills near his peaceful Trent, and sitting 
down alone under a bush in the evening. From this 
excursion arose the precursor of his analytical studies 
which he later improved and expanded im “The 
Laws of Thought". At times his inchnation seems to 
- have been towards algebraic methods rather than in 
the direction of geometry, believmg the former to be 
the more powerful instrument. But as we shall see 
later, this-was no lopsided view. His grasp was so 
sure ‘that, analyst as he sometimes was, history will 
credit him as a great architect in synthesis. 
~ How exactly did this come about ? The answer is 
to be found in Boole’s attitude to Nature. He 


believed profoundly that there was such a thing as. 
unity of Nature, and unity in Nature. In these two. 


concepts, which went far to mould the entire pattern 
of his hfe, he approximated ‘to Leonardo da Vinci, 


* Proceedings ot the Royal Irish Academy. Vol. 57, Section A, 
No.6: Celebration cf the Centenary of ‘The Laws of Thought” by 
oer R Boole Pp. 63-130. (Dublin: Hodges, Figgis and Co., Ltd., 
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“solitude à deux" with a friend to the / 
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with Ins deep venoration for natural law. : The 
method of Boole is based upon this one“ness, and 
enmeshed in it are, the seeds from which has flowered 
much of the propositional calculus as we now have 
it, and a great part of the powerful machinery of 
modern logistics. It must not be too readily deduced 
from this, however, that the meta-sciences of to-day 
spring directly from “The Laws of Thought” ; what 
has in fact happened is that out of traditional logic 
has appeared a means whereby it has become possible 
to raise such a majestic structure that the elements 
of Aristotelian thought still embedded in it comprise 
but & minute fraction of the whole. It is an example 
on the grand scale of the eternal verity that nothmg 
can be quickened except it die. The sower of that 
particular harvest was George>Boole. 

We can now, with this in mind, attémpt some 
appraisal of the method of this remarkable man, and 
we shall not get far without observing certain features 
in common. with the outlook of Alfred North White- 
head. It is probably no accident that much the 
same logical pressure acted upon the mind of Boole 
as it did much later upon the authors of “Principia 
Mathematica”. The essence of his method is to begin 
with things rather than words; with objects before 
concepts. Then follows the paramount need to train 
the mind by rigorous exercise, including the working 
out of numerous examples. One may compare this 
with Whitehead’s behef m the use of the simplest 
possible apparatus, to squeeze the last drop of juice 
out of any problem. amenable to experiment. Just 
as Leonardo da Vinci took infinite pams (somewhat 
agaist the grain) to study the works of Archimedes, 
80 we find Boole ever ready to relate his abstractions 
to things as we find them. His insistence upon the 
acquisition of a beautiful and legible handwriting 
gives us a clue to the importance which he attached 
to means as well as ends. He was human enough to 
seek relief from pure speculation by resorting some- 
times to _“‘mechanical employments”, while con- 
versation he regarded as an entertainment, not as an 
occasion for strife., 

Strong traditionalist as he was—as we have already 
seen—Boole’s concept of the construction of a 
physical science has a present-day familiar look. In 
“The Laws of Thought” he finds four stages : namely, 
observation, presumption (that a law exists), experi- 
mental tests, and the investigation of causes. 
addition, his emphasis upon mereasing probability 
towards the hmit of certamty as confirmatory data 
increased shows how sure an insight he had of a 
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methodology well ahead of his time. This 1s note- 
worthy when one recolleéts that Boole was working 
'at a period when laboratory techniques were very 
limited and—supposedly—his own contacts with 
them ot the most slender kind. 

‘In passing from here to some evaluation of Boole's 
place in logic, the elementary fact of history—that 
the subject had ‘been static “at the same’ level of 
very elementary deduction” for some two thousand 
years—throws into relief the achievement of infusing 
new life in the form of a conscious mathematical 
logic into somethmg which had eluded Leibniz and 
Lambert many years before. All this was propounded 
in the “Mathematical Analysis of Logic” (1847), and 
elaborated in “The Laws of Thought". In essence, 
Boole set about calculatmg as an algebraist would, 
afterwards eliminating such terms as were incapable 
of a logical interpretation. According to him, how- 
ever, the equality zx =z is unique. In ordinary 
algebra this is only true for x = 1 ands = 0, whereas 
in logie it holds for all values of x. From this he goes 
on to assume that the laws of his algebra only exceed 
those of ordinary algebra in this one particular. A 
number of criticisms have been made of Boole's 
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system’ both in regard to mathematical rigour, and 
touchmg the æstheme point that in some degree it 
lacked elegance. No doubt, as one commentator 
observes, there were some tares among the wheat, 
and they grew together until thé Bervest: Time has 
exterminated the chaff. 

A trio of papers in the collection. under notice 
brmgs the story of Boole's genius up to date by a 
discussion of the rslation of hus methods to con- 
temporary mamy-vslued logics, his coneept of a 
function, and the irfluence of institutionalism upon 
the classical algebra of logic. Finally, comes a 
contribution dealing with an engineering application 
of Boolean algebra, vhich turns out to be an extremely 
powerful calculus far the determination of electrical 
circuits comprising +wo-state switches, that is, those 
that can be only ‘on? or ‘off’. In the case of complex 
problems in telephcny, it can make possible major 
advances in communication theory, by simplifymg 


equations otherwise almost unmanageable in practice. ` 


In brief, the life and work of George Boole as 
reflected in "The Laws of Thought” are the perfect 
illustration of the truth of Whitehead’s dictum: 
“You may not divice the seamless coat of learning". 


THE COLE MUSEUM OF ZOOLOGY 


T is fifty years since the appointment of Prof. 

F. J. Cole to the Department .of Zoology in 
University College, Reading (now the University of 
Reading). One of the factors that contributed to 
Reading’s rise to the status of a university was the 
fact that several men and women of high quality 
identified their careers with her, and Prof. Cole was 
one of them. Soon after his arrival he started to 
build up a museum of zoology, and when he retired 
in 1939 he had the satisfaction of seeing his Depart- 
ment endowed with one of the finest teaching 
museums in Great Britain. An appreciative Council 
decreód that it should remain as a permanent 
memorial to him with the name of ‘The Cole Museum 
of Zoology’. 

Small though the Department was, it was from the 
beginning the special duty of one of the members of 
“the staff to care for the growth and maintenance of 
the Museum. From 1912 until 1919 this was Miss 
(now Dr.) Nellie B. Hales, and from 1921 to the 
present time Mr. W. E. Stoneman has held the 
curatorship. 

The exhibits now number more than three thousand, 


and each is described in the manuscript catalogue, 


where references to original publications are found 
and drawings help to interpret intricate parts. This 
is the source-book for the Museum’s history, and it 
is appropriate to celebrate its jubilee by ‘recalling 
some of the highlights. 

Prof. Cole appealed to zoological friends all over 
the world, asking for particular animals in accordance 
with & careful plan. Prof. Ijima of the University of 
Tokyo, a world authority on the Porifera, collected 
and prepared in his own laboratory the magnificent 
series of Hexactinellid sponges. He, moreover, went 
to sea six times before he succeeded in dredging from 
the depths of the ocean the fine sea-lily (Metacrinus) 
which now adorns the Echinoderm case. Skeletons 
of & record python and an orang were contributed 
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by Dr. Hanitsch, formerly director of the Raffles 
Museum, Singapore.. Mr. Alfred Palmer, by a 
generous donation, made possible the purchase of a 
fine gorilla skeleton to complete the Huxleyan series 
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—gibbon, orang, chimpanzee, gorilla, man. Captain | 


C. R. S. Pitman, when game-ranger of Uganda, sent 
such animals as the tree pangolin and the lung-fish, 
Protopterus. The Australian Government presented 
specimens of the echidna and the platypus, from 
which dissections, ckeletons and stuffed skins were 
prepared. Dr. Johannes Schmidt provided a set of 
stages of the Leptocephalus larva (eel) up to its meta- 
morphosis. An offiser of an Antarctic whaling ship 
prepared & group of specimens to illustrate the 
auditory organ of she whale, and a beautiful and 
perfect exhibit 3s the result. From the Discovery 
collections -also meny gifts were received, Old 
students going abrcad were briefed to obtain speci- 
mens, and to them the Museum owes its Java 
pangolin, West Afrian manatee, bats and monkeys, 
Central African hyrax, giant millipedes and scorpions 
and Mauritian lemurs and tenrecs. 

The fullest use was made of all this valuable 
material. A simgle Cryptobranchus from Japan 
yielded a complete skeleton and preparations of the 
heart, arterial arches, gut, renal and reproductive 
organs, as well as a stuffed skin. 

Disse6tions form a major part of the collection, 
and they include numerous “injections of blood 
vessels, lymphatics and air-sacs. A former student, 
Dr, D. H. Tompsett, prosector at the Museum of the 
Royal College of Surgeons, prepared an exquisite 
Marco resin cast of the pulmonary vessels and 
bronchi of a sheep, and another of the cavities of the 
human brain, both of which were presented by the 
College. 

Transparencies, in which the bones and cartilages 
are stained to show the skeletal parts in situ, have 
been made by Mr. Stoneman. There are wax models 
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of invertebrate larvse, mostly prepared by Mr. W. 
Rogers, laboratory steward, from the fine collection 
of microscope slides-of marine larve made at Port 
Erin by the late Mr. H. C. Chadwick and purchased 
from him. Gastropod development is illustrated by 
copies of. Dr. Doris Crofts’s models of Haliotis 
larve. g : 

Among the Museum’s treasures are numerous 
delicate preparations of medusz, corals and sea-pens 
with polyps expanded, from Naples Marine Bio- 
logical Laboratory, preserved especially for the 
Museum by Cavaliere Salvatore Lo Bianco. They 
were probably the last specimens preserved by that 
greatest of preparators of marine material. 

At one time the Museum of the Royal College of 
Surgeons, with its long history from Hunter to 
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R. H. Burne, was Reading’s nearest parallel and 
exemplar; but this was destroyed by bombs in the 
Second World War. The Cole Museum was built up 
probably in the last years when such things were 
possible. Thirty years ago it was adequately housed. 
in thé room which it still occupies, and now congests. 
It is greatly to be hoped that on the new University 
site a worthy building will be planned for the Cole 
Museum and that provision will be made to maintain 
what is a unique asset, not only for the University 
of Reading, but also for the entire country. Since this 
project may be many years ahead, we look to the 
University „authorities to preserve the Museum 
intact, perhaps, if necessary, m a temporary building 
big enough for the whole collection to be adequately 
displayed and used. 
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OBITUARIES 


‘Prof. Kurt G. Stern 


Kourt' G.-Srern died on February 3 of a heart 
attack-in St. Mary's Hospital, London, in his fifty- 
first year. Born in Tilsit, he attended elementary 
and grammar school there and moved to Berlin for 
his higher education; where he received his Ph.D. in 
1930 at the University. In the following year he won 
a Rockefeller fellowship, worked for one year at the 
Rockefeller Institute in New York, and for two more 
years at the Courtauld Biochemical Institute in 
London. When he was to return to Germany in 
1935, the Nazis had taken over and Dr. Stern decided 
to accept a research fellowship at Yale University in 
‘New Haven, where he became a research associate 

` in 1938 and joined the Overly Research Foundation 
in 1942. Two years later he was offered a post as 
research associate and adjunct professor at the 
Polytechnic Institute of Brooklyn, in which position 
he remained until his death. 

Stern’s influence on the development .of bio- 
chemistry rested on the combination of several 
distinguished qualities : he was an excellent lecturer 
and an inspiring teacher; he was a meticulous 
experimentalist. with an innate urge for precision 
and accuracy, and on top of it all he had a never- 
failing flair for selecting problems of general im- 
portance and far-reaching significance. He was 
strongly attracted by questions-connected with the 
fundamental aspects of life, and hence biochemistry, 
biology and_physiology were the sources from which 
he selected his problems; but with equal firmness 
he adhered to the exact quantitative and reproducible 
methods of physical chemistry and physics. As a 
consequence, for many years, his activities developed 
in the borderland between different sciences, taking 
problems from one and solving them with methods 

-taken from another. In this difficult, self-assigned 
task, Stern succeeded not only in introducing precise 
methods in fields where they were unknown, but also 
in inventing and constructing many new instruments 
for the purification.and characterization of biological 
objects, particularly enzymes, virus, proteins and 
nucleic acids. 

While he worked and taught at the Polytechnic 
Institute of Brooklyn, he also acted as chemical 
consultant at the Montefiore Hospital in the Bronx-; 
and it was a fitting expression of his constant tendency 
to bridge gaps between different sciences that each 
day he moved in the morning through the corridors 


of a busy hospital at one end of New York's metro- 
politan area, and in the afternoon lectured and 
supervized fundamental research in the laboratories 
of the Polytechnic Institute of Brooklyn at the other 
end. This type of work he liked; thus he con- 
tributed innumerable important results, and in both 
fields he was highly esteemed and liked by his 
colleagues and collaborators. 

- Dr. Stern’s activities and efforts won him many 
recognitions and honours. He served as chairman of 
the Protein and Nucleic Acid Week of the Gordon 
Research Conferences; he was the secretary of the 
Planning Committee of the Chaim Weizmann 


* Institute in Rehovoth; he was president of the 


American Society of European Chemists and Pharm- 
acista and he served on many occasions as chairman 
of special symposia arranged by the American 
Chemical Society, the New York Academy of 
Sciences and in other scientific and technical organ- 
izations. Hé was awarded in 1953 the Pasteur Medal 
of the French Society of Chemistry and Biology. 

. His great scientific achievements and professional 
success were equalled by his warm, friendly and 
helpful personality. Everybody who came into 
contact with Dr. Stern was impressed by his high 
ideals, his devotion to the cause of science and his 
unfailingly deep interest m social and human 
relationships. ^ .H. Marx 


Mr. Horatio Ballantyne 


Horatio BALLANTYNE, who died on January 25 
at his home at Tadworth, Surrey, in his eighty-fifth 
year, was a consulting chemist and expert witness in 
patent cases whose theoretical knowledge was firmly 
buttressed by wide practical experience. His transfer 
from this field of activity to the Board of Lever 
Bros. in 1928, while at the height of his powers, 
though doubtless of benefit to commerce and industry 
generally and to that great Company in particular, 
left a gap in the ranks of scientific witnesses, and 
when, & few years later, his boyhood friend, Sir 
Dugald Clerk, the patent agent and expert on internal 
combustion engines and gaseous fuels, passed away, 
the fundamental contribution which they had made 
to the administration of the patent law was demon- 
strably evident. In engineering matters, Sir James 
Swinburne, the late Mr. H. A. Gill and Horatio’s 
younger brother, the -late Mr. .W. H. Ballantyne, 
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provided an adequate complement ; but their gallant 
efforts to assist in cases arising m other scientific 
fields only made it more manifest that the day of 
the comprehensive scientific expert witness had come 
to an end. , g 
The Reports of Patent Cases bears witness to 
Ballantyne’s amazing versatility. From his début in 
the famous' Welsbach gas mantle litigation, he 
assumed the burden of scientifie exposition in patent 
cases for more than thirty years, dealing with topics 
as diverse as gramophones, electric lamps and fila- 
. ments, steel ball grinders, coal-cutting machines, 
typewriters, confectionery, the drying of milk and a 
host of others. The first encomium he received was 
in his first case and came from Mr. Justice, Wills, 
who said in his judgment: “I wish to add that Mr. 
Ballantyne has given me reason to rely on him. He 
is one of the most truthful and fairest minded men I 
have seen in the witness box". The last to my know- 
ledge appears in an appreciation by Sir Kenneth 
Swan, a distinguished leader of the Patent Bar and 
himself a son of a great inventor. He wrote: “His 


evidence, invariably characterized by scrupulous. 


eandour and fairness, was not only backed by pro- 
found technical knowledge, but was always based on 
& careful and crucial experiment; moreover it was 
given with that degree of precision and tenacity that 
rendered it proof against the most penetrating cross- 
examination., In short, he was a pattern of what an 
expert witness should be”. Both, it will be noted, 
remarked Ballantyne's candour and fair-mindedness, 
two attributes which the experienced judge will 
thankfully recognize, and without which the most 
profound scientific knowledge will fail to impress. 
The value of an expert witness resides in the weight 
attached to the expression of his opinions. He must, 
of course, be technically compétent: and preferably 
free from addiction to technical jargon. But in the 
ultimate result, his assistance in the administration 
of justice will depend not only upon his perception 
and expression `of truth, but upon the manner in 
which he completes and isolates it. In this Ballantyne 
was pre-eminent, and that explains why it was that, 
in cases involving scientific questions with which he 
was only generally familiar, his assistance was often 
more valuable than the evidence-of more specialized 
experts. * : 

Horatio Ballantyne was born at Glasgow in 1871. 
His father, Thomas Ballantyne, who was & pioneer of 
unitarianism in Glasgow, was married twice, and had 
thirteen children, Horatio being the eldest son and 
first child of the second marmage. His father died 
when Ballantyne was fifteen years old. 

At fourteen he left school to begin work in the 
laboratory of Robert Tatlock, city analyst for 
Glasgow. It had been planned that he should go to 
the University, having gained & bursary that would 
have enabled him to do so, but the young Ballantyne 
resigned the bursary and went to Tatlock’s, starting 
at a wage of 2s. per week. i 

It was a very busy commercial laboratory, with a 
large Students’ Department attached, and gave a 
really extensive trainmg in industrial chemical 
analysis. After some time Ballantyne became chief 
assistant, and Tatlock and his partner Thompson 
invited him to become, in 1898, a member of the 
firm when Dr. J. B. Readman was due to retire ; but 
brighter prospects came his way. 

During the years with Tatlock, he had oppor- 
tunities for carrying on research, especially mto the 
little-understood chemistry of the oils and fats. Some 
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accounts of these vestigations were published in 
the Journal of the Society of Chemical Industry. In 
the evenings he attended classes in .chemistry, 
mineralogy, German, ete. He took first place in 
Great Britain in the ‘South Kensington’ exammation 
in honours chemist-y, and the first place also (with 
medal) in the Society of Arts exammation in German. 

In March 1896 oczurred an event which determined 
the course of his professional life. A few years before 
that date, Tatlock had received from Norway some 
samples of minerals which were to be tested for what 
was then known as the “rare earths”, especially 
yttrium, cerium, lJanthanum and thorium oxides. 
The invention of the incandescent gas mantle by 
Auer von Welsbach_had given a special value to such 
earths, the chemistry of which was quite unknown 
to chemists in gensral. Tatlock had passed on to 
Ballantyne the problem of working out methods of 
analysis, etc., and he became in a small way a 
specialist in this recondite subject. 

The Welsbach Incandescent Gas’ Light Co. of 
London acquired tke rights to the British Welsbach 
patents, and by th» year 1895 had become so suc-_ 
cessful that many irfringing manufacturers appeared. 
An action for infrmgement of patent was brought 
against one of them. Towards the end of October-1895 
a specimen of the in=ringing article was sent to Tatlock 
for analysis, amd as it was said to be made of the 
rare earths he handed over the problem to Ballantyne. 
In March 1896 Ballantyne was asked unexpectedly 
to proceed immedietely to London to be present at 
the: trial of the action. The case began before Mr. 
Justice: Wills. Fortunately for Ballantyne, it turned 
out to be the most important case of the time. The 
principal. leaders o7 the Patent Bar were engaged 
in it,-as were the leading expert witnesses (Sir 
Henry Roscoe, Prcf. (Sir) James Dewar, Dr. Otto 
Hehner, (Sir) Jamas Swmburne, Dr. Dupre, (Sir) 
Dugald Clerk, Johr Murrey, Prof. Vivian B. Lewes, 
Prof. Lambert, etc.) Leading counsel for the 
patentee was J. Fletcher Moulton (afterwards 
Lord Moulton), at -hat time the most distinguished 
counsel at the Patent Bar. The trial of the action 
was very protracted. Most of the work on the 
controversial matters fell upon Ballantyne’s shoulders 
and he worked feverishly, night and day. Three 
times he was cüllec to the witness-box. Such was 
the event which Legan Ballantyne’s career as an 
expert witness and led him to specialize in patents 
and cognate matters. j 

Ballantyne was elected vice-president of the 
Institute of Chemistry in 1918, and again for the, 
years 1920-22. He served on a number of Board of 
Trade departmenta. committees dealing with patent 
law and practice and with inventions made in 
government service. He married in 1899 Miss K. 
Russell, who survives him with the three daughters 
of the marriage. Q. H.^Lrovp-JAcos 


- > Mr. D. B. Waters 


Davip Bowr Warers, whose death occurred on 
February 7 at Glasgow at the age of forty-three, was 
& civil engineer and was responsible during the Second 
World War for much of the detailed technical develop- 
ment at the Road Eesearch Laboratory (Department 
of Scientific and Industrial Research) of the devices 
known as ‘plastic armour’ and ‘plastic protective 
plating’: these maierials were used on most of the 
Allied merchant ghios for the protection of vital parts 
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from aircraft cannon fire. ‘Plastic armour’ consisted 
of a tightly packed mass: of stone particles held 
together by a bituminous mortar and backed by & 
steel plate; ‘plastic protective plating’ was an even 
denser material with a higher stone content com- 
pacted by vibration and encased in thin sheet steel. 
In essence, these devices provided a protective layer, 
the resistance of which to penetration was highly 
irregular, thus causing projectiles to yaw away from 
2 straight path. 

Mr. Waters joined the Bituminous Section of the 
Road Research Laboratory in 1936: at the time of 
his death he was'in charge of the Laboratory's 
Scottish branch at East Kilbride. His colleagues will 
long remember his origmalıty of mind, enlivened 
always by gaty and wit. ] 


Dr. Ernst Wanner 


Dr. Ernst WANNER was born m Zurich on July 22, 
1900. In 1925, he was awarded the degree of doctor 
of mathematics at Zurich for work on groups of linear 
transformations, and in 1928 was appointed to the 
Swiss Meteorological Service, where he remained 


until his death from a heart attack on November 4, 


1955. 
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He worked on magnetic variations av Regensberg 
and on seismology at Zurich. Latterly he was vice: 
director of the Swiss Meteorological Service and 
responsible for personnel. That he was successful in 
both these fields is & tribute to him both as a scientist 
and as a man. He was basically good-natured, 
modest and very straightforward. 

With A. Kreis, Wanner constructed a 1,000-kgm. 
vertical seismograph, which assisted him in obtaining 
data for the study of Swiss earthquakes and their 
unpact on Alpine structure. He also studied Swiss 
earthquakes historically, compiling a catalogue of 
shocks between the dates 1856 and 1879. With all 
this matérial he was able to work out the correlation 
between earthquake epicentres in Switzerland and 
Swiss Tertiary volcanics and thermal springs. ‘He 
used a method due to G. Polya and F. Eggenberger 
on the coupling of earthquake aftershocks. Finally, 
with P. L. Mercanton, Wanner studied the magnetic 
anomaly in Jorat, near Lausanne. 

Wanner was president of the Swiss Committee of 
the International Union of Geodesy and Geophysics, 
vice-president of the International Association of 
Seismology and the Physics of the Earth's Interior, 


and the Swiss representative on the European Seismo- 


He was unmarried. 
Ernest TrnroTSON 


logical Commission. 


NEW FELLOWS: OF THE ROYAL SOCIETY. 


T thé meeting of the Royal Society on March 15, 
the following were elected to fellowship- 


Dre. N. P. Arren, superintendent, Metallurgy 
Division, National Physical Laboratory, Teddington, 
Middlesex, distinguished for his work on alloy steels, 
their transformations, and their engineering properties 


Pror. J. F. BAKER, professor of mechanical sciences, 
University of Cambridge, distinguished both for his 
experimental and theoretical investigations 'of steel 
structures and for services to education in engineering. 


Pror. R. M. Barrer, professor of chemistry, 
Imperial College of Science and Technology, London, 
distinguished for his work on the mechanism of 
adsorption and diffusion of gases m solids and the 
problem of molecular sieves in zeolite minerals. 


Dr. R. Brown, head of the Agricultural Research 
‘Council Unit of Plant Cell Physiology, Oxford, dis- 
tinguished for his work on germination of parasitic 
seeds and isolation of germination hormones, also for 
studies of factors involved in cell divisioi and 
development. 


Pror. J. A. V. BurLER, professor of physical 
chemistry, University of London, distmguished for 
his work on thermodynamics, and the application of 
physical techniques for the solution of problems of 
molecular structure of deoxyribonucleie acids. 


Dr. D. Gasog, Mullard reader 'in electronics, 
Imperial College of Science and Technology, London, 
distinguished for his work on transient electric 
phenomena, electron microscopy, the theory of com- 
munication and the electric arc plasma. 


Dr. H, GRUNEBERG, reader ın genetics, University 
of London, distinguished for his investigations mto 
the expression of genes during development in 


mammals. a ^ 


Dr. C. S. HALLPIEKE, director, Otological Research 
Unit of the Medical Research Council, London, dis- 
tinguished for his investigations of the physiology 
and pathology of the infernal ear and the mechanisms 
of hearing and equilibration. 


Pror. J. E. Harris, professor of zoology, Univer- 
sity of Bristol, distinguished for his researches m 
several branches of expermmental zoology. 


W. K. Hayman, reader in analysis, University of 
Exeter, distinguished for his contributions to the 
theory of functions of a complex variable. 


Pror. N. Kemmer, Tait professor of natural 
philosophy, University of Edinburgh, distinguished 
for his pioneering work on the fundamental particles 
of physics, particularly on the meson and its role in 
determining forces withm the atomic nucleus: 


Dr. N. Kurtz, lecturer and demonstrator in physics, 
University of Oxford, and Senior Research Fellow, 
Brasenose College, distinguished for his work on 
phenomena at very low temperatures, particularly 
m paramagnetism and nuclear alignment. 


Dn. R. G. MacFanLANE, Radcliffe lecturer m 
hematology, University of Oxford, distinguished for 
his studies on blood coagulation and their application 
for the treatment of hemophilia. 


Dr. R. ManxuHAM, principal scientific officer, Plant 
Virus Research Umt (Agricultural Research Council), 
Cambridge, distinguished for his studies on plant 
viruses and for his contributions to knowledge of - 
nucleie acids. 


Dr. J. W. MrrcHELL, reader in physics, University 
of Bristol, distinguished for his work on the action 
of light on crystals, particularly in photographic 
emulsions, and on the nature of the photographic 
latent image. 
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Pror. W. D. M. Paton, professor of pharmacology, 
Royal College of Surgeons, London, distinguished for 
his work on the relation between chemical structure 
and pharmacological action, and for the discovery of - 
several important new drugs. 


Dr. A. B. Preparp, lecturer in physics, University 
of Cambridge, distinguished for his work on the 
electrical properties of metals at radio-frequencies, . 

, and for his studies of the superconducting state. 


Dr. Heren K. PORTER, principal scientific officer, 
Research Institute of Plant Physiology, Imperial 
College of Science and Technology, London, dis- 
tinguished for her work on fructosans of leaves, on 
earbohydrate metabolism of fruits and cereals and 
for enzymological studies on polysaccharide syntheses 
1n planis. : 


Dr. G. Sarv, lecturer in zoology, University of 
Cambridge, distinguished for his experimental and 
ecological researches on insects, especially on para- 
sitic Hymenoptera. 


Pror. C. W. SHOPPEE, professor of chemistry, 
University College, Swansea, distinguished for his 
contributions to organic chemistry with special 
reference to the elucidation of problems of stereo- 
chemical relationships m the steroid field. 


NEWS an 


Physical Metallurgy at the Imperial College, London: 
Mr. J. G. Ball 


Mz. J. G. BALL, of the Atomic Energy Research 
Establishment, has been appointed to the chair of 
physical metallurgy in the Imperial College of Science 
and Technology, University of London. After leaving 
the University of Birmmgham, Mr. Ball joined the 
Welding Research Council m 1941. When this became 
the British Welding Research Association in 1945, he 
was appointed senior metallurgist with responsibility 
for establishing and directing the metallurgical 
laboratories; there he initiated a programme of 
basic work on light alloy and structural steel welding. 
Mr. Ball led a strong team on steel welding which 
has made. fundamental contributions to the under- 
standing of welding behaviour and the development 
of new alloy steels of good weldability. He was 
particularly associated: with developments in the 
fabrication of Bailey bridges and is a member of a 
Ministry of Supply Committee on this subject. He 
joined the Atomic Energy Research Establishment, 
Harwell, in 1949, to take charge of investigations 
on the metallurgy of plutonium, and he pioneered 
the special techniques for handling plutonium and for 
micro-scale investigations. He was jointly responsible . 
with Dr. R. Hurst for the design of the new plutonium 
laboratory at Harwell, which is based on new prin- 
ciples and incorporates novel techniques. The 
plutonium core for the fast reactor Zephyr was 
fabricated under his direction. For the past three 
_years he has been head of the Reactor Metallurgy 
. Group in the Metallurgy Division, and has given 
much attention to the problems of irradiation 
behaviour of fissile materials and the design and 
behaviour of fuel elements. Mr. Ball is a member of 
the Council of the Institution of Metallurgists. With 
Mr. Ball’s appointment, it is intended that the 
development of the research and postgraduate 
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Pror. F. W. Sxorron, professor of geology, 
University of Birmmgham, distmguished for his 
contributions in stratigraphy and particularly for his 
work on the Pleistocene deposits of the Midlands. 


Dr. E. I. WmuzrE, keeper of geology, British 
Museum (Natural History), London, distinguished 
for his research >n the earliest vertebrates and 
fossil fishes, particularly those from the Old Red 
Sandstone. 


Dr. M. V. Winxzs, director, University Mathe- 
matical Laboratory, Cambridge, distinguished for his 
contribution to tae design and construction of 
automatic calculating machimes, and their applica- 
tion to the solution of a wide variéty of scientific 
problems. 5 


* Dr. D. H. WirxriwsON, lecturer in physics, Univer- 
sity of Cambridge, distinguished for his researches in 
nuclear physics, especially his investigation of the 
properties of the emergy levels of light nuclei. 


Pror. A. WoRMALL, professor of chemistry and 
biochemistry, St. Bartholomew’s Hospital Medical 
College, London, distinguished for his researches 
in biochemistry aad for his ‘pioneer work m the 
development af the use of isotopes in immuno- 
chemistry. B 


d VIEWS P 


activities m metallurgy at the Imperial College will 
have 2 bias towards the metallurgy of nuclear energy. 


Chemistry at Rothamsted Experimental Station : 
Dr. G. W. Cooke 


Dr. G. W. Cooxs has been appointed head of the 
Chemistry Department of Rothamsted Experimental 
Station, in suceess on to Dr. R. K. Schofield, who 
has gone to the Department of Agriculture, University 
of Oxford (Nature, 176, 910; 1955). Dr. Cooke was 
educated at Loughborough Grammar School and 
(the then) University College, Nottingham, graduating 
with first-class honours in chemistry in 1937. After 
postgraduate research in biochemistry with the late 
Prof. J. M. Gulland he joined the Chemistry Depart- 
ment at Rothamsted as a Ministry of Agriculture 
research scholar. In 1940 Dr. Cooke obtamed his 


‘Ph.D. for a thess on soil phosphate chemistry. 


During the Second World War he was concerned with 
testing new phosprate fertilizers which were made 
as alternatives to superphosphate. Afterwards he 
turned his aitenticn to improving the efficiency of 
fertilizers by developing special methods of applica- 
tion. This work, which proved the value of fertilizer 
placement practices for certain crops, is already bemg 
applied by farmers His experience in fertilizers has 
led to Dr. Cooke being invited to earry out short- 
term work for both the Food and Agriculture Organ- 
ization and the Organization fon European Economic 
Co-operation. He Las been honorary secretary of the 
Agriculture Group >f the Society of Chemical Indus- 
try, of which he 1s at present vice-chairman. He has 
also served on the Council of the Fertilizer Society. 


Symbol for the Irternational Geophysical Year 


Ir has been dec:ded to use the following symbols 
in connexion witk the International Geophysical 
Year : $ 
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INTERNATIONAL 
GEOPHYSICAL 





(1) (2) - 


Symbol 1 is a representation of the Earth with 
meridians and circles of latitude, showing the south 
pole, to*signify the special antarctic features of the 
International Geophysical Year; part of the Earth 
is shown in darkness, implying the mfluence of the 
Sun ;' a satellite orbit is shown encircling the Earth ^ 
at an inclination to the equator, with the satellite, 
of course exaggerated in size, shown partly sunlit. 
Symbol 1 is to be used without change on publications 
issued by the Comité Spécial de l'Année Géophysique 
Internationale (CSAGI) and other International 
Geophysical Year publications under rules issued by 
the General Secretary of the Comité Spécial. This 
symbol does not include an inscription because the 
relevant information will normally be printed on the 
title page and cover of each publication. Symbol 2 is 
to be“ used on instruments, equipment or uniforms 
of personnel associated with the International Geo- 
physical Year national committees, where the French 
or English language is appropriate; other national 
committees will substitute a translation of the 
inscription in the relevant language. If commemora- 
tive postage stamps are to be issued by any nation, 
the inscription may be used with the central symbol 
but otherwise disposed and with border other than 
the.octagonal one. 


Man-power in the Royal Air Force 


Ix submitting the Air Estimates to the House of 
Commons on Mareh 5, the Secretary of State for 
Air, Mr. Nigel Birch, referred at some length to the 
problem of saving man-power. Apart from limited 
inquiries into specific aspects of the subject, in which 
the Royal Air Force has had the assistance of business 
men, trade union officials and others, imaginative 
and effective work is going on all the time in the 
Royal “Air Force itself, which has, he claimed, 
pioneered the application of scientific methods to the 
man-power question. This work has aimed not only 
at saving man-power but also at adjusting establish- 
ments in & highly technical and rapidly changing 
Service; further, the Air Ministry Man-power 
Research Unit has been in existence for many years 
and has done much good work. Inquiries are now 
being extended into the whole life and work of a 
station, and not only into specific aspects. For 
example, ıt has been found that in servicing opera- 
tional aircraft, with a slightly larger supervising staff 
&nd iradesmen with the correct skills, considerable 
savings in man-power can be effected. Arising out of 
the discovery of a desire to have the technical and 
administrative wings on the airfield broken down into 
squadrons, experiments are being made with technical 
squadrons, signal squadrons, engineering squadrons, 
and so on, which have indicated that morale as well 
as efficiency are thereby improved. The application 
_of these conclusions in & much bigger way on opera- 
tional airfields is now being investigated by the 
Man-power Utilization Committee. Senior staff are 
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also being sent to make special studies of work 
methods, not only in the Royal Air Force, but also 
in industry, and in this work they are having the 
help of young national service officers with honours 
degrees in scientific subjects, who were helping to 


work out the techniques. 


Mr. Birch believes that the experience drawn from 
industry can-have solid and substantial results in 
saving man-power and increasing efficiency, and that 


"as & result of all these experiments it should be 


possible durmg the next two or three years to save 
some thousands of posts. He referred also to the 
need for very highly trained technical officers which 
is being met by the Technical Cadet Scheme, and by 
the postgraduate training of serving officers, for 
example, in the postgraduate course in guided 
weapons. The real background of the Royal Air 
Force was, and will remain, however, the general 
duties officer, and the period of training at Cranwell 
has been extended to three years, first to enable the 
cadets to finish their trainmg in jet aircraft, and 
second, to ensure that they -have a good general 
education as well as a technical one. 

Mr..G. S. de Freitas, while welcoming this reference 
to scientific research into man-power, and referring to 
the need for increasing the supply of scientists and 
technologists, as well as reducing unnecessary 
demands on the limited resources in Britain of skill 
and materials, suggested that more attention to 
buman relations in the Royal Air Force is also : 
required. There was little other reference in the 
debate to what is already being done in the Royal 
Air Force to save man-power, although there was 
general recognition of the importance of deploying 
wisely scientific and technological man-power and 
increasing its supply so far as possible. Dr. A. D. D. 
Broughton, in supporting the idea of an exchange 
of technicians between the Service and industry, 
stressed the impoftance of keeping a careful watch 
on the competition for technical man-power between 
the Services and industry. g 


Recent Earthquakes in Lebanon 


A SWARM of earthquake shocks, of which four were 
strong, occurred on the night of March 16, and the 
following day. The epicentres were in the south of 
Lebanon, -where considerable damage was done in 
some forty villages. Reports so far received state 
that 112 people are known to have been killed and 
more than a hundred injured. Considerable appre- 
hension was caused, and thousands of people gathered 
on the shore, away from buildings. Minor earth 
tremors have been known to occur in Lebanon, but 
large shocks are“infrequent there. The larger earth- 
quakes are more frequent in southern Turkey. 


Preparation of Illustrations for Publication 


ILLUSTRATIONS in the form of drawings or graphs 
are often the most important feature of a scientific 
paper, and many research workers with little or no 
previous experience in the matter sometimes unwit- 
tingly cause considerable extra trouble and expense 
in editorial offices by submitting illustrations which 
require a great deal of alteration before they are © 
suitable for reproduction. Most journals have their 
own peculiarities, and before submission of a paper ` 
intending authors should examine the particular 
journal they have in mind to see, for example, if any 
particular form and size of lettering is favoured 
(many journals prefer to set up letters and numbers 
in actual type when these occur outside the block). 
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However, as a general guide, intending authors (even 
senior ones) could not do better than consult “Notes 
on Preparation of Illustrations", prepared by the 
editorial office of the Biochemical. Journal (price ls., 
- from the Lister Institute of Preventive Medicine, 
Chelsea Bridge Road, London, S.W.1). This gives 
simple instructions, and goes on to consider a typical 
graph. It shows the graph drawn incorrectly, then 
as it should have been drawn, and finally as it would, 
appear when published. The points discussed are 
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really based on common sense alone ; but the pam-' 


phlot does emphasize in a particularly direct way the 
essentials of the matter, and its acquisition by 
departments and/or individuals for the modest out- 
lay of a shilling is a worth-while investment. 


Stress Analysis Group of the Institute of Physics : 
Annual Conference © 


. THe summarized proceedings of the ninth annual 
conference of the Stress Analysis Group of the 
Institute of Physics, which was held in the University 
of Sheffield during September 28-30, are printed in 
the January issue of the British Journal of Applied 
Physics (7, 1; 1956). The opening lecture was 
delivered by D. G. Sopwith (Mechanical Engineering 
Research Laboratory, East Kilbride), who spoke on 
the application of stress analysis to the design of 
some engineering components. Dr. Sopwith outlined 
the pattern that any design investigation should 
follow and emphasized that the stress analyst’s task is 
not finished until the results are presented in a form 
such that the designer can apply them directly to 
the particular problem under. consideration. Four 
` papers by members of the Engineering Department 
of the University of Sheffield dealt with the measure- 
ment of residual stresses in cold-drawn tubes; the 
effect of tensile overstrain on the yield criterion for 
mild steel, brass and copper ; extrusion under drop- 
hammer impact; and stress-strain characteristics of 
metal at high rates of strain, respectively. D. A. 
Drew (Rolls-Royce, Ltd., Derbyy discussed the 
measurement of aircraft engine vibration in flight 
and pointed out that, though great accuracy is not 
vital, the measuring system has to be capable of 
dealing with frequencies up to 15 ke.js. Other papers 
dealt. with strain gauges; the use of the resistance- 
network analogue for solving plane stress problems ; 
machining stresses in turbine blades; and the 
application of the frozen stress method of photo- 
elastic analysis using ‘Araldite’ resin models to the 
study of the stresses in the T-junction of a branched 
pipe. In addition, a series of short papers presented 
by R. G. Boiten (Institut T.N.O. voor Werktuig- 
kundige Constructies, Delft), describing the work of 
his organization, are of particular interest; they 
included descriptions of the photoelastic bench at 
Delft, work on prefabricated, strain gauges, and a 
new type of brittle lacquer the raw material of which 
consists of plumber’s resin. “i 


Refugia Indicated by Pollen Profiles 


C. H. HxussER has given an account of some 
interesting pollen prófiles in the Queen Charlotte 
. Islands, British Columbia (Canadian J. Bot., 33, 5, 
^ 429; 1955). In all, five peat sections were examined 
from muskegs in different islands of the group with 
the primary purpose of reconstructing the post- 
glacial plant succession and associated climatic and 
physiographical alterations. A secondary purpose was 
to support or disprove the geological and zoological 
data favouring the existence of refugia in which biota 
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survived from pre- -giacial or inter-glacial times. The 
oldest pollen record tends to support this contention. 
The record is older than any derived from sections 
heretofore studied on the north-west coast.. Twenty- 
three plant entities are represented in the bottom 
sediments below the lodgepole pine maximum which 
in these other sections marks the oldest peat. In 
addition, 27 per cert of the coniferous pollen at the 
base of the section is constituted of climax forest 
trees, thus implying the presence of long-established 
forest when pollen sedimentation began. The number 
and kinds of pollen in the basal peat favour the 
interpretation that vegetation persisted in refugia 
through at least tae last glaciation. The pollen 
profiles further corrcborate earlier findings for changes 
m land-sea level relations and for the following post- 
glacial climatic sequence : early cool-moist, warmer 
and drier (thermal maximum), and late cooler and 
wetter. " " 


The Neurohypophzsis : Symposium in Bristol 
Tur Colston Resezrch Society, Bristol, has arranged 
since 1948 annual Eymposie on subjects appropriate 
to each of the Faculties in turn of the University of 
Bristol, and this ysar the symposium, to be held 
during April 9-T2, will be on “The Neurohypophysis’’. 
The subject is one which appeals to a diversity of 
scientific interests, and the list of invited speakers 
includes anatomists, biochemists, pharmacologists, 
physiologists and zoologists. Besides eight speakers 
from Great Britain, there are three speakers from the 
United States, two from Sweden and one each from 
Canada, Chile, France, Germany and Switzerland. 
The symposium will be under the direction of Prof. 
H. Heller (Department of Pharmacology, University 
of Bristol), and Sir Henry Dale will open the pro- 
ceedings. On April 10 the Society will hold its &nnüal | 
reception, at which the principal speaker will be Su ~~ 


Lionel Whitby. Further information can be obtained .- 


from Dr. R. J. Fitzpatrick, Department of Pharmaco- 
logy, University of Bristol. 


Oversea Service Division, Colonial Office 


Tue following appointments have recently been 
made in the Oversea Service Division, Colonial Office : 
E. W. Momber (assistant director of agriculture, 
Northern Region, Migeria), deputy director of agri- 
culture, Northern Region, Nigeria; T. A. Phillips 
(principal of the School of Agriculture, Northern 
Region, Nigeria), deputy director of agriculture, 
Eastern Region, Nigeria; S. T. Hoyle (principal 
scientific officer, Nyasaland), senior principal scientific 
officer, Nyasaland; Miss F. M. Roberts (principal 
scientific officer, Jamaica), principal scientific officer, 
plant pathologist, Kenya; W. H. Foster, senior ' 
scientific officer (botanist and plant breeder), Northern 
Region, Nigeria; A. M. M. McFarquar, agricultural 
economist, Westerr- Region, Nigeria; P. Thomas, 
cocoa soil survey offcer, Gold Coast; D. R. Younger, 
manager, Yumdunr Experimental "Farm, -Gambia ; 


©. F. Hutchison, assistant bacteriologist, Jamaica ; 


J. E. Clarke, entomologist, Game and Tsetse Control, 
Northern Rhodesia ; D. G. Coursey, scientific officer 
(chemist), Federation of Nigeria ;` M. G. R. Hart, 
scientific officer, Sierra Leone; D. W. Brocklesby, 
veterinary ‘research officer (protozoologist), East 
Africa High Commission; R. I. C. Hyam, veterinary 
officer, Northern Rhodesia ; W. R. Nunn-and L, D. 
Tennant, veterinary officers, Uganda; D. J. Skinner, 
veterinary officer, Kenya; Miss M. de vere Allen, 
laboratory technolozist, Kenya. 
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Announcements ‘ 


BRIGADIER J. A. Ston, V.C., F.R.S., has been 
awarded the Manson Medal for 1956 of the Royal 
Society of Tropical Medicine and Hygiene. This 
Medal ıs awarded triennially to the living author of 
such origmal work in any branch of tropical medicine 
or tropical hygiene as the Council may consider to 
be deserving of the honour: i 


Mr. P. R. Owen, reader and director of the 
Laboratory of Fluid Motion in the University of 
Manchester, has been appomted professor of ‘the 
mechanics of fluid motion in the University. 


Mn. R. W. Marsa, head of the Plant Pathology 
Section at Long Ashton Research Station, is being 
seconded to the Food and Agriculture Organization 
for the period April-June to report on crop pro- 
tection methods and organization m Yugoslavia. 


A CONFERENCE on starch will be held in Detmold; 
Germany, during May 2-4, and will consist of three 
‘sessions as follows: fundamental research and 
research methods; starch production and tech- 
mighes ; and starch fractions and derivatives. The 
conference 1s organized by the Arbeitsgemeinschaft 
~ Getreidesforschung e.V., Detmold, from which further 
information can be obtamed. 


Fortowiwa the extremely successful Summer 
School in Theoretical Chemistry held last year at 
Oxford, another similar School is to take place during 
July 7-21, under the direction of Prof. C. A. Coulson. 
Further particulars can be obtained from the Assistant 
Secretary, Delegacy for Extra-Mural Studies, Rewley 
House, Wellington Square, Oxford. Applications 
Should be made before April 30. 


THe Chemical Society is organizing a symposium 
on ‘‘Antibiotics and Mould Metabolites”, to be held 
on March 26 m the Great Hall, University of Notting- 
ham. Seven papers will be read and these will be 
published later as No. 5 in the Society’s series of 
“Special Pubheations” (8s. 6d. to Fellows of the 
Society ; 15s. to óthers). Further mformation can be 
obtained from the Society at Burlington House, 
Piccadilly, London, W.1. 


P4 

Tux Society of Chemical Industry is organizing & 
three-day conference on the “Disposal of Industrial 
Waste Materials”, to be held in the University of 
Sheffield during April 17-19. The conference will 
cover & very wide range of materials, including fine 
chemicals, industrial effluents, slag and ash, and 
atomic-energy products. The conference is open to 
all on payment of & registration fee of 2 guineas 
(10s. 6d. for members of the Society). Application 
forms and further information can be obtained from 
the General Secretary, Society of Chemical Industry, 
56 Victoria Street, London, S.W.1. 


A sympostum on “Vegetable Tannins", organized 
by the Society of Leather Trades’ Chemists, will be 
held in ‘the Chemistry School, Pembroke Street, 
Cambridge, during April 12-13. The chairmen during 
the two days will be Prof. R. D. Haworth and Dr. 
F. E. King, respectively. The conference is open to 
all, on payment of a foe of £1. Registration forms, to 
be returned by March 31, and further |information 
can be obtained from G. H. W. Humphreys, Forestal 
Land, Timber and Railways Co., Ltd., Forestal 
Central Laboratories, Harpenden, Herts. 


ÁN international symposium on “Macromolecular 
Chemistry”, under the auspices of the Commussion 
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on Macromolecules of the International Union of 
Pure and Applied Science, will be held in the 
Weizmann Institute of Science, ~Rehovot, Israel, 
during April 3-9. The first half of the symposium 
will consist of sessions of papers on the following 
three topics: general behaviour of polymers in 
Solution; general behaviour of biocolloids and poly- 
electrolytes in aqueous solution ; and special poly- 
meric systems in solution. The rest of the meeting 
‘will be devoted to tours around Tel Aviv, Haifa and 
Jerusalem. Further information can be obtained 
from the Weizmann Institute of Science, Rehovot. 


Tue fourth and final meeting of the series of 
meetings on -‘‘Nutritional Requirements and Food 
Fortification”, organized. by the Nutrition Panel of 
the Food Group, Society of Chemical Industry, will 
be held at the Royal Society of Medicine (Barnes 
Hall), 1 Wimpole Street, London, W.1, on April 11, 
at 6 p.m., when the subject of iodine and fluorine 
will be discussed. Iodine metabolism and tho 
iodization of food will first be considered, and the 
meeting will then turn to physiological and medical 
aspects of fluorine, including the dental problem and 
the fluoridation of water supples. Further informa- 
tion can be obtamed from the honorary secretary of 
the Panel, L. C. Dutton, Virol, Ltd., Hanger Lane, 
Ealing, London, W.5. . 


A DEBATE on the motion “That Science can Pro- 
vide as Good an Education as the Humanities", 
organized by the Fine Chemicals Group of the Society 
of Chemical Industry, will be held m the William 
Beveridge Hall, Senate House, University of London, 
at 7 p.m., on April 20. The principal speakers will be 
as follows. For the Motion: Dr. R. P. Linstead 
(rector of the Imperial College of Science and Tech- 
nology, London) and Prof. A. R. Ubbelohde (pro- 
fessor of thermodynamics in the Imperial College). 
Against the Motion: Mr. B. L. Hallward (vice- 
chancellor of the University of Nottingham) and Mr. 
H. D. P. Lee (headmaster of Winchester College). 
The chair will be taken by Sir William Ogg (director ` 
of the Rothamsted  Experrmmental- Station and 
immediate past-president of the Society of Chemical 
Industry) Admission wil be by ticket, obtainable 
from the honorary secretary of the Group, Dr..J. D. 
Kendall, Ilford, Ltd., Ilford, Essex. 


Tax essay subjects for this year’s Endeavour Prizes 
of the British Association for the Advancement of 
Science will be as follows: research in polar regions ; 
scientific aids to archeology; the story of steel- 
making; the chemistry of big molecules; new 
elementary particles; the control of plant diseases. 
The essays must be sent in by June 1 and should not 
exceed four thousand words. Competitors must be 
less than: twenty-five years old, and the Prizes will 
be 50, 25 and 15 guineas, respectively, with two 
special awards of 5 guineas to those less than eighteen. 
Further information can be obtained from the 
Assistant Secretary, “British Association for the 
Advancement of Science, Burlington House, Picca- 
dilly, London, W.1. 


ERRATUM.—lu the biographical note on Edward 
Goodrich Acheson in the issue of March 3, p. 412, 
the United States Patent Office was incorrectly 
referred to as the United States Post Office; the 
Patent Office exhibited one of E. G. Acheson’s 
patents, among seventeen which were considered to 
have most benefited mankind, and not seventeen of 
Acheson’s patents, as stated. 
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HE mass of snow and ice stored at high elevations 
on the Earth is a large reservoir of tho hydro- 
logical cycle. 


climates become discharged. We have neither made . 
much use of this energy nor made a serious attempt 
to measure its size or its fluctuations. Even the - 
mass of water accumulated in annual snowfields is 
measured only in a few places, and yet its sudden 
release in'a thaw is often the source of a disastrous 
flood; for example, the 1950 Red River flood. at 
"Winnipeg. If the snow stored in the upper catch- 
.Jment area of the River Severn were known and the 
relation between its ablation and the weather were 
established, it would be possible to predict the like- 
Iihood and the size of the flood lower down the river. 
Unfortunately, however, snow accumulation and 
ablation are not easy to measure, and we have almost 
no knowledge of the quantity of water lying as snow 
in any catchment area in Britain. 

The discussion meeting on “Snow Accumulation 
and Ablation”, organized jointly by the Royal 
Meteorological Society and the British Glaciological 
Society and held in London on January 18, was 
concerned mainly with the problem as it affects the 
budget of glaciers. Even in Britam, glaciers are of 
interest; for as one speaker (L. C. W. Bonacina) 
remarked, there would be glaciers in Scotland after 
fifty summers—not winters—like that of 1951. 

It is well’ known that European glaciers are 
retreating in association with the warming of the 
climate. Their retreat is measured in the simplest 
way by recording the annual change in the position 
of the glacier tongue. This measurement merely 
indicates that the-glacier is striving to balance its 
income, the total accumulation, agamst its expendi- 
ture, the net ablation; but it reveals neither the 
sizes of its budgetary items, nor which climatic 
variable dominates its retreat. For that purpose it 
is necessary to measure the annual changes in the 
glacier mass both in the higher parts where there 1s 
& surplus (the net accumulation) and at the lower 
levels where there is & deficiency (the net ablation). 
This will show whether the retreat is associated with 
decreased precipitation or with increased atmospheric 
heat causing greater ablation. Then it 13 necessary 
to investigate the heat balance at the glacier surface 
to discover the importance of the various meteor- 

. Ological factors causing the ablation. All the heat 
sources and sinks at the glacier surface have to be 
measured: the net radiation, the. convection from 
the air, the conduction from the glacier, the evapora- 
tion and the condensation. This task is similar to 
estimating the heat balance at the ground surface, 
with the one simplification that the snow surface 
remains at 0° C. whenever melting occurs. 

Such investigations of the mass and heat budget 
of a glacier are difficult undertakings, and it is not 
surprising that only a few studies have been made. 
The observations of Ahlmann and Eriksson in North 
East Land in 1931 were analysed by Angstrom}. An 
intensive study of the heat balance over & glacier 
surface was made by Sverdrup**, Ahlmann and 
Olsson on Isachsen’s Plateau in Spitsbergen in 1934. 
Sverdrup’s findings were used to obtain some idea of 
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Any reduction in its mass by melting. 
releases potential energy, and the debts of past, 
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the. relation between ablation and climate on the 


-Vatnajökull in Iceland by Ahlmann and Thorarins- 


son’,'and these find-ngs were also applied to observa- 
tions on the Eróys Glacier in Hast Greenland by 
Eriksson*. The moss exhaustive study has been made 


“by - Wallén? on ths small, but accessible, Karsa 


Glacier in Swedish Lapland. This is the only study 
that has covered 3 number of consecutive years 
(1942-48), and it was concluded that the principal 
cause of the recesson of the glacier was increased 
ablation associated. with increased summer tem- 
perature and humidity, and a longer ablation season. 
More recently, Baird®, Ward? and Orvig!? have made 
the first studies in the Canadian Arctic on two ice 
caps in Baffin Islaad, and observations have been 


made on the ice shelf of Queen Maud Land in the, 


Antarctic. (An ice shelf 1s a coastwise glacier com- 
posed of land ice, 508 ice and local snow, generally 
floating on the sea. 


The discussion s the meeting was opened by A 


R. A. Hamilton, cf_the British North Greenland 


Expedition, who gave a brief description of the ' 


geography and glacology of the Greenland ice cap 
and of its dominans weather systems. 

H. Lister, another member of the Expedition, 
followed with a detailed account of his measurements 
of the ablation and of the heat balance during the 
melting season made on one of the glaciers flowing 
from the Greenland ice cap. The practical difficulties 
of using normal meteorological instruments .to 
measure the gradients of temperature, vapour pres- 


sure and wind speed over a polar glacier surface were. 


well illustrated. The many meteorologists present 
must have been convinced of the need for the 
development of nore suitable instruments for 
reliable work in cold climates. The subject of heat 
transport through she air has been one of much 
controversy during recent years in the light of current 
ideas on turbulence and there is a feeling that the 
Greenland ice cap ic not a convenient place to delve 
into detailed researzh on this problem; it can be 
pursued more prof&ably on the snowfields of the 
Cairngorms, for example. Such a site would be suit- 
able also for development trials of instruments and 
for determining the optimum observations required 
for a study of heat balance. It is gratifying to record 
that P. D. Baird, >f the University of Aberdeen, 
has made a start in this direction, with the. help 
of the Meteorological Office, by establishing ~za 


weather station on the Cairngorm plateau ‘this © 


winter. 


W. H. Ward spoke generally of the problems of 


the ‘direct measurement of snow accumulation and 


ablation in the lighs of his experiences on two. ice ` 


caps in Baffin Island, Canada. The long-term 
seasonal measurement of accumulation and ablation 
was not too difficult and was easiest in the ablation 
zone of a glacier. It-was a question of measuring the 


change ın the mass of water relative to a suitable ` 


reference horizon, aad the dense ice surface in the 


ablation zone was & convenient reference. But in the. 


thick permeable accumulation zone it was sometimes $ 


impracticable to reach a reference level through 
which some melt wazer did not seep and re-freeze at 
a~lower level. When accumulation and ablation 


" 
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occurred intermittently, it was difficult to define the 
duration of the ablation season. 


Daily measurements of ablation and accumulation * 


are of greater interest to the meteorologist, and the 
usual methods of measurement are subject to many 


‘errors. The ablation is frequently measured by the ' 


lowering of the surfaco relative to a stake sunk in 


the snow, and the change in level is multiplied by a` 


density to give the ablation in, say, inches of water. 


But the surface can settle for a variety of reasons. ` 
Compaction can occur without ablation, melt water. 


descending through subsurface snow can cause com- 
paction beneath a frozen snow surface and radiation 
ean cause melting below the surface. Furthermore, 
the snow density varies irregulerly with depth. 
Constant watching of the snow and the weather can- 
' not eliminate all sources of error. In the accumulation 
area of a glacier during the melting season, the total 


, mass of ice and water can be measured by sampling 
every snow layer from a pit dug to a suitable reference, 


level. The density of each sample and the thickness 
of each layer are measured and their products summed 
up. That task may easily take a full,day’s work. 


The water content of all the samples can be measured, 
by calorimetry, but it is an impossible task in & deep ` 


profile. 

These are the methods of measurement available 
at present, and there is a pressing need to develop 
a simple field-method of recording separately the 


total masses of water and ice in & melting snow: 


profile. W. H. Warp 


! Geog. Ann., 18, 264 (10383). ~ 
? Geog. Ann., 17, 145 (1935). 
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TESTING OF.METALS BY OPTICAL 
METHODS - 


N January 13 a symposium, at which there were 
some sixty participants, was held at the 


Institute of Physics, London, on ‘“The Possible Uses 


of Surface Methods as & Means of Testing Metals 
(with Special Reference to Optical Methods)”. This 
was sponsored by the Non-Destructive Testing Group 
of the Institute of Physics; and it was to be under- 
stood that only non-destructive methods were to be 


discussed. The symposium was opened by Prof. S..- 


Tolansky, of the Royal Holloway College, University 
of London,-Dr. O. S. Heavens, of the University of 
Reading,-and Dr. R. W. B. Stephens, of the Imperial 
College of Science and Technology, University ‘of 
London, who each in turn gave a half-hour discoursé 
on selected topics, after which the meeting was 
thrown“open to general discussion. The chair -was 
occupied by Dr. J. Thewlis. f 

^In an introductory survey, illustrated by sóme 
forty slides, Prof. Tolansky selected as typical sub- 
jects for examination some of his own studies on the 


optical testing of surface finish, of mierotopography: 


in general, the examination of micro-hardness and 


directional hardness, the character of electrodeposits f 


b 


NATURE 


March 24; 1956 Vou. 177 


and the examination of machined metal surfaces. 
Attention ,was devoted to fivé. different; methods of 
approach ‘which he uses for -the study of surface 
structure. There is first two-beam interferometry, 


.. which is capable of extensive application ; then, for 
-increased precision, indeed reaching down to struc- ` 


tural features the heights of which approach crystal 
lattice dimensions, there is multiple-beam inter- 
‘ferometry in a variety of forms, examples of which 
were shawn. It was stressed that the great resolutions 
attainable are only in the height-depth dimension 
and not in extension across the surface. Experiments 
revealing the perfection of contour of the silver layers 
used in multiple-beam interferometry were described. 
The light-profile microscope was then illustrated, and 
it was emphasized that this has very obvious metal- 
lurgical applications, some of which were shown 
The advantage of this system ıs that it is capable of 


resolving an elementary cube of side (roughly) half a . 


.light-wave. Thus in effect a useful magnification of 


about a thousand is available in three dimensions, 
and this is of much value in many problenis. -A 
simple optical shadow-casting technique was then 
described and possible applieations discussed. 
Finally, a review was included of a critical experi- 
mental examination intended to test the validity of 
the method of total reflexion advocated for the 
exploration of engineering bearing surfaces. In this, 
& hypotenuse of a right-angled prism 1s pressed on to 
‘the surface and at the points of contact total reflexion 
is interfered with, revealing thus a dark pattern. 
Some difficulties in interpretation were discussed. 
Dr. Heavens then reviewed the development of 
recent studies of surface reflectivity and-of the 
assessment of surface films and oxide films on metals. 
He pointed out that electromagnetic theory enables 


. , the optical constants of material to be deduced 


from observations on light feflected from a surface. 
The theory is simple for the ideal theoretical case of 
a plane boundary separating homogeneous, isotropic 
regions. Thus accurate experiments can -yield 
information on the nature of a real surface from the 
difference between such observations and the com- 
putations of the theory for the ideal ease. In the 
ease of transparent materials, the presence of a 
transition layer at the surface is revealed by a 
gradual, rather than abrupt, differential phase- 
‘change in the light reflected from the surface. For 
heavily absorbing materials, the optical constants 
are easily deduced from polarimetric observations. 
Since ,the depth of penetration in these cases is a 
small fraction of a light-wave, then these observations 
yield’ information about the surface layers only and 
cannot easily be adapted to the problem of examining 
the bulk properties. Simple criteria exist, however, 
enabling the homogeneity of the surface layers to be 
checked. x i 

The problem of examining surface roughness was. 
then discussed by Dr. Heavens. He.indicated that 
this may be tackled by a number of different reflexion 


methods, according to the scale of the roughness, 


involved. For very rough surfaces (irregularities of 


a 


many wave-lengths) he described scattering methods ' 


as useful. By judicious selection of the wave-length . 


a wide range of roughnesses may be covered. Irregu- 
larities of the order of & wave-length may be exam- 


" ined by two-beam interference methods, such as are 


widely used in the optical industry. Under this 
heading, the interference microscope, coupled with 
replica techniques, was mentioned. It was then 


stressed that for surface roughnesses much smaller i 


p r A UN 


` Shorter ultra-violet wave-lengths ; 


- 
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than a wave- Togh T are two notable stipes: 
namely, multiple- beaniyinterferometry which can be 
applied to a wide range,bf'surfaces, both transparent 
and absorbing, and, for specialized applications, 
phase-contrast methods: Both these methods enable . 
a very high resolution normal to the surface to be ' 
abtained. 1 
- Although much information may be obtained by 
a detailed analysis of the state of light reflected from ` 
a surface, methods suitable for non-destructive 
testing tend to be restricted to those which are 
reasonably simple to make and to interpret. 

The third formal contribution, by Dr. Stephens, 
was devoted mainly to suggesting future possible 
extensions of techniques. It was pointed out that, , 
as a general assessment, ‘the application of optical ’ 
reflexion methods is mamly dependent on the pro--: 
vision of good reflecting surfaces. Since for opaque 
materials the light-wave penetrates only to depths of 
the order of a few hundred angstroms, considerable 
care is necessary to avoid any treatment of the 
surface which might alter appreciably its physical. 
characteristics as compared with the bulk material. 
The use of obliquely incident light minimizes the 
effect of small surface blemishes, and radiation wave- 
length is another factor at our choice. In testing for 
a high surface polish, it would be desirable to use the 
but when the 
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multilayers: This matter received appreciable 
discussion. ; 

.The novel surfacs-penetrating methods proposed 
by Dr. Stephens ar»used much interest and several. - 
queries about such »rocedures were posed, 

“Several members present were surprised at the s 
extreme sensitivity of the polarization methods 
‘advocated by Dr. Heavens. 

It was clear from the vigour of the discussion that 
‘the symposium hed justified itself and focused 
attention in a practical way on a wide variety of 


- techniques ‘available to those who must needs 


examine metals in a non-destructive fashion. 


, 


1 


“PHOSPHOLIPIDS IN FOODS 


CONFERENCE on recent advances in the g 
knowledge and uses of phospholipids m foods, 


arranged jointly by the Food Group and the Oils >, 


and Fats Group -of the Society of Chemical Industry; : 
was held in Landon during February 9-10 at the 
Wellcome Research Institution. The opening session, 
under the chairmanship of Prof. T. P. Hilditch; was , 
concerned with the chemistry and physical chemistry 


of phospholipids. . Papers were presented by Prof. T." -- 


Malkin and Dr. B. A. Pethica. The afternoon session, 


object is to standardize the material itself, then at which Dr. K. A. Williams took the chair, was 


. longer wave-lengths are to be preferred. Dr. Stephens ‘devoted to consideration of methods of separation. 


< then directed attention to the recent advances in ‘Dr. Jüne Olley desczibed methods of counter-current 


infra-red detectors—the photoconductive cells with, ' distribution, and Mr D. N. Rhodos chromatography. 
their very small time-constants which provide new A third paper, on. deteriorative changes in food 


possibilities in non-destructive testing. ^ Moving : 
farther along the electromagnetic spectrum to the : 
microwave region, the use of these centimetre waves 
offers an advantage in reflectivity measurements 
from the aspect of less exacting’ requirements in 
surface” smoothness, and furthermore, by changing 
the frequency, the effective depth of penetration can 
be conveniently varied. Dr. Stephens here emphas- 
sized the advantage of such studié& over methods 
using visible light, which are confined effectively to 


. surface layers. 


Recent work on the fundamental properties of 
surface electromagnetic waves has indicated another 
possible line of approach to the investigation of 
surface properties. These, Sommerfeld or Zeeneck 
waves, are attenuated both in the direction of propa- 
gation and normally to the ‘surface to an extent 
dependent on the reactance of the surface, and are 
thus sensitive to geometrical irregularities and surface 
composition. Another approach in surface testing 
which Dr. Stephens thinks may merit attention is to. 
investigate optically the effect of applying 8 second 


physical agency to the specimen, for example, a 


- magnetic field, as in the, Kerr magneto-optic rotation 


‘ effect. 


The three P Surveys were succeeded. by a 
lively discussion to which many of the audience 
contributed. An appreciable fraction of the available 
time was taken up with a discussion of the reliability 
of replication methods, contributions being made by 


-Dr. J. Thewlis, Miss K. B. Day and also Prof. 


phospholipids, was presented by Dr. C. H. Lea. 
‘During the first hal? of the second day, two papers 
were presented : one by Dr. J. A. Lovern on phospho- 
lipids in fish, and tae other by Dr. F. Aylward on 
plant phospholipids, the chairman being Dr. A. J. 
Amos. The final session, under the chairmanship ‘of 
Prof. A. C. Frazer, was also mtroduced by two 
papers: Dr. d. MK. Hawthorne spoke on animal 
phospholipids, and Mr. H. H. Hutt on the làrge- 
seale production and industrial uses of phospho- 
lipids.” 

The papers were fall of interesting information, and 
covered a wide range, from relatively abstruse and 
detailed chemistry and physical chemistry to tech- 
. nical points concerned with large-scale production. 
` Discussion was lively and varied in each session. “It 
was apparent that things are moving on the chemical 
side. A wider range of pure synthetic phospholipids 
is likely to be available in the near future. This 
should lead to greater and more accurate knowledge 
of the physical chemical properties of this group of, 
substances. Once this information begins to becoime , 
available, many fascmating problems in the biological 
field, especially those associated with the structure 
and functions of lipoproteins, are likely to open up. 
The importance cf close co-operation between 
chemists, pharmacol»gists, biochemists and nutrition- 


. alists in this field cannot be over-emphasized. 


- Work on phosphokpids in foods is still in a formative 
stage, but methods of isolation and identification are 
rapidly. developing. The importance of phospholipids 


Tolansky, who expressed the view that he has in relation to deterioratiye changes in food is well. 
experimentally established that some materials can recognized. They may also play an important part 
be used for making replicates with very high fidelity -~ in relation to some of the attractive properties of 


in extension, but yet simultaneously with appreciable 
uncertainty in depth. Mr. J. C. Kelly raised the 
issue of the relative perfection of contour of vacuum- 
deposited silver and vacuum-deposited dielectric 


Poa N 


foods that technobgists may wish to retain or 
enhance. This corference concerned itself mainly 


~ with the chemical and physical chemical background, 


with the occurrenze of phospholipid -in natural 


` 
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materials and the technological uses to which phospho- 
lipids may be put. There is clearly considerable scope 
for thó use of phospholipids in food technology. 
However, the biological effects of separated and 
prepared phospholipids used in food out of their 
normal context will require careful examination. 
With increasing knowledge and improving techniques 


in this field, it’ should soon be possible to make. 


& more accurate assessment of the importance 
of phospholipids m the diet to health and nutrition. 
We may confidently expect considerable advances in 
this field durmg the next ten years, and it is encour- 


- aging to see such a wide interest taken in the subject 


at this early stage. 


FULBRIGHT PROGRAMME IN 
GREAT BRITAIN AND COLONIAL 
TERRITORIES 


FIFTH REPORT 


HE fifth annual report on the Fulbright Pro- 
gramme in Britain and Colonial Territories* 
takes the form of a review and appreciation of the 
work of the Commission during 1949-54. To this 
Senator J. W. Fulbright himself contributes a fore- 


' word, while there are reviews from the American 


side and from the British side by Herbert Agar and 
Dame Lilian Penson, respectively, an article on 
“Orientation” by Sir Alexander Gray describing what 
is done to introduce the newly arrived scholars, and 
a series of articles on special features of ‘the Pro- 
gramme. Sir Raymond Priestley deals with the 
Colonial programme, Mrs. L. M. Cochrane with the 
“Special Categories”, Dr. S. C. Roberts with the 
American Studies Conference and Dr. E. A. Ford 
with the Interchange of Teachers Programme. There 
are also the usual.general appreciations of the work 
of the British scholars in America and of American 
scholars in Britain, this year by Dr. F. A. Young and 
Dr.-A. L. Goodhart, respectively, followed by com- 
ments from selected lecturers, advanced research 
scholars, supervisors ánd graduate students. Besides 
a summary of awards since 1949, there are appended 
+a directory of Fellows for 1949-54 and an analysis 
of fields of study and research durmg 1953—54. 

Of the 674 awards in 1953-54, compared with 732 
in 1952-53, 329 were to United States and 345 to 
British citizens, the 1952-53 figures being 349 and 
883, respectively. Of those to United States 
citizens, twelve were to visiting lecturers to British 
universities, eighteen to advanced research scholars 
and.163 to graduate students; eleven awards were 
made in the special categories group; fourteen for 
visiting lecturers, research scholars, school teachers 


or graduate students in the British Colonial Terri-_ 


tories, and a hundred travel grants were again made 
-bo primary and secondary school teachers for exchange 
under the Anglo-American Teacher Interchange, the 
remaining eleven awards being to lecturers for- the 
American Studies Conference. The travel grants to 
British citizens likewise included one hundred to 
school teachers under the Anglo-American Teacher 
Interchange, seventy-eight to advanced research 

* Fifth Annual Report of the Fulbright 004. p. 18d in the United 


Kingdom and Colonial Territories, 1040—19 (London: 
United States Educational Commission in the United Eada .1955.) 


March 24, 1956 
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workers, visiting lecturers and teachers and 167 to 
graduate students. Tho anticipated 350 awards to 
United States citizens and 384 to British citizens in 
1955-56 will bring the cumulative total since 1949 to 
4,842. Analysed by fields of study and research, the 
subjects claiming most awards m 1953-54 were 


‘chemistry (26 British and 13 American), education 


(13 and 3), history (16 and 23), literature (16 and 44); 
mathematics (11 and 4), physics (12 and 6), medicine 
(20 and 2), engineering (23 British) and dentistry 
(12 British). 

Originally, the prime concern was to place the, 
scholars in the universities of the United Kingdom ; 
but it was contemplated from the beginning that 
there should be & counterpart to the reception of, 
American university teachers and students in British” 
universities in the form of travel grants for British. 
lecturers and students to go to the United States, 
and on both sides applications have always vastly 
exceeded the number of possible awards. Neverthe- 
less, the Commission has not been prevented from 
branching out in new directions, and in her review 
Dame Lillian Penson stresses the particular value of 
the creation, as a result of Sir Christopher Warners 
proposal, of a Special Citizens’ section in the Com... 
mission's budget which has enabled the Commission., 
to spend a part of its resources in effecting contact 
between such groups as social workers and ‘extra- 
mural tutors. The grant towards the expenses of 
the teachers in secondary schools exchanging with’ 
one another under the scheme for teachers interchange 
is another development from the origmal programme, 


as is the grant made annually for the past three years 


towards the organization and maintenance -of an 
American Studies Conference at either Oxford or 
Cambridge in late July or early August to discuss 
aspects of academic disciplines òf interest on both | 
sides of the Atlantic. 

Dame Lilhan, moreover, lays special stress on the 
gradual development during recent years of the 
Colonial programme, in which there is still room for . 
further growth and experiment. The Colonies them- ` 
selves have weleomed with enthusiasm the seconding 
to them of the American scholars, and Dame Lillian 
believes it would be- difficult to exaggerate the 
importance, at this stage of evolution, of the presence 
of American scholars in these centres of research or^ 


teaching. Reviewing this programme in more detail, 
‘Sir Raymond Priestley- notes that the Commission 


has now decided to increase to more than 25 per cent 
the 10-15 per cent of the annual budget expenditure 
previously devoted to this purpose. Reports made 
by the American visitors to the Colonies show how 
significantly these visits are serving the general aims 
of the Fulbright Programme in promoting inter- 
national understanding; and although it is too early - 
to assess the contributions to learning which have 
stemmed from the visits, it is not too early to record* 
the indebtedness of Colonial institutions to the services 
rendered by their guests. The Royal University of, 
Malta, for example, has profited greatly from the, 
teachmg in English literature and in history by a . 
series of Fulbright professors. The administrative : 
problems of the Colonial programme are well on the 
way to solution in view of the énthusiastic response, 
from. the Colonial schools and teacher-training 


.colleges to the initiation in 1952-53 of grants for 


American school teachers to work in schools and 


' training colleges in the Colonies, and the Commission 


has decided to use a substantial part of the increase 
im its Colonial budget for this purpose. 
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` “Describing the Special Categories programme, Mrs. 
L. M.. Cochrane outlines the reasons which led to the 
selection and visit of a social work survey team whose 
five members have covered the fields of delinquency 
(adult and juvenile offenders); family and child 
care; organization and administration of public. 
services ; group work and community organization ; 
and health and rehabilitation. This visit was the 
outstanding event of 1954: the personal relation- 
ships established wherever the members of the team 
went were extremely successful, and the full written 
- report was to be presented in 1955. The visit has 
already led to the suggestion that a similar team 


should survey adult and workers’ education and that - 


‘the Commission should sponsor research teams to 
visit British Colonial areas ; in commenting generally 
on the British scholars in the United States, Dr. 
F. A. Young emphasizes that the special categories, 
broadly speaking, are an investment in adult educa- 
tion, both as a mean of cultural diffusion and as a 
form of social service which has generated a cluster 
of rapidly emerging professions including workers’ 
education, social’ work, library service, museum 
technology and educational broadcasting. He points 
out that the visiting scholars in this section move 
outside the well-worn academic paths and are con- 
tinuously discovering much that to them is new and 
excitmg. They seem to be nearer to the everyday 
life of Britain and come closer to the heart of the 
United States. Accordingly they are in many ways 
more effective interpreters, promoting understanding 
where it is most needed, at the base rather than at 
the apex of our social structure. The large part they 
have played in the advancement of scholarship and 
international understanding, writes Dr. Young, i is the 
basic achievement of the British scholar in America ; 
and elsewhere in the report Prof. Una Ellis- Fermor 
expresses the view that the Commission has given 
timely help to young and promising scholars visiting 
Britain who will in all probability be among the 
leading university teachers of the future. 


CENTRAL . LABORATORIES: FOR 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH, HYDERABAD 


REPORT FOR 1954 


HE annual report for 1954* of the Central- 
‘Laboratories for Scientific and Industrial 
Research, Hyderabad, the new buildings of which 
- were formally opened by Pandit Nehru on January 2, 
1954, includes the usual lists of papers published 
“during the year and of staff. Two more pilot-plant 
buildings were due to be constructed in the following 
year. In the Oils Section, besides investigations on 
local bleaching earths, samples of triricinolein and 
. sodium ricinoleate were prepared, as well as castor- 
oil-modified alkyds of 40 per cent, 50 per cent and 
60 per cent oil length by the monoglyceride. Work 
on dehydrated castor oil included its utilization in 
the preparation of industrial finishes, while studies 
. continued of the antioxidant properties of catechin 
in fats and oils and of factors affecting. the 
* Central Laboratories for Scientific and Industrial Research, 
Hyderabad. Annual Report, 1954. Pp. xvii--64. (Hyderabad- 


‘i 195). Central Laboratories for Scientific and Industrial Research, 
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refining of cottonseed oil. ~ In the Entomology 
Section, work has proceeded on a number of lines: 

the pharmacological action of the portion’ of-A. 
squamosa Seed-oil insoluble in petroleum ether, using 
the frequency of the isolated heart of the cockroach ; 
the insecticidal properties of chlorinated turpentine 
against B. chinensis and TT. castanium; the anti- 
oxidant properties of catechin against pyrethrum; ; 
and the insecticidal apia and spreading pressure 
of various indigencus oils., The Fibre and Paper 
Section has been eocupied. chiefly in putting the 


' pilot-plant project for making hand-made paper on a 
regular production footing, and the report of the - 


Laboratories is printed on hand-made paper pro- 
duced by the Section. A comparative study 
of different types of paper led to improvements 
in the quality of several types produced by the 
Section. 

"Ihe Fuel Section continued 
briquetting and th» low-temperature carbonization 
of non-caking Indien coals and on the products of - 
low-temperature carbonization, and its systematic 
survey of the coalfields of Hyderabad State. In the 
Heavy Chemicals and Fertilizers Section the utihza- 
tion of felspar and iron pyrites received further 
attention, as well as the production of sulphur 
dioxide from gypsum, while preliminary work was 
carried out on the preparation of hydrazine hydrate ; 
studies contmued in phosphate fertilizers and the 
preparation of active carbon from vegetable waste 
materials and fronr.a low-temperature coke. The 
systematic study oZ - Hyderabad clays continued in 
the Ceramic Sectior, and in the Organic Chemistry, 
Pharmaceuticals and Drugs Section, besides work on 
Indian turpentine, eucalyptus oil and alkaloids from 
Strychnos nux-vomice, investigations proceeded on the 
preparation of compounds with estrogenic activity 
and of insecticides from phenol and its ether. A num- 
ber of quinazolines have been condensed with mag- 
nesium phenyl bromide to give 8 : 1 : 4-benzoxazines, 
and some of them were being examined further for 
hypnotie action. ‘The synthesis of the analgesic, 
methyl” dihydromorphinone (metopon), was being 
continued on a larger scale. ` 

In the Biochemistry Section the yield of citric acid by - 
fermentation of molasses has been increased by supple- 


. ments of 0-5-2 per sent of methyl or ethyl alcohol, 


and further work on the itaconic acid fermentation - 
has confirmed that zlycolysis is the initial sequence ` 
from sucrose and thet the presence of arsenite induces . 
the mould to accurculate keto acid. The oxidation 
of glucose to glueorie and 2-keto- gluconie acids by 
Pseudomonas fluorescens was studied in greater detail, 
and an exhaustive examination made of the amino- 
acids of the protem from the seed-cake Annona 
squamosa. X-ray studies of Indian clays were con- 
tinued, and in the PEysical Chemistry Section the con- 
ductivity of sulphuris, nitric and hydrochloric acids‘in 
binary mixtures of methyl or ethyl alcohol, acetone, 
and dioxan with water was determined. Pilot-plant 
work m the Chemical Engineering Section included 
the pretreatment of cotton seed, the preparation of 
dehydrated castor Gl and the fractionation of fusil 
oil on the ‘Quickfit? all-glass vacuum distillation unit, 
while the Section aleo continued to study the solvent 
extraction of ail cake and the condensation of^ 
saturated vapours. The Operational Research 
Section examined tke possibilities of utilizing pectin 
in the fruit- “preserving industry and the utili- 
zation of amosite asbestos fibre for asbestos cement 
sheets. i - 


its work on the.. 


a: 
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COMPRESSED AIR HYGROMETER 
FOR ` MEASURING FROST POINT 
IN THE STRATOSPHERE 


HE most satisfactory method of measuring the 
water vapour content of air in the stratosphere, 
where the frost point is — 78° C. (—103? F.) or less, is 
to determine the frost point with the Dobson—Brewer 
frost-point hygrometer carried in an aircraft. In this 
apparatus the water vapour in the air is condensed 
as ice on the outside of a thimble cooled internally 
by cold petrol (cooled by & mixture of petrol-and solid 
carbon dioxide) or by liquid air. The observer adjusts 
the rate of flow of the cooling liquid and notes the 
temperatures at which the ice deposit increases and 
decreases. The mean of these two temperatures is 
taken as the frost point; there may be an interval 
of 5-10 deg. C. between them. As the frost point is 
reduced, the ice deposit becomes thin and more 
difficult to see and, finally, at frost points below 
—85° C. (—121? F.) the ice becomes glassy and 
cannot be seen at all without special optical aid. 
Dr. A. W. Brewer (Clarendon Laboratory, Oxford) 
suggested that the effective range of the instrument 
could be effectively increased by compressing the in- 
coming air before it reached the hygrometer. Com- 
pression raises the frost point, as can be seen from the 
fact that the humidity mixing-ratio (grams water 
vapour per kilogram.of dry air) is unchanged by the 
compression. The mixing ratio at the low vapour pres-’ 
sures concerned is proportional to e/p, where e is the 
vapour pressure and p the air pressure. The ratio e/p is 
constant in compression so that a ten-fold increase in 
pressure increases the vapour pressure in the same 
ratio. This produces an important increase in frost 
point. Thus, if air with a frost point of —85° C. at 
the pressure of 115 mb. prevailing at about 50,000 ft. 
is compressed to 1,014 mb., the mean air pressure at 
sea-level, its vapour pressure is increased from 
23-53 x 10-5 mb. to 2-0757 x 10-9 mb. and its frost 
point ` correspondingly increased to —71-5° C. 
(—96-7? F.). A frost point of about —70° C. is much 
more easily measurable than one of —85? C. 
Mr. P. Goldsmith (Meteorological Research Flight 
of the Meteorological Office) has proposed (Quart J. 
Roy. Met. Soc., October 1955, p. 607) the use of the 


. engine compressor of a-jet aircraft as the source of 


-~ compressed air. The system has been used on both 


Ashton and Canberra aircraft, and satisfactory agree- 
ment obtained with frost points measured by the 
normal method. The compressor provides air com- 
pressed to a pressure of six to eight times the external 
air pressure. Goldsmith’s article describes in detail 
the working of the apparatus. D 

Using this instrument, thirty-five ascents were 
made from South Farnborough by the Meteorological 
Research Flight during 1954 to measure frost point 
in the stratosphere at heights up to 50,000 ft., and 
the results are given in a paper by R. J. Murgatroyd, 
P. Goldsmith and W. E. H. Hollings (Quart. J. Roy. 
Met. Soc., October 1955, p. 533). The compressed air 
"was used above 30,000 ft.; at lower altitudes there 
is a danger that-the high pressure and temperature 
of the compressed air would damage the hygrometer. 
They found the frost point decreased steadily with 
height through the troposphere and that there was 


usually no change in the rate of fall at the tropopause. ` 


In the stratosphere the rate of decrease of frost point 
decreased with height, and sometimes there was a 
discontinuity of ‘the°rate of fall a few thousand feet 


of 
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above the tropopause. At heights of 10,000 ft. to 
15,000 ft. above the tropopause the frost point 
became almost constant at a value of —82° C. 
(—115-6° F.) to —85? C. The value was the same 
in summer and winter. The air here is very dry, 
having a relative humidity with réspect to an ice 
surface of only 1 per cent. The humidity of the 
stratosphere is important in the study of the flux of 
long-wave radiation and of the large-scale circulation 
of the atmosphere. It is believed that such low 
humidities are only explicable on the supposition that 
the air has come from the equatorial stratosphere, 
being warmed as it does so. 


WELDING OF ALUMINIUM AND 
ITS ALLOYS 


Ta welding of many commercial aluminium 
alloys is rendered difficult as a result of their 
tendency to crack at temperatures above the solidus, 
or in other cases at much lower temperatures during 
the cooling of the weld. In 1944 the light-alloy 
industry initiated a comprehensive series of researches. 
on this problem at the University of Birmingham, 
the investigations being started under the super- 
vision of the late Prof. D. Hanson and continued 
under Prof. L. Aitchison. The Aluminium Develop- 
ment Association, in its Research Report No. 27*, 
has-now published a summary of the work of this 
research team during 1944-50. This quite admirable 
publication, prepared by Dr. W. I. Pumphrey, a 
former leader of the team, summarizes the principal 
investigations and conclusions of the twenty-six 
papers which have been published. AE 

It was first necessary to develop a hypothesis to 
explain the high-temperature cracking, and it was 
shown that on heating to the solidus temperature 
the ductility fell to zero and the strength dropped 
rapidly but did not disappear entirely until some 
higher temperature, still below the liquidus, had been 
attained. This latter fact was found to be of prime 
importance, and the temperature above the solidus 
at which the strength finally disappears emerged as. 
a major factor in the elucidation of the problem. 

The development of tests to reveal the suscept- 
ibility to both high- and low-temperature forms of 
cracking was essential to the continuation of this 
work, and such tests, applicable not only to welds 
but also to castings, have been developed and are 
described. The low-temperature form of the defect 
is connected with the ductility of the material and, 
in particular, with the nature and mode of occurrence 
of the brittle intermetallic compounds. Where the 
weld is under conditions of severe restraint, the 
presence of these compounds in an intercrystalline 
form is clearly a-source of great weakness. 

The other main objective of the work was the 
development of alloys with good welding and mech- 
ahical properties, and three series—the aluminium— 
copper-silicon alloys, those of aluminium with zinc 
and magnesium and those with zinc, magnesium and 
copper—are specifically considered. The tests devised 
permit the materials to be given at any rate a quasi- 
quantitative value, and, from this, cracking diagrams 
have been drawn up for a number of binary and 

* Aluminium Development Association. Research Report No. 273 
Research into the Welding of Aluminium and its ity br : a Summary 
of the Work of the A.D.A. Welding Research Team af the University 


of Birmingham, 1944 to 1950. Prepared by Dr. W.°I. Pumphrey. 
Pp. 60. (London: Aluminium Development Association, 1955.) 7s. 6d. 
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ternary ilis together with the quaternary alum- 
inium-eopper-magnesium-silieon dnd aluminium- 
magnesium-silicon-manganese alloys; in one case, 
aluminium — zine - magnesium — copper — manganese, a 
start has been made on a quinary series. 

The work has most clearly justified the time and 
money expended on it, and this publication provides 
'& first-rate summary of the results which have been 
obtained. F. C. THompson ` 


M 


A RARE CRYPTOMERIA : 


AKU-SHIMA, an island about thirty-seven miles 
` off Kyushu, Japan, and covering- approximately 
190 squaré miles, is famed for the forests that cover 
its steep mountain-sides and for its abundant wild- 
life, especially deer and monkeys. The really unique 
and outstanding feature of the island, however, is 
the Cryptomeria japonica or “Yaku-sugi’ trees that 
are found there. These can be compared with the 
world’s most spectacular trees, both because of their 
size—they grow to 164 ft. in diameter and 117 ft. high 
—and their age, which is calculated to be between 
1,000 and 3,000 years old. Their classification, in 
systematic botany is -not clear, although they are 
believed to be the ancestors of the Japanese species of 
Cryptomeria, in spite of differing from them both 
morphologically and ecologically. At one time there 
seems to have been & mysterious gap in the species’ 
ecology, due either to its requirements or the con- 
ditions it was subjected to, as no trees are to be 
found between four hundred and eight hundred 
years old ; they are all either older or younger. The 
Yaku-Shima virgin forests are of great interest, for 
the Yaku-sugi trees grow there along with firs, 
hemlock and Yamagurumas (Trochodendron aralioides, 
Sieb. et Zuce), and fill the island's valleys with tall 
trees decorated with mterfwining epiphytic and 
parasitic plants. 
At present, negotiations are going on between the 
‘Forestry Agency of the Ministry of Agriculture and 
orestry and the National Park Division of the 
Ministry of Welfare to see whether the area should 
be designated as & national park. It would be a 
tragedy if the island’s beauty were not perpetuated 
for future generations, and the International Union 
for the Protection of Nature has offered all possible 
help to its member, the National Parks Association 
of Japan, which in its turn is supporting the 
National Park Division’s project (Bull. Inter. Union 
Protect. Nature, 4, Nos. 5 and 6; December 1955). 


* t 


WEATHER AND THE LAND 


URING the early years of his period of office 

the late Sir Nelson Johnson, director of the 
meteorologieal Office during 1938-53, realized that 
much greater assistance could and should be given 
by the Office to the economic life of Great Britain. 
One of his major decisions in this respect was the 
establishment in 1947 of the Agricultural Meteor- 
ological Section of the Climatology Branch, the 
Section becoming in 1948 the Agricultural Branch of 
the Office under the assistant director for climatology. 
Since then the Branch has developed its activities 
very widely. Besides the Branch office at the head- 
quarters of the Meteorological Office, there are now 
meteorological advisers at the offices in Bristol and 
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Cambridge of the, National Advisory Service for 
Agriculture, and & meteorologist has recently been 
posted to the’ . Metecrologieal Office, Edinburgh, for 
similar duties in Scotland. 

A pamphlet written by the staff of the Branch* 
explains to the farmer the ‘why and how’ of his 
meteorological problems, how. meteorologists can help 
to solve the problems, and how best to use the fore- 
casts prepared at tae Central Forecast Office and 
broadcast by the B.B.C. 

The first chapter lescribes the general climate of 
the British Isles with special reference to plant 
growth, and the secand gives the local variations in 
climate associated -vith altitude, aspect, and the 


: nature of the soil anc its covering. The third chapter 


explains the meteorological aspects of methods avail- 
able for using solar radiation more efficiently" by 
means of glasshouses and cloches, and methods 
such .as shelterbelts and irrigation, of mitigating 
unfavourable meteorologieal effects. After this is a 
chapter describing the structure of depressions and. 
the use of cloud forms and other portents of weather 
in interpreting the broadcast forecasts and applying 
them to local conditions. Finally, the fifth chapter 
gives the times of and areas used in the broadcast 


“forecasts, lists the local meteorological offices from 


which forecasts can be obtained by telephone and 
the various special forecast services such as spell 
warnings which are available, defines terms used in 
weather forecasts, and states how the farmer can 
obtain advice (froma headquarters, or from the 
meteorological offices attached “to the National 
Advisory Service.or zo the Edinburgh Meteorological 
Office) on making tk» best use of his land. 

The pamphlet gives a general compendium of 
meteorological knowlsdge as applied to agriculture in 
all its aspects and is of very great value to all agri- 
culturists, while the parts on the use of the broadcast 
forecasts would be of much value to ‘those whose 
business or pleasure is affected by the weather. 
Chapter 4 could well be used in schools for teaching 
the use of weather forecasts. 


* Bulletin No.-165 of tks Ministry of Agriculture, Fisheries and 
Food : Weather and ig Zand. Pp. iv+35+4 plates. (London: 
H.M.S.0., 1955.) 3s. net, 


EMPLOYMENT STATISTICS FOR -: +- 


RECENT BRITISH GRADUATES - 


, RECENT broedsheet on “Graduates’ Jobs", 
issued by Political and Economic Planning 
(No. 387), summarizes the results of an inquiry into 
the careers of 3,961 men who graduated in Great 
Britain in 1950. Returns were received from some 
30 per cent of these, and it 18 unlikely that there is any 
main source of bias m the sample; more than half 
graduated in arts, more than a quarter in science, ` 
and less.than one-fifth in technology. Many were 
older than the normal run of graduates, and. most 
had seen war service or had done national service 
before going to & university. More than half had 
married by October 1954, and 20 per cent had - 
married in the year they graduated or earlier. 

Much the largest sntries were into industry and 
teaching (both 23:4 per cent), ‘mathematics and 
science teaching claiming 6-7 per cent, while 33 per 
cent of arts graduates became teachers as compared : 
with 19-9 per cent o? science graduates. The Civil 
Service took 8-6 per cent, 5-5 per cent;.{or-15-7 per 
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cent of the science graduates and 3-9 per cent of 
those in technology) going into the Scientific Civil 
Service; 7-5 per cent went into commerce, 4-2 per 
cent into the universities, 4-1 per cent took up law, 
and 3-6 per cent went into local government service, 
including 8-3 per cent of the technologists. Of the 
technologists, 45-4 per cent went into manufacturing 
industry, 8-8 per cent into building, contracting and 
civil engineering, -6-5 per cent became consultant 
engineers and 6-1 per cent entered public utilities. 
Industry claimed the highest proportion (23-7 per 
cent) of first-class honours graduates as well. as 
second-class honours men (20-8 per cent) and 26-4 
per cent of others, but over the past four years lost 
about 10 per cent of its entrants; the Scientific 
Civil Service claimed 11-0 per cent of first-class 
honours men and 5:5 per cent of those with second- 
class honours. Since 1950 it has lost 7 per cent of 
its intake. The universities, however, which clarmed 
17-8 per cent of first-class honours men, increased 
their share of graduates by nearly 4 per cent, whereas 
school teaching, which by contrast only attracted 
2-8 per cent of first-class honours men in mathe- 
matics and science, 4:6 per cent of second-class 
honours men and 10-3 per cent of others (the cor- 
responding figures for arts men being 6-5, 20-6 and 
15-2) lost 7 per cent of its original entrants. 
» Commerce lost 25 per cent of the graduates who 
started in it; but in general there was a high degree 
of stability in occupation. Figurés for the research 
associations, which took 2-9 per cent of the science 
graduates (as compared with 6-0 per cent for 
the universities) or 1-4 per cent of first-class and 
1-7 per cent of second-class honours men, do not 
suggest that they absorb as yet any considerable 
proportion of the country’s scientific man-power, but 
rather that their influence may be out of proportion 
to the numbers, like that of the universities, owing 
to the high quality. 


ENGINEERING RESEARCH IN THE 
IMPERIAL COLLEGE, LONDON 


HE report on research work in the City and 

Guilds College, 1952-55*, which represents 
engineering within the Imperial College of Science and 
Technology, London, where the number of engineering 
students now exceeds a thousand, appears appro- 
priately when tbe expansion of the College is being 
widely discussed in relation to the need for engineers 
in Britain. Intended for the non-specialist and 
arranged in six sections, the report gives a readable 
and illustrated account of the many-sided contribu- 
tion to national welfare and industrial advance which 
is already coming from the Departments of Aero- 
nautics, Chemical, Civil, Electrical and Mechanical 
Engineering and Mathematics. In supersonics, while 
much effort has gone to the design of the new super- 
sonic wind tunnel for the Roderic Hill Building, somo 
theoretical work has been done on the pressures and 
forces acting on aircraft fuselages as they move 
through the air at supersonic speeds; detailed 
measurements are being made in a 6 ft. x 1 ft. wind 
tunnel on a jet ejected normal to a stream to determine 
how and why the jet turns along wind. General 
methods of analysis of aircraft structures have been 


* Imperial College of Science and Technology (University of London}. 
Report on research work in the City and Guilds College, 1952-565. 
ieee ) +61. (London. Imperial College of Science and Technology, 
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developed, including the effects of non-linear elastic 
behaviour of materials and initial strams which 
arise with non-uniform heating of a structure. A 
systematic programme of tests over the past two 
years on riveted and redux-bonded joints mdicates 
that the glued jomts have better fatigue properties 
than ther riveted equivalents, and that alldys of 
high static strength currently used in aircraft struc- 
tures may- be inferior under repeated loadings, 
particularly m regions of high-stress concentrations, 
such as joints, to the lower-strength alloys. 

In chemical engmeering, in connexion with the 
design of plant for purifymg and liquefying natural 
gas on a large scale, the physical properties of the 
gas mixtures present are being further investigated, 
and an experimental plant has been erected for 
studying the distillation of liquid air. Problems of 
mass-transfer in solid-gas, solid-liquid, gas~liquid, 
and liquid-liquid systems, the drying characteristics 
of sohds, the sedimentation of concentrated sus- 
pensions of particles in a hquid, fluidization of 
particles by means of an upward current of liquid, 
and transport by means of a gas or liquid are also 
being investigated, and an apparatus has been set up 
for studying both the sublimation of pure solids and 
the technical process of freeze-drying. The growth 
of an organic crystal fram the melt has been investi- 
gated by a method in which the growth of individual 
faces is measured directly with a travelling micro- 
scope. The compressibilities of mixtures of* steam 
and carbon dioxide have been measured up to 100 
atmospheres and 650° C. In the high-speed fluid 
kinetics laboratory, the high-pressure supersonic flow 
through- nozzles and the design of such nozzles for 
hot and cold gases are being studied, as well as the 
formation and disintegration of jets and sheets and 
the design of nozzles for atomization. Methods for 
concentrating low-grade iron ores have been exam- 
ined, and an experimental technique has been 
designed for subjecting typical blast-furnace charges 
to the conditions they would encounter in descendmg 
the furnace. Other researches have been concerned 
with the basic chemical physics of gases and vapours, 
the melting of crystals containing organic molecules, 
mechanical wear and lubrication, the abrasion of 
copper and iron surfaces, flame spectroscopy and the 
accurate and detailed analysis of the peroxides, 
aldehydes, ketones, olefins and other intermediate 
products in the oxidation of hydrocarbons; and a 
fruitful study has been made of engine crank-case 
explosions. 

In civil engmeering, in connexion with the design 
of a large arch dam to be constructed at Dokan, 
Iraq, on a tributary of the Tigris, the elastic equations 
governing the stress distribution have for the first 
time been solved numerically, and the work assisted 
and confirmed by experrmental methods ‘using a 
material which has only recently become available. 
Work on thin-walled rectangular box girders con- 
ducted for the British Shipbuilding Research Associa- 
tion confirmed that introduction of expansion joints is 
a practice to be avoided. The Department has also 
fostered the application of sumplified models to the 
analysis of building frames. Much work has been 
done on the fundamental strength and deformation 
characteristics of both reinforced and pre-stressed 
concrete framework members. Experments on 
curved channels have yielded far-reaching results, 
and definite progress has been made m studying the 
movement of sediment along a river bed. Of par- 
ticular mterest are the work on the action of wind 
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on a water surface, pearing directly on the North Sea 
Widods of 1953, and the construction in the laboratory 
«of a model of the Lynmouth valley with which a 
welation was established between the quantities of 
water flowing through the model and the corre- 
sponding water-levels. The resulting estimate of the 
flood was used by the engineer advising on the 
sréconstruction of the damaged parts‘of Lynmouth. 
Further investigation of spillways, the fundamental 
«and practical aspects of the shear strength of 
soils, the stability of earth dams and of clay slopes 
in railway, road and canal cuttings, the settlement 
of buildings, the sedimentation of water or sewage, 
the filtration of water through sand, and a continuing 
physical, chemical and biological study of new 
impounding reservoirs are other subjects in which 
the investigations of the Department directly impinge 
on public health or safety. 

In the Department of Electrical Engineering, 
studies have been made of the effect of eddy currents 
in unlaminated materials in electrical machines, of 
cross-magnetization on the characteristics of a cross- 
field generator and of saturation and armature 
reaction on the building-up curve of a d.c. exciter 
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supplying the field-winding of an alternator. Studies: 


in the Power Systems and Computer Laboratories of 
physical phenomena arising in the transmission and 
utilization of electrical energy have involved the 
development of special measuring equipment. Other 
work has concerned the improvement of methods 
available for carrying out the numerical calculations 
required in engineering design and research. Special 
efforts have been made to develop and extend the 
statistical methods of control design. The Depart- 
ment has also engaged in research on human per- 
ception, especially speech and hearing, as well as 
various circuit applications of transistors, the dis- 
tortion of microwaves resulting from the presence of 
dielectric and conducting cylinders and the determ- 
ination of the reflexion coefficient of & set of parallel 
plates similar in form to those used in constructing 
lens aerials. Work in the Ultrasonics Laboratory is 
concerned with the behaviour of solids, liquids and 
gases under the influence of ultrasonic waves of 
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varying frequency. The application of the so-called 
corona, effect of high voltage in dry air has also been 
studied.- i 

Researches in heat transfer in the Department of 
Mechanical Engineering have been concerned with 
the utilization of low-grade heat, with marine con- 

‘denser tubes, with thermal stresses in steam 
turbine rotors, and heat transfer to gas turbine 
blades, as well as with heat transfer from a rotating 
disk. Other investigetions have been concerned with 
combustion in reciprocating engines, the vibration 
of propagating flames, combustion in gas turbines 
and the use of the gas turbine for chemical reactions 
such as the cracking of methane to acetylene. A 
theoretical study has- been completed of the stresses 
in and flexibilities cf curved pipes, and the axial 
compression. of six expansion bellows of three different 
types has been examined experimentally by electrical . 
resistance strain-gauge surveys. Some plane strain 
processes are being examined to determine the region 
over which plane strain conditions apply, and to 
establish means for obtaining basic stress-strain 
curves for metals at ceformations much greater than 
those attainable in tke standard tensile test. A pro- 
gramme of research in photoelasticity is concerned 
with the possible extension of the method to the 
examination of materials which have been plastically 
deformed, and under another programme the failure 
of materials under relatively few cycles of high stress- 
intensity is being exarnined with the view of obtainmg 
fundamental knowlecge on fatigue as well as design 
data. Besides the study of the troublesome vibration 
known as 'oil-whirl and thin-film lubrication, a 
vibrational method is being developed for the fatigue 
testing of metals, and an apparatus has been built 
for vibrating cantilevers of various shapes in several 
modes of bending and torsion. 

In the Department of Mathematics, a major 
investigation was concerned with the design of an 
arch dam,.and others with the numerical solution for 
the flow of & viscous fluid past fixed obstacles, and 
the temperature distribution in two conductors 
sliding over one another and generating heat by 
friction over their area of contact. 


SPIRAL PATTERNING OF SOLAR CORPUSCULAR PRECIPITATION 


By E. R. HOPE 


nd Defence Research Board of Canada, Ottawa 


i €. 


HE plots of radio blackout distribution in the 
North American and North Atlantic region, as 
published by V. Agy" and J. H. Meek?, agree with 
the isochrons of the ‘morning’ maximum of magnetic 
disturbance in the Arctic region, as found by 
(anonymous) Soviet research?*, Fig, 1 (from ref. 3) 
shows these isochrons (geographical loci of sim- 
ultaneous occurrence), which may be explained by a 
diurnally rotating spiral of solar corpuscular pre- 
cipitation. Fig. 2 reproduces Agy’s Figs. 5 and 6 !. 
To interpret Agy’s and Meek’s local-time plots, 
which. show peculiar southward lobes centred at 
about long. 90° W. (as in the right-hand side of 
Fig. 2), W. R. Piggott® tried plotting in a.m.r. the 
longitudes where the maximum rate of occurrence of 
blackout (storm-D ionization) is found. This plot, 
extending over the Atlantic-Canada sector only, 


showed an apparent east-to-west rotation-period of 
48 hr., on which bas.s Piggott suggested that there 
must be two D-region attivity centres, separated by 
180° of longitude, and rotating around the pole once 
in two days. Agy? then tried changing his local-time 
plot (Fig. 2, right) to a a.w.T. plot. This eliminated 
the lobes and clearly displayed the apparent 180° 
rotation in 24 hr. (Fig. 2, left). 

Table 1 shows the a.m.r. isochrons in Fig. 1 and 
Fig. 2 (left), with the longitudes where they cross the 

ecircle of latitude 60° N. 

Allowing for the fact that Agy’s plot is for the 
summer season only. while the Russian data aro 
probably for the whole year, the agreement of iso- 
chrons 00-14 is excellent. The directions of these 
isochrons also correspond rather well, as may be 
judged by visual comparison. 


El 4 


x 
LX 


nx 





> 


s tta 


SSS 


4 


* 





S 


CR 
di» 


Fig. 1. Isochrons of morning maximum of magnetic disturbance 

(the figures attached to the isochrons represent world time). 

€, Magnetic stations; —, isochrons of maximum of morning 

disturbance ; I and II, maximum zones of magnetic disturbance. 

. The figure, which is taken from ref. 3, is inverted to facilitate 
comparison with Fig. 2 


We conclude that Agy’s c.w.T. isochrons 00-14 
are low-latitude contmuations of the Soviet isochrons. 
(The disturbance-spiral, on magnetically disturbed 
days only, may extend its effects far southward ; its 
` passage appears to be detectable in the earth-currents 

at Tucson. See translator’s comments to ref. 6.) 

One is impressed by the complete . : 
indepéndence of the work and data 
‘in the two cases.- Soviet isochrons : 
diurnal maximum of magnetic dis- 
turbance (probably based en ampli- 
tude of magnetic variation) ; Agy’s 
isochrons: maximum of funda- 

- mental Fourier harmonic of diurnal 
variation of F-layer blackout prob- 
ability (D-layer or H-layer absorp- 
tion). ' 

A fact of capital interest is that 
west of isochron 14 the agreement 
abruptly disappears. Yet the north- 
ern parts of the isochrons (14, 16, 
18) still agree, in both position and 
direction, Above 70° N., this is true 
even of isochrons 20; 22, 00. On 
Fig. 2 (left), a smoothly curving line may be drawn, 
beyond which the Soviet isochrons seem to dis- 
appear suddenly under a different set of north-south 
contours (cf. ref. 4, pp. 19, 23, “axis maximum” and 
its times). It will be interesting to pencil in, on the 


Table 1 
Crosses 60° N. at longitude : 


Tsochron (Agy, Fig. 2) (U.S.S.R., Fig. 1) 
G.M. T. 00 15 E. 10 E 
02 0 fom ~ 
04 20 W. 15 
06 35 27 
08. 45 4l 
10 60 57 
12 75 69 
" 14 95 83 
15 — 100 
16 115 115 
i7 — 170 (extrapolated) 
18 — 120 E. (extrapolated) 
20 160 W 60 E ` 
22 167 W 25 E. 
00 175 W. 10 E. 
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charts, the position of the great Arctic magneti 
anomaly, and to compare it with the sharp bend 
in Agy's isochrons. 

Now the non-uniform rotation (Fig. 1) of th 
disturbance-spiral accounts precisely for Piggott’ 
apparent 48-hr. period. Between isochrons 00 an 
12 in the Atlantic sector, it will be seen that th 
spiral is rotating just half as fast as the sun. 

Farther west, the accelerated rotation (Fig. 1) mus 
enfeeble the disturbance effect by spreading it over 
larger area, This would help the disappearance of th 
Soviet isochrons under what we suppose to be the inde 
pendent contours in the Bering Sea area (ref. 4, p. 21 

Whereas the aG.M.T..plot shows actual momentar 
positions of the disturbance wave, the locel-time plo 
only shows synchronic relationships along -eac 
meridian separately. In Fig. 2 (right), the northwar 
progression of the local-time isochrons is due to th 
rotation of the disturbance-spiral, for along any give 
meridian the motion of the spiral is poleward. Th 
‘lobe’ shape, kind of artefact, is produced as follow: 
In the eastern half of the lobe the sun is gaining o 
the spiral; if the observer moves from meridian t 
meridian at the sun’s speed (as in this plot), he see 
the spiral in this region turning backward, west t 
east, and its arm moving south. The bottom of th 
lobe marks the point where the speeds of the sun anı 
the spiral are about equal. After this, the spiral gain 
on tbe sun, and appears to move north along th 
meridian. 

What the local-time plot provides is a graphica 
comparison. of velocities. From the uniform orienta 
tion (toward 90° W.) of the contours in the lobe, ant 
their uniform spacing, we see that different segment 
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Tig. 2. Time of maximum percentage of time of blackout o, during summer (from Vaughan 


Agy, ref, 1) 


of the disturbance wave are rotating at differen 
velocities (that is, the spiral is progressively deformed 
and that the rotation-velocity of each segmen 
depends only, or mainly, on longitude. — 7 
I am grateful to Dr. Vaughan Agy for permissio) 
to reproduce Fig. 2, and to the Canadian Defence 
Research Board for authorizing publication of thi 
communication. i [Oct. 22 


! Agy, V., J. Geophys. Research, 59, 4, 499 (1954). 
2 Meek, J. H., J. Geophys. Research, 67, 2, 177 (1952). 


3 New Soviet! Researches, Explorations and Discoveries in the Centr: 


Arctic. Izv, . Nauk, Ser. Geog., No. 5, 3 (1954). Englis 

translation in Canadian Defence Research Board Pub. T 165. 
(Ottawa, 1954). 

‘Hope, E. R., Canadian Defence Research Board Pub., P 165. 
(Ottawa, 1954). 

* Piggott, W. R., Nature, 171, 124 (1953). See also Agy, V., Natur 
173, 445 (1954). 

* Yanagihara, K., Disturbance Daily Variation of Earth Currents s 
Kakioka, Memoirs Kakioka Magnetic Observatory, 7, 1, 49 (1054 
Translation in Canadian Defence Research Board Pub. 753. 
(Ottawa, 1955). 
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- Immunological Methods in Plant 
Taxonomy 


Tux application of immunological analysis to plant 
taxonomy has been made practicable by the develop- 
ment of gel-diffusion methods, both by the Elek- 
Ouchterlony technique? and by the more recent 
immuno-electrophoretic technique of Grabar and 
Williams*. By these means the individual proteins 
in plant extracts may be differentiated and the 
extracts compared component by component with 
those from related species. We have applied a modi- 
fication of these general methods to the investigation 
of the genus Solanum, with par- j 
ticular reference to the inter- 
relationships of certain Mexican 
ipecies of potato, and the com- 
jarison of these with S. tubero- (a) 
sum, the domestie potato. 

Thin slices of tuber of each. 
ipecies were soaked in sodium 
aydrosulphite (0-7 per cent solu- 
ion) for 30 min., rinsed in dis- 
illed water and the sap ex- 
»ressed by crushing the slices, 
mpported within folded strips of 
noist ealico, through stainless 
teel rollers. Antisera were 
aised in rabbits to crude saps 
rom S., tuberosum and S. ehren- 
ergii (a Mexican species), using (6) 

+ combination of Freund’s ad- 
uvant technique? with courses 

if intravenous injections. + Agar 
ontaining veronal buffer (pH 

i-5) was poured to a depth of 

! mm. on lantern slides in 
Perspex’ frames; in the agar, 

ioles were cut with a cork- 1 
vorer to hold the tuber extracts 

o be compared, and a trough 

t a distance of 1 cm. to hold 

he antiserum. The reagents 

rere allowed to diffuse towards 

ne another and lines of precipitate formed, each line 
orresponding to an antigen-antibody system. Where 
ines from different extracts joined end to end they 
vere assumed to belong to identical or cross-reacting 
iroteins. In some cases a much improved separation 
f the lines was obtained by subjecting the antigen 
o & short (4-hr.) electrophoresis before adding the 
ntiserum (Fig. 1). 


Fig. 2. 





(i) (ii) 


Fig. 1. S. tuberosum reacting with homologous antiserum. (i) 

Without electrophoresis the antigen shows only two lines of 

precipitate ; (ii) with electrophoresis, one of the lines has been 
split into three, and their relative positions changed 
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With both antisera, well-marked cross-reactions 
occurred between ell the forty species examined ; 
but by comparison ef the ‘line spectra’ and by cross- 
absorptions of the antisera, it was possible to divide 
the species into well-defined groups. 

By using S. tuberosum antiserum, the fourteen 
Mexican species were separated into three divisions 
(Fig. 2a) and then by the use of the antiserum against 
S. ehrenbergii two of these could be further sub- 
divided, giving a total of five groups (Fig. 25). Each 
group, with the exception of one, corresponded to a 
particular taxonomic series according to the classifica- 
tion proposed by Hawkest; the one exception 
(Group 4) contamed species from two series. The 
taxonomie series corresponding to the groups men- 
tioned here are as follows: Group 1. Series Morelli- 
formia, Group 2: Series Pinnatisecta. Group 3: 
Series Cardiophylta. Group 4: Series Demissa, and 
Longipedicellata ; S. tuberosum and other South 
American species 


Group 5: Series Bulbocastana. 





2 3 4 5 


(a) Separation of the species into three civisions with S. tuberosum antiserum, 
(b) The splitting of group II into two by means cf unabsorbed S. ehrendergit antiserum 
and of group III into two by means of the same antiserum absorbed with S. tuberosum 


extract 


These results will be published in detail elsewhere. 
The work is being carried out mainly under a grant 
from the Nuffield Foundation. 


P. G. H. GELL 


S. T. C. WRIGHT 
Department of Experimental Pathology, 


J. G. HAWKES 


Department of Botany, 
University of Birmingham. 
Dec. 17 


! Elek, S. D., M.D. thesis, Univ. London (1948); Brit. Med. J., t 
493 (1948). Ouchterlony O., Acta Pathol. Microbiol. Scand., 
25, 186 (1948). 

*Grabar, P., and Williams, C 
(1955). 

* Freund, J., and Bonanto M, Y., J. Immunol., 48, 325 (1944). 

* Hawkes, J. G., in Kappert. H., and Rudorf, W., “Handbuch 
der Pflanzenzüchtung", 2rd edit., 3, Chap. 1, Potatoes (Paul 
Parey, Berlin) (in the press). 


A., Biochim. Biophys. Acta, 17, 07 
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-Effects of Single and Fractionated Doses 
? of X-Rays on Mouse Embryos 
` Taar embryonic tissues in vitro may be affected 
more drastically by fractionated, than by single, doses 
of X-rays was shown by Spear in 19321. Working 
with chick embryo fibroblasts, he demonstrated that 
the depression of activity of these cells is far greater 
with two 24-min. exposures separated by 80 min. than 
with, a single 5-min. exposure. In view of the 
possible significance of these findings for our under- 
standing of the nature of embryonic damage resulting 
from X-irradiation, and in view of the general interest 
in the question of radiation hazards to the developing 
" mammalian embryo, the present experiment was 
designed to determine whether there is a difference 
between the effects of single and fractionated doses 
of X-rays on developing mouse embryos in vivo. 
Strain-101 female mice were mated to strain-C3H 
males and irradiated with X-rays (250 kVp., 15 
m.amp., 3 mm. aluminium, half-value level 0:4 mm. 
copper, 80 r./min.) 93 days after the appearance of 
copulation plugs. Irradiation was administered either 
“asa single dose of 300 r. or as three 100 r. fractions at 
30-min, intervals. Embryos were obtained by dis- 
section 4hree to six days after irradiation. The 
majority of dissections were made on coded animals. 
The criteria. used were lumbo-sacral spina bifida and 
cóloboma of the eye, two abnormalities which, follow- 
ing irradiation on day 94, are produced with high fre- 
quency? and are easy to classify accurately by gross 
inspection, The lumbo-sacral region was scored for 
length of antero-posterior axis affected; each eye 
was scored separately for extent of pigment defect. 
The two criteria represent ‘strikingly different 
developmental disturbances. The lumbo-sacral 
damage consists of a disorientation of the neural 
tube and somites, resulting in neural arch mal- 
formation; the eye defect represents an altered 
differentiation. of optic cup elements, resulting in the 
presence of retinal sensory cells in areas normally 
consisting of pigment epithelium (unpublisbed results). 
The results of single and fractionated doses of 
X-rays are compared in Table 1. While the incidence 
of malformation is not affected by fractionation, the 
severity of embryonie defects is far greater in response 
to a fractionated dose than in response to a single 
dose. A striking parallel can be seen between the 
relative effecta of these two methods of irradiation on 
tho lumbo-sacral axis and on eye pigmentation. 
.. It would be premature to speculate on the nature 
of the processes responsible for the differential effect 
of single and fractionated irradiation on development. 





"fable 1. COMPARISON OF THE EFFECTS OF SINGLE AND FRACTIONATED 
DOSES OF X-Rays ON DEVELOPING MOUSE EMBRYOS 












































Lumbo-sacral region Eye pigment formation 
300 r. 300 r. 
300 r. i 300 r. 1 
Sanaa | fraction- fraction- 
: . single dose | ated dose | 5ingle dose | ated dose 
= | a 
(per | (per (per (per 
; cent) cent) cent) | cent) 
Normal 12 4112 150 33 15-7; 22 138 
Mildly - | 
abnormal* 90 857| 417 213,158 752 | 29 18-1 
Severely 
abnormalt 3 29151 638:8| 19 9-0] 100 63-1 
Total 105 80 210 160 
MERERI 


* Includes all embryos in which the extent of abnormality (measured 

in mm. of lumbo-sacral axis and percentage of eye surface) is less 
“than half that found in the most abnormal embryo. 

+ Includes all embryos in which the extent of abnormality is at 
least half that found in the most abnormal embryo. 
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- However, from the point of view of developmental 


mechanics’, any interpretation of the nature of 
embryonic damage in response to X-irradiation must’ 


«consider the present results, namely, that in the two 


widely differing embryonie systems so far studied, 
fractionation is more effective than a single dose, and. 
the degree of increase in effectiveness is similar in 
the two systems. From the point of yiew of radio; 
logical practice*, the demonstration that short-interval 
fractionation can increase the radiation hazard to 
developing embryos in vivo adds yet another factor 
calling for caution. 

This work was carried out under contract W’-7405- 
eng-26 for the Atomic Energy Commission. ` 


ROBERT AUERBACH* 
Biology Division, 
Oak Ridge National Laboratory, 


Tenn. 
Oct. 10. 


* Present address: National Cancer Institute, Bethesda, Md. 


1 Spear, F, G., Proc. Roy. Soe., B, 110, 224 (1932). 

? Russell, L. B., J. Exp. Zool., 114, 545 (1950). Auerbach, R., Anat. 
Rec., 191, 258 (1955). 

5 Russell, L. B., and Russell, W. L., J. Cell. Comp. Phys., 48, Supp. 1, 
103 (1954). 


4 Russell, L. B., and Russell, W. L., Radiology, 58, 369 (1952). 


A Requirement for Catalase in Tyrosine . 
Metabolism : the Oxidation of p-Hydroxy- 
phenylpyruvic Acid to Homogentisic 
Acid 

Ix this communieation evidence is presented that 
catalase is required in one of the steps of tyrosine 
metabolism, namely, the conversion of p-hydroxy- 
phenylpyruvie acid to homogentisie acid. This 
oxidation requires two protein fractions which have 
been separated and partially purified from dog liver 
by treatment with organic solvents followed by 
fractionation with ammonium sulphate!. Fraction A 
is precipitated by 0-40-0-55 saturated ammonium. 
sulphate; fraction B by 0-60-0°75 saturated 
ammonium sulphate. "A 
In studies to establish the function of the. two 
protein components, it was observed that fraction A 
contained appreciable amounts of catalase and that 
the activity of this fraction was proportional to. its 
catalase content. Further experiments showed th 
fraction A could be replaced by purified catalas 
obtained from beef or rat liver (Table 1). The product. 
formed from p-hydroxyphenylpyruvic acid with 
fractions A plus B or with catalase plus fraction B 
was identified as homogentisie acid by chemical 
analysis and by paper chromatography with methods 
previously deseribed*. Catalase appears to be specific- 
ally required in this oxidation, and could not be 
replaced by ferritin, hemoglobin or cytochrome c. 
Various amounts of eatalase were added to con- 
stant amounts of fraction B (sufficient in the presence 
of excess catalase to oxidize 5 moles of substrate 
in one hour) to study the effect of catalase on the 
reaction. When catalase was present in limiting 
amounts, the rate of reaction, as measured by oxygen 
uptake, was proportional to the amount of catalase 
added. 5y of catalase was sufficient to give about 
one-half the maximal rate and ly produced significant 
activity. However, at least 30y of catalase. was 
required to give the maximal reaction-rate. The low 
activity observed when fraction B was iested alone 
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Table 1. EFFECT OF VARIOUS CATALASE PREPARATIONS ON THE 
OxIDATION OF P-HYDROXLYPEENVLEXRUYVIO AcIb TO HOMOGENTISIC 
CID 


Incubation conditions: The mam compartment of the Warburg 
vessels contained 1-0 ml. of 0-2 M phosphate buffer, pH 6 5, 20 umoles 
of neutralized glutathione, 100y of 2,6-dichlorophenolindophenol, 
the enzyme preparations described below and water to make a total 
volume of 2-0 ml. The side-arm held 6 moles of p-hydroxyphenyl- 
pyruvic acid in 0:5 ml. df 0 2 M phosphate buffer, pH 6 5, or buffer 
alone in the control flasks. The centre well contend i 0 2 ml. of 20 per 
cent potassium hydroxide. Incubation was at 37° C. for 1 hr. with gir 
as the gas phase and a shaking rate of 180 oscillations per min 





Catalase preparation 








Substrate 
Source (Per cent y of Fraction B | oxidized in 
purity) cafalase* | (000y/flask) | 1 hr (umoles) 
Rat livert “86 28 8 - 0 
Beef livert 20 482 0 - 0 
Beef liver 20 27 0 + 4-8 
Rat liver 86 28 8 + 49 . 
Rat liver 86 96 T 39 
Rat liver 86 48 + 2:5 
Rat liver 62 50 + 25 
None — — + 07 





* Based upon the activity of 
«activity is defined as the amount necessary to decompose 68-2 per 
cent of the remaining peroxide in one sec. 1 unit of activity is equiva- 


ure rat-liver catalase; 1 unit of 


lent to 5 85y of pure rat liver catalase. We are indebted to Drs. R. 
Greenfield and V. Price for assay of these preparations. 

+ The rat lfver catalase preparations were kindly supplied by Dr. R. 
Greenfield. The principal contaminant 1n these-preparations, a protein 
with Seo, W of 6-3-6-5 (ref. 8), Was eliminated as the active component 
by comparing the activity of catalase preparations of different purity. 

fOrystaline beef liver catalase from Worthington Biochemical 

xCorporatiun, 


(Table 1) was probably due to a small amount of 
catalase still present, since it is very difficult to- 
obtain fraction B completely free of catalase. 

When large amounts of catalase (4327) were 
incubated with all additions except fraction B, no 
oxidation of p-hydroxyphenylpyruvie acid occurred 
(Table 1). Even in the presence of enzymatically 
generated peroxide, catalase did not catalyse the 
oxidation. of p-hydroxyphenylpyruvie acid to homo-. 
gentisic acid. , 

The exact mechanism by which catalase participates 
1n this reaction has not been established. If hydrogen 
peroxide is involved, 15 would have to arise from the 
oxidation of p-hydroxyphenylpyruvié acid, since 
there is no oxygen uptake in the -absence of the 
substrate. 

Its well known that catalase can. function as 
& peroxidase with various compounds?, such as 
aleohols*95, .nitrite?, phenols and amines’, .and it 
has long been suspected that under physiological 
conditions catalase may not only decompose hydrogen 
peroxide but also participate in oxidative reactions. 
The present studies on the oxidation of p-hydroxy- 
phenylpyruvie acid to homogentisic acid have 
demonstrated, for the first time, a requirement for 
catalase in the oxidation of a normally occurring 
substrate. It 1s possible that catalase, in association 
with other oxidases, may participate in other reactions 
of this type. 

Berr N. La Du 
s i : ViwoENT G. ZANNONI 


Laboratory of Chemical Pharmacology, 
National Heart Institute, 
National Institutes of Health, 
Bethesda, Maryland. 
z Oct. 17. ` i 


1 La Du, B N., and Zannoni, V. G., J. Biol Chem., [218, 273 (1950)]. 
2Za Du, B N., and Zannoni, V. G., J. Brol. Chem., (217, 777 (1955)]. 
? Keilin, D., and Hartree, E. F., Biochem. J., 60, 310 (1955). 

1 Keilin, D., and Hartree, E. F., Proc. Roy. Soc , B, 119, 141 (1936). 
^ Keln, D., and Hartree, E F., Biochem. J , 89, 293 (1945). 

* Heppel, L. A., and Porterfield, Y. T., J. Brol Chem , 178, 549 (1949). 
7 Tauber, H , Proc. Soc. Exp Biol, Med., 81,287 (1952) 

* Price, V. X., and Greenfield, R. E , J. Biol. Chem , 209, 363 (1954) 
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Effect of Blockinz the Reticulo-endothelial 
System on the Storage of Vitamin A 
Ester and Alcohol in the Liver of the Rat 


VrrAMIN A is absorbed through the lymphatic 
system mostly in-the esterified form! and is stored in 
the liver predominanzly as ester with small amounts 
of the free form. Its absorption via .the lymphatic 
route raises the question of the reticulo-endothelial 
system being associated with its storage mechanism 
in the liver. Experiments, carried out in this lab- 
oratory, consisting cf intraperitoneal injection of 
indian ink followed >y oral admmistration of oily 
Solutions of vitamin A, show a marked interference 
in the deposition of tke esterified form of the vitamin 
in rat liver, the free form remaming unaffected. 

Male rats of tins Institute were raised on ‘a diet 
low in vitamin A ecmposed of white rice, casein, 
yeast, groundnut oil and minerals, and were used 
when they weighed 75-100 gm. One group of rats 
was kept on the basal diet alone to serve as negative 
control; each of a second group of six rats was, 
given one intraperitonzal injection of 1 ml. of normal 
saline daily for seven days and a single oral dose of 
3,000 ugm. of vitamin A in 0:2 ml. of groundnut 
oil on the last day of the injections, and'& third 
group of six rats received treatment similar to the. 
second group, except that 1 ml. of & 20 per cent 
suspension of mdien ink (‘Reeves Fixed Inaian Ink’) 


` m normal saline, instead of normal salme alone, was 


used. All rats were fasted for 24 hr. after the dose 
and bled to death by drawing as much blood as 
possible from the heart while under light ether 
anesthesia. Plasma was extracted according to the 
method of Kimble* and the liver with anhydrous 
sodium sulphate and peroxidé-free diethyl ether’. 
The two forms of viamin A were separated and 
determined as deseribed by Ganguly e£ al.1, excepting 
that a Klett-Summerson photoelectme colormeter, 
with a red - filter, standardized agamst standard 
vitamin A, was used for the determination of the 
Carr—Price reaction. i ' 
The results, as presented in Table 1. show a 
markedly lower concentration of the ester form of 
vitamm A in the liver and a markedly higher value 
of the same form m the blood of rats treated with 
indian ink, as compared to those treated with salme, 
demonstrating’ that blacking of Kupffer cells inter- 
feres with the storage of vitamin A ester in the liver 
of the rat; this confirms the earlier findings of 
Kagan et al.5 in the gunea pig. In contradistinetion 
to the vitamin A ester values, the vitamin A aleohol 
values are almost unazfected in the liver, probably 
indicating different mechanisms of storage of the 
two forms of vitamin A in the liver and lending 


Table 1. EXFEOT OF INTRAPERITONEAL INJECTION OF INDIAN INK ON 
ACER VALUES IN BLOOD AND LIVER 
oF RATS 








Liver 
(vem jorgan) 
Vitamin 


. Bood 
(ugm./rrl. plasma) 





No. 
of-| Treatment 








rats Vitamin £ | Vitamin A| Vitamin A A 
ester alcohol ester , | alcohol | 

6 | Negative bd s 102 - 1:44 
control (8-12) (1-1 8) 

6 | Saline + 1:9 T2 2,238 3 -56-0 
3,000 ugm. | (1-6-2 2) | (0 8-2 0) | (1,980-2 450) | (45-65) 
vitamin A 
Indianink--|. 51 1:0 1,108-8 54:3 
3,000 ugm. (3-5-8) (1-2 5) (900—1,322) | (47-61) 
vitamin A M 


* Too low “or determination, 


~ 
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support to such a concept put forward by Krinsky 
and Ganguly’. In separate preliminary experiments, 
m which liver homogenates of normal stock rats were 
dialysed against a series of buffers ranging from 
pH 7-0 to pH 4-0, we Rave found that the two forms 
of vitamin A are precipitated at different pH values. 
This observation also lends further support to this 
concept. Further work is in progress and & detailed 
report will be published elsewhere. 

This investigation was aided by & research grant 
from the Indian Council of Medical Research and 
by the Rockefeller Foundation. 


a S. KaISHNAMURTHY 


J. GANGULY r 


Department of Biochemistry, 
Indian Institute of Science, 
Bangalore 3. 

Oct. 4. 
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Differences between the Electrical Charge 
carried by Normal and Homologous 
Tumour Cells 


DIFFERENCES between- the behaviour of normal 
fibroblasts and sarcoma cells have been observed in 
tissue culture by ‘Abercrombie and Heaysman!, 
Normal fibroblasts affect éóach other's movements by 
contact inhibition, whereas sarcoma cells do not show 
. inhibition either with respect to each other or to 
normal fibroblasts. Time-lapse colour films taken 
with the interference microscope (shown at the Bristol 
meeting (1955) of the British Association by E. J. 
Ambrose and M. Abercrombie) have shown that this 
difference in behaviour is due to differences in the 
mechanism of contact fotmation in the two cases, 
‘being dependent upon a loss of adhesiveness of the 
cell surface of the tumour cells. This reduction in 
the adhesivenéss of the tumour cell suggests that the 
electrical properties of the surface may have altered 
during the malignant transformation. These proper- 
- ties may be investigated by electrophoretic measure- 
ments of cellular mobility. For example, studies of 
bacteria during growth, in the presence of bacterio- 
static agents, have revealed marked changes in the 
nature of the cell surface, changes which are passed 
"on to the progeny during subsequent growth, either 
in the presence or the absence of the drug. Thus 
ihe growth of Aerobacter aerogenes in the presence 
of proflavine? or crystal violet? gives rise to new 
populations of cells, which, although biologically 
indistinguishable from the original strain, have a 
distinctive electrometrie behaviour. 

- The electrophoretic technique used for this work 
has now been extended to a study of the surface 
behaviour of normal and homologous tumour cells. 
. The tissue cells, separated by the perfusion method 
of Anderson, were washed twice on a centrifuge run 
at low-speed with M[30 phosphaté buffer solution 
(pH 6-8, ionice strength 0-13) and finally suspended 
in the same solution. Tumour cells and red blood 
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Fig. 1. Electrophoretic mobilities of intact cells. "Histograms 

showing the mobility of red blood cells, normal and tumour kidney 

cells of the hamster. Each cell type shows a Gaussian distribution 
about the mean f 


cells were washed in a similar way. All determinations 
of mobility were carried out in the buffer solution. 
Samples of hamster kidney tumours? induced by 
stilbcestrol were obtained in a highly distinct and 
compact form. Samples of rat liver tumours induced 
by butter yellow, were also examined. Red blood cells 


.from the same tissues were used as internal controls. 
- This method eliminated any possibility of alterations 


due to changes in the serum proteins of the tissues, 
“which could become absorbed on the cell surface. 
Red blood cells for a given mammal were found, in 
fact, tó have a mobility which was independent of 
their source. Preliminary studies of ascites tumour 
cells (mouse Ehrlich carcinoma) showed that the 
mobility of the intact cells was independent of size 
of cell and tumour age. à 

Typical histograms for the normal and homologous 
tumour kidney cells are shown in Fig. 1. The average 
charge density of the tumour cells is almost twice 
that observed with the normal colls from which they 
have been derived. A similar increase in mobility 
was observed with the liver tumours. In this case, 
the tumour values were not so homogeneous, because 
these tumours are more diffuse than kidney tumours 
and suffer from some contamination with normal 
cells. The increase in the mobility of the tuníour 
cells indicates either a -change in the number of 
charged groups attached to the High-molecular weight 
material, for example, the carboxyl-rich chains of the 
protein, or a change in the ability to absorb positive 
ions. That the latter may in fact be the case is 
suggested by observations of de Long, Coman and 
Zeidman’, that tumour tissues show a decreased 
calcium content in comparison with normal tissues. 

Changes in the nature of the cell surface may 
possibly provide & new approach to the 'chemo- 
therapy of cancer and enable a preferential attack 
to be made on the malignant cell. 

We thank Prof. A. Haddow for his interest in this 
work, and we are indebted to Prof. J. A. V. Butler 
for valuable help and suggestions. We also wish to 
thank Dr. E. Horning, who supplied the samples of 
hamster kidney tumours, and Dr. D. Darcy, who 
supplied the rat liver tumours. One of us (J. H. B. L.) 
acknowledges continued financial support from the 
British Empire Cancer Campaign. This investigation 
has been supported by grants to the Chester Beatty 
Research Institute (Institute of Cancer Research : 
Royal Cancer Hospital) from the British Empire 
Cancer Campaign, Jane Coffin Childs Memorial Fund 
for Medical Research, the Anna Fuller Fund, and the 
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Influence of a Magnetic Field upon the 
Leucocytes of the Mouse , 


Tars communication contains the results of one 
part of the research programme aimed at studying 
the effect of magnetic fields on living organisms and 
tissues. Female C3H strain mice from the Roscoe B. 
Jackson Memorial Laboratory were kept for 4-5 
weeks in magnetic fields of 4,200 gauss strength, 
produced by ‘Alico’ permanent -magriets. The 
animals were placed i in individual cages 3-5 in. inner 
diameter and 1-40 in. height. The magnetic field~ 
strength was in the centre of the cages 4,400 gauss, 
decreasing to 4,000 gauss toward the ‘periphery of 
the cage, as measured with a Dyne-Empire Model 
D-79 gauss meter. Control animals were kept in 
identical cages, wherein the pole-picces of the mag- 
nets were simulated with l-in. thick brass disks to 
"provide identical conditions with respect to tempera- 
ture, illumination and cosmic radiation!. The food of 
the animals consisted of standard Rockland mouse 
diet in pellet form. Blood samples taken from the 
tail at intervals of 7-14 days were investigated with 
respect to white blood count, red blood count and 
differential count. ` 

The first experimental series was performed on 
mice forty weeks old during the spring of 1955. Iri 
this series nine mice were kept in magnetic fields 
for five^weeks and in standard plastic cages, 4-5 
animals in each cage, for an addıtional eight weeks 
after removal from the field. In this series no control 
animals were used. 

The second similar experimental series was per- 
formed during late summer and autumn of 1955 on 
mice nine weeks old. In this series, nine mice were 
kept for four weeks in the magnetic fields and re- 
mained during the fifth week in their individual cages, 
however, removed from the field. "Thereafter they 
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animals in each cage for an additional thirteen weeks. 
In this series four control mice were kept for five 
weeks in individual 2ages and thereafter transferred 
to & plastic standard. cage. The blood samples were 
taken from all animcals, treated and ‘controls alike, 
always on the same dates. 

(a) In both senes a significant decrease in the 
number of segmented cells is observable within the 
first two weeks while the animals were kept in the’ 
magnetic fields. This change cannot be attributed 
to the confinement to small cages, because the con- 
trols confined to identical cages seemed rather to 
indiéate an increase in the number of segmented 
cells. The average decrease is 28-7 + 6-7 per cent 
for the first and-47-9 + 8-6 per cent for the second 
series (errors mean standard errors); indicating that 
the effect is significant on the level:, P < 0:001. 
Table 1 illustrates for ‘the animals of the second- 
series the individual differences between starting 
value (base line} and lowest value reached within 
the first fourteen days, as a percentage of the starting 

value. 

(b) After removal from the magnetic field the 
number of segmented leucocytes increases and 
reaches a maximum a few weeks after removal from 
the field: The mear increase is for the first series 
135 + 30 per cent and 226 + 65 per cent for the 
second, expressed in per cent of the minimum. 
These values indicata that the effect is significant 
P<90-001. That this 
maximum cannot be considered as a result of the 
transfer of the animalis from the small cages to 
standard cages : proved by two circumstances: 
(1) no such ‘increase was observed with the controls ; 
(2) the majority of the mice manifested the maximum ~ 
in the number af segmented cells one week after 
removal from the-field ; that is, at a time when they 
were still in small individual cages. 

(c) The increase is followed by a decrease below 
the base-line value: the mean decrease being 
59-4 + 7-0 per cent in the first and 33-2 + 8:2 per 
cent in the second series; the values given in per 
cent of the previous maximum. This effect is sig- 
nificant on the probability level: P < 0-001. 

. (d) In the second series, where the observations 
were continued over, a period of 124 days, the last 


counts again gave base-line values. 


In the number of the lymphocytes a significant 
increase was observel in both experimental series- 
after the animals were removed from the magnetic 
fields. The mean incrsases between the value shown . 
at the time of removal and the following maximum, 
expressed as a “percentage of the lower value. 
were: 270 + 56 per cent in the first and 28-1 + 6-5 
per cent in the second.series respectively. The effect 
can thus be considered significant on the probability 
level: P « 0:001. Tke control animals did not show 
any significant change in the number of their lympho- 
_ cytes. The count taxen on’ the -124th day in the 
' second series seems to indicate an increase of 38-6 + 
16-6 per cent above the base-line value; however, 
the probability-level cf this effect is only P = 0-02. 
No significant change was observed in the red 
blood count in either af the two experiments. . 

The observations on histological changes of organs 
of the mice kept in a magnetic field will be published 


were ‘transferred to standard plastic cages, 3-4 elsewhere. 

l ' Table 1 f uud 
No. 2 3 4 5 6. 7 8 3 0 Mean 
Treated —60-3 — 58-5 23-6 710 2 -—908-7 —30°7 —869-0 26 0 —~84°5 —47 948 6 
Controls +728 +193 —38-2 14-4 : 61 +50 


* 
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Effect of Cortisone on the Serum 
Gamma-Globulin 
Nicol and Snell: showed that cortisone depresse 
the phagocytic activity of the reticulo-endothelial 
system during the first two weeks of treatment, and 


. that if the cortisone injections are continued the 


reticulo-endothélial system apparently recovers dur- 
ing the third and fourth weeks. Nicol and Bilbey? 
reported that cortisone also produces changes in the 
blood: They showed that when 10 mgm. of cortisone 
is given daily intramuscularly for one or two weeks, 
the total leucocyte count falls, due to reduction in 
the number of lymphocytes and polymorphs; but 
if the cortisone is continued for three or four weeks 
the total leucocyte count retyrns to normal, due to 
inerease in the number of polymorphs, although the 
lymphocyte count remains low. 

The present communication deals with the effect 
of cortisone on the antibody-level in the serum, the 
serum y-globulin-level being taken as the measure of 
the antibody-level, since most antibodies are found^ 
in association with the y-globulin fraction of the 
serum protein. In $his investigation the y-globulin- 


. level was estimated by first separating the y-globulin 


fraction by paper electrophoresis, then treating the 
electrophoretic paper with dyes and estimating the 
optical density of the protein dye complex by means 
of a photoelectric cell. In this manner the percentage 
of y-globulin in relation to the total protein in the 
serum could be assessed. 

Twelve male guinea pigs, aged about one year, 
were used. for this investigation. Blood samples were 
first taken from each animal by heart puncture and 
the y-globulin-level of normal serum‘ estimated as 
described above. Hach animal then received a daily 
dose of 10 mgm. of cortisone intramuscularly for 
five weeks, the blood samples were taken at weekly 
intervals and the y-globulin-level of the serum 
estimated. More than forty estimations of this 
kmd were made during the five weeks of cortisone 
treatment. : 

In all the animals the y-globulin level became 
markedly reduced during the first two weeks of the 
cortisone injections and thereafter remained at a low 
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level. In two of the animals, however, it increased 
slightly during the fourth and fifth weeks. These 
findings are in agreement with Bjernéboe, Fischel and 
Stoerk?, who showed that cortisone inhibits the pro- 


' duction of antibodies during active,immunization and 


also ‘after immunization is well established. They are 
also in line with the other blood changes recorded 
by Nicol and Bilbey?. Further, they emphasize the 
profound depression of the body defenees produced 
by cortisone, and the great necessity to protect 
patients from intercurrent infection especially during 
the early stages of cortisone therapy. 


- R. S. SNELL 
T. Nicor- 


Department of Anatomy, 
King's College, 
London, W.C.2. 
.Oet. 7. x 
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Action of Ribonuclease on the 
Multiplication of the Influenza Virus 


REcENT work of Ada and. Perry! on the nucleic 
acid composition of influenza virus has shown that 
the infectious particles lack deoxyribonucleic acid, 
and that they contain about 0-8 per cent of ribo- 
nucleic acid. The degree of infectiveness is, in fact, 
a function of the ribonucleic acid content; the 
‘incomplete’ form of the virus 1s characterized by a 
low infectivity/hemagglutination. ratio, and its 
ribonucleic acid content is lower than that of the 
stendard form?. 

Indirect evidence for the importance of nucleic 
acid in the virus constitution is also given by the 
inactivation curve of virus infectivity by ultra-violet 
light; maximum effect is obtained? at a wave-length 
of 2652 A. 

“In the case of the tobacco mosaic virus, Casterman 
‘and Jeener* have observed a marked mhibition of 
synthesis of the virus by ribonuclease. The present 
work was undertaken: with the hope of further 
defining the role of ribonucleic acid in virus growth, 
by studying the inhibitory action of ribonuclease on 
the multiplication of influenza virus» 

Virus of strain PES was cultivated in the allantoic 
cavity of the embryonated egg, or in test-tubes on a 
fragment of chorioallantoie membrane suspended in 
I ml. of diluted Hanks solution (method of Tamm et 
al.5). The hemagglutinating power was assayed with 
chicken red-blood cells, by serial dilution of the 
culture medium. The infectivity was estimated by 
the method of Reed and Muench’, after moculation 
of embryonated eggs. 

` The enzymatic activity of the ribonuclease (G.B.I. 
or Armour) in the culture medium corresponded to 
concentrations of 0-1-0-7 mgm./ml. Tubes contain- 
ing oxidized (inactive) ribonuclease served as con- 
trols. The following results have been obtained. 
- (1) The presence of ribonuclease ın the culture 
medium inhibits completely the synthesis of the 
influenza virus cultivated on fragments of chorio- 
allantoic membranes. In the controls, the hem- 
agglutinsting titre rises regularly during incubation. 

(2) Ribonuclease added to the culture medium at 
various times after introduction of the virus inhibits 


- ` 


March 24, 1956 


No. 4508 


Table 1. TREATMENT BY RIBONUCLEASE AT VARIOUS 
TIMES AFTER INFECTION BY THE VIRUS 











Hemagglutimating titres, 
Time between virus, after incubation for 24 hr. 
and ribonuclease at 37? C. 
injections Controls Treated 
(a) In vivo 
— 30 min. (before) 10% 1095x03 
-+ 3 min. (after) 10»? 109.9305 
+ 60 min. 109 1016405 
+ 2hr. 10%4 103: 
4 6 hr. 1093 103-84 0-1 
(b) In vitro ‘ 
0 hr. i 1030 100-6403 
+ lh. 103-8 1018402 
+ 2hr. 1033 1027408 
+ 4hr. 103-7 10%54 03 
+ 6hr. 10? 8 1028402 

















virus multiplication, but only within the first two 
hours after mfection. The same expermment, with the 
chick embryo gives similar results: the enzyme 
(0-1 ml. of an 8 mgm./ml. solution) was injected into 
the allantoie cavity at various times after the virus 
had been injected (Table 1). 

(3) Fragments of chorioallantoic membrane treated 
during I hr. with ribonuclease, and then well washed 
in saline at 37? C., support the growth of hemagglut- 
inating particles, but there is a lag-time of about 
ten hours. 

(4) A good eorrelation has been observed be- 
tween infectivity and hemagglutinating power: the 
hemagglutination titre can thus be considered as 
proportional to the number of active virus particles. 

The followmg hypotheses may be considered m 
order to explain the facts. 

(a) Ribonuclease acts directly on the ribonucleic 
acid of the particles, before they enter the cells of 
the membrane. This- hypothesis can be discarded 
at once, since & suspension of influenza virus treated 
with ribonuclease, and then purified by adsorption 
on and elution from red blood cells, keeps its agglut- 
inating and infective powers intact. 

(b) Ribonuclease prevents the adsorption on, or 
penetration of the virus into, the host cells. This 
explanation is unlikely; the multiplication of the 
virus 18 not affected when the chorioallantoic mem- 
brane is infected with the virus in the presence of 
ribonuclease and washed after 1 hr. Adsorption and 
penetration of virulent particles are thus not pre- 
vented by the enzyme. 

(c) Rubonuclease alters the metabolism of the 
host cell and thus prevents the synthesis of the virus. 

In order to test this last hypothesis, the following 
experiment has been carried out: phenylalanine-4C 
was added to fragments of the membrane previously 
treated with oxidized or reduced ribonuclease ; no 
difference was found in the specific radioactivity of 
the proteins. The turnover-rate of the proteins is 
thus not affected by the ribonuclease The incor- 
poration of adenine-*C, on the contrary, is much 
reduced in -membranes treated with the active 
enzyme. Further experiments are needed in order to 
decide whether this inhibition is correlated with a 
decrease in ribonucleic acid turnover. However, this 
rahibition of adenme incorporation into membranes 
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treated with ribonuclease cannot entirely explam the 
inhibitofy action o7 the enzyme on virus growth, 
since such membranes are still capable of supporting 
virus synthesis. 

In conclusion, ritonuclease, in the reduced state 
only, prevents gyntaesis of the influenza virus pro- 
vided that ıt acts during the first two hours after 
infection, that is, Curing the beginning of the lag 
period. It does not avt directly on the ribonucleic acid 
of the infectious particles, and it does not prevent 
their adsorption on and penetration into the host 
cells. 

A possible explanation of our findings is that the 
influenza virus separates into ribonucleic acid and 
protein when it penetrates into the cell, as has already 
been suggested for cther viruses ; in this free state, 
the virus ribonucleic acid might be sensitive to 
ribonuclease. If so, ribonucleic acid has essentially 
the same function in the influenza particle as 
deoxyribonucleic acd in the bacteriophages, and it 
might thus be respcnsible for genetic continuity. 

J. Le CLERC 
Laboratoire de Morpaologie animale, 
Université de Bruxelles. 
Dec. 27. 


1 Ada, G. L , and Perry, B. T, Aust J Esp. Biol , 32, 453 (1951) 

* Ada, G. L., and Perry, E. T , Nature, 175, 209 (1955) 

> Tamm, I, and Fluke, D.J,J Bact , 59, 449 (1959) 

ocu) C., and Jeenzr, R, Bwchim Biophys Acta 16, 438 
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* Tanio; 4 , Folkeis, K., and Horsfall, F L, J. Evp. Med , 98, 229 
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* Reed, L J., and Muench, H., Amer. J. Hyg., 97, 493 (1933). 


Incorporation of Adenine and Uracil into 
Ribonucleic Acid during Enzyme Induction 
in Resting Yeast 


Spiegelman ef al.t, Pardee? and Creaser? have 
shown that purine or pyrimidine analogues inhibit 
mduced enzyme formation in various micro-organ- 
isms. This sttongly suggests that synthesis of nucleic 
acid is necessary for the formation of adaptive 
enzymes. Gale and Folkest have shown that moor- 
poration of uracil mto ribonucleic acid is increased 
durmg mduced formation of galactosidase in dis- 
rupted Staphylocaccus. 

Similar results have been obtained m our lab- 
oratory. We have observed an increased incorporation 
of labelled adenine snd uracil mto ribonucleic acids 
during the induced formation -of cytochrome c5, 
cytochrome peroxidase and catalase! m resting yeast 
(strain ‘petites colores’). 

The formation of these proteins is mduced by 
oxygen in cells grown anaerobically. The mutant 
‘petites colonies’ never acquires a functional respira- 
tory system, and shows no Pasteur effect. In this 
Strain, oxygen acts merely as an inducer of catalase, 
cytochrome c and cytochrome peroxidase ; it 1s not 
consumed arid cannot be involved in any energy- 
producing system®, 

The ‘petites colonies’ mutant was grown anaerobic- 
ally, the cells washed with- water and resuspended 
in a medium containing glucose, potassium acid 
phosphate and magresium sulphate, but without a 
source of nitrogen cr growth factors. They were 
ineubated again for 1 hr. under anaerobic conditions. 
8-4C-adenine or 2-C-uracil was then added to the 
suspension ; one half was shaken in the air, the other 
under anaeróbie conditions. Samples were mixed with 
10 per cent trichloracetic acid, the sediment was 
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Tig. 1. Incorporation of radioactive carbon from uracil (curves a 
and b) and from adenine (curves c and d) into acid-insoluble 
compounds. Curves A and B show the increase in catalase 
activity per gm. of cell protein. A, @ and e are the controls; 

i B, b and d the induced cells i X 


thoroughly washed to remove all acid-soluble com- 
pounds, plated, and its radioactivity measured. 

The results of such an experiment are shown in 
Fig. 1. The incorporation of radioactive carbon from 
adenine or uracil is considerably increased during 
the induction of the enzyme. 

On the other hand, when.the same yeast stram 
was grown under.aerobie conditions, it’ contained 
large amounts of ‘catalase, which did not increase 
on further shaking in air. In this case, the rate of 
incorporation of adenine into nucleic acids was the 
same under anaerobic conditions as in the air. 

The purine bases and the pyrimidine nucleotides 
liberated by hydrolysis of the nucleic acids were 
isolated by chromatography. . When 8-}*C-adenine 
was added to the yeast suspension, both purines were 
labelled ; when 2-1*0-uracil was added, both pyrimid- 
ine nucleotides contained radioactive carbon.” The 
‘specific activities of the four components increased 
simultaneously during the mduction of the enzymes. 
However, the relative increase was greater for guanine 
than for adenine, and greater for cytidylic acid than 
for uridylie acid. : " 

The purines (adenine, guanine, hypoxanthine) from 
acid-soluble compounds havé also been isolated. Their 
specific. activities decreased more rapidly during 
adaptation than in the control. 
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It appears from my results that an inereased 
synthesis, or a modification, of nucleic acids is 
associated with enzyme induction. One may conclude 
that ribonucleic acid is involved, because the induction 
increased the incorporation of uracil into the uridylic 
nucleotide obtained from nucleic acids. . 

The increased incorporation of adenine caused by 
the inducer is observed even when enzyme forma- 
tion is blocked by p-fluorophenylalanine. According 
to Halvorson and Spiegelman’s results’, this analogue 
inhibits amino-acid utilization for protein synthesis 
in yeast. It may be concluded that the increased 
incorporation of adenine does. not depend on the 
actual formation of any new enzyme system. The 
modification or synthesis of nucleic acid may be a 
condition for synthesis of induced enzyme ; it is not 
a consequence of the formation of new enzyme 
molecules. a i i 

Ammonium sulphate fractionation of a yeast extract 
at pH 6 gave several fractions containing-ribonucleic 
acid." The ‘specific activities of both adenine and 
guanine of the different fractions differed consider- 
ably, and the percentage increase in specific activity 
due to enzyme -induction was different for each 
vibonucleic acid fraction. This makes it very probable 
that the effect observed does not reflect any “general 
Change in ribonucleic acid metabolism, and that it 
involves certain specific nucleic acid fractions which 
will eventually be isolated. 

H. CHANTRENNE 
Laboratoire de Chimie biologique, 
Faculté des Sciences, 
Université de Bruxelles. 
_ Oct. 18. 
1 Spiegelman, S., Halvorson, H. O., and Ben-Ishai, R , in "A Sym- 
posium on Amino Acid Metabolism” (Baltimore, 1955). 
2 Pardes, A. B., J. Bact., 69, 233 (1955). ; 
> Oreaser, E. H., Nature, 175, 899 (1955); 178, 656 (1955). 
t Gale, E. F., and Folkes,-J. P., Biochem, J., 50, 675 (1955). 


5 Slonimski, P., “La formation des enzymes respiratoires chez la 
levure" (Masson, Paris, 1953). 


* Ohantrenne, H., Biochun. Biophys. Acta, 14, 397 (1954); 18, 58 


* Halvorson, H. O., and Spiegelman, S., J. Bact., 64, 207 (1952). 


` Response of the Sheep to Sublethal Doses 


s of Fluoroacetate 


` As -part of a study of the capacity of the sheep to 
metabolize lower fatty acids, the effect of continued 
administration of sublethal doses of fluoroacetate is 
being investigated. m 

Contrary to reports of the action of fluoroaceta 
on other animals!, we have found that for sheep its 
toxieity is profoundly influenced by the route of 
&dministration and by the nature of the fodder. 

Sodium fluoroacetate (2 mgm. daily) was admin- 
istered to adult merino sheep (40-50 kgm. body- 
weight) as follows: 1 mgm./20 ml. water as a drench 
twice daily, or 1 mgm./5 ml. water as a subcutaneous 
injection twice daily; 2 mgm./litre of water/day 
dripped continuously into the abomasum through a 
fistula; or 2 mgm./litre 0-9 per cent saline/day 
dripped continuously either into the peritoneal 
cavity or into the jugular vein. Three groups ‘of 
animals that were treated in these ways were pro- 
vided respectively with rations comprised of (a) 800 
gm. wheaten chaff, (b) 800 gm. lucerne chaff, or 
(c) 800 gm. wheaten chaff plus 100 gm. gluten. The 
concentration of citrate in the blood was determined? 


: at regular intervals during treatment. 
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Fig. 1. Food intake and blood citrate-levels of four sheep receiving 

fluoroacetate. (a) Lucerne chaff diet, fluoroacetate drenched ; 

(b) wheaten chaff-gluten diet, fluoroacetate drenched ; (c) wheaten 

chaff diet, fluoroacetate drenched , (d) lucerne chaff diet, fluoro- 
acetate via abomasal fistula 


Sheep fed wheaten chaff developed symptoms when 
fluoroacetate was administered by any- of the above 
routes. Failure to eat the full ration after seven to 
ten days of treatment and an almost total loss of 
appetite after twelve to eighteen days were constant 
features. Some died after a few days of treatment, 
apparently from heart-block ; in the others, muscular 
ineo-ordination and body tremors appeared after 
fourteen to eighteen days of treatment and culminated 
in periodhe tetanic convulsions of short duration that 
continued until death ensued a few days later. During 
this latter stage, the animals that refused all but a 
small fraction of the ration wheaten chaff readily 
ate a full ration of lucerne chaff when this was 
offered, and eventually recovered despite the con- 
tinued administration of fluoroacetate. 

Those on the lucerne chaff ration continued to eat 
the whole of it and showed no symptoms for periods 
up to forty-five days, provided the fluoroacetate was 
admrnistered by, drench or by subcutaneous m- 
jection. When administered by mtravenous injection 
or via an &bomasal fistula, however, death occurred 
within ten to twenty days, and was not preceded by 
the characteristic syndrome shown by the animals 
that were maintained on the wheaten chaff ration: 
they consumed their ration until a day or so before 
death and showed no sign of tetanic convulsions. 

The group fed wheaten chaff and gluten maintained 
their appetite and evidenced no symptoms for periods 
up to forty-five days, during which fluoroacetate was 
administered either as a drench or a subcutaneous 
mjection. 

Three animals m which rumen. fistule had been 
established were fed on wheaten chaff, and a supple- 
ment of 20 gm. of acetic and 20 gm. of propionic 
acids adjusted with sodium hydroxide to pH. 5-5 was 
introduced each day into the rumen. This supple- 
ment, however, did not prevent the symptoms. The 
sequela were identical with those that appeared when 
wheaten chaff alone was fed. 
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The symptoms were not closely correlated with the 
concentration of citrate in the blood. Some animals . 


, on wheaten chaff became convulsed during periods 


when; ther blood zontained 60y of citrate/ml., 
whereas others were apparently normal when their 
blood contained up to 80 yjml. 

The animals consuming the lucerne rations did not 
become convulsed after treatment with fluoroacetate 
per os, although the citrate concentrations in their 
blood rose to 60 y/m:. 

The response of typical animals to treatment with 
fluoroacetate is indicated in Fig. 1. 

The effects of luceme or of a supplement of gluten 
suggests that protein may protect the rumunant 
against sublethal doses of fluoroacetate. Investiga- 
tions are being contmued. 

I. G. JARRETT 
ANGUS PACKHAM 
Division of Buea and General Nutrition, 

Commonwealth Scientific and 
Industrial Research Organization, s 
University of Adelaide. 

Nov. 16. 
! Chenoweth, M. B., J Pha-macol and Exp. Therap., 97, 383 (1949). 
* Ettinger, R. H., et aL, J. Biol. Chem , 199, 581 (1952) 


Length of the Muscle Fibres of the Rat 
Diaphragm 


SmncE its introduction in 1946! the phreme nerve 
diaphragm preparatian from the rat has become one 
of the most commonly used mammalian nerve — 
musele preparations in experimental research. 
Although indirect stiraulation 1s most often employed, 
direct stimulation of this preparation has been in- 
creasingly used in recent years. E 

The general opinion is that the directly evokcd 
muscle impulse arises at the cathode and runs along 
the entire length of the muscle fibre. It cannot, 
however, traverse the boundaries of the muscle fibro 
in which i$ is set up. 

When the stimulasing electrodes span the entire 
muscle, all the fibres of the muscle may respond if 
the current density is high enough to stimulate each 
fibre individually. With stimulation at one end, how- 
ever, the response depends on the proportion of tho 
length of the muscle fbres to the length of the muscle, 
and the whole musc.e.reacts only if the fibres run 
the whole length of the muscle?. When direct stimuls- 
tion is apphed, it is mmportant to know how great a 
fraction of the muscle is actually stimulated. Con- 
sequently, knowledge of the length of the muscle 
fibre is valuable. According to Brown and co- 
workers?, the length of the smgle fibres of the rat 
diaphragm does not exceed 5 mm. 

Hajdu and Knox^ have shown that end-plate 
potentials can be-most easily recorded from a narrow 
zone midway between the central tendon and the 
ribs transversely to the fibre direction. That the end 


-plates are actually localized in this zone with a rather 


small scatter 18 easily shown by means of histochemical 
technique. On stimulating fully curarized prepare- 
tions either at one end or all over, we have 
been surprised by tke often negligible difference m 
the height of contractions elicited (Barstad, unpub- 
lished work). It therefore.seems open to question 
whether the fibre-length can be limited to 5 mm. 

We have tried to elucidate the problem by means 
of histological as well as electrophysiological tech- 
nique. Rat diaphragms were cut into strips 5-10 mm. 
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broad, parallel to the fibres, from the costal insertion 
to the central tendon. The strips were placed in a 
saturated aqueous solution of sulphur dioxide? at 
room temperature for eight to fourteen days. They 
were heated m distilled water to boiling point and 
then ummediately cooled to room temperature. This 
procedure was carried out four or five times. 

After blunt dissection, entire single fibres were 


isolated with the aid of a bmocular of magnification . 


20. The fibres, both unstained and stained with 
Heidenhain’s hematoxylin, were studied under a 
microscope. The transverse striation was easily 
observed in all cases. . 

Twenty single fibres from rat diaphragms were 
successfully isolated in this way.’ In each case the 
fibre could be traced continuously from the costal 
margin to the central tendon. A greater number of 
fibres were broken up into two or three parts during 
dissection. It thus seems very probable that at least 
some of the fibres run the whole length of the muscle. 

"To supplement these findings we recorded action 
potentials from completely curarized isolated rat- 
diaphragm preparations that were stimulated by 
electrodes at the costal insertion of the muscle. 
Square wave pulses with a frequency of 10 per min. 
and a pulse width of 0-6 m.sec. were supplied by an 
electronic stumulator with an output of 75 m.amp. 

Despite a troublesome shock artefact, „it was 
possible to record potentials close to the central 
tendon. The decrease in action potential m the 
tendinous part of the muscle was roughly parallel 
to the decrease ın the proportion of muscle tissue in 
this part of the preparation as shown in cross-sections 
stamed with hematoxylin and eosin. 

This finding also indicates that at least a consider- 
able number of the muscle fibres run the whole 
length of the muscle. E 


J. A. B. BARSTAD 
E. GIONE 
A. M. Lovirm . 


Norwegian Defence Research Establishment, 
Lillestrém, 
and the 
Department of Pharmacology, 
University of Oslo. 
Oct. 12. 


3 ean E, Brit. J. Pharmacol , 1, 38 (1946) 


* Abbott, . €., and Ritchie, J M., J Physiol , 
ok M., Arch. mi. Physiol , 60, 318 (1952) 


2 Brown, G. L, 'Bulbring, E., and Burns, B. D., J. Physiol , 107, 115 


118, 336 (1951). 


(1948) 
1 Hajdu, S., and Knox, J. A C., J. Physwl, 111, 43 (1950) 
5 Romeis, B, “Mukroskopische Technik”, 389 (Lelbnltz Verlag, 


Munich, 1948). 


A Radiographic Method for the Study of 
the Function of the Cow’s Udder 


In studying the function of the milk gland, with 
the view of increasing milk production, particular 
attention has been devoted in recent years to the 
milk-ejection mechanism (the let-down reflex). Ely 
and - Petersen’ demonstrated the important part 
played by oxytocin in milk ejection: Grachev® and 
Barishnikov et al. emphasized the influence exerted 
by the central nervous system. 

In almost all the reports available, the methods 
of studying the let-down reflex have been based upon 
catheterization of the udder and the measurement 
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of changes -in pressure within the udder during 
different phases of mikmg. Contradictory findings 
obtained in this way may be attributable to variation 
m details of technique, such as the diameter of 
catheter used, depth of insertion, or possibly irritation 
of the udder by the indwelling catheter. 

We have attempted to develop a method which 
would permit objective registration of motor activity 
in the udder. This method consists of demonstration 
by X-rays of changes within the collecting ducts and 
cisterns of the udder by means of a contrast medium 
fillmg this system. 

Prehmmary experiments were carried cut using 
isolated cow's udders. The suitability of various 
contrast media, the technique of filling the milk ducts 
and cisterns, and the amounts of medium required 
were worked out. “Ultraren’ (aqueous 10dide solution) 
proved the most satisfactory contrast medium, and 
20 ml. sufficed to display the cistern of one milk 
gland of an udder of average size. 

The method was then tested im a cow (No. 80, 
red spotted breed) with low mulk production (3 litres 
daily) which had recovered from mastitis of the left 
posterior quadrant.~ Tests were preceded by a period 
of acclimatization to experimental conditions. Thus, 
the cow was accustomed to the X-ray room, gradual 
darkening of the room, the sound of the X-ray 
apparatus, etc., by bemg mulked under identical 
conditions at the same time daily. She seemed 
entirely accustomed to the experimental environment 
after ten days. Adaptation was considered complete 
when the milk yield m the X-ray room equalled that 
obtsined under normal.conditions m the cow-shed. 

Preparation for radiographic study was then 
carried out as follows. The tip of the teat was gently 
wiped, and a fine sterile rubber catheter mtroduced. 
A ‘Nelaton’ catheter No. 2 was used, dipped im 
‘Pateol’ (urological antiseptic lubricant). The pro- 
ceduré caused no defensive reaction in the cow. 
About 20 ml. of milk was allowed to drip from the 
catheter, 20 ml. of contrast medium was slowly 
mjected, and the catheter withdrawn. A 35 per cent 
solution of ‘Ultraren’, heated to 37° C., did not seem 
to cause any irritation of the udder, as evidenced by 
no change in radiographic appearance. The follówing 
1s & brief report of some of our observations made 
using this method, 

After mechanical stimulation of the teat filled with 
contrast medium, such as squeezing several times as 
in milkmg, contractions of the distal portion of the 
cistern, most marked m the central section of the 
teat, appeared within a few seconds. The shadow, 
initially af smooth cylindrical shape, developed an 
hour-glass constriction. 

If a teat on the opposite side of the udder was 
similarly stimulated, contraction occurred after a 
delay of about one minute. Contractions were 
periodic and continued for about 15 min. The dura- 


"tion of each contraction was 7-15 sèc., their fre. 


quency 1-2 contractions a minute. With contractions, 
the contrast medium “was forced to the roof of the 
cistern, and after several contractions reached the 
larger milk ducts. It was possible to demonstrate that 
this was not merely due to simple diffusion of the 
contrast medium. 

The relationship between contraction of the 
cisternal smooth muscle and mulk ejection evokedi 
by administration of oxytocin was also investigated. 
It was found that intravenous injection of oxytoeim 
in dosages sufficient to cause milk ejection was not 
associated with contractions as described above. 
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The effect of squeezing.the teat during milking 
was also noted. ` Following such squeezing of the 
base of the teat at the beginning of milking, the con- 
trast material was observed to rise in the cistern and 
spurt mto the milk ducts, as in isolated udder. 
preparations.’ f e? 

On the basis of these preliminary observations, we 
believe this method 1s a promising one for investiga- 
tion of the motor function of the, udder, and hope'in . 
future investigations to re-assess current theories as. 
to the nature of this process. 
7 J. BUEK 
Research Institute for Animal Husbandry, 

Prague. ; 
M. Jaxovskv 
Institute for the Care of Mother and Child, 
Prague. 
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3 parishnikov, I. A., Borsuk, V. N , Zax, M. G., Zotikova, I. N.» 
Pavlov, G. N., and-Tolbukhin, V. I., Zh. Obsh. Biol. (U.S.S.R.). 
14, 257 (1953), . 


Region E and the Sq Current System 


Tur equilibrium equation for the electron density N- 
in a solar-controlled ionospheric region, such as 
normal region J, is, with the usual nomenclature: 


on > 
ài (1) 
where y is the solar zenith angle, «' the. effective 
recombination coefficient and v the vector drift 
velocity ; gə 18 proportional to the intensity of the 
solar ionizing radiation. The solution of this equation 
has been discussed by Martyn! and by Appleton-and 
Lyon?*. At or near noon, ON [0f = 0, and if the move- 
ment term div(Nv) is small, the critical frequency fE 
18 related in a simple manner to x, and we can write: 


(fE) = K cos x (2) 


K is a constant, n — 2p and for an isothermal region 
has the value 4 for recombination and 2 for-attach- 
ment. In practice, it is found that the values of n 
deduced from the approximate equation (2) usually 
lie between 2 and 4, and this has been interpreted 
by most workers as evidence for a height gradient’ 
in the effective recombination coefficient or non- 
isothermal conditions in the layer. An alternative 
approach, and one which we adopt here, is to suppose 
that the apparent variations m n with time and place 
may result at least partly from neglect of the move- 
ment term div(Nv). 

It is now generally believed that the Sy magnetic 
current systems are located at or near the level of 
region EZ, and Martyn? has shown that vertical drift 
may be expected to modify the electron density 
distribution at places where the.current systems have 
east-west components. Such modifications will 
appear in fE and these in turn may influence the 
index n. Curve A in Fig. 1 shows average values of 
n deduced (by the method of least squares) from 
equation (2), using monthly mean noon values for 
the years 1952-54 for all available stations ih a 
longitude zone centred approximately on the 150? E. 
meridian. For these years of low solar activity only 
minor corrections for changing month-to-month 
activity were necessary. It will be seen that there 
is a clear variation of n with latitude, with quite 
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Fig. 1. Index x for statiors centred approximately on the 150° E. 

meridian, derived from values of fE for 1052-54. Curve 4: 

1200 hr.; curve B= 1500 hr.; curve,C : 1200 hr. reduced to 
common solar distance. 


i, Adak. 2, Wakkznai. 3, Akita. 4, Tokyo. 5, Yamagawa. 
86, Okinawa. 7, Baguio. 8, Singapore. 9, Townsville. 10, Brisbane. 
11, Watheroo. 12, Canber-a.",13, Hobart. 14, Macquarie Island 


marked singularities at or near Tokyo and Watheroo. 
These stations are situated near the mean latitudes 
of the foci of the S, current systems, and it seems 
probable that the singularities in the curve are to 
be associated with the fact that the foci are overhead 
at approximately 1109 hr. 
- The values of n ere a measure of the seasonal 
variation in ff, and depend quite markedly on any 
differential influence between seasons.’ In January 
the solar distance is scme'3 per cent less than in July, 
and when the appropriate small corrections are made 
to the monthly mean. values of fE to allow for this, 
the marked asymmetry in curve A is largely removed 
(Fig. 1, curve C). The small residual differences 
between stations in tke higher northern and southern 
latitudes may possibly be due to the magnetic. 
asymmetry of the Earth. : 
We have made a similar study for two other 
longitude zones (centred on 10? E. and 70? W.) and 
find confirmatory evidence for these singularities 
north and south of the equator. Now magnetic 
studies show that, in summer, the current systems 
are much stronger than in winter, and also that the 
foci are then some 10° nearer-the equator. At the 


“foci, no vertical drift will occur; at higher latitudes 


(current towards the west) drift will be downwards, 
and at lower latitudes (current towards the east) drift 
will be upwards. Martyn and also Appleton and 
Lyon have shown that the changes in electron 
density to be expected as-a consequence of vertical 
drift depend on both the velocity of drift: and on 
the height-gradient of this velocity. If downward 
drift is associated wich a decrease in fE, and vice 
versa, then an explanation for the marked peaks in 
^ near latitudes 35° N. and 30°S. can be formulated 
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Fig. 2. Index a for various hours at Tokyo (1952-54) 


in terms of vertical drift assuming that, with change 
of season, the foci of the current systems move north- 
south across these latitudes and the current intensity _ 
varies in the manner indicated by magnetic studies‘. 
The S, current system moves around with the Sun, 
and near 1500 hr. at all latitudes less than about 70° 
the east-west component is very small, so that 
vertical drift effects may also be expected to be much 
reduced. We have calculated the index n from the 


seasonal variation in fE st 1500 hr. at all stations. 


These values are shown in Fig. 1, curve B, and it 
wil be seen that they are generally less than at 
noon, and that at this hour no peaks appear at any 
latitude. This remarkable change between 1200 and 
1500 hr. tends to confirm that our interpretation of 
Fig. 1, curve A, is probably valid. Moreover, when 
the influence of the current systems is removed, there 
appears to be a gradual decrease in n towards the 
equator. This may be evidence for a change in H-layer 
characteristics (such as vertical temperature gradient) 
from temperate to equatorial latitudes. 

For certain stations we have also calculated the 
index n for each hour between 0900 and 1500, and 
the values found for Tokyo are plotted in Fig. 2. 
In these calculations the appropriate corrections for 
the-equation of time and varying sunspot number 
and solar distance have been made. It will be seen 
that the variation over the day is markedly asym- 
metric, forenoon values being considerably larger 
than those at corresponding afternoon times, and 
the peak value is not at noon but at about 1100 hr. 
This type of variation is just that to-be expected, 
since the east-west component of the S, current 
system, and hence vertical drift effects, are & maxi- 
mum an hour or so before noon. 

If ‘normal’ values of fE (that is, those unaffected 
by Sg effects) occur when -the focus is overhead, we 
can estimate the approximate order of magnitude of 
the change in region E ionization at various latitudes 
as a result of vertical drift. For the latitude of 
Tokyo, our results suggest that in June and December 
the peak ionization density is respectively decreased 
and increased by some 3—4 per cent, whereas at the 
equator the corresponding increase seems to be about 
10 per cent. - It is to be emphasized that the fE 
perturbations involved are very small and these 
figures are only approximate indications of the orders 
of magnitude. However, the experimental results 
certainly indicate a marked increase in vertical drift 
effects towards the equator, a conclusion which is 
in accordance with theoretical considerations. 

A more extended study shows that region H 
exhibits a number of departures from a Chapman- 
type layer, and it is now clear that these are largely, 
= not entirely, to be explained in terms of vertical 

ift. 
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We have made a similar study of n for region F 
and find that although there is some evidence fi 
anomalous values near the latitudes of the curre: 
foci, there are no sharply defined maxima of tl 
kind found for region E. A more detailed discussic 
of these and other results will be published elsewher 

The above work was carried out as part of t} 
programme of the Radio Research Board of tl 
Department of Scientific and Industrial Researe 
nd this is published by permission of the Direct 
‘of Radio Research. 

Note added in proof. Appleton et al. have recent 


published- (Nature, 176, 897; 1955) a description 
. work which provides other ionospheric evidence f 


the influence of the Sq current system in region E. 
W. J. G. Beynon 


5 ] G. M. BRowx 


Department of Physics, 
“University College of Swansea. Oct. 6. 
1 Martyn, D. F., Proc. Roy. Soc , A, 189, 241 (1947). 
* Appleton, E. V., and Lyon, A. J., Phys. Soc. Conference on “I 
Physics of the Ionosphere", 20 (1955). 
P Martyn, D. F., Phil. Trans., A, 248, 281 (1953). 
* Chapman, S., and Bartels, J., ''Geomagnetism", 229 (1940). 


Determination of the Thickness of Ice 
Shelves by Seismic Shooting Methods 


Sxiswrc soundings of the thickness of the floatu 
ice shelves of Antarctica have so far been attempte 
by two expeditions, the Second Byrd Antarct 
Expedition of 1933-35 4, and the Norwegian-Britisl 
Swedish Antarctic Expedition 1949-52 2,2. Furth 
measurements are likely to be made by sever 
expeditions during the International Geophysic 
Year 1957-58. 
^ Reports which have appeared to date do not gr 
a satisfactory interpretation of the detailed recording 
The reasons for rejecting Poulter’s earlier interpret; 
tion!, which assumed that sea water percolati 
through ice shelves to sea-level, have already bee 
outlined?. My preliminary report? used an empiric 
method, based on the known thickness of ice at o1 
station, to interpret the travel times of echoes : 
-other stations in terms of thickness, as the detaile 
interpretation of the echoes was not clear. Th 
method indicated that the ice shelves were of almo 
uniform thickness, a result which appeared to 1 
one’s experience of these features. 

Now that & detailed study of the results has bec 
made, this picture has proved to be inconsistent wii 
various related observations. A new and consistei 
interpretation of the results is therefore proposed. 

The major inconsistency found was the lack | 
‘agreement of ice thickness with the surface heig) 
of the ice shelves. These heights proved to be mo 
accurate than originally anticipated, the standa 
deviation for ten measurements at different times f 
a station at 115 km. from-Maudheim being 3-3 r 
The variation of surface height with the prelimine: 
estimates of ice thickness shown in Table 1 cou 
only be explained by large variations in the mez 
density of the ice shelf with location. Poulter h 
actually used his results to make such deductior 
However, detailed interpretation of the seism 
velocity-depth curves shows that depth-densi 
profiles in Queen Maud Land do not vary rapid 
with location. Assumptions such as varying rot 
loads carried at the bottom of the ice fail to satis: 
the density variation which would be needed 1 
correlate surface heights with the preliminary estir 
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Station No, Surface height 


(a) Prelim. estimate w 
(m. above sea-level) (m.) à 





185° 
(169) 
(192) 
(199) 
(194) 





* Based on lee and firn density measurements on core samples at Mau: 


Table 2, ARRIVAL TIMES OF 





Thickness of ice shelf 
(b) rs tetina 
* (m. 
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Thickness of 
water layer 
(m) 



















Mean density 
(new estimate: 


Depth of sea-bed 
(m. below sea-level) 





eim, which give mean density 0-82. 
492 m. is the depth to the first reflecting surface in the ice, probably due to morainic material, and 544 m. is the approximate depth to water. 


Ice-water interface 


Station No. 


P 
Seismometer* 
No.1 No. 6 


Double P 


No.1 





* Beismometers 100-150 m. from shot point. 


ates of thickness. In addition, mean densities necess- 
ary for such correlation would not fit the values 
obtained by Schytt* at Maudheim to a depth of 
100 m., as do the new mean densities shown in Table 1. 
In order to interpret the results in a way consistent 
with the surface height observations, it is necessary 
io assume that we have been dealing with the second 
reflexion of a P wave at station 178, but with the 
first reflexion of the P wave at the other four stations. 
The arrival times of the main reflected pulses are 
Shown in Table 2, tabulated according to the new 
interpretation. The pulse now interpreted as being 
the PS phase at station 170 was originally assumed 
to be the same as the triple reflexion of the P wave 
at 178, and was considered to favour the preliminary 
method of interpretation. Confirmation as to whether 
or not this is the PS phase could be obtained by 
future workers measuring the horizontal component 
of motion, which should be much larger than the 
vertieal component for short spreads such as we 
used. Both the vertical component of amplitude 
in relation to that of the P wave róflexion and the 
mean arrival time of this pulse are of the correct 
order for the PS phase, but, as the spread of arrival 
times over the six seismometers appears to be about 
double that caleulated, some doubt remains. 
Another check on the new interpretation is pro- 
vided by working out the reflexion coefficient for the 
energy reflected by the ice-water interface after 
making allowance for attenuation of the P waves. 
This has been done by measuring the amplitude of 


Mawes 
E VERTICAL SCALE EXAGGERATED 20 TIMES 


Za Ga Meter wm Foch 


a, QOL LET 





° 
se. l. Main seismic profile. The long vertical lines above the distance scale show peints at which echoes were 
ob m of the ice, while the short lines ind 


ined from the boti 


successive multiple reflexions, and agreement with. 
the theoretical value is much closer than that pro- 
vided by the prelimmary figures. Finally; a pulse 
on the records at 178 has been recorded which arrivés 
in the middle of the Rayleigh waves and is apparently 
the first P reflexion at this station. The clarity of 
the pulse was not sufficient to be taken as an echo 
on its own merits, but in view of the foregoing it is 
now assumed to be the first reflexion. 

The revised interpretation of the results is shown 
in Fig. 1. Full use hes been made here of the surface 


heights of the ice shelves in order to estimate changes 


in ice thickness. 

The idea of an approximately constant equilibrium 
thickness of ice shelves of about 200 m., which was 
expressed in the preliminary publications, is not 
correct. It still appears likely that an approximate 
equilibrium thickness is maintained at a given 
locality, as indicated by surface levelling at different 
times at Maudhe:m, but this ‘equilibrium thickness’ 
obviously varies wita position. Consequently any 
equation relating accumulation and spreading of ice 
sheets must also take into account variations of thick- 
ness as the ice shelf moves forward. 

The proposal that ‘ice hills’ form where there is 
insufficient depth of water to float an ice shelf, which 
would otherwise be | ed to be present, fits the 
new interpretation of observations still more closely 
than the earlier interpretation. 

As regards the section of the profile over which the . 
ice was resting en rock, no significant changes in 


icate points at which echoes were recorded from 


the sea bottom only 


interpretation from the preliminary publications have 


resulted from the more detailed study. 
G. pg Q. ROBIN 
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Physics Department, - 
Univeslity of Birmingham, 
E t = 
i Birmingham 15. 


Dec. 23. ` 
~% Poulter, T. C., “Geophysical Studies in-the Antarctic" (Stanford 

Research Institute, California, i Trans. Amer. Geophys. 
Union, 98, No. 2, 162 (1947) ; 28, No. 3, 367 (1947). 

* Robin, G. de Q., Natufe, 171, 55 (1953). 

? Robin G. de Q.. J. Glaciol., 2, 205 (1953). Holtzscherer, J. J., and 
Robin, G. de Q., Geog. J., 190, 197 (1954). 

*Schytt, V., Geog. Rer., 44, 70 (1954). F 


. * Control of the Staining Erogutere after 
Paper Electrophoresis 


WHEN quantitative techniques are attempted for 
the analysis of serum proteins separated by electro- 
phoresis on filter paper, it is recognized that the 
staining procedure, followed by removing the surplus 
stain, constitutes sources of error. In order to get 
more satisfactory reproducibility we apply on each 
paper strip (after electrophoresis but before staining) 
0-02 ml. of a 0-05 per cent solution of polyethyl- 
‘imine (Badische Anilin und Sodafabrik, Ludwigs- 
hafen (Germany) ) in water. This polybase, —[—CH, 

»—NH,—)],—., has the advantage of being stained 
by naphthalene black 12 B as well as by sudan black ; 
therefore it can be used equally well as à reference 
substance for protein staining and lipoprotein staining. 
The molecule (mol. be ond approx. 30,000—40,000) of 
the polybase (called ‘Polymine’) is of linear build and 

possesses such an affinity for cellulose that the stained 

—* spots cannot easily be eluted but must be estimated 
by direct-reading colorimetry. The paper strip a 
(see Fig. 1) shows the separation of normal serum 
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proteins (Whatman paper No. 1, pH 8-6, 10 V./em.) 
and a spot of 0-02 ml. ‘Polymine’ standard on each 
side. Strip a has been stained with naphthalene black 
and strip b with sudan black. It is well known that 
in pathological sera the uptake of dyes is variable ; 
in such cases the ‘Polymine’ standard can serve as a 
reference because the solubility interrelationships 
between dye, solvent and polybase are constant. 

On paper strip c the staining of some proteins with 
nap ene black is compared with the staining of 
the *Polymine' standard on the right. Paper strip d 
is stained with sudan black; in the middle section 
there is à drop of 0-02 ml. of triglyceride standard, 
containing 60 y of triolein and 20 of tristearate, 
which we have used' as reference for lipoprotein 
staining. The spot on the left of it is a drop of 0-02 ml. 
of normal serum diluted 1:1 with sodium chloride 
(physiol.). The dye uptake of such a drop gives a fair 
measure of the total lipids of the serum. Table 1 
shows the mean results of twenty-five spots of each 
substance, as read in the electronic densitometer 
Model 525 of the Photovolt Corp. a 
- The different diffusion (spread) of the spherical 
colloids (proteins) and the linear colloid (‘Pelymine’) 
is noticeable. 


B 


Cu. WUNDERLY 
Medical University Clinie, 


Zurich. : 
Nov. 38. 
! Wunderly, Ch., and Wieme, R. J., Arch: Int. Physiol. Biochem., 63 
318 (1955). 





A New Solvent for Quantitative Paper 
" Chromatography of Sugars j 


Many mobile phases are found in the paper 
chromatography of sugars; but the separation of 
‘sucrose, fructose and glucose is somewhat difficult, 
because their Rp values are very near each other!, 
'The separation is enough for identification purposes, 
but it is ned enough for elution or photometric 

i use the sugars are still partly mixed. 
The solvent suggested below divides the sugars quite 
well with the following Ap values (at 20°C.): 


sucrose, 0-17; glucose, 0-26; mannose, 0-30; 
arabinose, 0-32; fructose, 0-32; xylose, 0-33; 
ribose, 0-41. ; 


The solvent, which was studied for non-volatile 
organic acids*, is: normal propyl alcohol, 50 c.e .; 
benzyl alcohol, 72 c.c. ; water, 20 c.c. ; 85 per cent 
formic acid, 20 c.e. It must be freshly prepared. 
The photometric readings give with this solvent a 
graph of well-separated curves, so that errors due 
to the computation of common areas are eliminated.. 


s = 
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It is preferable to evaporate the solvent with warm 
air before spraying with the reagent, 
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* Glovannozzi- Sermanni, G , I° Congrès International Scientifique du 
Tabac., Patis, 7-14 Septembre, 1965: 


Ultra-Violet Absorption of Oxygen in 
7 Organic Solvents ` 


Ir has been found that, in a number of organic 
solvents, dissolved oxygen gives rise to absorption 
in the far ultra-violet. This absorption is completely 
eliminated when oxygen is removed by boiling, 
or by bubbling nitrogen or other gases through the 
solvent. 

In Fig. l are shown spectra of cyclohexane at 
30° C. in equilibrium with oxygen at several partial 
pressures. In the wave-length Tange studied, the 
absorbance due to oxygen is found to be directly 


proportional to the partial pressure of oxygen above ' 


the solution. Similar spectra have been obtained 
with n-hexane, n-heptane, methanol, ethanol and 
diethyl ether. 

.To determine whether the absorption might be 
due to free oxygen, the solubility of oxygen in cyclo- 
hexane was measured. At a partial pressure of one 
atmosphere, approximately 0-27 vol. of oxygen (re- 
duced to standard temperature and pressure) dissolves 
in one volume of cyclohexane. The absorbance of an 
equivalent concentration of gaseous oxygen is neghg- 


ible in the spectral range considered, so the absorption - 


of the solution must be due to interaction between 
oxygen and thé solvent. 

Assuming that this interaction results in the 
formation of a molecular complex which is in turn 
responsible for the absorption, a reaction of the form 
MO, + nS = (O.)m'S_ with equilibrium constant 
k = acjasta;^ may be supposed to apply, where O, is 


1:0 


0:5 


Absorbance (1:0 cm. path-length) 





0 
210 


220 


280 
Wave-length (mp) 
“Fig. 1. [Spectra of cyclohexane in ee with partial pressare, 
‘P, of oxygen:, 2, p — 0; b, p — 0-18 atm.; c, p = 0-84 
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oxygen, S is ‘solvent, m and n integers, and ay, dy 
and as are the activities of the complex, oxygen and 
solvent respectively. ` For the activity of oxygen the 
partial pressure. p mey be substituted. - _Assuming, 
furthermore, that the solution is ideal and that Beer's 
law holds for the coraplex, & new equilibrium con- 
stant is found: 5’ = Djp (D is’ the absorbance 
at & given jraivedoogah due to the complex, and v 
is the mole fraction of solvent). 
- As the solvent is present in large excess, x is 
essentially independent of p. Consequently, from the 
proportionality of D to p, one must conclude that. 
m=, 

The value of n was found by determining the 
dependence of absorbance on solvent composition, 


for a series of mixtures of cyclohexane and n-heptane : 


at 8 given partial pressure of oxygen. The absorbance 
was considered to be the sum of the absorbances of 
the cyclohexane and cf the n-heptane complexes, the 
contributions of each being governed by the separate 
equilibrium constants k’. 

As oxygen absarbs considerably less in n-heptane 
than in cyclohexane, although equally soluble in the 
two solvents, definite conclusions could be drawn 
only with regard to the latter. The results indicate 
that, for cyclohexane, n = 1; or, in other words, 
cyclohexane and oxygen^form a 1:1 molecular 
complex. 

This investigation was supported by a grant-in- aid 
from the American Caacer Society upon recommenda- 
tion of the Commrttee on Growth, National Research 
Council. One of us (J. F. S.). was a Scholar in Cancer 
Research of the American Cancer Society. : 


ALLAN U. Munck 
Jessy F. Scorr 


Medical Laboratories, 
Collis P. Huntington Memorial Hospital 
k of Harvard University, 
at the Massachusetts General Hospital, 
Boston. Mass., 
and Massachusetts Institute of Technology, 
Cambridge, Mass, 
Oct. 13. 


Ectotrophic, Mycorrhiza in Renantherous 
Species of Eucalyptus 


THERE appear to ke in the literature no detailed 
Studies of mycorrhiza in Eucalyptus. Brief references 


are made by Samnel!, in South Australia, and Smith . 


and Pope?, in South Africa. 

It might be thought mycorrhiza plays no significant 
part in success or failure of Eucalyptus introductions 
since so many species Eave been successfully cultivated 
as exotics in numrovs countries. While this is true 
of Eucalyptus as a whole, introduction records show 
that species of the zroup Renantherae are largely 


exceptional to ths. 


The failure of the Renantherae is striking when it 


is realized that they have been introduced on many - 


occasions because they contain a larger percentage 
of good timber species than any other group of the 
genus. The situstior is well illustrated by records 
from Cyprus. Chapman? lists twenty-one renanther- 
ous species in a total of about seventy mtroductions 
since 1878; but not one of them could be found 
growing on tho island in 1953, although representa- 
tives from all other groups were found. 


My 
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ee abet ©, " e 
font shed soll.+ Scleroderma spores UN Heat-stertlized soil 
odd ni hs.) Colour Mycorrhiza gosue ( inths.) Colour Mycorrhiza 
$ e n E ? : 
Renantherae kn : - y 
‘E. dives 5-8 ~ Normal green Abundant |. 3-2 Yellowish ' Nil 
E. pauciflora’ ~ 6:2 Normal green Common 23:8 Yellowish Nil 
E maerorrhyncha , 113 , Normal green Abundant 78 C *Yellowish Ni 
‘| Macrantherae en Ly ` 

E. bicostata 95-., Normal green Nil ok 843, '| Normal green Ni 

S ` * Average maximum growth in height. There were many seedlings per pot - 


The Renantherae have been found on genetic grounds months there were distinct differences, as shown m 
to be a very distinct natural unit within the genus Table 1. 
Eucalyptus*. They differ from the rest of the genus Good growth and good colour in the Renantherae 
. m many respects, and this led to the idea that their ` were "accompanied by the development of mycorrhiza 
mycorrhizal requirements may also differ. Experience following the application of Scleroderma spores, 
in Iraq in 1953 at the forest nursery at Eski Kelek ^ whereas, E. bicostata grew equally well with or without 
supported this view. Here some eucalypts grew the spores and did not produce mycorrhizas. The 
easily, and the plants were, as healthy and vigorous ‘mycorrhizas in the three renantherous species were 
-as stock of a similar age grown.under comparable clearly visible on the outside of the ball in the pot and 
conditions in Australia.. Species of the Renantherae, consisted of a thick hyphal mantle and a coralloid 
however, raised there at the same time, were weak branching habit characteristic of the ectotrophic 
and chlorotic and mostly died. The particular mycorrhiza of some hardwoods. Microscopic exam- 
species were I. dives, E. pauciflora, E. robertsonit ination of that on E. macrorrhyncha showed a dense, 
and E. fastigata. Afterwards, in Australia, at Can- thick hyphal mantle outside the root epidermis with 
' þerra, similar symptoms were induced in the same a distinct Hartig net penetrating to a depth of two 
species by growing them in soil sterilized by heating. _ or three cortical cells, and exhibiting & structure 
This effect is contrary to that commonly obtained  (Fig.-1) closely comparable with that of ectotrophic 
usmg sterilized soil, as Stahl’ demonstrated by his mycorrhiza figured by Bjérkman*. The experiment 
well-known experiments, and indeed his results apply shows, therefore, that Scleroderma flavidum is able to 
to most Ewcalyptus species other than the Renantherae. form an ectotrophic mycorrhiza with three renan- 
Trials were continued to test the idea that lack of  therous species and that these grow healthily in 
mycorrhiza was responsible for failure. Three species heat-sterilized soil if Scleroderma spores are added; 
of the Renantherae, E. dives, E. pauciflora and E. but they do not form mycorrhizas and grow poorly, 
macrorrhyncha, were used and compared at the same in soil sterilized by heating if no fungus is added. 
time with W. bicostata, belonging to the group While it is probable that ectotrophie mycorrhiza 
Macrantherae-Normales. Pot cultures using spores occurs in species in other groups of the genus, it seems 
from fruiting bodies of the gasteromycete, Scleroderma clear that it is not essential for thrifty growth in 
Jiavidum, were made for comparison with plants in these. The experiment and observations suggest that 
sterilized soil to which spores; were not added. the failure or indifferent growth of many species of 
Scleroderma flavidum was chosen because its fruiting the Renantherae in the northern hemisphere may 
` bodies are found closely associated with E. pauciflora be corrected by inoculation with the appropriate 
and E. robertsonii in experimental plantations near fungus. Some of the best timber-producing species 
Canberra. Spores were applied hberally 4 in. below are renantherous, such as E. regnans, E. fastigata, 
the final surface and the pot was then filled up with E. gigantea, El. pilularis, E. marginata and E. obliqua. 
more heat-sterilized soil so that the growing roots There are reasons for thinking that the situation 
had to pass through the spore layer. After four may differ in the southern hemisphere, and there are 
$i - records of satisfactory growth of renantherous species 
in-both New Zealand and South Africa. It may well 
be that there is a degree of affinity in the fungal 
flora, of these three countries, as is the case with the 
higher plants, which leads to the presence of adequate 
mycorrhiza-forming fungi. 

A more detailed account will be published else- 
where. I am indebted to Dr. Erwin Gauba for the 
microscopic preparation and to .Mr. O. Ruzicka for 
the drawing. i i 


ES . L. D. Pryor 


à Parks and Gardens Section, 
Department of the Interior, 
Canberra. 
EN Nov. 22. 


* Samuel, a” Trans. and Proc. Roy. Soc. South Australia, 50, 246 





> - Smith, P J. G., and Pope, F B., Trans, Bru. Mycol. Soc., 19, 95 


50 M (1934 
3 Chapman, E. F., “The Cyprus Eucalypts" (1953). £ f 
Fig. 1. Cross-section of a mycorrhiza of E. macrorhyncha and * Pryor, L. D., Proc. Linn. Soc. N.S.W., 78, 140 (1951). i es 
Seleroderma flavidum, showing (a hyphal mantle, (6) cortex, 5 Stahl, E., Jahrb. f. wiss. Bot., 84, 539 (1900). yis 
P (c) endodermis, (2) Hartig net * Bjórkman, E., Svensk Bot. Tijdskrift., 48, 223 (1949). 
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. FORTHCOMING EVENTS. ` 


(Meeting marked with an asterisk * ig open to the public) -7 


Monday, March 26 


‘CHEMICAL SOCIETY (in the Great Hall, The University, Nottingham), 
at 9,30 a.m.—Symposium on ''Antibiotics and Mould Metabolites”. 


PHARMACEUTICAL SOOIETY OY GREAT BRITAIN (at 17 Bloomsbury 
Square, London, W.C.1), at 7 30 p m —Dr. E. F. Hersant: “Analysis 
and the Pharmacist”, a 


Tuesday, March 27 


CHEMIOAL SocrETY (in the Great Hall, The University, Nottingham), 
at 10.45 a.m.—Prof. W: Wardlaw: ‘‘Alkoxides, Old and New” 
=x Presidential Address). : 


BONE AND Tooru SocrETY (at the Institute of Orthopaedics, 234 
‘Great Portland Street, London, W 1), at 5 pm SYIBDOSHIM, on 
“Bone Tumours”. Dr. A: D. Thomson. “The Classification of Bone 
Tumours”; Dr. C. E G. Price: "Primary Osteogenic Tumours of 

pus Skeleton and Their Relationship to Bone Growth and, Meta- 
olism”; Dr. H. A. Sissons: ‘Experimental Bone Tumours”. 

CHADWICK Trust (at the Royal Society of Health, 00 Buckingham 
Palace Road, London, S.W.1), at 5 30 p.m.—Dr. B. A. Southgate: 

™<A Survey of Progress in the Control of Stream Pollution’’* (Chadwick 
Public Lecture). 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENT and RADIO 
SECTIONS (at Savoy Place, London, W.C.2), at 6.80 p.m.—Dr. E. 
Franklin and Mr. J B James: “The Applications of Transistors to 
mis ineger, Ratemeter, and Power Supply Circuits of Radiation 
Monitors". 2 


ROYAL AERONAUTICAL Society (at 4 Hamilton Place, London, 
W1), at 7 pm.—Mr. J Y. Haiper’ “The Rise of the Aircraft in 
Pest Control Agriculture". 


SOCIETY or IE TECHNOLOGY (at Manson House, 20 Port- 
Wand Place, London, W.1), at 7 p.m.—Mr. R. K. Sandiford: "Atomic 
Energy Plant Instrumentation”. 


B 


Wednesday, March 28 


*Gaewicat Socrety (in the Great Hall, The University, Nottingham), 
«at 11 a.m.—Prof Dr. Otto Hahn’ “Personal Reminiscences of a 
Radiochemist" (Faraday Lecture). 


BRITISH NUCLEAR ENERGY CONFERENCE (in the Lecture Hall, The 
«institution of Mechanical Engineers, 1 Birdcage Walk, London, S W.1), 
at 3 p.m.—Symposium on “‘Nuclear Energy". 


PnuvsicAL SOOIETY, COLOUR GROUP (at the Victoria and Albeit 
Museum, South Kensington, London, S.W.7), at 3.15 qu Annon 
General Meeting. 3 30 p.m.—Mr H. L. Gloag and Dr. È. G. Hopkin- 
son: ''Colour and Lighting in Buildings". 


BRITISH INSTITUTION OF RADIO ENGINEERS, LONDON SECTION 
at the London School of Hygtene and Tropical Medicine, Keppel 
treet, Gower Street, London, W.C.1), at 6.30 p m.—Mr. K. E. Harris : 

“Some Problems of Secondary Surveillance Radar". ^ 


Society or CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
{at the Geological Soctety, Burlington House, Piccadilly, London, 
W.1), at 6.30 p.m.—Mr. F Seligman: “Some Aspects of the Use of 
Radio-Isotopes". 


. SOCIETY OF CHBNIOAL INDUSTRY, FooD Group (at the Chemical 

Society, Burlington House, Piccadilly, London, W.1), at 6 30 p.m.— 
r. Frank Wokes and Mr. John J. Doherty. “The Use of Recovery ° 
xpariments in Fluorımetric Assays of B Vitamins in Food"; Dr. 

J. M. Shewan and Dr N. R. Jones: “Chemical Changes Occurring 

tunog the Spoilage of Chilled Fish and their Relation to Freshness 
ests”. 


OIL AND COLOUR CHEMISTS' ASSOCLATION (at the Royal Society of 
Tropical Medicine and Hygiene, Manson House, 26 Portland Place, 
Eonson. W.1), at 7 p.m —Dr $. E. O. Mayne: “Current Views on 
ow Paint Films Prevent Corrosion”. 


ROYAL AERONAUTICAL Soomry (at 4 Hamilton Place, London, 
9V.1), at 7.80 p.m.—Mr A. V. Cleaver: ‘Artificial Space Satellites”, 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
3efore the dates mentioned : 1 

Sorentirio OFFICER, Grade 1 (with a university degree of high 
standard with chemistry as a major subject, or equivalent qualifica- 
dons, and preferably some research experience) IN THE DEFENCE 
3TANDARDS LABORATORY, Department of Supply, Maribyrnong, 
Wictoria, Australia, to carry out research on explosives, particularly 
wo the fields of initiation and detonation—The Senior Representative 
AP.48), Department of Supply, Australia House, Strand, London, 
wV.O.2 (March 29). . " 

SENIOR LEOTURER (with & university degree and good industrial 
sndjor teaching experience) IN ELECTRIOAL ENGINEERING, to teach 
lectrieal engineering measurements and servo-mechanisms to post- 
ligher National Certificate standard, and to be responsible for 
rganizing laboratories—The Princ:pal, School of Electronics (Ministry 
nie SPRY): Radar Research Establishment, Malvern, Worcs 
March 29). * = 
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PuyYSICIST (preferably-with-an honours degree tn physics or mathe- 
matics) IN THE NUCLEAR POWER BRANCH at Headquarters in London, 
to take charge of & small section responsible for the theoretical and 
economic aspects, and longer-term applications of nuclear power, and 
the physics problems arising therefrom—The Director of Establish- 
ments, Central Electricity Authority, Winsley Street, London, W.1, 
quoting Ref. ND/6 (March 33) 

LECTURER IN MATHEMATICS—The Principal, Borough Road College, 
Isleworth (April 2). 

LECTURER (with special qualifications in physical chemistry or 
in inorganic chemistry) IN THE DEPARTMENT OF CHEMISTRY-— 
The Registrar, University College, Singleton Park, Swansea 
(April 4). 

Pl ok (with a gmd umiversity degree, preferably in electrical 
engineering, and a special interest in, and experience of, electrical 
engineering matertals, far example. solid and liquid dielectrics, insula- 
tion, and magnetic materials) IN ELECTRICAL ENGINEERING—The 
Registrar, The University, Bzrmingham 15 (April 6) 

DEMONSTRATOR or ASSISTANT LEOTURER (with a good honours 
degree in physiology, biochemistry or chemistry with subsidiary 
physiology) IN THE DUPARTMENT OF PHystoLoay—The Registrar, 
The University, Manchester 13 (April 9) 

HEAD (with high academie qualifications, preferably an honours 
degree in mining, practical mining experience, and teaching ex- 
perience) OF THE MINING AND GEOLOGY DEPARTMENT—The Principal, 
Wigan and District Mimng and Technical College, Wigan (April 9). 

LEOTURER IN CHEMICAL ENGINEERING—The Principal, College of 
Technology, Manchester (April 9). 

READER or SENIOR LECTURIE IN VETERINARY ANATOMY at Makerere 
College (University College of East Africa)—The Secretary, Inter- 
University Council for Higher Education Overseas, 29 Woburn Square, 
London, ‘W.C.1 (April 12). i 

ENTOMOLOGIST (with an honours degree in zoology or other suitable 
qualification) for fundamentcl and applied research on insect nets 
of sugar beet—The Secretary, School of Agriculture, Cambridge 


(April 14). 

LECTURER IN BIOCHEXISCRY— The -Secretary, The University, 
Exeter (April 14). 

LECTURERS (2) IN THE DEEARTMENT OF MECHANICAL ENGINEERING 
—The Registrar, The University, Liverpool (April 14). 

POPULATION Eoconoaisr (with an honours degree in sclence, prefer- 
ably with research experience in the problems of insect population 
ecology) IN THE DIVISION OF ENTOMOLOGY, Commonwealth Scientific 
and Industrial Research Organization, Canberra, A.C.T , Australia 
to be one of a group of ecolcgists working on fundamental field an 
laboratory studies, under the leadership of Dr. A. J. Nicholson, in 
particular studying the factors which regulate the abundance of certain 
forest and orchard pests—Chief Scientific Liaison Officer, Australian 
Scientific Liaison Office, Africa House, Kingsway, London, W.C 2, 
quoting Appointment No. 180/105 (April 14). 

RESEARCH METEOROLOGIST (with a university honours degree in 
meteorology, physics or mathematies, and postgraduate experience of 
research ın synoptic and dynamic meteorology) IN THE DIVISION OF 
METEOROLOGIOAL PHYSICS, Commonwealth Scientific and Industria! 
Research Organization, Australia, to join a small group working on 
certain fundamental aspects cf dynamic meteorology and the general 
circulation, and on intensifled studies of some local synoptic problems, 
for example, the cold front of S E Australia—Chief Scientific Liaison 
Officer, Australian Scientific Liaison Office, Africa House, Kingsway, 
London, W.C.2, quoting Appointment No. 420/94 (April 14). 

LECTURER (with special qualifications In physical and/or inorganic 
chemistry) IN CHEMISTRY, in St. Salvator's College—Joint Clerk to 
He University Court, The Jniversity, College Gate, 8t. Andrews 

Til 15). 

nies LECTURER IN ZCOLOGY—The Registrar, The University, 
Manchester (April 16) 

UNIVERSITY DEMONSTRATOR (with a broad scientific education, and 
experience in some branch of shemical] engineering, mechanical engin- 
eering or physics) IN CHEMICAL ENGINEERING—The Secretary of the 
Appointments Committes, Department of Chemical Engineering, The 
University, Tennis Court Road, Cambridge (April 17). 

LECTURER IN MATHEMATICS in St Salvator's College—Joint Clerk 
to the University Court, The University, College Gate, St. Andrews 
(April 21), 

ASSISTANT IN PHysiacnoagy-—The Secretary of University Court, 
The University, Glasgow (April 30) 

LECTURER IN PuysiqLogy—The 
The University, Glasgow (ci 30) 

LECTURER or ASSISTANT LiOTURER IN CLINICAL PARASITOLOGY in 
the Veterinary School—The Eegistrar and Secretary, The University, 
Bristol (April 30). . ; 

LECTURER (preferably with a medical qualification, and some 
experience in teaching and research) IN PHARMACOLOGY, at the Univer- 
sity of Hong Kong—The Secratary, Association of Universities of the 
Bn bish Co - MN 36 Gordon Square, London, W.C.1 (Hong 

ong, Apr A 

LECTURERS (2) (with -good. academio qualifications and practical 
seen) IN THE DEPARTMENT OF MECHANICAL ENGINEERING- 
The Registrar, Tle University, Bristol 8 (April 30). 

PROFESSOR OF NUOLEAR PEYSICS and DIREOTOR OF THE NUCLEAR 
PHYsI08 RESEARCH UNIT, at the University of the Witwatersrand, 
Johannesburg, South Africa—The Secretary, Association of Universities 
of the British Commonwealth, 36 Gordon Square, London, W.O.1 
(South Africa, April 80). . 2 

UNIVERSITY STUDENTS AND FELLOWS for research in experimental 
ar theoretical nuclear plrysics—The Professor of Natural Philosophy, 
The University, Glasgow (Ap-H 30). 

GEOLOGIST (with a dezree or equivalent in geology, and a satis- 
factory knowledge of (2) petrclogy and mineralogy or (6) the geology 
and mapping of glacial and other unconsolidated deposits, or (c) strati- 
) IN THE IRISH GEOLOGICAL SuRVEY—The 
minission, 45 Upper O'Connell Street, Dublin 


Seeretary of University Court, 


phy and paleontolo 
, Secretary, Civil Service 
(May 17). 
ASSISTANT LEOTURER and a LECTURER IN THE DEPARTMENT OF 
(ey 53) MATHEMATICS—The Registrar, The University, Liverpool 
ay 23). . 


4 


- 
vw 


590 - 


\ 


ASSOOIATED ELEOTPRIOAL INDUSTRIES FELLOWS (2),. ONE IN THE 
DEPARTMENT OF PHYSIOS AND ONE IN THE DEPARTMENT OF ENGINBER- 


NATURE. 


ING—The Seoretary-General of the Faculties, University of Cambridge, $ 


The Old Schools, Bg yn (May y St). 

ASSISTANT, Grade B ‘preferably with an honours degree, and "with 
either teaching, research or industrial experience) IN Paysics—The 
res to the jovernors, Mid-Essex Technical College and School-of 

Market Road, Chelmsford. 

dom (with a “rate. or second-class honours degree in chemistry 
and at least two years-résearch experience, either postgraduate or in 
industry), to undertake original research on the chemical constitution 
of coal and the basio chemistry of its use, in co-operation with a team 
of workers at present engaged in study! ng these problems—The Assist- 
ant Secretary, Ref. 0.16, British Coal Utilization Research Organiza- 
tion, Bandalis poed. Leatherhead, Surrey. 

DEPARTMENTAL DEMONSTRATOR IN ENGINEERING SOIENOE for 
‘duties which willinclude both i lecturing and undergraduate instruction 
in the laboratories-—Prof. A. Thom, Department of Engineering 
Selence, 19 Parks Road, Oxford. 

LABORATORY TEOHNIOIAN (with bacteriological or virological ex- 

apa, FOR VIRUS RESEARCH ~The Medical Superintendent, Harvard 
Salisbury, Wilts. 
MASTER TO TEAOH MATHEMATICS —The Head Master, Cheltenham 
Grammar School, Cheltenham. 

PHYSICAL CHEMIST- (with at least a first- or second-class honours 
degree in chemistry or chemical engineering, and many years ex- 
perience), to lead a team consisting of chemists, chemical engineers 
and engineers carrying out development in a new field of inorganic 
materials technology—The Senior Recruitment Officer, Atomic 
Woa TW Research Establishment, Aldermaston, Berks, quoting Ref. 

Puystoists (Scientific Officer, Experimental Officer or Assistant 
Experimental Officer grade), at Ministry of Supply Research and 
Development Establishments, near Farnborough, Hants; Malvern, 
Worcs; Salisbury, Wilts; and Sevenoaks, Kent, for work on guided 
missiles, aircraft and aircraft-equipment, gas turbines, instrumentation 
or electronic devices—TIhe Ministry of Labour and ‘National Service, 

Technical and Scientific Register (D. 26 King Street, London, S.W.1, 
quoting A.77/6A/BN 

PRINCIPAL SOIENTIPIO OFFICER (Fuel Technology and Chemical 
Engineering) (with at least a second-class honours university degree 
or equivalent professional qualifications, and_experience in chemical 
engineering and fuel technology), with the East African Industrial 
Research Organization, Nairobi, ‘Kenya, to undertake research and 
development in industrial technology, including processing of crop 
products, and to study fuel economy in various industries, and gener- 
ally provide technical assistance to these—The Director ‘of Recruit- 
ment, Colonial Office, London, S.W.1, quoting BCD.195/463/02. 

RESKAROH FELLOW (with a good honours degree or equivalent 
and some specialized experience of paint and/or building materials, 
&nd preferably some xesearch experience) to investigate problems of 
use and behaviour of paint on buildings in tropical climates—Colonial 
Office, Research Department (8.608), Sanctuary Buildings, Great 
Smith Street, London, S.W.1 Z 

SOIENTIFIO OFPIOERS aii a first- or second-class honours degree 
or equivalent in electrical engineering, physics or mathematics) AT 
THE NATIONAL PHYSIOAL LABORATORY, Teddington, Middlesex, for 
work on control mechanisms and electronics, principally the develop- 
ment of aig ital [nd Soientife i Ministry of Labour and National 
Service, Tec! nical and Scientific Register (K), 26 King Street, London, 
'S.W.1, * quoting D.90/6. 

SCIENTIFIO/SENIOR SS OFFICER (with an honours degree 
* in engineering or physics, and preferably with experience of research 
"^ and experimental work), at a Ministry of Fuel and Power peat experi- 
mental station near Falkirk, Stirlingshire, for work on mechanical 
- winning, pressure dewatering and drying of peat for use in power 
Z stations-—The Ministry of Labour and National Service, Technical 


v- and Scientific Register (K), 26 King Street, London, S. Ww 1, quoting + 
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C.950/5A. 
SENIOR ASSISTANT (Scientific) (with a knowledge of pulse tech- 
niques, high speed.oscillography and methods of measuring small 
-"time intervals) AT THE ATOMIC WHAPONS RESEARCH ESTABLISHMENT, 
rA ‘Aldermaston, for development of electronic timing and control equip- 


"x ment for routine testing of explosive Items—The Senior Recruitment 
a Officer, Atomic Weapons peteamh Establishment, Aldermaston, 


-" Berks, quoting Ref. A 551/34 
2 SENIOR SCIENTIFIC Or SCIENTIFIO OFFIOERS (with a first- or second- 


^ na Class honours degree or equivalent in mathematics, physics or engineer- 


ing) at the Ministry of Supply London Headquarters, for co-ordination 
of aerodynamic research at research establishments, and of research 
projects at aircraft firms—The Ministry of Labour and National 
Service, Technical and Scientific Se tay (K), 26 King Street, 
London, 8.W.1, quoting A.78/6A/BN. 

TEOHNIOAL OFFICER (with a degree in botany or agriculture or equiv- 
alent qualifications and a knowledge of herbage strains, and preferably 
some practical experience in seed production) IN THE HERBAGE 
SECTION of the Seed Production Branch—The Secretary, National 

Institute of Agricultural Botany, Huntingdon Road, Cambridge 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great'Britain and Ireland 

A Critical Study of Electrical Stunning and the Jewish Method of 
Slaughter (Shechita). By Rabbi Solomon David Sassoon. Third 
edition. Pp. v+48+2 plates. (Letchworth: ,Babbi Solomon t 

Sassoon, 1955.) 28. 0d. {18 
. NA Research. Pp. vi+78. (London : Dunlop Rubber oo, 
Wiggin S Nickel Alloys No 37: 50 Years of Monel. Pp. “18! (London : 
Henry Wiggin and Co , Ltd.,- 1955. ) 81 
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^ 
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Macaulay Iastitute for Soil Research. ‘ Collected 1 Papers, Vol. 4, 
1951-1954. Pp. 16470 Papers. (Craigiebuckler : Macaulay Institute 
for Soil Research, 1955.) 

Northampton Polytechnic, 


“Vou "177 


{181 
Report of the Governing Body for the 


year 1954-55. Pp. 20. (London: Northampton Polytechnic, 
The Baker Interference Microscope. Second edition. Pp. vi--39 4-9 
Plates. (London: C. Baker of Holborn, Ltd., 195 181 


Library Association. Students" Handbook, MA Pp. 277. 
don: Library Association, 1956.) ‘ 6d. 

Ministry of Agriculture Fisheries ‘and Food. Fishery Investiga- 
tions, ‘Series 2,- Vol. 18, No. 7: Production and’ a Pelagic Fishery. 
By D.H Cushing. Pp. vi4 1042 plates. (London: H.M. Stationery 
Office, 1955.) 12s. 8d. ni (181 

West of Scotland A rleuitural College. . Advisory peace No. 44; 
Seed Mixtures for Hill Farms. By I. V. Hunt. Pp. 4. (&lasgow: 
West of Scotland Agricultural College, 1955). * 181 
Zoology. Vol. 8 
dith E. King. . Pp. 


+ Bulletin of the British Museum (Natural History). 
(London » British Mamm (Natural Histor! 


(Lon- 
[181 


No.5: The Monk Seals (Genus Monachus). *,By 
201-256 -- plates 3-8. 
1950.) 188. 


Other Countries 


ç 
Svenska Linné-Sällskapets Årsskrift, Argàng 87-88. 1964-1055. 
Pp 192. (Uppsala: Almqvist and Wiksells Boktryckeri t 
Reports of the Great Barrier Reef Committee, Vol. 6, Part 2: A 
Survey of the Distribution of Reef Coral Genera in the Great Barrier 
Reef Region. By John W. Wells. Pp. 9. (Brisbane : Governs 


Printer. 
(The University Research 


) 

Atvinnudeild Háskólans—Fiskideild. 
Institute: Department of Fisheries.) Rit Fiskideildar, 2 Bindi, Nr. 2. 
Temperature arlatlons in the North Icelandic Coastal Arca. By 
Unnsteinn Stefánsson. Pp. 27. Fjélrit Fiskideildar. Nr. 3: Rann- 
sóknor á Fituinnihaldi Sunnansildar. Eftir Hermann Einarsson o 
Unnsteinn Stefánsson. Pp. i--8. Nr. 4: Yfirbordshiti Sjávar vi 
Strendur Islands Árin 1949-1953. (Surface Temperature in Icelandic 
Coastal Waters during 1949-1953.) Eftir Unnsteinn Stefánsson. 
Pp. 1+29. Nr.5. Sildarrannséknor “Aegis” Sumarid 1954. (Herring 
investigations with the Research vessel “Aegir” in the summer 1954.)» 
Eftir Jón Jónsson og Unnsteinn Stefánsson. Pp. 14-84. (Reykjavik: 
Atvinnudeild Háskolans—Fiskidelld, 1953-1955.) [181 

National Institute of Genetics, Japan. Annual Report, No. 6 
(1954). Pp. iv+80. (Misima, Sizuoka-ken: National Institute of 
Gene ics, 1955 ) 181 

Federation of Nigeria. Annual Report on the Geological Sury 
Department for the year 1958-54. Pp. v+25. (Lagos: Governm: 
London: Crown Agents for Oversea, Governments and 
‘Administrations, 1955.) 9d. [191 

Tenth Annual "Report of the Councilof the Queensland Institute of 

; 1955. Pp. 15. (Brisbane 


Medical Research, year ended 30th Jun 
Government Printer, 1955.) [191 
Publications de Pinstitut National Turc de Bibliographie. Biblio- 
graphie des Articles Parus dans les-Périodiques Tures. Octobre- 
Decembre, 1053. Pp. 168. (Istanbul. Maarif Basimrvi, 1955.) [191 
Det Kongelige Industri-, Handverk- og Skipsfartsdepartemont. 
Norsk Polarinstitutt. Skrifter Nr. 104: Tidal Observations in the 
EL 1946-52. By Helge Hornbaek. Pp 17. 2,60 kronor. Skrifter 
Nr. 105: Die Arktische Triehinose und ihr Verbreltungsweg. Yon 
` Otio Hornbaek und Hans Walter Schmidt. Pp.34. 4kronor. Skrifter 
106: Cambrian and Ordovician Fossils from Sørkapp Land, 
Spitsbe en, By Harald Major and Thore S. Winsnes. Pp. 1745 
kronor. Skrifter Nr. 107 ; Stratigraphy of the Marine Late- 
Pleistocene of Billefjorden, Vestspitsbergen. By Rolf W. Feyling- 
Hanssen. Pp. 186+27 plates. 22 kronor. (Oslo: Breggers Boktryk- 
keris Forlag 1054 and 1955 ) 181 
International Scientific Radio Union. Proceedings of the 11th 
General Assembly held in the Hague from ay de 23rd, to September 
2nd, ‘1954. Vol. 10, Part 6: Commission 6 on Radio Waves and 
Circuits. Pp. 140. (Brussels : International Scientific Radio Union, 
19553 150 Beigian francs; 218. 6d.; 3 dollars. n 
United States Observatory. Circular No. 63 : Positions, Areas, and 
Gounts of Sunspots, September, 1955 By Winifred Sawtell Cameron. 
Pp 4 4, (Washington, D.C.: United States Naval Obervatory 
955.) 
Memoirs of the Indian Meteorological Department. Vol 30, Part 3y 


A Study of Fifty Years’ Rainfall of Mangalore By K. P. Ramakristi: 
nan and J. Narayanan. Pp. a reves eie 1-3. (Delhi: Manager 
-; lls 


Kast ca gh . East African Virus Research 
~Institute anori January 1954-June 1955. Pp. i428. (Nairobi: 
Government Printer, 1955.) [191 
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DETECTION OF THE GONOCOCCUS 


The superiority of the cultural method over the usual microscopic technique for 
detection of gonococcal infections has repeatedly been demonstrated. The cultural 
method is especially indicated in chronic and treated cases and for determining the 
release of patients. The use of the following standardized materials has simplified the 
diagnosis of gonorrhoea by the cultural method. 


Bacto-G C Medium Base Bacto-Supplement A. 
Bacto-Proteose No. 3 Agar Bacto-Supplement B 
Bacto-Dextrose Starch Agar Bacto-Hemoglobin 

- Bacto-Phenol Red Media . Proteose Peptone No. 3 


Specify “DIFCO” 
i I THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media 


w 





Sole Agents for Gt. Britain * 


BAIRD & TATLOCK (Low»o LTD. 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX 





TOWERS for all LABORATORY EQUIPMENT: 


^ 
Incubators and Ovens 5 
All metal, with cream stove enamelled 
exteriors. Three temperature ranges 
and four sizes. 


Model 205 Automatic Direct Reading 
Balance 


Single pan, constant load, constant 
sensitivity. The fastest British-made 
balance for weighing to 0.1 mg. 


May we send you full details and prices 
of the above and any other equipment in 
which you may be interested ? 
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Head Office: VICTORIA HOUSE, WIDNES (Widnes 2201) 


Manchester: Liverpool: à Stockton-on-Tees: London: - 
44 Chapel Street, Salford 3 , 134 Brownlow Hull 7 28 Bridge Road Industrial Estate, Uxbridge, Middx. 
(Blackfriars 2677) (Royal 4074) (Stockton 65141) (Uxbridge 8461) 





No 4509 > 


“March. 3L 1956 


M 


UPPORTED by some notes on technical man. 
power in the United States, Soviet Russia and 
Western Europe, and by a report on ‘sandwich’ 


training and education from the National Advisory’ 


Council on Education for Industry and Commerce, 
thé Government has issued, on the last day possible 
to redeem its promise, a White Paper on Technical 
Edueation*. Apart from the fact that it excludes 
agricultural education, it is an admirable tract for the 
times; and the programme it sets forth 1s accom- 


panied by accounts of technical education in England" 


and Wales and in Scotland which are both readable 
and put technical education m reasonable perspective 
in the education system of the country as a whole. 
The programme meludes some sound proposals, but 
although the White Paper bears evidence of the haste 
with which it was produced, 1t is difficult to discover 
in the plan now outlined any evidence of deep 
thinking or new initiative that would account for the 
long delay. On the face of it, this programme could 
well have been enunciated when the statement 
rejecting the idea of a technological university was 
made in December 1954. 

~ As it is, although the way has been cleared to some 
extent by the further statements made last year 
regarding technology at the universities and the 
expansion of the Imperial College of Science and 
Technology, the piecemeal approach persists. We 
have still to wait for the universities to produce their 
plans for technological education for the qumquen- 
nium 1957-62, and until these plans have appeared 
ıt is impossible to judge how far the £100 million it 


is now proposed to spend on technical education will- 


go towards fulfilling the Prime Minister's declared 
intention of January 18 of making good the present 
shortage of scientists, engineers and technicians. 
What needs to be remembered, in the first place, is . 
that the measures now proposed are measures to 
meet a crisis: they are ameliorative rather than 
preventive. The White Paper contains fresh evidence 
of how this sustained piecemeal approach frustrates 
any effective policy and places obstacles in the 
way of those who seek to evolve a rational system. 
of education for Great Britam which would eliminate 
the recurrent difficulties; and not only afford full 
opportunity to talent of every kind, but also ensure 
that at every stage facilities exist for bringing out 
the full potential energy of the population and 
encouraging its interests in directions that are most 
desirable socially. There is little in the White Paper 
to warrant confidence that the nation will get the 
maximum value from the expenditure now proposed. 
Indeed, apart from anything else, too much depends 
on factors outside the Government’s control: on the 
extent to which the co-operation rightly required 
from the public—from parents and teachers, from 
the local authorities, from the universities and from 
industry—is in fact achieved. Government by 


* Technical Education. Pp. 44 (Oma: 9703.) (London: H.M. 


Stationery Office, 1956.) 1s 6d. net 
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TES TECHNICAL EDUCATION IN BRITAIN 


exhortation has rts points, but ıt has its weaknesses 
also. 

To the extent to which the policy outlined in. the 
White Paper depends on public understanding and 
support, the Government has been wise to cast rb 
largely in the form cf a tract for the times, and to 
take advantage of the interest which has been aroused 
of late by comparisons with scientific and technical 
man-power m the United States and in Soviet Russia 
such as Lord Smmon, Dr. A. V. Bowden, Sir Francis 
Simon and Sir Solly Zuckerman, and Mr. Nicholas de 
Witt in his recent bcok on Soviet professional man- 
power, have made. Nevertheless, while the White 
Paper deprecates excessive attention to such’ com- 
parisons and stresses the circumstances which 
determine the particclar needs of Britain for trained 
man-power, the magnitude of those needs is not 
appraised. We are given estimates ‘of the potential 
supply and the generalized statement that as many 
as sıx or seven technicians may be required for 
one scientist: or technologist, but no estimate of 
the probable, demand. It is assumed that useful 
occupations can be found for all who can be 
trained.- , 

- That may well be frue within the proviso that we 
give sufficient attention, as the White Paper recog- 
nizes, to encouraging adaptability and finding a place 
in technical studies for liberal education. Technical 
education, it msists, must not be too vocational or 
confined to one skill or trade; and more attention 
must be given to the teaching of good plam English, 
if only to facilitate kridging the gaps that separate 
experts in different specialized subjects from the 
general public as wel as from one another. Never- 
theless, if we are to wm the support of parents, they 


‘must be convinced that there is every reasonable 


prospect of a satisfyrog career open to the boys and 
girls who enter technical” colleges or colleges of 
technology. 

That, of course, is one of the first conditions of 
success in the first and most difficult step, namely, : 
raising the number of sntrants to advanced courses in 
technology and securmg as corollary a sharp reduction 
in the number of earry leavers. It is, moreover, in 
such qualitative proposals that the White Paper 
offers most hope of advance, for those proposals could 
contribute much to the success of a more funda- 
mental and considered long-term policy such as we 
have yet to see. It attacks, for example, the excessive 
reliance on evening classes, which are more wasteful 
alike of students and. of staff than day classes, and 
proposes to double the numbers released for em- 
ployers for part-time day courses. Similarly, it comes 
out strongly in favour of the ‘sandwich’ courses, 
which Dr. P. F. R. Venables in his recent book 
regarded as one of the most encouraging signs of the 
times; and it recognizas the reserve of talent available 
ım modern secondary schools, which is probably best. 
tapped by the techrrical colleges, as -well as that - 
available in girls schools, if girls can be, induced to 
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seize the opportunities for a congenial career which 
science and technology can offer. 

Beyond pointıng to this reserve of talent and 
_ stressing the need for rousing the interest and co- 
operation of parents, the White Paper makes no 
practical suggestions as to how this 13 to be achieved. 
It does, however, make the important proposal that 
students proposing to attend courses leading to a 
technological award shall be eligible for Technical 
State Scholarships, and the number of these Scholar- 
ships, which are already available to those employed 
in industry to enable students of outstanding ability 
to pursue honours degree courses at universities or 
elsewhere, will be raised as the capacity of such 
advanced courses at technical colleges~is increased’ 
from the present 9,500 to the proposed 15,000. 
Moreover, to encourage boys and girls to enter such, 
courses straight from school, ıt is proposed in future 
to- allow State Scholarships awarded on the results 
of the General Certificate of Education examinations 
to be held for courses leading to a technological award 
as well as for honours courses at universities. 

Much here is left to the co-operation of the local 
education authorities in assisting such students with 
major awards at rates equivalent to those paid to 
university students, and to the assistance of industry 
in paying the fees of students attendmg advanced 
sandwich courses. The Government 1s cleatly wise 
to seek such co-operation, but it should be fostered 
and stimulated as sedulously as possible. More 
thought might well be grven to ways and means than 
appears on the surface m the White Paper. 

It is here; however, that the piecemeal approach is 
at a disadvantage, and it is with the provision made , 
for expanding the number of full-time or sandwich 
courses 1n advanced technology that doubts enter as to 
the effectiveness of the Government's proposals. The 
Government, proposes that the bulk of the full-time 
or sandwich courses should be carried on m colleges 
which concentrate on advanced courses at techno- 
logical level; and for this purpose it is advocated 
that, within the five years over which the new grant 
of £70 million for building and £15 million for equip- 
ment is to be expended, the twenty-four colleges at 
present receiving 75 per cent grant for certain of 
their advanced work shall divest themselves of work 
below the advanced level and develop speedily into 
colleges of advanced technology. It is also contem- 
plated that a few other colleges may qualify 
for 75 per cent grant, and it appears to be 
ımpled m the White Paper that these also may 
develop into colleges of advanced technology. Indeed, 
the Minister of Education was pressed specifically m 
the House. of Commons on March 8 to make further 
provision in the West Riding of ORS and on 
Tees-side. 

It would not appear that by the term ‘college of 
advanced technology’ the Government has in mind 
anything like the Manchester College of Technology or 
the Royal Technical College, Glasgow; but beyond 
reference to the fact that the former institution 
will come under the ægis of the University Grants 
Committee, there is no indication as to what the 
distinction is. 
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ment has not even yet grasped the implications of its 
proposals is further encouraged by the statement 
that the part-time advanced courses provided in some 
one hundred and fifty local colleges conveniently 
placed for the students and part-time staff who work 
m industry make, and will be expected to contmue 
to make, a vital contribution to the total output of 
technologists. In spite of sound definitions of tech- 
nologists and technicians given in the White Paper, 
there is little indication that the distinction has been 
given due weight in the Government’s proposals, or 
that the results of the inquiry into scientific and 
technical man-power now being carried out by the 
Technical and Scientific Technical Register of the 
Ministry of Labour and National Service are likely to 
be given due weight when they are published later 
this year. Meanwhile, Sir David Eccles suggested 
tentatively on March 8 that roughly one-fifth of the 
£70 milhon would be required for colleges of advanced 
technology or for branch colleges to relieve them of 
less advanced work. 

' It 1s not simply that, m the absence of the facts 
which such an inquiry alone can provide, no sound 
apportionment of resources of Britain between tech- 
nical and technological education can be made. 
Equally mportant is the question whether we have 
the resources to establish twenty or thirty colleges of 
technology, and whether in attempting to do so we 
may not instead so disperse our resources that most 
of these colleges will have neither the mdependence, 
the status-nor the financial resources to enable them 
to attract staff of the requisite calibre, or students to 
provide the country with a sound investment from 
the resources applied. The White Paper admits that 
regional planning must play & larger part in future 
if there is to be reasonable economy in buildings and 
staff, but the Government largely closes its eyes to 
the inevitable effect on the administration of ‘such 
colleges. 

That the administration of a college of technology 
is possible in association with local government is 
shown by the development of the Manchester College 
of Technology. That example, however, shows the 
way m which autonomy and civic pride and interest 
can be reconciled; but it is to be feared that in its 
reliance on local authorities in this matter the Govern- 
ment is guilty of wishful thinking, just as it 1s over 
the National Council for Technological Awards. The 
folly of refusing to face the facts was clearly shown 
by Dr. Venables in commenting on regional colleges 
m his recent book, and the White Paper advances no 
evidence to suggest that any improvement is to be 
expected short of placing colleges of technology like 
the Manchester College of Technology either under 
the University Grants Committee or, perhaps better 
still, under a Technological Grants Committee of 
similar status and powers and possibly charged also 
with the supervision of technical education in general. 
Until this is done, the colleges of technology in 
Britain are unlkely to enjoy either academic 
autonomy or the status which will enable them to 
attract teaching staff of high calibre; and even if 
they have & sufficiently secure financial basis for 
long-term planning, the local authorities responsible 
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for the college are likely to be subject to an unreason- 
able strain. of loyalties. Local bodies should not be 
expected to finance national or even wide regional 
purposes out of local funds; indeed, as Alderman 
Barber, chairman of: the Bradford Education Com- 
mittee, has remarked; it is impossible for a local 
authority, however generous or determined, to 1gnore 
the limitations imposed by the amount of rates it 
can raise. 5 

Dr. Venables’s restrained but reasoned argument 
has been ignored by the Government ; and little con- 
fidence will be entertained elsewhere ın the outcome 
of the Mimster of Education’s attempt to induce 
local authorities generally to establish strong govern- 
ing bodies widely representative of industry and with 
powers to spend within the needs of annual estimates 
approved by the authority. Even if the Ministry of 
Education possessed the requisite experience, the 
Munister 1$ not meeting Dr. Venables’s point as to 
the need for a quinquennial or similarly secure long- 
term basis of planning such as the University Grants 
Committee supplies—a factor particularly important 
if the colleges are to develop, as the White Paper sug- 
gests, a substantial amount of research, especially 
research sponsored by industry, or to initiate post- 
graduate studies. The importance of academic 
autonomy and status is sadly under-rated by the 
Government. To brmg the colleges of technology 
under the ægis of a national body of the character of 
the University Grants Committee, if not that body 
itself, would do more in a few months to give them 
the stending and independence which would attract 
first-class teaching staff then the new award to be 
given by the National Council for Technological 
Awards is likely to achieve in many years. Such 
merits as the latter proposal may possess are long- 
term in character, and what 1s needed 1s, as the 
Government protests, unmediate, if not emergency, 
action. 

But there is amother respect in which the White 
Paper treats the staff issue too lightly. To establish 
a Technological Grants Committee or to brmg the 
colleges of technology under the University Grants. 
Committee would enable the colleges to compete on 
more even terms for highly qualified staff and would 
be far more effective than umproved salaries alone. 
To prune more severely, in accordance with material 
resources the number of colleges to be upgraded to 
perhaps a dozen or so would also assist, and at the 
same time ease the difficulty with local government 
which appears to cause the Government so much 
concern. Nerther step, however, would entirely 
remove the difficulty over the’ number of teachers. 

This is the weakest spot in the Government’s pro- 
posals m the White Paper. It is admitted that many 
more teachers will be required to achieve the 
objectives set out in the White Paper, and the 
importance of quality is also recognized. Neverthe- 
less, there 1s no appreciation that different types of 
teachers may be required for the technical colleges 
and technical schools and for the colleges of tech- 
nology. The existing shortage of science teachers is 
ignored, and the Government merely expresses the 
hope that industry will be ready “to release yet more 
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of its employees. for part-time teaching during the 
day, so that its apprentices may be given the more 
thorough grounding which modern conditions re- 
quire” ; and thas by offering the right conditions of 
service for technica. college staff, local education 
authorities will be able to attract a reasonable share 
of the available teclnical man-power. 

This 18 not & policy, and though the White Paper’ s 
proposals cannot be fully judged until it is known 
later ın the year whet the universities propose to do 
for technological eduration over the next quinquen- 
nium, ib is hard to believe that the proposals now 
advanced will prove effective in the absence of the 
measures suggested in regard to academic autonomy 
and continuity. Perding the results of the inquiry 
now in progress under the;Mmister of Labour and 
National Service, it is to be hoped that the develop- 


ment of further colleges of advanced technology im. 


Britain will proceed. with caution, and that more 
attention will be given to the needs of the technicians. 
Meanwhile, however, if the organization of sandwich 
courses 1s vigorously implemented and also the new 
proposals for financiel aid to students of technology, 
and if effective measares are taken to secure greater 
co-operation from industry and the support and 
understanding of parents, particularly a wider 
appreciation of the cpportunities of careers in tech- 
nology for girls, substantial steps will have been taken 
towards better adaptation of at least the functioning 
of the whole educational system of Britain to meet 
the nation’s needs to-day. But there should also be 
proceeding a review of the educational system as a 
whole, qualitatively as well as quantitatively, in 
which a much mor» fundamental regard than is 
apparent in the White Paper is shown, not merely to 
the nation’s needs for trained man-power but also to 
the purpose of education, to the relations at the 
different’ levels and equally to the needs of youth as 
individuals and citizens, no less than as scientists or 
technologists, as teachers, as technicians or as 
craftsmen. 


RESEARCH REACTORS IN THE 
UNITED STATES 


Research Reactors 
(Selected Reference Material on Atomic Energy:) 
Prepared by the Umted States Atomic Energy Com. “~ 
mission. Pp. xii+442. (London: McGraw-Hill 
Publishing Co., Ltd., 1955.) 49s. ‘ 


HE United States Atomic Energy Commission 

prepared for the Geneva International Con- 
ference on the Peaceful Uses of Atomic Energy six 
volumes summarming United States work m various 
fields of atomic energy, of which this handsomely 
produced book is one. It describes eight of the 
principal types of research reactors used ‘in the 
United States, ranging from a 1-W. water-boiler 
type of reactor to the 30-MW. material-testimg 
reactor in the Idaho desert. Each of the reactors is 


. deseribed, with many detailed drawings and photo- 


graphs of the reactor, and its components. The 
distribution of nentrcn flux is given m detail. Very 
full details are also given of start-up and operating 
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procedure. Particularly full details are given of the 
design calculations of the M.T.R. (40-MW.) reactor. 
Costs of the various reactors are given, and these 
~ vary from 250,000 dollars for a simple swimming- 
pool reactor to 25 million dollars for the Brookhaven 
graphite reactor. A detailed analysis of costs for 
some reactors is provided, and a warning is given that 
the actual cost depends very much on what buildings 
and laboratories are associated with the reactor. 
With this wealth of detail the prospective user may 
have some difficulty in deciding which type to adopt. 
In many cases financial consideration will rule out 
the high-powered more expensive reactors. A reactor 
in the 10-MW. class will cost £2-4 million and can 
cost up to £500,000 a year to operate. University 
users will be limited by cost to reactors of not more 
than 1 MW. of power. In this class the 1-MW. 
hght-water reactor will probably provide the best 
compromise between high neutron “intensity and 
moderate price. Its neutron flux of 10!? neutrons] 
sq. cm./sec. makes possible a very wide range of 
experiments. A flux of 10! is generally considered 
to be too low for many experimental apphcations. 
'The solid-fuel research reactors require & fuel 
charge of 3-4 kgm. of uranium-235, and this is usually 
formed into a uranium-aluminium alloy and sheathed 
in aluminium. The United States has made agreements 
with many countries to supply research reactors 
together with 6 kgm. of enriched fuel, the fuel bemg 
lent at interest-rates of 4 per cent. Britain is supplying 
enriched fuel to India, Australia, France and 
Denmark for research reactors. 
Research reactors have become an essential tool of 
any serious programme for the development of 
‘nuclear power, and Britain will soon be equipped 
with six such reactors, five at Harwell and one at 
Dounreay. Their use in university research is being 
seriously discussed at present, and this volume will 
help those members of university’ staffs who are 
concerned. J. D. COCKCROFT 


A NEW APPROACH TO 
BIOSYNTHESIS 


Studies of Biosynthesis in Escherichia coli 

By Richard B. Roberts, Philip H. Abelson, Dean B. 
Cowie, Elis T. Bolton and Roy J. Britten. Pp. 
xiv+621. (Publication No. 607.) (Washington, 
D.C.: Carnegie Institution of Washington, 1955.) 
2.50 dollars (paper bound); 3 dollars (cloth bound). 


IVE years ago a group of nuclear physicists at 
F the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington began an investi- 
gation of biosynthetic processes in micro-organisms, 
making use of radioactive isotopes. This monograph 
1s “a report of research" and represents the achieve- 
ments to date of these men and their associates. It 
is an ambitious piece of work: what is presented is 


a fairly thorough description of the pathways by . 


which carbon atoms from glucose become inoor- 
porated into the ‘components of proteins, nucleic 
acids and lipids of Escherichia colt when this organism 
grows in a simple synthetic medium. A detailed 
account of the intermediate steps m amimo-acid and 
purme and pyrimidme synthesis is not attempted, 
but the broad outhne of a flow sheet for carbon is 
sketched both qualitatively and quantitatively. 
Many of the individual pathways had previously 
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been studied in & range of different organisms under 
& variety of conditions, but here begins the first 
attempt to co-ordinate and integrate them in a map 
of the total synthesis of a bacterium. 

-The design of the experiments is modest— 
Escherichia coli, growing exponentially in a glucose- 
&rumonia-salts medium, is presented with & tracer 
labelled with carbon-14 (carbon dioxide, acetate, an 
amino-acid, or glucose variously labelled) and perhaps 
some other unlabelled substrate. The pattern of 
incorporation of radioactivity in ammo-acids, nucleo- 
tides, etc., is then determined both qualitatively and 
quantitatively after at least one further generation 
of growth. From the results of such experiments it 
is shown, for example, that amino-acids fall into 
biosynthetic families: serine being precursor to 
cysteme and glycine; pyruvic acid to alanine, valine 
and leucine; glutamic acid to prolme and arginme ; 
aspartic acid to threonine, methionine, ésoleucine, 
lysine and diammopimelic acid. Simular relationships 
with minor modifications are found in the yeast, 
Torulopsis utilis, and the mould, Neurospora crassa. 
Histidine and the aromatic amuno-acids are not 
dealt with. 

The early chapters are devoted to detailed accounts 
of experimental methods, fractionation and chromato- 
graphic procedures, production of randomly labelled 
ammo-acids by growth of Chlorella in carbon-14 
dioxide, and permeability studies. Then come 
chapters on the results of experiments with specific 
tracers, the variations caused by adaptation to 
energy sources other than glucose, and the extra- 
eellular products of metabolism. i 

The pathways of amino-acid and nucleotide forma- 
tion are discussed in the light of the accumulated 
data, and it is suggested that the Krebs's tricarb- 
oxyhe acid cycle is involved in the production of 
intermediates for synthesis rather than for terminal 
oxidation. A long chapter follows on sulphur meta- 
bolism and the roles of glutathione, which contains 
about one-quarter of the sulphur of Escherichia coli, 
and an alcohol-soluble protein fraction which amounts 


' to about one-sixth of the total protein. 


The method of ‘isotope competition’ is critically 
examined in the penultimate chapter. This method, 
which depends on the preferential utilization of 
exogenously supplied intermediates as compared with 
endogenously synthesized substances, has been -used 
to gain information about biosynthetic sequences. 
Thus, when randomly labelled glucose is the major 
carbon source for growth of Escherichia coli, the 
addition of unlabelled glycine suppresses the appear- 
ance of radioactivity in the protem glycine. Addition 
of unlabelled serine, on the other hand, prevents the 
appearance of radioactivity m both serine and 
glycine, indicating that serine is precursor to glycine 
but not vice versa. Isotope competition has been 
successfully exploited in the case of E. col, but the 
method is not invariably applicable ; and it is pointed 
out that its effectiveness is in some cases due to 
suppression of synthesis by the addition of an inter- 
mediate, whereas in others synthesis continues at an 
unchanged rate but the endogenously produced 
material is ‘swamped’ by the exogenous and most of 
it can (f isotopically labelled) be "found. in the 
medium. . 

The last chapter attempts a quantitative descrip- 
tion of the flow of carbon from glucose to cellular 
components and waste products. One of the tantel- 
izing findings of this work, which in the main so 
beautifully balances the carbon account, atom by 
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atom, is that the route of formation of 70 per cent 
of the total carbon dioxide and 90 per cent of the 
carbon dioxide derived from C-1 of glucose is un- 
known. It is suggested that the net output of carbon 
dioxide from the tricarboxylie acid cycle is less than 
8 per cent of the observed production, so that some 
alternative mechanism must exist for the degradation 
of glucose to carbon dioxide. Recent findings m 
other laboratories ‘indicate that a transketolase— 
transaldolase cycle might be mvolved. 

Thus the report ends with new questions being 
posed—which is just as it should be. This is an 
essentially personal account, with five authors whose 
different styles are apparent but not disconcertingly 
so. Some readers will challenge the conclusion that 
the micro-organisms used are freely permeable to 
ions and.small molecules, including hexose phos- 
phates and glutathione, and others will question 
whether the tme is ripe for application, as 16 were, 
of Kirchhoff’s laws to living organisms. There is 
little discussion of related findings by other workers 
using other techniques, but (perhaps as compensation) 
there 1s a classified bibliography of well over a 
thousand post-1940 papers on the biochemistry of 
Escherichia coli and other topics relevant to the text. 
Two useful appendixes on the kinetics of incor- 
poration and dilution are also included. There is a 
wealth of illustration, including some thirty full-page 
reproductions of radioautograpbs. The text, which 
is reproduced by « lithographic process, is easy io 
read and the figures are well drawn, but some, in the 
chapter on sulphur metabolism, have inadequate 
legends. The few misprints are mainly confined to 
tables. 1 

The Carnegie Institution of Washington was 
founded “to encourage, m the broadest and most 
liberal manner, investigation, research, and dis- 
covery . . .". It is well-served by a director such as 
Dr. Merle A. Tuve, who enthusiastically supports a 
group of his physicists when they break away into 
microbiology and when they justify themselves, as in 
this first major progress report, by writing of "the 
intense personal pleasure that has come to us in this 
research". KENNETH McQUuILLEN: 


| THE HAUNTING OF BORLEY 
- RECTORY 


The Haunting of Borley Rectory 
By Eric J. Dingwall, Kathleen M. Goldney and 
Trevor H. Hall. Pp. xiv+181+5 plates. (London: 
Gerald Duckworth and Co., Ltd., 1956. Published 
under the auspices of the Society of Psychical 
Research.) 16s. net. 

HIS account of the evidence for abnormal 

happenings in what the late Harry Pfice described 
as “the most haunted house in England" well main- 
tains the tradition of “the Society for Psychical 
Research for honest and cautious study of alleged 
parapsychological phenomena. , A heavy task was 
undertaken at the invitation of the Society by three 
trained investigators. Their story is at times as 
interesting as & detective novel; it reveals queer 
actions of some very curious people ; it leaves very 
little to be explained of the actual haunt itself and a 
good deal to be puzzled over m the motives, actions 
and reactions of the people principally concerned. 
The general conclusion ıs that credulity, mal- 
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observation, trickery and fraud account for the great 
bulk of the recarded evidence. 7 

Criticism has beer directed against the Society for 
Psychical Research for having so long delayed an 
inquiry into Borley Rectory. The relevant facts are 
these. The case first achieved more than local 
notoriety m June 1929, when the incumbent, the 
Rev. Eric Smith, wrote to the editor of the Daily 
Mirror asking for advice as to whom to consult as 


to the best method of clearing the rectory of its bad . 


local reputation as & haunted house. The results 
were visits from a zeporter and from Harry Price. 
Articles published in the paper brought crowds of 
sightseers to the re:tory; the situation developed 
rapidly and was soon out of control. Serious investi- 
gation became impracticable, and m any event 
Harry Price had tazen over the case. Two visits 
were actually paid by Lord Charles Hope, later a 
member of the Society’s council, in July 1929; he 
came away with the view that the phenomena were - 
produced by normal means and with the suspicion 
that Harry Price wes responsible for some of them. 
Public interest was maintained, however, by Harry 
Price sending a rota of (untrained) mvestigators to 
report on the haun-ing and by his two books on 
Borley Rectory. Ths Society took up the challenge 
of this continued publicity m 1949 after Mrs. Eric 
Smith had written to the Daily Mail to express her 
disbelief in the haurting of the rectory. Price had 
died in 1948 but his literary executor, Paul Tabon, 
gave facilities to the mvestigators to examine his 
files and correspondence in the Harry Price library. 
A large part of the zase against Harry Price comes 
from his own writings and papers. Doubts about the 
genuineness of the phenomena produced in the 
presence of Mrs. Forster, wife of a later incumbent 
of Borley, were als» expressed by Price and are 
strongly underlined in this report. ` E 
The destruction of the rectory by fire in 1939 has 
not ended the svory of the haunt, nor the populer 
interest in Borley. The writers of this book give 
good reasons why the vague stories of its early 
haunting and also the more recent &ccounts need not 
be taken seriously, and why their report can fairly 
be taken as “The End of Borley Rectory”. The 


"tragedy is that it brings discredit to the name of one 


who had done so much to bring psychical research 
to the ‘notice of the general public. 
F. J. M. SrRATTON 


GENETIC RECOMBINATION 


Symposium on Genetic Recombination 
Given at the Research Conference for Biology and 
Medicine of thé Atcmic Energy Commission, Oak 
Ridge, Tennessee, April 19-21, 1954. (Reprinted 
from Journal of Celular and Comparative Physio- 
logy, Vol. 45, Supplement 2, May 1955.) Pp. vii+ 
321. (Philadelphia, Ps. : Wistar Institute of Anatomy 
and Biology, 1955.) m.p. 

N the late 'twenties and early "thirties there was 

great interest among geneticists and cytologists in 
attempts to understand the mechanism by which 
genetic crossing-over sakes place. It was believed by 
many that this would prove a profitable way to 
attack the problem of zene and chromosome structure. 
Although several useful working hypotheses were 
formulated, these hopes were not realized. In fact, 
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no widely accepted hypothesis consistent with all the 
facts known about crossing-over in higher forms has 
yet been proposed. Perhaps one of the most ingenious 
of the earlier suggestions, especially in the light of 
the recent proposal of Watson and Crick as to 
how macromolecules of deoxyribonucleic acid might 
reproduce, was the one presented by the late John 
Belling. 

In recent years & marked revival of interest in the 
crossing-over approach has been stimulated by a 
series of inter-related developments in- genetics. 
Among these is the large body of evidence that 
pneumococcal transforming principles are deoxyribo- 
nucleic acid; the demonstration that genetic informa- 
tion in bacterial viruses is transmitted in the form of 
this macromolecule, and the realization that the 
Watson—Crick double helix structure of deoxynucleic 
acid might well explain how genetic information is 
replicated. 

.À symposium on -‘‘Genetic Recombination” was 
held in the United States during April 19-21, 1954, 
at the Oak Ridge National Laboratory, and this 
volume consists of sixteen papers summarizing what 
had been accomplished at the time of that meeting. 
The subjects dealt with include pneumococcal trans-. 
formations, transduction and other recombination 
mechanisms in bacteria; crossing-over in fungi, 
alg, higher plants and higher animals ; and, finally, 
the oxygen effect on chromosome aberrations in 
higher forms. The symposium dealt with, but did 
not finally answer, the important question of whether 
the recombination mechanisms jn bacterial viruses 
and higher plants and animals are fundementally the 
same. Chromosomes of the latter contain protein as 
well as deoxyribonucleic acid and are many orders 
of magnitude larger than the deoxyribonucleic acid 
helices of viruses. In addition, im a number of higher 
forms it is known that, in contrast to recombination 
in bacterial viruses, & single cross-o¥er produces 
complementary recombination structures. It may 
therefore be too much to hope that a single mechanism 
will account for both processes. 

Progress in understanding genetic recombination 
is at present being made so rapidly and requires so 
much specialized knowledge for its full appreciation 
that it is difficult for the general geneticist or biologist 
to keep up to date. Reports of symposia such as the 
Oak Ridge one are a great help in this respect. 

. G. W. BEADLE 


THE NATIONAL GALLERY, 
LONDON 


The National Gallery 1938-54 
Pp. 124--20 plates. (London: 
1955.) 12s. 6d. net. 


N 1938 the National. . Gallery, presumably - for 

reasons of economy, ceased to publish a Director’s 
annual report. - That practice is now to start again 
-and, in the meantime, the Trustees have issued a 
most welcome comprehensive survey of the years 
1938-54. This is a model of lucid statement. It not 
only gives a detailed account of those things one 
expects to hear about--the evacuation of the col- 
lection to Manod quarry at the beginning of the 
Second World War, the acquisitions during the 
period under. review, and the development of a 
Scientific Department and a Conservation Depart- 


* 


National Gallery, 


. ment—but, in addition, it records activities which 
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annüal reports usually take for granted. It explains, 
for example, the duties of the senior members of tbe 
staff—the keepers and assistant keepers—and gives 
the public'some insight into the extraordinarily com- 
plicated work involved in compiling catalogues of the 
Standard of'those already produced by Mr. Martin 
Davies and Mr. Neil MacLaren. Before the War a 
catalogue of the-whole collection was avaiable, but 
the information it contained was too slight to be of 
very much use to scholars. The detailed catalogues 
of the British, French, Spanish, “Early Netherlandish 
and Earlier Italian Schools issued during and after 
the War have, however, set a standard of scholarship 
which is a model to the galleries of the world. A new 
géneral catalogue, which, one hopes, will be of a more 
lively character than the pre-war edition, is also in 
preparation. 

The report is not only comprehensive, it is also 
honest. It records in detail the treatment given to 
every picture that has been restored and cleaned 
since the Conservation Department was set up in 
1947, and reveals the extent to which scientific 
examination can solve problems which the eye alone 
can only guess at. The cleaning of Piero della Fran- 
cesca’s “Nativity” has, for example, shown quite 
certainly that the thin condition of parts of this 
picture is due not to its being unfinished, as has often 
been suggested, but to drastic overcleaning in the 
past. Again, examination of Van Dyck’s “Charles I 
on Horseback” showed that, when, it was first relmed, 
the canvas had been cut in two because of its great 
size. The work of removing previous relinings and 
restoring the original canvas involved the construction. 
of & special table and the placing of an awning over 
the studio roof ‘which had not been repaired since 
the War. 

The question of war damage and its repair is one 
of the two disquieting subjects in the report, the 
other being the more serious one of Jack of funds. 
Bomb damage put the west wing of the building out 
of action, and it was decided to instal as soon as 
possible a badly needed air-conditioning plant which 
would serve the rooms in this wing as they were 
re-opened. The plant was installed after delay, and 
the rooms are gradually coming into use; but even 
by. the end of 1956, eleven years after the end of the 
War, parts of this block of the gallery will still not 
be available for the exhibition of pictures. This is 
the more serious when one realizes that since 1938 
the collection has been increased by about a hundred 
and eighty pictures. A number of these have been 
transferred to the Tate Gallery, but there have also 
been transfers to the National Gallery from the 
Tate. Rebuilding does, however, progress, if only 
slowly. The problem of the lack of funds available 
for purchases is more urgent. A national collection, 
however large, is never complete. There will always 
be certain pictures which, if they come on the market, 
should be bought for the National Gallery rather 
than any other. But the annual government grant 
to-day, £10,500, stands only a few hundreds higher 
than it did in 1880. The Gallery has an additional 
income of about £10,000 from endowments, but with 
only £20,000 a year available, it is quite unable to 
compete for masterpieces unless Parliament votes a 
special grant-in-aid. The need for a very much 
larger annual grant is undeniable. 

This report is not written for the profession only. 
It is written for all those persons who care for fine 
pictures, and it should be read by them. It can be 
strongly recommended. K. J. GARLIOK 
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Cotton Growing Problems 

By Prof. Basil G. Christidis and George J. Harrison. 

PP. vii--633. (London: McGraw-Hill Pubhshing 
; Ltd., -1955.) 7838. 

per years ago there was not much background 
of scientific knowledge about cotton m the field, 

but few crops to-day are better known, so that the 

biggest problem facing the cotton-grower is how to 


write & concise account of our garnered knowledge . 


and to expose the gaps in it. The natural starting- 
point for a grower 18 the seed, but the first half of 
this book deals with varieties, crop rotation and soi 
fertility ; then the seed appears, to be followed up 
through its planting and cultivation. 

This lack of balance is also evident in the use of 
references; there is little discrimination between major. 
studies, mmor observations and tertiary oddments. 

There are large omissions, notably m the chapter 
on irrigation, which does not refer to the two volumes 
of Willcocks and Craig, nor even to my own recent 
book. The remarkable sixteen-year set of field 
experiments by D. S. Gracie is not cited until long 
after Part 3, on fertilization, has been concluded, 
and ‘then in a line only. There is no hint that the 
cotton hair is built of growth-rings, that the cotton 
plant has a root, or that the whole crop of all 
varieties grown in Egypt is derived and maintained 
from *indrvidual selection’. The bibliography includes 
more than a thousand entries, in spite of omissions, 
but 1s difficult to use because it ıs split into eight 
separate groups, one for each part of the-book, 
covering sixty-two scattered pages. 

Many observations from the Greek cotton research 
station at Sindos by Prof. B. G. Christidis are quoted, 
and are evidently comprehensive. I wish that Prof. 
Christidis could have dealt with this, his first-hand 
knowledge, m more detail; for the differences of soil 
and chmate found under conditions in Greece can be 
most illuminating, and a book thus severely localized 
in its material would have been more generally sug- 
gestive ın formulating the problems of cotton- 
growing. W. Lawrence BALLS 


The -Analysis of Drugs and Chemicals 
By Dr. Norman Evers and Wilfred Smith. Pp. 
xii+546. (London: Charles Griffin and Co., Ltd., 
1955.) 60s. net. i i 
HE forerunner of this book, by Evers and 
Elsdon, appeared more than twenty-five years 
ago and acquired a deserved reputation as a useful 
book to those engaged in the field covered by the 
title. Since that time, many new drugs and chemicals 
have come into general use, only & proportion of 
whieh have been included in the “British Pharma- 
copoeia", or the ‘British Pharmaceutical Codex". 


The present volume deals with the official drugs and 


& number of the more important unofficial ones, 
together with those chemicals which find application 
‘in pharmacy. Its in the same form as its predecessor, 
but has been completely rewritten. 

There ıs no clear-cut classification of the hetero- 
geneous materials used in medicine, and the distinction 
between drugs and chemicals can only be arbitrary. 
Nevertheless, some sort of grouping is necessary and 
this has been appropriately done under the following 
headings: inorganic chemicals; organic chemicals; 
natural compounds and their derivatives ; fixed oils. 
fats, waxes and soaps; volatile oils; crude drugs; 
miscellaneous pharmaceutical materials; and galen- 
icals and other pharmaceutical preparations. These 
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groups are preceded by chapters on general analytical 
methods, and followed by one on the use of statistics 
m chemical analysis snd by several useful appendixes. 

The book 1s mtended to supplement the ‘British 
Pharmacopona" and the “British Pharmaceutical 
Codex" ; ıb must be used in conjunction with these 
volumes, since it is rarely indicated whether the 
substances mentioned, or the tests to be applied, are 
official or not. When so used, 1t should prove useful 
to the advanced_student and to those engaged in the 
exammation of named substances. It will be of only 
limited value to those concerned with unknown sub- 
stances, for example, the toxicologist; the “of” m 
the title must not ba read as meluding “‘for”. 

J. R. NICHOLLS 


College Chemistry 
An Introductory Textbook of General Chemistry. 


By Prof. Linus Psiing. Second edition. (Series of 
Chemistry Texts.) Pp. xi--685. (San Francisco: 
W. H. Freeman ard Company; London: Bailey 


Bros. and Swinfen, Ltd., 1955.) 6 dollars ; 51s. 

OR the new edition of this book Prof. Linus’ 

Pauling has revised throughout both the text and 
illustrations. In the first part the facts, concepts and 
theories are presented more gradually and factually, 
and the sequence of chapters altered to provide a 
more systematic arrangement. Each of the six parts 
has an mtroduction describing the chapters in it and 
explainmg why each topic is introduced in the given 
order. The amount of organic chemistry 1s increased, 
and at the end there are two new chapters on chemical 
substances related to livmg organisms and one on 
nuclear chemistry. 

Chapter 3 on the electron and nuclei of atoms, in 
which the subjects are treated historically, is clear 
and easily understandable. It is followed by one 
on the periodic law created on a factual basis, which 


As then explained on the basis of atomic structure. 


The descriptions of the preparation and properties of 
elements and compoands are related as far as possible 
to atomic and molecular structure. The subject of 
valency 18 particulary fully and carefully treated, and 
much attention 3s given to the geometry of molecules. 
The sections on physical chemistry are clear and are 
Much use is made 
of the historical approach throughout the book. 

There 1s no doubt that the book has beer greatly 
improved in the new edition. Many teachers who 
desire to introduce modern «aspects of theoretical 
chemistry into their courses will find how this can be 
done without sacrificing fundamental chemistry by a 
study of Prof. Pauling’s thoughtful book. 


Rational Approach to Chemical Principles 

By Dr. John A. Crarston. Sécond edition. Pp. xii+ 
231. (London and Glasgow: Blackie and Son, Ltd., 
1955.) 10s. 6d. net. 


HIS small bock, now m its second edition, 

evidently fills 2 need in giving a brief account 
of the background of physical chemistry of about 
intermediate degree examination standard. , There 
may be some doubt as to whether it is really rational 
to introduce quantum numbers before the simple gas 
equation; but if students are prepared to swallow 
whole this preliminary summary of atomic structure, 
the rest is plain sailing. In the present edition, the 
author has included many more numerical examples 
in physical chemistry, which no doubt will be found 
useful, and the: book will continue to serve a modest 
but useful purpose. J. A. V. B. 


598 K 


NATURE 


March 31, 1956 VoL 177 


. 


THE INTERNATIONAL GEOPHYSICAL YEAR 


GEOPHYSICAL STATION AT COATS LAND, ANTARCTICA 


By J. M. WORDIE, C.B.E. 


TE station recently establıshed by the Royal 
Society in Coats Land in the Falkland Islands 
Dopendencies will be one of the most comprehensive 
among the many others now being set- up in the 
Antarctic for the International Geophysical Year. 
The different sections of the programme are being 
given full opportunity to develop ın whatever direc- 
t10n seems the most promising. Moreover, the station, 
which is & large one, has been set up not only in 
an important area, but also in favourable local 
conditions. 
It should be noted, however, that this is not the 
sonly British station in Antarctica. There is already 
a well-equipped geophysical station at the Argentine 
Islands on the west coast of Graham Land in lat. 
65° 15’ S., long. 64° 16’ W. Geophysical work in the 
Dependencies began in 1948 when ionospheric 
- "observations were first made at Port Lockroy. Later, 
the Argentine Islands base, about twenty miles 
farther south, was developed as more suitable for 
geomagnetic and upper-air work in general, and 
this station is now dealing with solar radiation, 
ozone observations, and a geomagnetic programme, 
which began on January 1, 1956. Ionosphere 
observations, however, continue at Port Lockroy. 
These two places in combination form an important 
link in the line of International Geophysical Year 
stations situated near the 70°-80° W. meridian line. 
Both are organized and manned by the Falkland 
Islands Dependencies Survey under the authority of 
H.E. the Governor, Mr. O. R. Arthur, who has con- 
tinued the policy of the previous Governor, Sir Miles 
Clifford. f 2 
Apart from this. there will also be subordinate 
International Geophysical Year stations, mainly for 
meteorological and glaciological purposes, at Mar- 
guerite Bay in South Graham Land ; at King George 
Island in the South Shetlands ; and at South Georgia. 
The Royal Society’s station ón Coats Land carries 
out the suggestion made at the second meeting of 
the Special Committee for the International Geo- 
physical Year in Rome in September 1954, that a 
station should be set up on the Antarctic continent 


in the important area of the inner Weddell Sea. It. 


was not. until a year later, however, that a final 
decision. was made by the Society. The chief difficulty 
had been doubt about navigation conditions in the 
Weddell Sea and in the waters off Coats Land, and 
these doubts were ‘not resolved until the beginning 
of August 1955. 

The Weddell Sea has held an ill reputation in the 
past, but records shéwed that the ice conditions were 
adversé only in the western part of the sea, where 
the pack-ice accumulates in its passage north- 
westwards. The- evidence from Coats Land itself 
indicated that the Weddell Sea offered no unusual 
ice difficulties in the eastern and north-eastern 
approaches. A tongue of pack-ice in the sixties: of 
south latitude stretches eastward from Graham Land. 
At the éastern end it has been successfully penetrated 
even by low-powered ships by a route south of the 


South Sandwich Islands. In January. 1912 and again 
in January 1915 ships broke through to open water ; 
m the case of Shackleton’s Endurance in 1915, the 
southern ice edge, reached in lat. 70° S., was found 
to be separated from the Coats Land ice cliffs by 
more than a hundred miles of completely open sea. 
This open water continued as a broad land channel 
for some 250 miles farther southward along the coast 
to as far as lat. 76° S. Shackleton took his ship 
down this Jand channel partly under sail, running 
before the wind. This wide open channel was also 
seen from the air more recently, in December 1961 
and January 1952, on flights from the Norwegian 
base at Maudheim in Queen Maud Land. Both the 
penetrable tongue and the wide land channel appear 
to be normal. The secret of entry to the Weddell 
Sea is to pass through the tip of the tongue in its 
eastern part and so into land water. 

Tentative plans, finally put into operation in 
August 1955, had already been drawn up for a party 
of ten mon to form an advance unit to erect the 
living-hut and observing accommodation. There was 
an early setback as the Jopeter, the ship first chartered 
to carry the party south, was crushed and later 
abandoned early in September in the ice off East, 
Greenland. The ship selected to replace the Jopeter, 
however, was the well-known Tottan, a slightly 
smaller vessel but with a high reputation for strength 
and manceuvrability.in ice. She has been under the 
command of Captain Leif Jakobsen, who has had' 
wide experience not only in the difficult ice con- 
ditions off East Greenland but also as mate of the 
Norsel in the 1ce-encumbered waters off Queen Maud 
Land east of Coats Land. The Tottan sailed from 
Southampton on November 22, little more than three 
months after the first orders for the hut and equip- 
ment had been given. Credit for this speedy carrying 
out of the Royal Society’s plans must go to ILE. 
the Governor of the Falkland Islands, to the 
&uthorities at the Crown Agents, and to Mr. F. K. 
Elliott, secretary of the Falkland Islands Depend- 
encies Survey. » 

The T'ottan reached South Georgia on Christmas 
Day 1955, and took her departure on December 26, 
her itinerary Being as follows: f 


December 28 lat. 00? 19' S. long. 29° 40’ W. 
29 62? 55' S. 4? 30' 


as 30, 65° 25° S 20° 00° W 
x » 31 67° 10 S 16° 00° W 
January 1 76 30 8 13° 10’ W. 
» 2 73? 40' S 21° 05' W. 
» 37 76° 31’ S 27° 23’ W. 


"She met pack-ice threo days after leaving South 
Georgia. Penetrating the tongue took about three. 


' more days ; and she reached open water in lat. 68? S. 


She had taken & route in about the fifteenth meridian 
west of Greenwich with very little ice hindrance, 
which appears to have been easily brushed asido. 
She then proceeded, just as Shackleton in the 
Endurance, down a great open water channel into 
the Weddell Sea. ' 
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Part of Antarctica showing some International Geophysical Year bases 


On January 6 a base site was finally chosen in 
approximately lat. 75° 28' S. The exact position has 
to be confirmed. The Tottan was occupied landing 
the hut and stores until January 22, when she took 
her departure back to South Georgia on a seven-day 


return voyage by a slightly more westerly route. ` 


There was apparently nothing exceptional in the 
season, and both m and out voyages confirmed the 
forecast about the approachability of the Coats Land 
coast north of lat. 76° S. E 

Surgeon Lieut.-Commander Dalgleish has described 
his arrival at the ice cliffs of Coats Land on New 
Year’s Day. Hastwards was the ice-gripped continent 
frmged with cliffs of ice; but when looking west- 
wards away from the coast it was easy to imagine 
the ship was in a tropical sea. For two days the 
Tottan steamed along the ice cliffs in an open sea, 
On January 3 in lat. 76° S., she found herself in 


much shallower water—as little as 15 fathoms—and , 


had to move away from the coast. Open leads in 
the pack led her a httle way south of lat. 76°, but 
this was her farthest ; and the head of the sea being 
8b that time unapproachable she turned back north 
to look for & landing place in a lower latitude. Three 
possible bays were reconnoitred- in the neighbour- 
hood of the wide Dawson-Lambton glacier, and 
landings made at two of them. Conditions of the 
land-ice at all three places, however, were un- 
promising. Fortunately, in about lat. 75° 28’ S., a 
suitable place was finally found. Orders had been 
given that no station was to be established unless it 
could be placed south of lat. 75° S. on, the Coats 
Land coast, this northern limit being set by the 
knowledge that the area of maximum auroral 
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to fulfil all the necessary 
conditions, and is described 

er as completely satisfactory for 
: he the scientific programme. It 
ao is almost certainly Shackle- 
ton’s ‘excellent landing 
place" described by him in 
1918 as Glacier Bay; it has 
now been named Halley Bay 
(see p. 606 of this issue). 

Dalgleish describes two ice 
headlands, two miles apart, 
converging to an apex, where 
an easy slope gives access to 
the ice sheet. The ice sheet 
is considered grounded, and 
no exposed rock was visible. 
From the top of the slope 
there was a gentle rise of 5 ft. 
per mile to the east. The main 
continental plateau was about 
thirty-five miles distant. The 
base is 14 miles from the slope 
. and is either on “s low pied- 

mont or a grounded ice-shelf”’. 
No evidence of any activity 
or ice movement was noticed 
at the base site. 
Unloading began on Janu- 
ary 6. Conditions were easy 
_for tractors, but the work 
had to be done mainly at 
night to avoid the slush. It 
was now high summer and 
eleven days of sunshine en- 
&bled more than two hundred tons of stores to be 
taken to safety on the hut site. 

About five thousand Emperor penguins were found 
on the fast-1ce in.an adjoining bay and must indicate 
the persistence of sinilar conditions year after year. 
A few days after arrival the sea ice on which the 
penguins had been nesting broke up and the penguins 
went out to sea. They are expected to return to their 
nesting site at the end of March and beginning of 
April, by which time the sea will have begun to 
freeze. 2 

With Surgeon Lieut.-Commander Dalgleish there 
are three scientists, Major G. Watson, R.E.M.E., Dr. 
Stanley Evans and Mr. D. Limbert. During the pres-- 
ent reconnaissance. year the observations at the base 
will be on @ limited seale. In meteorology, apart from 
daily observations, » Dobson ozone spectrophoto- 
meter will be in use for the first time in high latitudes. 
There- will be no work in geomagnetism, and the 
magnetic hut isnot due for erection until January 
1957. Atroral observations will begin using an 
‘all-sky’ camera whieh has been specially modified 
by Mr. James Patcn. This consists of a mirror 
and a camera which takes a picture of the sky 
every minute and gives a complete record of auroral 
displays. The anly ionospheric work to be under- 
taken this present year will be measurements of 
atmospheric noise. Glaciology will not be prominent 
in the reconnaissance year, nor will seismology or 
gravity. d 

The latest reports from the Royal Society base are 
that the skeleton .of the hut is in place, but that it 
will take about two months before the roof and the 
side walls are campiste. -Since the Tottan left on 
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January 22, the base has been visited by the Theron, 
Dr. V. E. Fuchs's Trans-Antarctic Expedition ship; 
on her way south to the head of the Weddell Sea. 
Dr. Fuchs called again on February 8 after setting 
up his own base on the Filchner Ico-shelf at lat. 
77° 57’ S., long. 37° 16’ W., about twenty-five miles 
west of. Vahsel Bay. In due course it is hopéd that, 
an overland route will be established between the 
bases, which are more than two hundred miles apart. 
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Plans for the future are that next year the two 
expeditions will share a large ice-breaking sealer. 
She will go south in November 1956 carrying eighteen 
men for the International Geophysical Year party 
and eighteen men for the Trans-Antarctic party, and 
will arrive at Coats Land in January 1957. There 
will be a brief visit by a relief ship in January 1958 ; 
and the geophysical party is due to leave the Weddell 
Sea in January or February 1959 to return to Britain. 


. CHINESE ASTRONOMICAL CLOCKWORK 


By Dr. JOSEPH NEEDHAM, F.R.S. / 
Caius College, Cambridge 


WANG LING MES 


z Trinity College, Cambridge 


AND 


T is generally agreed that the invention of the 

mechanical clock was one of the most important 
turning-points m the history of science and tech- 
nology. According to the view accepted until 
recentlyt-4, the problem of slowing down the rotation 
of & wheel to keep & constant speed continuously in 
time with the apparent diurnal rotation of the 
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heavens was first solved in Europe in the early 
fourteenth century A.p. Trains of gearing were then 
combined with the verge and foliot escapement and 
powered by a falling weight. Recent research has 
shown, however, that these first mechanical time- 
keepers were not so much an innovation as has been , 
supposed’. They descended, in fact, from a long 
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Tig. 1. Astronomical clock of A.D. 1088 from Su Sung’s '"Hsin I Hsiang Fa Yao", ch. 3, p. 2a. External appearance, The armillary 
sphere on the platform above, the celestial globe 1n the upper chamber of the tower, and the pagoda with the time-announcing jacks 
below this. On the right, the housing removed to show the water-tanks, Estimated total height about 30 ft. 


Fig. 2. The same as Fig. 1. 
wheel with its scoops. 


General view of the works, Vertical shaft with jack-wheels in the foreground, behind this the driving- 
Water-tanks on the right, part of the anti-recoil device on the left at the top. Escapement not shown in this 
diagram, though the device above the wheel 1s probably intended for part of it . 
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Fig. 3. General reconstruction. The numbers indicate technical terms which will be given and explained in the full publication. 


Gearing at the top of the jack-wheel shaft on the left drives the celestial globe. 


The long shaft rotating the armillary sphere was in 


later models replaced by successively shorter chain drives, as shown in the inset. On the right are the two norlas which raised the water 


J to th 


series of complicated astronomical ‘clocks’, planetary 
models, mechanically-rotated star-maps and simular 
devices designed primarily for exhibition and demon- 
stration rather than accurate time-keeping. Although 
such devices are of the greatest interest as the earliest 
complex scientific machines, it has not hitherto been 
possible to adduce more than a few fragmeniary 
remains, and literary descriptions tantalizingly m- 
complete, which lack sufficient detail for clear 
understanding of the mechanical principles involved. 
But the examination of certain medieval Chinese 
texts, the relevance of which has not been realized, 
has now permitted us to establish the existence of a 
long tradition of astronomical clock-making m China 
between the seventh and the fourteenth centuries a.D. 

The key text is the “Hsin I Hsiang Fa Yao” 
[New Design for a (Mechanized) Armillary (Sphere) 
and (Celestial) Globe], written by Su Sung in a.p. 
1090, tho appropriate sections of which we have fully 
translated. ‘This describes in great detail an astro- 
nomical clock of large size (Figs. 1 and 2) powered not 
by a fallmg weight, but by a scoop-wheel using water 
or mercury. Besides the rotation of the sphere and 
globe by trains of gear-wheels, the -clock embodied 
elaborate tume-keeping jack-work. The escapement 
consisted of a weigh-bridge which prevented the fall 
of each scoop until full, and a trip-lever and parallel 


e uppermost reservoir, sufficient for twenty-four hours running. (Drzwn by Angel) 


linkage system which checked the rotation of the 

wheel at another point. An anti-recoil device was 
also built in. The kasic principle involved is thus 
more like the anchor escapement of the late seven- 
teenth century than the verge and foliot type, 
although the time-keepmg is, of course, governed 
mainly by the flow of water rather than by the 
escapement action itself. This type of effect is 
therefore the ‘missing link’ between the time-keeping 
properties of a steady flow of liquid and those of 
mechanically produced oscillations. So complete is 
the description, which has yielded more than a 
hundred and fifty tecknical terms of eleventh-century 
mechanics, that it has been possible to prepare 
deteled working drawings: of the clock (Figs. 3 . 
and 4). . 

The full understanding of this text has enabled us 
to interpret many descriptions of other clocks con- 
tained partly in the dynastic histories and partly in 
other sources, some from books now lost, but pre- 
served in the “Ya Hai” encyclopedia of a.p. 1267. 
Thus an important astronomical clock driven by 
mercury was built by-Chang Ssu-Hsiin, a Szechuanese, 
in A.D. 979. The tradition seems to start with an 
instrument completed in A.D. 725 by the Tantric 
monk, I-Hsing, and an engineer named Liang Ling- 
Tsan, the description of which would not have been 
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Fig. 4. 
parallel linkwork. The Bai iion flow delivered into the scoop 
at 70. (Drawn by Angel) 


Diagram of the escapement, with its weigh-bridge and 


eomprehensible without thorough prior study of Su 
Sung's text. 

Earlier texts describo celestial globes or demon- 
strational armillary spheres rotated by clepsydra 
water. These range from the work of Chang Hêng 
about A.D. 130 to that of Kêng Hsün about 590, 
but evidence of any escapement is absent. We sup- 
posed at first that these employed only the smlung 
float of a large clepsydra. This was the system of 
the Hellenistic anaphoric clock with its rotating 
astrolabic dial’, and perhaps also of the famous 
striking water-clocks of the Byzantine? and Arabies 
culture-areas. But textual and. historical considera- 
tions incline us rather to the view that the clepsydra 
water dripped on to a scoop-wheel, turning a shaft 
with & trip-lug which constituted & pinion of one. 
This acted on a toothed ring on the apparatus, 
moving it tooth by tooth. 
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It thus appears that the Chinese tradition of 
astronomical clockwork was more nearly in the 
direct line of ancestry of the late medieval European 
mechanical clocks. Moreover, the detailed description 
of this previously unrecognized type of water-driven 
clock has made it possible to find similar devices 
incompletely described (perhaps because incompletely 
known) in Indian’, Arabic and Hispano-Moorish?* 
texts. Of the transmission of influences little can as 
yet be said, though there are indications that the 
European centuries just preceding the fourteenth 
knew devices with water-powered and mechanically 
checkéd .driving-wheels!?. This would suggest that 
the time of transmission was rather that of the 
Crusades (as in the case of the wind-mill) than that 
of the Pax Tartarica and Marco Polo. 

All the texts now translated, with commentary and 
discussion, will, it is hoped, be pubhshed as a special 
monograph by the Antiquarian Horological Society, 
to which the results of the mvestigation have been 
communicated. 
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Antiquarian 


NUCLEIC ACIDS AND PROTEIN SYNTHESIS 


N recent years it has become inereasingly evident 
that the nucleic acids play an important part in 
cellular metabolism, and the general interest in the 
recent developments in this field was well demon- 
strated by the size of the audience which attended 
the Biochemical Society’s symposium on ‘The 
Structure of Nucleic Acids and their Role in Protein 
Synthesis”. This meeting was held at the London 
Soro of Hygiene and Tropical Medicine on February 
18 last. 

In opening the morning session, which was con- 
cerned mainly with recent chemical and physical 
evidence about the structure of the nucleic acids, 
the chairman, N. W. Pirie (Rothamsted Experimental 
Station), defended the work of P. A. Levene, which 
of recent years has been criticized for obscuring the 
issue by over-simplification. He also suggested that 
some suitable word should be coined to embrace the 
terms ‘purine’ and ‘pyrimidine’. 

The first paper in the symposium was given by 
Dr. R. Markham (Agricultural Research Council 
Virus Research Unit, Molteno Institute, Cambridge), 
who outlined the discoveries which have been made 


in the past ten years and which have more or less 
revolutionized ideas about the structure and the 
complexity of the nucleic acids. Much of his talk 
was devoted to a discussion of the degradative 
approaches which have led to the picture of nucleic 
acids as straight-chain molecules made up of 
nucleoside residues linked by 3’: 5'-phosphodiester 
bridges. He also emphasized the importance of the 
hydroxyl group at C’2 as & part of the structure of 
ribonucleic acids which might be involved in the 
biological transformations of the molecules, and he 
pointed out that its absence in deoxyribonucleic 
acids has precluded a chemical mvestigation of the 


‘latter by methods which have proved so successful 


in the study of the ribonucleic acids. The deoxy- 
ribonucleic acids have, however, been found to have 
structural regularities ; but he doubted whether the 
self-replicating mechanisms which have been postu- 
lated recently by various workers will fit all the 
expérimental observations. 

In discussion, Dr. F, H. C. Crick outlined a scheme 
by means of which he believed these difficulties could 
be overcome. He also doubted whether the less 
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common purines and pyrimidines have any real 
biological significance. 

The second paper of the morning session was given 
by Dr. M. H. F. Wilkins (Medical Research Council 
Biophysics Unit, King’s College, London), who 
described some of the elegant X-ray crystallographic 
work which has come from King’s Collego, 
London, and which has been responsible for our 
present conception of deoxyribonucleic acids as 
double helices. He pointed out that the X-ray data 
indicate that the molecule has two grooves of unequal 
depths, and that in the nucleoprotamines the poly- 
peptide chains le inside these grooves, the non-basic 
amino-acid residues occurring in pairs so as to be 
able to loop away from the main helix. The data 
obtained with nucleohistones are not so easily inter- 
preted, but they suggest a substantial amount of 


orientation of the protein on the nucleic acid. 


molecules. 

Dr. Wilkins deplored the current tendency of 
physicists to explain the relationship between 
nucleic acids and protein synthesis by numerological 
arguments, and suggested that, among other things, 
certain of their premises are faulty. This evoked a 
reply by Dr. Crick, who pointed out that the number 
of ammo-acids in each protem has been found to be 
essentially the same, namely twenty, if a few mmor 
suppositions are made- 

The afternoon session, with Prof. J. N. Davidson 
(Biochemistry Department, University of Glasgow) 
in the chair, was concerned with the relationship of 
the nucleic acids with protein synthesis; he intro- 
duced the session with & general survey of the present 
knowledge of the various sub-cellular elements and 
the problem of their isolation. 

The study of protein synthesis in higher organisms 
was discussed by Dr. B. A. Askonas (National 
Institute for Medieal Research, London), who 
described the use of radioactive tracers to follow 
amino-acid incorporation into protems in various 
cell fractions. A particularly suitable system for this 
kind of experiment is to be found in cells synthesizmg 
protem in response to @ specific stimulus such as 
occurs in immunological reactions. It is, however, 
difficult to obtam results of this type with sub- 
cellular preparations, and it is necessary in such 
cases to follow the labelling of various fractions 
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isolated by physical methods. Fractions rich in 
nucleic acid are founi to have most activity. 

Dr. E. F. Gale (Medical Research Council Unit for 
Chemical Microbiology, Cambridge) described some 
of the recent work which he has carried.out on dis- 
rupted Staphylococcus aureus suspensions, following 
the incorporation of labelled amino-acids. Deoxy- 
ribonucleic acid m a powerful stimulatory substance 
and loses its activity on hydrolysis. Ribonucleic acid 
is not so active, but cn enzymic degradation becomes 
very active indeed. The identification of the various 
factors influencing the incorporation. of specific 
amino-acids with specific polynucleotides has, how- 
ever, been found to ke incorrect, and it appears that 
specific substances of unknown nature are liberated 
when the nucleic: acid is broken down. 

In comment, Dr. W. E. Cohn remarked that 
nucleic acid preparations may yet prove to, contain 
substances of which we have no knowledge at 
present. 

. The baeteriophage-bacterium system was the sub- 
ject of the last paper in the session, which was given. 
by Dr. K. Burton “Medical Research Council Cell 
Metabolism Researck Unit, Oxford). This system is 
of particular interest in view of the injection of virus 
nucleic acid which ie known to take place on infeo- 
tion; but ıb was pointed out that a not inconsiderable 
amount of protein & also introduced at the‘ same 
time into the bacterium. In the case of the T even 
bacteriophages whick parasitize Hscherichia colt, it is 
actually possible to follow the synthesis of bacterio- 
phage nucleic acid because of the presence of a 
, Specific pyrimidine, {hydroxymethyl cytosine, in the 
` latter, and it is certam that study of this system will 
be of great importance in the future. Results 
obtained so far, however, do not seem to fit with 
any simple replication mechanism of the types which 
Have been propased. 

The meeting ended with a general impromptu 
discussion of template, mechanisms involving nucleic 
acids. Although the general tenor of the symposium 
was somewhat speculative, the interest of* the 
audience and the many questions raised in discussion 
showed that the chcice of subject was a good one, 
and the Buochemicel Society and its symposium 
organizer, Dr. E. M. Crook, are to be congratulated 
on the success of the meeting. 


OBITUARIES 


Prof. W. C. McC. Lewis, F.R.S. 


Wrrs the death of Wiliam Cudmore McCullagh 
Lewis on February 11, Britain lost one of its finest 
physical chemists. After graduating with distinction 
at the Royal University of Ireland in 1905, he carried 
out research work at the Universities of Liverpool, 
Heidelberg and London and was appointed lecturer 
of University College, London, in 1910. The best- 
known of his many early researches were his experi- 
mental verification, with F. G. Donnan, of the Gibbs 
adsorption isotherm and his theoretical treatmént of 
the Joule-Kelvin effect. These two substantial ad- 
vances have long since found their way into standard 
text-books. In 1918 Lewis was appointed to the 
Brunner professorship of physical chemistry at the 
University of Liverpool, & chair which he held until 
his retirement in 1947. He was elected a Féllow of 
the Royal Society m 1926. 


During his first desade at Liverpool, Lewis led an 
active school in experimental studies of chemical 
kinetics. The most notable smgle pubhecation in a 
long series of papers on catalysis is his “Calculation 
in Absolute Measum of Velocity Constants „and 
Equilibrium Constants m Gaseous Systems” (1918). 
Not all the conchisions of this paper have proved to 
be correct. It is now known, for example, that 
diatomic molecules do not dissociate by a first-order 
mechanism, and thar activation generally is not by 
direct interaction with the radiation field. These, 
however, are points of detail in comparison with his 
main. conclusions, which are that velocity coefficients 
in gaseous systems can be treated by the methods of 
statistical mechanics and that in certam examples 
the rate of chemica change 1s simply the rate of 
molecular collisions multiplied by the fraction of the 
total number of molecules which have sufficient 


604 


energy. Trautz had independently come to the same 
conclusion in 1916 but, on account of the First 
World War, the Zeitschrift fiir anorganische und 
allgemeine Chemie was not available to Lewis, and 
both can claim equal credit for their outstanding 
contribution. The Trautz-Lewis collision theory 
gave a very considerable impetus to the study of 
chemical change. . 

In collaboration with, Blair Bell, Lewis led, in the 
early 1920’s, another active team of physical chemists 
in cancer research. This circumstance probably 
explains why, like Arrhenius before him, he later 
transferred his research interest to biochemical and 
physiologieal problems. 

Lewis is most widely known as the author of “A 
‘System of Physical Chemistry", a graduate text- 
book in three volumes which went into four English 
editions in nine years. To the task of preparing it 
he brought the experience of a skilled experi- 
mentalist, the wide learning of one conversant with 
meny foreign tongues and the sympathy of one 
accustomed to teach. His book reveals a breadth of 
outlook which is not entirely unexpected from one 
familiar with the methods of research of so many 
different universities ; there is in it no vestige of the 
narrowness so often found in books written by those 
who teach only where (and often only what) they 
were taught. His book is by no means perfect. At 
the time of its appearance the character of physical 
chemistry was rapidly changing, and the author 
must have worked exceptionally hard to keep abreast 
with the many developments of that period. As 
things turned out, material which Lewis had to put 
in ‘an appendix to his third volume appears in the 

introductory passages of modern text-books. Despite 
its shortcomings, however, his text-book exerted a 
` wide influence and can truly be described as the first 
original treatise of advanced physical chemistry in 
the English language. - c 

Nature had endowed W. C. McC. Lewis not only 
with a brilliant intellect but also with magnificent 
physique, so that the reflexion of most men on 
meeting him was that here was a grand type of man. 
The dignity of his appearance was heightened by his 


impeccably correct bearing and mellifluous voice.. 


The frequent gleams of humour in his eye and flashes 
of Irish wit in his utterances saved him from being 
ponderous or pompous. He was an extremely retiring 
man and abhorred publicity. His attendance at 
public scientific gatherings averaged one in twenty 
years. He made lasting friends of those whom he 
taught, and proved himself to be throughout his 
career & great scientist and a kind man. 
E. A. MozuwrN-HuGHES 


Dr. Harold King, C.B.E., F.R.S. 


-Ds. Hanonp Krye, a former member of the 
scientific staff of the Medical Research Council, died 
suddenly at his home in Dorset on February 20. at 
the age of sixty-eight. 

The son of a schoolmaster, King studied chemistry 
at Bangor under K. J. P. Orton and in 1911 pub- 
lished, with Orton, his first group of papers, on the 
. chlorination of aromatic compounds. From Bangor 

_.he moved for a few months to a company of tar 
distillers at Beckton, but, finding the atmosphere 
uncongenial he aecepted in, 1912 an appointment 
with Burroughs Wellcome, Here “he came into con- 
tact with F. L. Pyman, G. Barger and H. H. Dale, 
and acquired his abiding research interest in the 
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chemistry of pharmacologically active compounds.. 
In 1919, King was asked to join a small group of 
workers who were to establish the reputation of the 
new National Institute for Medical Research at 
Hampstead; here he remained for the rest of his 
working life. ' 

A men of.quieb and retiring disposition, King. 
preferred his laboratory bench to all other attractions, 
and his gradual emergence as & scientific figure of 
international repute seemed almost to surprise him. 
Early contributions on hyoscine, muscarine and the 
cinchona alkaloids were followed, m 1924, by the 
first paper of a long series on trypanocidal arsenicals. 
While no outstanding new drug was synthesized 
during these investigations, there emerged & much 
fuller^ understanding of the relationship between 
constitution and trypanocidal action, and eventually, 
in collaboration with the late Warrington Yorke and 
E. M. Lourie, King developed an entirely new group 
of chemotherapeutic drugs, the diamidines. 

Although probably the most active British chemist 
of his generation in chemotherapy, with many. con- 
tributions on trypanocides, antimalarials, amcebicides 
and on the chemotherapy of virus infections, King’s 
interests ranged over a much wider field, and his 
most outstanding contributions were in the field of 
the chemistry of natural products. In 1935, he pub- 
lished in Nature a brief note on curare, followed by 
& masterly series of papers extending over fourteen 
years in the Journal of the Chemical Society ; in these 
he reported methods for the isolation of pure curare 
alkaloids; he also provided complete proof of the 
structure of d-tubocurarine and related alkaloids and 
clarified the botanical problem of the origin of the 
different curares. Moreover, he stimulated work at 
the ‘National Institute on the polymethylene di- 
quaternary ammonium salts, simple analogues of 
tubocurarine, now in general therapeutic use as the 
well-known methonium compounds. 

In 1932 also, King, together with the late Dr: O. 
Rosenheim, suggested & new structural formula for 
the steroids, which was quickly accepted as an out- 
standing clarification of the field, and made possible 
the rapid progress which followed in elucidation of 
the structural relationships of the sex hormones and 
the cardiac aglycones. 

Although he did not welcome administrative 
responsibility, Dr. King was for many years an 
efficient secretary to the Chemotherapy Committee 
of the Medical Research Council, and during the War, 
secretary also to the Committee for Penicillin Syn- 
thesis. In 1933, he was elected to the Royal Society, 
and in 1941 was awarded the Hanbury Medal of the 
Pharmaceutical Society. 

One additional publication deserves special atten- 
tion, since it relates to King’s activity outside the 
laboratory ; in 1946 he read a paper to the South 
London Entomological and Natural History Society 
on the “Sex-attractant Principles of Moths’. Few 
men ean have derived such constant pleasure from 
their hobby as did King from his collection and study 
of British moths. No colleague could regard himself 
as a friend until he had been privileged to-examine 
that collection, and no other subject could thaw 
King’s natural reserve in the same way. Perhaps 
this collection showed his true character more clearly 
than any scientific paper; a lover of order, peace 
and beauty, King was a true naturalist. Those of us 
who passed through his laboratory as junior col- 
leagues will always remember him with affection, not 
only because he was helpful, but also because of his 
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-likeable personal idiosynerasies, his determination to 
do things for himself, his staunch insularity and his 
refusal to discourage or disparage the ideas of his 
juniors, however wild those ideas may have seemed 
to a man of his scientific insight. 

Dr. King married in 1923 Miss E. M. Croft and is 
survived by her and his one son. T. S. Worx - 


Dr. Robert M. Yerkes 


Tue death occurred on February 5 of Dr. Robert 
M. Yerkes who, for well over fifty years, played a 
dominant part in the development of animal psycho- 
logy and, in particular, the study of the behaviour 
of apes and monkeys. -Yerkes graduated in 1899 
from Harvard University, where he was given his 
first teaching post. In 1917, the year the United 
States entered the First World War, he left to become 
professor of psychology and director of the Psycho- 
logical Laboratory at the University of Minnesota. 
During the course of this appointment he became 
special adviser on the selection of officers to the 
Armed Services, and chairman of the Research 
Information Service of the U.S. National Research 
Council. He also held & number of other official 
advisory appointments, and in 1921 became chairman 
of a Committee on Problems of Sex that was set up 
by the National Research Couneil. This body, of 
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which Yerkes continued to be chairman until 1947, 
was highly influential in developing the study of 
reproductive physiology and of endocrinology. 

Yerkes will be best remembered for his studies of 
the behaviour of apes ; his own research interest was 
mainly in the quest:on of intelligence and ideational 
behaviour. His firsts big monograph on the subject, 
entitled “Mental Life of Monkeys and Apes", was 
published in 1916. The work for which he is best 
remembered wes done after 1924, when he was 
appointed professor of psychology at Yale University. 
It was during this phase of his career that Yerkes 
established and organized the Yale Laboratory of 
Primate Biology at Orange Park, Florida. This 
Laboratory specializes in work on chimpanzees, and 
has been responsitle not only for most of the 
behavioural studies that have been made of apes, 
but also for much o? the information we have about 
their reproductive paysiology. 

In 1929 Yerkes published, in collaboration with 
his wife, Ada W. Yerkes, a monumental work called. 
“The Great Apes”. This book immediately became, 
and remains, a source book of information on almost 
all aspects of the spes except their anatomy. In 
1943, shortly befor he retired from the active 
direction of his department at Yale, Yerkes pub; 
lished another book under the title “Chimpanzees : 
& Laboratory Colony", which is also the authoritative 
work in its field. S. ZUCKERMAN 


NEWS and VIEWS 


Industrial Metallurgy in Birmingham : 
i : Prof. E. C. Rollason 


Pror. E. C. RorrasoN, at present Henry Bell 
Wortley professor of metallurgy in the University of 
Liverpool, has been appointed to the chair of indus- 
triel metallurgy in the University of Birmingham in 
succession to Prof. A. J. Murphy, who has been 
appomted principal of the College of Aeronautics (see 
Nature, 176, 55; 1955) Prof. Rollason has dis- 
tinguished himself in both university work and 
industry. He took his M.Sc. degree at Birmingham 
in 1932 and gained his first experience of teaching at 
the County Technical College, Wednesbury. Return- 
ing as senior lecturer to the Department of Metallurgy 
in Birmingham in 1935, he carried out research which 
led to the Ph.D. degree, and contributed to the 
development of teaching methods in the Department. 
At the outbreak of war, Prof. Rollason was seconded 
to the firm of Murex Weldmg Processes, Ltd., to 
pursue researches on the welding of armour plate 
and other important defence problems. In 1942 he 
accepted the post of research manager; he later 
became a director of the Company, and played an 
important part in building up the Research Depart- 
ment. Prof. Rollason returned to academic life in 1951 
when he was appomted to the chair of metallurgy at 
Liverpool, where he has devoted himself to the re- 
organization of the laboratory training and the 
development of the undergraduate and postgraduate 
schools. Prof. Rollason has taken an active part on 
the Research Board and committees of the British 
Welding Research Association, and is the author of 
many papers on the metallurgy of stainless steel, 
metal spraying, and the welding of ferrous and non- 
ferrous metals, as well as of a successful text-book, 
"Metallurgy for Engineers". 


Millport Marine Stazion, Scottish Marine Biological i 
Association : Mr. E. Ford 


. Mm. E. Forp is retiring from the joint post of 
director of the Millport Marine Station and secretary 
to the Scottish Mars Biological Association, which he 
has held since 1949. Previously the secretaryship had 
been & part-time post not held by the director of the 
Station. ‘At the same time as Mr. Ford was appointed, 
the Association took under its auspices the Oceano- 
graphic Laboratory et Edinburgh and, in his capacity 
as secretary, Mr. Fcrd became responsible for both 
laboratories. He-suceessfully achieved the formidable 
task of administration involved in the organization 
of the Association’s office at Millport, from which 
the affairs of both laboratories are controlled. During 
the seven years of his directorship at Millport, Mr. 
Ford has been responsible for major developments, 
and the Station has become a research institute of 
major importance. Much of the research accom- 
modation has been rebuilt and enlarged, the library 
reorganized and a workshop and stores erected. 
With aid from the Carnegie Trust of the Universities 
of Scotland, a new aquarium has been erected and a 
new classroom is now just completed. The scientific 
staff has increased, end a second research vessel has 
been acquired. 


Dr. C. H. Mortimer 


Dr. C. H. MonrivER, who succeeds Mr. Ford, has 
been for some twenty years a member of the staff of - 
the Windermere Laboratory of the Freshwater Bio-: 
logical Association, reaching the grade of senior 
principal scientific officer: After graduating in 
zoology from thé University of Manchester, Dr. 
Mortimer took a research degree at the- University 
of Berlin. His first work was on cytology and repro- 


606 


duction in Cladocera; but after appointment to 
Windermere his interest moved to the physical and 
chemical aspects of organic production in: fresh- 
waters. He has carried out notable research on the 
exchange of dissolved substances between mud and 
water and more recently on water movements. This 
has carried him as far afield as Lake Michigan in the 
United States and Loch Ness in Scotland. There is 
much m his approach to the problems of water 
movements and fertility which is common to fresh- 
waters and the sea. His change, therefore, from the 
one type of aquatic research to the other is natural 
and should prove highly productive. 


Royal Geographical Society : Medals and Awards, 
1956 í 


H.M. Tus QUEEN has approved the award of the 
Royal Medals of the Royal Geographical Society as 
follows: Patron’s Medal: John Giaever, Norwegian 
Polar Institute, leader of the Norwegian—British— 
Swedish Antarctic Expedition, for contributions to 


polar exploration ; Founder’s Medal: Charles Evans, 


leader of the Kangchenjunga Expedition 1955, for 
contributions to Himalayan exploration. 

The Council of the Society has made the following 
awards: Murchison Grant: Dr. Alice Garnett, for 
contributions to physical geography and geographical 
education; Mrs. Patrick Ness Award: Robert 
Dovers, Australian National Antarctic Research 
Expedition, for contributions to Antarctic explora- 
tion and mappmg; Gill Memorial: R. A. Skelton, 
superintendent of the Map Room, British Museum, 
for studies in the history of cartography and explora- 
tion; Back Grant: Richarda Hamilton, senior 
scientist, British North Greenland Expedition ; 
Cuthbert Peek Grant: David Oates, Fellow of 
Trinity College, Cambridge, for archeological surveys 
in Iraq. : 


Imperial Chemical Industries Transfer Scholar- 

ships 

Wire the aim of increasing the number of 
university science graduates, Imperial Chemical 
Industries, Lid., is to provide annually over the 
next few years about fifty scholarships of a new 
type, designed to enable students who have not 
specialized in science at school to commence serious 
study of science at the university itself. To be known 
as I.C.I. Transfer Scholarships, they will make it 
possible for students to take a prelimmary science 
course of one year’s duration at certain universities, 
and then go on to take normal honours science courses. 
The scholarships will be available for the first time 
during 1956-57 at the University of Cambridge ; 
Imperial College of Science and Technology, London ; 
King's College, Newcastle ; the University of Liver- 
pool; and the University of Oxford. The value of 
the scholarships will be based on State Scholarship 
rates, and there will be continuing small awards to 
scholars who successfully pass on to take honours 
science courses. The scheme has the full support of 
the Mmuistry of Education and of the universities 
and colleges, concerned. Imperial Chemical Indus- 
tries believes that these scholarships will help to 
.Solve one of the major problems of present-day 
industrial Britain—namely, the trammg of a greatly 
increased number of scientists and technologists. 
There are many young men who have taken arts 
courses at school and done well in them, but who, 
on ‘going forward to the university, may wish to 
specialize in science subjects rather than taking 
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advanced work in arts. At present they are not 
able to do this, for unless they have studied science 
at school they are unable to enter honours schools of 
science and technology m English universities. The 
scholarships are expected to produce 40-50 additional 
scientists or technologists per year, but that will be 
only a part, and probably a small part, of their 
influence if they serve to encourage a wider provision 
of elementary science courses in the universities. 


Royal Society Antarctic Station at Halley Bay 


Ai the authorities concerned have agreed to a 
recommendation of the Council of the Royal Society 
that the bay 1n Coats Land, Antarctica, in which the 
advance party of the Royal Society Antarctic 
Expedition for the International Geophysical Year, 
led by Surgeon Lieutenant-Commander D. Dalgliesh, 
landed from the M.V. Tottan on January 6, be called 
Halley Bay; and that the site of the hut, which is 
là miles inland -from the coast, be known as Royal 
Society Base (see p. 598 of this issue). Edmond 
Halley was a former secretary of the Royal Society, 
and this year is the tercentenary of his birth. His 
scientific work made pioneer contributions to many 
of the subjects which will receive further concen- 
trated observation durmg the International Geo- 
physical Year. Thus he studied the theory of the 
Earth's magnetic field, and m 1698 and 1700 made 
two voyages to the-North and South Atlantic Ocean, 
which resulted, in 1701, in the publication of the first 
magnetic chart. His further studies enabled him to 
realize that the aurora borealis is associated with 
the Earth's magnetism. He discussed with much 
care the problem of trade winds, which were very 
important to the sailing ships of his day, and carried 
out some fundamental work on ocean currents, and 
noticed. the variation of gravity as he approached 


. the equator. 


Department of Scientific and Industrial Research 

Bill 

THe Department of Scientific and Industrial 
Research Bil (London: H.M.S.O. 6d. net), issued 
simultaneously with the Department’s annual report 
for the year 1954-55, and which received its first 
reading in the House of Lords on March 20, proposes 
to replace the present Advisory Council for Scientific- 
and Industrial Research by an executive Council, 
referred to in the Bull as the “Research Council". 
The body, like the present Advisory Council, will 
comprise persons eminent in industry and in science, 
but wil in future be ni executive charge of the 
Department, subject to the over-riding responsibility 
of the Committee of the Privy Council for Scientific 
and Industrial Research and of the Lord President 
of the Council as its chairman. The Bill also provides 
in a specific Act of Parliament for the expenditure of 
the Department to be met out of moneys provided 
by Parliament, and the Imperial Trust for the 
Encouragement of Scientific and Industrial Research 
is accordingly dissolved. There appears to be nothing 
in the Bill which provides specifically, however, for 
financing the work of the Department other than on 
a “year-to-year basis. The present annual report, 
while noting. an inerease of £260,000 in the net 
estimate of the Department for 1956-56 compared 
with 1954-55, records a failure to maintain the 
annual rate of increase in staff of two hundred 
required by the five-year plan. Some concern is 
expressed about the work of the research associations, 
more particularly in the smaller industries, and the 
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advantage of linking the research association serving 
such an industry. with an established and related 
research association serving a larger industry is 
emphasized. Confidence 1s none the less expressed 
that during the past five years the research association 
movement as a whole has demonstrated its strength 
and vitality and that most of British mdustry believes 
firmly in the value of its research associations. 


Awards for Advanced Courses at Technical 


Colleges 


IN & written answer on March 15 to a question 
in the House of Commons, the Minister of Educa- 
tion, Sir David Eccles, said that during 1953-54, 
the latest year for which figures are available, 
9,829 awards were obtained by students of advanced 
courses at technical colleges. Of these, 237 were 
internal degrees in science and 209 internal degrees 
in technology at the University of London; 722 
external degrees in science and 283 external degrees 
in technology; 110 associateships of the Royal 
Institute of Chemistry; 248 Higher National 
diplomas; 6,940 Higher National certificates; 350 
college diplomas (technical) ; and 90 college diplomas 
(science). 


Agricultural Research in Scotland 


In-a written reply on March 9 to a question 
in the House of Commons, the Secretary of State 
for Scotland, Mr. J. Stuart, said that eight institutes 
for agricultural research 1n Scotland are financed 
by the Department of Agriculture for Scotland 
and administered by independent governing bodies 
under the general scientific guidance of the Agri- 
cultural Research Council. Expenditure on agri- 
cultural research for the current financial year 
amounted to £875,800, of which £140,050 was capital 
expenditure ; on agricultural education to £362,300, 
of which £148,300 was capital and £159,000 main- 
tenance expenditure on agricultural colleges, and 
£55,000 on farm schools; and on agricultural 
advisory services to £537,400. These figures take no 
account of expenditure at Scottish universities on 
agricultural education met by the "Universities 
Grants Committee. 


Projected Giant Radio Telescope in Australia 


In 1954 the Carnegie Corporation of New York 
offered the Australian Commonwealth Scientific and 
Industrial Research Organization 250,000 dollars 
towards the construction of a giant radio telescope 
for its Radiophysics Division, subject to the pro- 
vision of sufficient further funds from other sources. 
Smee then the Australian Commonwealth Govern- 
ment has promised to pay half the cost of the project, 
and further private donations have been received 
including a second 250,000 dollars from the Rocke- 
feller Foundation. These generous contributions are 
sufficient to permit the construction of an instrument, 
and arrangements have been made with the London 
firm of consulting engineers, Freeman, Fox and 
Partners, to undertake a design study. In this work 
they will be assisted by Dr. B. N. Wallis. Details of 
the instrument will depend on structural factors and 
available finance ; but the broad specification is for 
a steerable reflecting telescope of the maximum 
feasible aperture which will work without deteriora- 
tion in performance down to a wave-length of 21 cm. 
(the atomic hydrogen spectral lme). A corresponding 
instrument, of 250-ft. aperture, is nearing completion 
at Jodrell Bank in England, and the construction of 
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others is contemplated in the United States; but 
this is the only one projected for the southern hemi- 
sphere. It will be invaluable in completing the 
coverage of the whole sky, and, with this in mind, 
the International Astronomical Union and the Royal 
Astronomical Saciet; have each expressed themselves 
as strongly favouring the project. 


Natural History of Coral Atolls 


Durma the Amsrican atom-bomb tests in the 
Marshall Islands in 1946, known as ‘Operation Cross- 
roads’, comprehensive investigations on the geology, 
ecology and oceanography were carried out not only 
at Bikini atoll where the weapons experiments took 
place but also, as ccntrols, at the neighbouring atolls 
of Eniwetok, where the ecology had been somewhat 
disturbed by wartime military operations, and at 
Rongerik and Ronzelap, which had scarcely been 
touched by the outer world. The studies were con- 


tinued by expeditims in 1947 and 1950, when the. 


geological structure at Bikini was explored by several 
diamond-drill holes, and when seismic refraction and 
aerial magnetic surveys wero made over this atoll, 
an adjacent guyot and the surrounding sea-floor. 
The conclusions of tne large team of workers engaged 
m this project have lately been published by the 
United States Geolcgical Survey (Professional Paper 
No. 260, 1955; pacts A-R, 684 pp., 218 text figs. 
and 224 plates). Alcng the submarine slopes of Bikini 
and of the nearby seamount, specimens of olivine- 
basalt, basaltic ash and basic volcanic tuff were 
dredged from depths of 1,000-2,010 fathoms (6,000- 
12,060 ft.), providing the first direct evidence of the 


volcanic nature of the base on which a coral atoll is- 


built. In the deepest borehole (2,556 ft.) the coral 
reef was not bottomed, the strata penetrated con- 
sisting entirely of fine detrrtal limestones, in com- 
position almost a pure calcium carbonate, all origin- 
ally deposited in lagoonal waters not less than 
30 fathoms in deptk. The oldest sediments reached 
are of (?) Oligocene age. Seismic refraction studies 
have confirmed and. extended the results of drilling 
by indicating that several thousand feet of relatively 
unconsolidated caleareous rock overlies & volcanic 
core with a highly irregular topography. Unlike the 
borings uridertaken at Funafuti atoll (to a depth of 
1,114 ft.) in 1896-98 and at North Borodino (1,416 ft.) 
in 1934-36, the driling at Eniwetok (1,285 ft.) and 
Bikini (2,556 ft.) has yielded cores of hmestone rock 
which, is quite free from dolomitization. It is a 
measure of the mtersity of the collecting carried out 
during the recent surveys that more species of corals 
are now known from Bikini atoll than from anywhere 
else in the world. 


Animal Husbandry 


Tux sixth holder cf the Devon County Agricultural 
Association ‘Lectureship endowed at Seale Hayne 
Agricultural College was Prof. J. E. Nichols, of the 
University College of Wales, and in his series of four 
lectures on “Animal Husbandry”, given during 
1954-55 and now published (pp. 40. Newton Abbott : 
Seale Hayne Agricultural College, 1956; 4s.) he 
deals with general principles and then the particular 
problems of beef and dairy cattle, sheep and pigs. 
His final lecture is concerned with the methods and 
aims of to-day anc to-morrow. In the first two 
lectures he gives parzicular attention to the sequences 
of change in bodily form and function m relation to 
nutritional requrements and to costs: to the inter- 
acting factors which affect-beef and milk production 
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values of soil analyses and on the pumice soils. 
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and, in particular, the need for cowmanship. In his 
third lecture the differences in husbandry arising 
mainly from fertility-rates are discussed with respect 
to sheep and pigs, and in his final lecture an attempt 
is made to bring the present and the immediate future 
into perspective. Prof. Nichols points out that 
intensive management 1s best reserved for the phases 
during which intensive production takes place in 
order to reduce wastage of stock and conserve feed 
resources. In general, intensive conditions—whether 
they refer to housing, to feeding, to control or to 
stockmanship—are most needed and are best applied 
to the peak periods of lactation, to before and just 
after parturition, and again to the finishing period of 
bacon, pork, mutton and beef. So far as cattle are 
concerned, as part of the requirements for intensi- 
fication, the simple point of dehorning comes into 
the picture; in itself it enables savmg in space as 
well as of energy to be made. 


Soil Science in New Zealand 


, 

Tae New Zealand Society of Soil Science held its 
first conference, under the presidency of Mr. N. H. 
Taylor (director of the Soil Bureau, N.Z. Depart- 
ment of Scientific and Industrial Research), as 
Section M of the eighth New Zealand Science Con- 
gress at Auckland in 1954. The proceedings have now 
been published (N.Z. Soc. Soil Sei, 54 Molesworth 
Street, Wellington, N.Z.; pp. 32; 4s.),.and the 
presidential address issued as a reprint from the 
Transactions of the Royal Society of New Zealand (82, 
961; 1955; 1s). In his address, “The Role of Soil 
Science in New Zealand Problems”, Mr. Taylor dis- 
cussed the subject under four main headings: prob- 
lems arising from the interdependence of land use 
and society, and from the use of soils for engineering 
purposes, for the growing of plents or for the support 
of animal life. Practical examples mentioned are the 
selection of the most suitable sites for urban develop- 
ment, road foundations and pipe-line corrosion, while 
on the biological side are questions of irrigation and 
forestry or the relationship between soil and the 
incidence of dental caries. During the conference, 
symposia were held on forest soils, the aims and 
Full 
summaries of the papers read on each occasion are 
published in the proceedings, together with the dis- 
cussion that followed. Shorter abstracts are given of 
the papers contributed at other sessions. 


Automatic Recording of Temperature and Vapour 
Pressure or Dew-point 


In normal measurements of the humidity of the 
air near the surface, readings are taken of dry- and 
wet-bulb temperatures, and the vapour pressure, 
dew-point and relative humidity are calculated from 
tables. For automatic recording there are available 
the thermograph, giving a continuous record of dry- 
bulb or wet-bulb temperatures, and the hair hygro- 
graph, giving a record of relative humidity. Again, 
the vapour pressure and dew-pomt have to be cal- 
culated from tables. To study the water economy of 
plants, continuous records of vapour pressure and 
dew-point are needed, and to obtain these Dr. U. 
Bergor-Landefeldt, of the Technical University of 
Berlin, has devised an automatic electrical recorder 
which he describes in the December issue of Weather 
(10, 405; 1955). Continuous readings of wet- and 
dry-bulb thermometers are made and are atranged 
by suitable circuits to solve the hygrometrie formula 
and give continuous records of dry-bulb temperature, 
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vapour pressure and dew-point. Records obtained 
by the instrumen? are shown in the arbicle, and it is 
explained how the large variations in vapour pressure 
of 8 mm. of mereury are due to the vigorous trans- 
piration of the alfalfa plants over which the instru- 
ment was placed. ET 


- 


Formation and Properties of Diamonds 


In a paper entitled “Diamant” (Zprávy Výzkumného 
ústavu pro minerály v Turnové, 4, 577433 figs.; 
1955; Czech, with Russian, English and German 
summaries), Dr. Primus Ružička offers an explanation 
of the formation of diamond by the reaction 200 — 
CO,+C under great pressure, the pressure finally 
building up enough to break through the sedimentary 
rocks and emplace the pipes of kimberlite. He 
employs this theory to link up & number of observa- 
tions: sharp octahedra and holohedral forms crystal- 
lized more slowly and at lower pressures than rounded 
crystals, which mostly belong to the ditesseral polar 
(blende) symmetry class. Type II diamonds crystal- 
lized slowly at & lower pressure than type I; and 
the lamellar structure common in type II diamonds 
is due to the intercalation of layers of a graphite or 
‘pseudo-graphite’ structure. Bort is regarded as a 
late product, formed during and after the emplace- 
ment of the kimberlite. An explanation of the 
differences, particularly in crystal habit, between 
diamond from different localities is offered. In the 
final sections (pp. 91-114), the anisotropy of the 
hardness of diamond is discussed, particularly in 
connexion with the industrial applications of diamond. 


Earthquakes during February 


Durme February the greatest earthquake was of 
magnitude 7}, and had its epicentre south of Honshu, 
Japan, with depth of focus 450 km. Earthquakes of 
magnitude between 6 and 7 occurred’ on February 1 
in the Marianas Islands: on February 9 and later, 
aftershocks in Lower California; on February 12 
and later, aftershocks near the north-west coast of 
Luzon, Philippine Islands; and on February 19 in 
the Queen Charlotte Islands. A shock on February 1 
in the Fiji Islands had a depth of focus of 600 km. 
The swarm of shocks, with the principal one on 
February 9, in Lower California (epicentre south of 
the point 32? N., 116° W.) did minor damage 1n the 
Imperial Valley and at San Diego, and many of the 
shocks were felb in Los Angeles. Of this swarm, 
twenty-nme shocks greater than magnitude 5 occurred 
during February 9-17, and according to the seismo- 
logical laboratory at "Pasadena the later epicentres 
were somewhat to the east of the principal one.. On 
February 14 an earthquake with 1:8 epicentre near 
the east coast of Honshu caused several injuries and 
minor property damage in Tokyo. Its magnitude 
was bi and depth of focus 60 km. On February 15 
in Peru an earthquake was responsible for two deaths 
in the Callehon Huaylas region, while on February 20 
in Turkey an earthquake at Eskisehir caused exten- 
sive property damage and was responsible for the 
deaths of four people; many others were injured. 


Open Days at the Atomic Energy Research Estab- 

lishment, Harwell 

Tue Atomic Energy Research Establishment at 
Harwell was founded ten years ago, and, to mark 
the occasion, @ series of ‘open days’ is to be held in 
the week ending June 2. On the first four days, 
members of both Houses of Parliament, corre- 
spondents of the British, Commonwealth and foreign 
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Press and representatives of the neighbourhood will 
be- invited to tour the establishment. On June 1 
there will be a ‘university open day’, when scientists 
and technologists from universities and Government 
research establishments and representatives of indus- 
try will be invited. As a result of the changes in 
security classification made before the International 
Conference on the Peaceful Uses of Atomic Energy 
at Geneva last year, much of the work at the Estab- 
lishment is no longer subject to security restrictions. 
Consequently, visitors will have more freedom to see 
a wider range of work at Harwell than was possible 
until recently. . 


Society of Chemical Industry : Seventy-fifth Annual 
Meeting 


In connexion with the seventy-fifth annual meeting 
of the Society of Chemical Industry, which will be 
held in London during July 9-14, a series of lectures 
will be given under the title of “Achievements of 
Industrial Chemistry”. They will be introduced by 
Dr. L. A. Jordan on July 11, speaking on “Modern 
Methods of Research”, and thereafter they will fall 
into two parallel series. The first series; under the 
title of “Products of Industrial Chemistry", will be 
as follows: new products of the fermentation indus- 
try, by J. J. H. Hastings (July 12); hydrocarbon 
macromolecules, by C. W. Bunn (July 12); carbo- 
hydrate macromolecules, by Prof. M. Stacey (July 
13); nitrogen- and chlorine-containing macromole- 
cules, by Prof. H. W. Melville (July 13). The second 
series will be on “Tools of Industrial Chemistry", 
and will be as follows : metals as plant construction 
materials, by Dr. N. P. Inglis (July 12); non-metals 
as plant construction materials, by Herbert W. 
Cremer and G. Brearly (July 12); manufacturing 
techniques, by W. d'Leny (July 13); records and 
control, by Dr. G. M. Dyson (July 13). 


The Night Sky in April 

New moon occurs on April lid. 02h. 39m., v.m., 
and full moon on April 25d. 01h. 40m. The following 
conjunctions with the Moon take place: April 4d. 
05h., Mars 4° S.; April 11d. Í7h., Mercury 4? S.; 
April 14d. l4h., Venus 4° N.; April 19d. 19h., 
Jupiter 6? N.; April 27d. 05h., Saturn 3° N. In 
addition to these conjunctions with the Moon, Venus 
is in conjunction with Aldebaran on April 14d. 20h., 
Venus 9.1? N. Mercury is too close to the Sun in 
the first half of the month for observation, but after 
that it can be observed in the evening; its time of 
setting on April 30 is 21h. 25m., which is two hours 
after sunset. Its stellar magnitude varies from —1-2 
to 0-2, and the visible portion of its illuminated disk 
from 0-880 to 0-460; its distance from the Earth is 
125 and 85 million miles on April 1 and 30, respec- 
tively. Venus sets at 23h., 23h. 35m. and 23h. 40m. 
at the beginning, middle and end of the month, 
respectively, its stellar magnitude varying between 
—3-9 and —4-1, and its distance from the Earth 
between 75 and 54 million miles ; the visible portion 
of the illuminated disk varies from 0-570 and 0-401. 
Mars rises at 3h., 2h. 35m. and 2h. on April 1, 15 
and 30, respectively, stellar magnitude 0-7-0-3, the 
increase in brightness being due to the distance from 
the Earth decreasing from 121 to 98 million miles; 
at the beginning of the month it lies a little south of 
h Sagittarii, and its eastward movement is easily 
detected by observing its positions with reference to 
this star over a few nights. Jupiter is visible through- 
out the night, setting in the morning hours at 4h. 
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20m., 3h. 20m.. &nc 2h. 20m. on April 1, 15 and 30, 
respectively. Its stellar magnitude varies from —1-9 
to —1-7 owing to its distance from the Earth in- 
ereasing from 435 to 457 million miles. Saturn rises 
at 23h. 05m., 22h. 05m. and 21h. at the beginning, 
middle and end cf the month, respectively ; its 
westward movement can be noticed by comparing . 
its positions during the month with B and v 
Scorpii, and its stellar magnitude varies from 0:5 to 
0-3 owing to its distance from the Earth decreasing 
from 866 to 839 million miles. Occultations of stars 
brighter than magnitude 6 are as follows, observations 
being made at Greenwich: April 2d. 4h. 08-4m., 
21G Sgr. (R); April 17d. 23h. 13-1m., 1 Cne. (D); 
April 19d. Oh. 28-5m., 60 Cne. (D); April 21d. 23h. 
03-4m., e Leo. (D), 2 and D referring to reappearance 
and disappearance, respectively. The Lyrid meteors 
attain a maximum about April 21, but moonlight 
will make their obs2rvation very difficult. 


Announcements 

Dr. ALEXANDER Mum, head of the Pedology 
Department, Rothamsted, and the Soil Survey of 
England and Wales, has been appointed deputy : 
director (Soils Divis-on) of Rothamsted Experimental 
Station in succession to the late Dr. E. M. Crowther. 


Tue following appointments in the University of 
London have been announced: Dr. E. G. Healey, 
leeburer in zoology in the University College of | 
Wales, Aberystwytk, to the University readership in 
zoology tenable at Bedford College; Dr. D. C. 
Spanner, lecturer in plafit biophysies at the Imperial 
College of Science and Technology, ta the University 
readership in botany tenable at Bedford College. 


Tux University of Leeds has appointed Dr. H. C. 
Versey, reader in applied geology, to a personal chair 
in the Department of Geology. Dr. P. Padget has 
been appointed Oppenheimer Geological Fellow in 
the Institute of African Geology of the University. 


Tur annual general meeting and conference of the 
Mammal Society of the British Isles will be held in 
the Zoology School of the University of Cambridge 
during April 6-9. Cn April 6, at 8.30 p.m., a public 
lecture on “The Mammalian Placenta" will be given 
by Prof. J. D. Boyd, professor of anatomy in the. 
University. Further information can be obtained 
from the conferene» secretary, K. M. Backhouse, 
Department of Anatomy, St. Bartholomew’s Hospital 
Medical College, Cha-terhouse Square, London, E.C.1. 


Tse Institution of Mechanical Engmeers has 
recently established a set of lectures for boys, to be 
called the Leonardo da Vinci Lectures, and the first 
three will be given cn April 9, 10 and 11 (at 3 p.m.) 
as follows: '"Fundeznental Energy", by Prof. D. G. 
Christopherson (professor of mechanical engineering, 
Imperial College of Szience and Technology, London) ; 
“Applied Energy", ky Sir Claude Gibb (chairman and 
managing director, C. A. Parsons and Co., Lid.) ; and 
‘Nuclear Energy", by Sir Christopher Hinton (mem- 
ber for engineering snd production, United Kingdom 
Atomic Energy Production). Tickets (which are free) 
for one or more lestures and further information 
can be obtained fram the Secretary, Institution -of 
Mechanical Engineers, 1 Birdcage Walk, London, 
S.W.1. 

Errarum. In th» article “Polar Wandering” iri 
Nature of Mareh 24, on p. 551, col. 2, par 2, the 
second quotation should begin with the word “We” 
in line 10. í 
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AGRICULTURE IN THE UNIVERSITY COLLEGE OF THE GOLD COAST 
By Pror. JOHN PHILLIPS > 


HE Cocos Marketing Board of the Gold Coast, 

with the approval of the Government, has made 
available to the University College of the Gold Coast 
the sum of £1 million for the purpose of establishing 
and endowing an Agricultural Research Station in 
the Forest Region. Of this amount, the sum of 
£750,000 has been allocated for investment for 
staffing and other recurrent expenditure likely to be 


associated with the proposed Station, while the sum’ 


of £250,000 is to be available. over the course of 
the next four years for purposes of capital develop- 
ment. 

At a ceremony at the Agricultural Research Station 
of the Department of Agriculture of the College, at 
Nungua, near Accra, a cheque for £750,000 and one 
for £40,000 as the first contribution toward capital 
needs were presented by the chairman of the Cocoa 
Marketing Board to the Principal of the University 
College on February 28. 

Briefly, the objectives of the proposed centre, 
which is to be established in an area of forest on soils 
considered to be typical of a large area of the forest 
region, include: (1) Provision of educational facilities 
for students of agriculture—undergraduate and 
senior. (2) The investigation of problems m the 
management of forest soil, including the possibilities 
of improving on existing practices in ‘shifting culti- 
vation’ or ‘bush fallowing’ and the enhanced pro- 
duction of food and commodity crops both annual 
and perennial. (Among the commodity crops would 
be cocoa, coffee, cola, citrus, banana, pineapple— 
and by some special arrangement relating to site, 
aspects of oil palm production.) (3) Through studies 
both at and beyond the centre, the gathering of 
information relating to the economics of production 
of selected commodity and other crops, with emphasis 
on cocoa. (4) Study of problems of production, 


. 


within the forest region, of poultry, pigs and sheep 
in certain circumstances. (5) Application of special 


techniques in the removal of woody growth and the- 


cultivation of forest soil—bearing in mind the dangers 
of extensive and prolonged exposure of these soils to 
insolation and heavy and consistent rainfall. (6) The 
organization of a centre on which professional advisory 
service of a non-routine nature relating to forest 
agriculture could be based. (7) Establishment of a 
centre at which scientific and other research workers 
concerned in the problems of forest agriculture could 
work, on invitation, from time to time. 

The proposed Station is a logical successor to the 
first research centre established by the University 
College in 1952 at Nungua, on the Accra Plains, for 
students of agriculture and for research mto the 
classification and development of soils; crop pro- 
duction under irrigation and on rain-fed land; animal 
production and pasture management; aspects of 
sou and water conservation; mechanization of agri- 
culture and agricultural management and economy. 
The progress at this Station has been sufficiently 
encouraging to attract the interest of the authorities 
to an extension of the University College’s activities 
to the most important economic region m the country, 
that of the mixed evergreen forests. 

The University College is in special relationship 
with the University of London in respect of academic 
standards, exammations and the conferment of 
degrees. At the present there are eleven men reading 
agriculture in the first, three in the second and three 
in the final year of the agricultural course proper. 
Special scholarships for men reading agriculture at 
the College are offered by the Cocoa Marketing Board 
and the Agricultural Development Corporation of the 
Gold Coast. A wide range of research by members 
of the staff ıs in progress. 


THE ART OF SCIENCE 


ROF. L. C. BEADLE'S inaugural address, “The 

Art of Science”, which he delivered on October 
28, 1954, at Makerere University College of East 
Africa, Kampala, Uganda, on taking up the chair 
of biology there, and which has now been published*, 
is a brilliant exposition of the thesis that every 
edueated person should know something of the 
history of science and of the nature of creative 
research. No summary can do justice to an address 
which abounds in humour, in sense and frank avowals 
of the author's convictions, but which can scarcely 
be quoted without distorting the balance of his 
argument. He starts by insisting that the inclusion 
of a subject in the curriculum of & university cannot 
be justified solely on grounds of utility and that no 
one can fully understand the nature of science with- 
out some knowledge of its history. He pauses in his 
survey of the history of science to observe that the 
medieval conception of science as & finite body of 


* The Art of Science: an Inaugural Address delivered at Makerere 
University Collega of East Africa, Kampala, Uganda, on October 28th, 
1954. By Prof. L. C. Beadle. Pp. {it+32. (London: Oxford University 


Press, 1955.) 3s. 6d. net. 


established facts is exactly what science is not, and 
to comment that so far there has been a sufficient 
number of practising scientists in the teaching pro- 
fession to frustrate the attempts made during the 
present century to revive the conception through the 
invention of examinations. Turning to the bio- 
logical sciences, he points out that the main creative 
act in biological research is the decision as to what 
the problem is, and then the posing of the right 
questions; he does not believe that the biologists 
ean entirely avoid considering the problem of mind 
and body. If, however, the great progress now being 
made, with the aid of new techniques, in the physio- 
logy of brain and nervous system, on one hand, and 
in the study of animal behaviour, on the other, leads 
to the two streams meeting at any point, there should 
be results of great practical value, and the combined 
streams might be deep enough for the psychologists 
and philosophers to navigate. : 

In dealing finally with the question, “What is the 
art of science ?", Prof. Beadle remarks that the first 
and greatest exponents of the scientific method, 


Nozaso9 March 31, 1956 `“. 


Bacon and Descartes, though themselves creative 
thinkers, apparently misunderstood the true nature 
of creative work. Both seem to have missed the 
point that scientific discovery is primarily a matter of 
intuition, that is to say, it is an art. The most 
essential feature of a creative scientific thinker, Prof. 
Beadle insists, is his power of imagination. and 
intuition; and knowledge and experience, such as 


.can be got from formal education, are the back- 


ground from which spring those imaginative flights 
which are the essence of scientific discovery. He 
suggests that the greatest single need for the scientific 
development of Uganda is that the young children 
should be encouraged, more than they are, to play 
and experiment. It is the task of the schools to 
preserve the experimental and imaginative outlook 
and to protect ib against the pernicious influence of 
examination syllabuses; and it is the task of the 
universities, the demands of which determine so 
much the teaching syllabuses in schools, to frame 
their demands so as to encourage the schools to teach 
real science, and also to send them teachers who 
really understand what science is. 


EFFECT AT GROUND-LEVEL 
OF GAS FROM A CHIMNEY- 
STACK : 


HE determination of the maximum concentration 
at ground-level of gas emitted from an indus- 
trial chimney-stack is an important problem in the 
application of meteorology to health. Sutton? showed 
that the concentration at ground-level downwind 
from the chimney of gas at the same temperature as 
the surrounding air drifting out of the top rises to a 
maximum with distance from the chimney and then 
falls off. He gave a formula for the maximum con- 
centration in terms of wind speed, height of chimney, 
the atmospheric turbulence coefficients and the atmo- 
spheric stability. Usually, the gas is hotter than the 
surrounding air and has an-appreciable vertical speed 
at the top of the chimney. Both factors cause the 
gas plume to have a vertical component of speed for 
some distance from the chimney. The centre line of 
thejplume gradually bends over to become horizontal 
along the wind at a great distance from the stack. 
Recently, Dr. A. C. Best? has examined, with the 
view of helping the stack designer, the relative merits 
of the following three formule for finding the 
maximum. concentration at ground-level of gas from 
a heated elevated source: (a) an extension of Sutton’s 
‘cold’ gas formula; (b) a theoretical one due to 
Bosanquet, Carey and Halton? ; and (c) an empirical 
oneg suggested in the United States at the Atomic 
Energy Station, Oak Ridge*. Sutton’s ‘cold’ gas 
formula is applied to the ‘hot’ gas problem by 
replacing the chimney by one at & height greater by 
&'length proportional to w, where u is the wind 
speed, Dr. Best shows that the other two formule 
are equivalent to treating the problem in the 
same way but with additional heights, for (b) pro- 
portional to w? (approximately), and for (c) to wi. 
He caleulates the maximum values of concentration 
of gas at ground-level for various realistic values of 
wind speed, height and diameter of chimney, and 
rate of heat output by the chimney relative to the 
surrounding air, for example, speed of efflux 5 and 
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15 m./sec., diameter 5 and 10 m., heights 50, 100 
and 200 m., and heat output 105-108 cal. /sec. 
Formule (a) and (b) give values with ratios mostly 
nearly unity and with a maximum of 1-66, and 
formule (b) and (c) give ratios twenty-five of which 
were less than 2, thirty-eight less than 3, and with 
the greatest ratios 4-3, 5-6 and 6-4 occurring only 
for the somewhat &bnormally great stack height of 
200 m. The results apply only to occasions of a small 
fall of temperature with height. An inversion above 
the chimney would make the concentration at ground- 
level markedly greater. Formula (c), which is 


6, 
maximum concentration (mgm./m.®) = aes ey 


where Q is strength of source in Ib./sec., h height of 


stack (ft.), v speed vf efflux (ft./sec.), d diameter of 


stack (ft.), and H rete of heat output relative to the 
surrounding air (B.Ih.U.), gave the greatest values 
for the worst conditzons of low height, small speed of 
efflux and low heat output. For this reason, and also 


because it is the simplest to use, Dr. Best suggests | 


the Oak Ridge forrcula is the most suitable one for 

the stack designer. 

‘Sutton, O G., “Micrometeorology”, p. 292 (London, New York and 
Toronto: McGraw-Hill, 1958). 

a Best, A. C., Met. Mag., 84, 297 (1955). 

* Bosanquet, C. H.. Carey, W. F., and Halton, E. M., Proc. Inst. 
Mech. Eng., 162, 355 (1950). * 

* Rep. U.S. Atomic Energy Comm., Oak Ridge, Tenn., No. ORO-99 


(1953); formula also quoted in Rep. Comm. on Air Pollution 
(Cmd. 9322), (Landor: H.M.S.O., 1954). 
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NEW NATURE RESERVES IN . 
ENGLAND 


HE Nature Conservancy has recently estab- 
lished two new mature reserves—Fyfield Down, 
Wiltshire, and Westleton Heath, Suffolk—and in 
addition has acquired further land for the existing 
nature reserve af Yarner Wood, Devon. 
Fyfield Down is one of the finest remainmg tracts 
of unreclaimed high chalk downland in England and 


' ig probably the richest in sarsen stones, locally known 


as ‘grey wethers’, from their resemblance when seen 
in the distance to a flock of sheep. It is probable 
that the great 20-ft sarsen stones in the circle at 
Avebury (weighing about 60—70 tons) were brought 
there from Fyfield Lown nearly four thousand years 
ago to form the oldest important structure in Britain 
and one unique in Europe. Being close to Avebury, 
the new reserve is withm one of the principal areas 
inhabited by prehissoric man, and the Celtic field 
system is one of the largest in England. "There 1s a 
tumulus to the south of the fields and two others 
along the western boundary formed by the Ridge 
Way, which at this point crosses another ancient 
track known as the Eerepath. There are also remains 
of an ancient village along the 700 fb. contour, the 
highest point on the reserve being about 830 ft. Thé 
sarsens are large biocks of sandstone apparently 
derived from a bed af sand which covered the site in 
Eocene times. Their distribution is considered to be 
natural, none having ‘been erected as standing stones. 
They produce an effect of great botanical interest, 
being accompanied by pockets of acid soils,'on which 
grow acid-loving plants such as sheep’s sorrel. This 
is‘in contrast to the ordinary lime-loving plants of 
downland; meadow saxifrage (Saxifraga granulata) 


r 


012 x Es 
is abundant in the reserve. The vegetation indicates 
an exceptionally high humidity, and bluebells grow 
in the open.: A varied moss flora grows on the 
stones. The grassland of the reserve will continue 
to be grazed by sheep (rabbits having been virtu- 
ally eliminated by myxomatosis), and the gallops 
will continue to be used for training racehorses. 
More than sixty breeding species of birds have 
recently been listed at Fyfield Down, including the 
wheatear, grasshopper warbler and ‘six Species of 
tits; the hen harrier, buzzard, peregrine, ‘quail, 
hoopoe, and short-eared and long- eared owls have 
also been obsórved. The present Declaration by the 
Nature Conservancy covers an area of approximately 


.010 acres, about three miles west of Marlborough, 


which has been leased to the Conservancy by Mr. 
G. E. Todd, of Manton House. Permits will be 
necessary for those who wish to collect specimens of 
animals or plants, or to visit parts of the reserve 
away from the footpaths. Applications for such 
purposes should be addressed to the Regional Officer 
for the South, Nature Conservancy, . Furzebrook 
Research Station, Wareham, Dorset. 

Westleton Heath straddles the road between 
Westletori and Dunwich. Part of this heath is 
already included in the Minsmere bird reserve 
managed by the Royal Society for the Protection of 
birds, and the Conservancy’s acquisition of 117 acres 


on the eastern side safeguards the remainder up to ` 
the boundary of the Forestry Commission's Dunwich” 


Forest, which lies between it and the sea. The heath 
is well known for its birds, including the stonechat, 
woodlark, red-backed shrike, stone-curlew, lesser 
redpoll and nightjar. It also has great importance 
as one of the few good surviving examples of the 
characteristic and formerly extensive East Suffolk 
heathlands; most of which have recently been 
reclaimed for agriculture or afforestation, or have 
been absorbed by the needs of defence. The dry 
sandy and shingly soil is of low fertility and is under- 


laid by the Westleton Beds, sands and gravel of | 


mid-Glacial (Pleistocene) age laid down under marine 
conditions. It is clothed largely in heather and is 
crossed or bounded by roads and footpaths to which 
the public are asked to keep in order to reduce the 
fire risk and, to avoid disturbing the wild life. 
Inquiries and applications for permits should be 


^ addressed to the Regional Officer for Hast Anglia, 


Lu 


Nature Conservancy, 6 Upper King Street, Norwich, 
Norfolk. 

Yaroer Wood, near Bovey Tracey, was bought by 
the Nature Conservancy and declared a reserve in 
May 1952. A part of the wood was burnt by 
meendiary bombs during the air raid on Exeter in 
1942, and in this section the fire killed about two- 
thirds of the standing trees and left others badly 
damaged. It was followed by a dense growth of 
heather, bilberry and bracken, and a plan was 
adopted early last year whereby part of the wood 
was set aside for scientific investigations into different 
methods of regenerating woodland, for encouraging 
colonization by insectivorous birds and for population 
studies of small mammals by the University of Exeter. 
Otherwise the reserve is being managed to re-establish 
woodland of the type which 1s believed originally to 
have been there. In order to protect and diversify 
the reserve, an additional twenty-eight acres adjoin- 
ing the reserve and the B.3344 road from Bovey 
Tracey to Manaton have been bought by the Con- 
servancy. Included in this addition are an inter- 
esting small alder wood and bog containing such 


fa 
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plants as the royal fern (Osmunda regalis). The 
acquisition includes Yarrow Lodge, which-is being 
converted to accommodate members of the Con- 
servancy’s staff working in. the reserve, access to 
which is by permit only and must be strictly limited 
in order to avoid interference with the programme 
of scientific research. Inquiries should be addressed 
to the Regional Officer for the South-West, Nature 
Conservancy, Furzebrook Research Station, Ware- 
ham, Dorset. 


‘ BOOKS IN SHORT SUPPLY 


O the specialist bookseller, the supply and prices 

of books which’ are. no longer in print is a 
pressing problem to which there 1s no easy answer. 
In an address to the Society for the Bibliography of 
Natural History, C. Kirke Swann explained how the 
bookseller has to know the comparative scarcity of 
books as well as their importance to the student or 
collector (J. Soc. Bibliography of Nat. Hist., 3, Pt. 3; 
January 1966). It is surprismg to learn that, of those 
books which have been published during the past 
fifty years and are seemingly necessary to the student 
of natural history, about two-thirds of them are out 
of print. Demand greatly exceeds supply for such 
well-known books as Goodrich, “Structure and 
Development of the Vertebrates”; Fraenkel and 
Gunn, “Orientation of Animals"; Flower and 
Lydekker, “Introduction to the Study of Mammals” ; 
Noble, “Biology of Amphibia” ; Eltringham, '*Histo- 
logical Methods”; Ellis, “British Snails”; Scott, 
+‘Studies in Fossil Botany" ; Seward, "Fossil Plants" ; 
Hutchinson, “Families of Flowering Plants” ; West 
and Fritsch, “British Freshwater Algae", and many 
others: ~ 

There are several reasons for this scarcity. „Somè 
editions were comparatively small and there have 
been no reprints ; copies have been worn out through 
use, to say nothing of destruction and damage during 
two great wars; an increased interest in the subject ; 
and comparative lack of new books to replace many 
of tho older standard works. 

The situation could be met by reprinting, but here 
there are several difficulties. Printing to-day 1s not 
cheap, especially if there are illustrations to be con- 
sidered. Another important factor is the number of 
copies required. ‘Two hundred copies'or so of a 
number of the books, would probably satisfy the 
demand. Reprinting in such comparatively small 
numbers is not economie unless the price is corre- 
spondingly high. It would often result in the prices 
of reprints being far higher than the present market 
price of the originals. Some books are py 
becoming irreplaceable. 

In discussing some of the older books the position 
is rather different. Editions, compared with modern 
books, were often very small, and in some cases 
extremely so, ranging from about four or five hundred 
copies down to less than a dozen. Another factor is 
the high prices at which many of the books were 
published, particularly if the present value of the 
pound, compared with, say, the year 1830, is borne 
_in mind. Many of these older books have almost 
disappeared from the market and are only to be 
„found in- libraries, from which they are seldom, if 
ever, likely to emerge. Though quite a large number 
of these are now only of historical interest, they are 
eagerly sought after by_the collector. 
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A NEW METHOD OF ANALYSING IONOSPHERIC MOVEMENT - 
| RECORDS 


| By Dr. G. L. ROGERS i 
KO SUN. Department of Physics, Victoria University College, Wellington, New Zealand 


N 1948, Gabor! proposed a system of microscopy 

by reconstructed wave-fronts which is, in effect, 
& two-stage image-forming process using. Fresnel 
diffraction*, with the option of changing wave-length 
half-way. Hitherto the process has been used in 
conversions from a short wave-length, for example, 
electron optical? or X-ray‘, up to visible light. There 
is no reason, however, why the method should not be 
used to scale down a wave-length, and this allows 
the optical examination of any radio wave pattern 
which is generated by Fresnel diffraction? from a 
sufficiently: small object in- an otherwise coherent 
main beam. The following phenomena suggest them- 
selves as capable of investigation by this technique : 
_ (1) Occultation of a radio-star by a sample of F2 
region consisting of relatively small patches in an 
otherwise clear moving ionospheric sky?*. 
:: (2). Ionospherie movement records when the iono- 
sphere is largely a smooth reflector with small imper- 
fections moving across it. 
- (3) Records obtained when a sensibly smooth, 
reflector has absorbing or phase-contrast patches 






moving below it ;.for example, sporadic E below F, 


or meteor trails below EZ. . 

_ (4 The need for a small object in an otherwise 
coherent beam may be removed, by supplying a 
‘coherent beam’. artificially from elsewhere, after the 
Gabor and Goss’ ‘round the square’ interferometer. 
In the case of radio signals, this is relatively easy, as 
a signal can be taken from the transmitter’s master 
oscillator; suitably attenuated, and fed into the 
receiver, where it combines with the downcoming 
sighal.in accordance with the well-known. ‘coherent 
demodulator’ technique* In this case, the signal 
passed direct. from the transmitter may conveniently 
be two or three times the strength of the maximum 
'eflected signal, so that the phase of the sum-term 
departs too far from that of the larger signal. 
rnatively, the analogy with the Gabor and Goss 
interferometer may be made complete by replacing 
the optical ‘quadrature prism’ by an analogous radio 
network consisting of two. ‘coherent demodulator’ 
receivers, oné working directly from the transmitter’s 
master oscillator, the other from this signal after 
passing through a 90° phase-shifting network*. The 
outputs from. both receivers must be recorded, and 
may later be combined optically in a Gabor and Goss 
interferometer. This later technique removes all 
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restriction on the degree of roughness in the iono- 
sphere which may be investigated. 


A preliminary investigation of this technique has 


now been undertaken. The radio arrangement. is 


shown in Fig. 1. Here we take the ionosphere pros 


visionally as a good reflector, a point we ean check 
later by reconstructirg an ‘image’ of it. The reflexion 


RE of the transmitter T in the ionosphere, J, may be | 


regarded as a poins source of coherent radiation 


diverging from R, and giving rise to a diffraction . 
pattern of the objecs O, which will travel over the 


ground as the projecsion of O’s motion. It is shown 
elsewhere? that this diffraction pattern is character- 
ized by a ‘focal length’, Jfr given by : 
- _ 9Hh 
fU 0151.9) 
When the record is converted into a variable- 
density photographic plate’, it is found to have a 


visual focal length, f, in a visual wave-length hp 
given by vL 


h- Gaa Gu) ® 


where 3, is the radio wave-length, d the distance on. . 
the photographic plate corresponding to the time _ 


marks on the reeorde, T the time interval between 


these marks, and vg the velocity of the diffraction 
pattern over the ground. The actual velocity of the 


object, at height-h, is . 
y = (2H —h) v,J2H 

To test the method, use was made of existing 
Dominion Physieal Laboratory records, obtained on 
2-404 Mc./s. (approximately 125 metres) with a pulse 
length of about 74 usec. and a receiver gate of 150 usec. 
at 100 pulses per sec. from three aerials arranged 
according to the Mitra5 pattern at a spacing of 100 yd. 
The signals were: separated, and each was converted 
into an equivalent «ariable-density track!?; These 


tracks were then meunted in register and rephoto-' 
graphed, the north aerial track being repeated top. 


and bottom to assist in getting a vertical line. The 
resultant hologram Fig. 2a), which was just over 
1 mm. wide and aboat 6-8 mm. high in all, was put 
on to the optical bench and a number of values of f, 
were found visually, and confirmed by photography. 
The photographs show a black line developed in the 
‘image’ of each track: each line is in an ideal case a 
one-dimensional image of the object O. Owing to the 


time delay in passing over the different aerials, these - 


reconstructed black Enes are laterally displaced from 
track to track, gnd the corresponding time-interval 
may be deduced by measuring the shift. vg may 
then be deduced at oace, using the analysis of Mitra’s 
paper’. A particularly good example is shown in 
Fig. 2b and less obvious cases in Figs. 2c and d. It 
is believed the latter may be an ‘image’ of the iono- 
sphere itself, but the evidence is not fully conclusive. 

Attempts to deduce vg are subject to some uncer- 
tainty, because ef the small scale of the hologram 
necessary to get a reasonably small fy. Thus Fig. 2a 
was originally aè a scale of about 12u per sec. A 
better plate-messuring microscope than available 
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ever, 





(a) (b) (o) (4) 
Fig.2 


here might have improved matters, and the use of a 
longer recorded track would also have assisted, by 
inereasing the resolving power, and reducing the 
line-width. Case 25 is the most accurate ; it corre- 
sponds to an object moving at 10-15 metres/sec. at à 
height of 100-300 metres. It is thus abundantly 
clear that objects far below the ionosphere can make 
significant contributions to ionospheric movement 
records. 

It will be seen from equation (2) that if vg is obtain- 
able, everything is known but h; and hence the 
height of the object may be deduced. Unfortunately, 
the expression contains a term in vg, and is thus 
subject to considerable uncertainties. It has, how- 
an important advantage over traditional 
methods of analysis in that A is otherwise quite 
indeterminate. 

Fig. 2 also brings out an important point, namely, 
that most ionospherie movement records are com- 
posite, and give information relating to quite different 


levels. So far as is known, diffraction microscopy 
‘constitutes the only method of analysis which gives 


even partial height diserimination. 
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In routine use, direct recording of the three signals 
as variable-density tracks is essential, as the labour 
of conversion?’ from present’ variable-area tracks is 
prohibitive on a large scale. No very great linearity 
in the recording system is required. Experiments on 
such direct recording are being considered. On the 
optieal side, methods are being developed to enable 
the effective visual foci and lateral shifts to be 
measured rapidly. 

For those interested in the mathematics of corre- 
lation, it may be noted that ‘reconstruction’ in a 
diffraction microscopy apparatus® is equivalent to 
correlating the observed radio diffraction pattern 
with a wave which is a diametral section through a 
Newton’s ring system, the scale of the latter being 
varied by moving up or down the optical bench. A 
sharp peak is expected on the correllogram when the 
scale of the Newton’s ring wave corresponds to one 
of the visually determined ‘image’ planes. At the 
same time, the effects of other phenomena, at different 
heights, are weakened, and hence the movement 
velocity obtained by diffraction ‘microscopy is 
expected to be more reliable than that obtained by 
other means. The usefulness of this technique will 
thus be apparent. 

I am indebted to the Director of the Dominion 
Physical Laboratory for permission to use iono- 
spheric movement records obtained by Mr. G. J. 
Burtt and his staff, also to Prof. G. A. Peddie of this 
Department for help and encouragement. 

[Sept. 26 

Note added December 9. Since the above was 
written, a Dakota aircraft has been sent up on an 
ionospherieally quiet day and a one-dimensional 
‘image’ of it has been recovered by diffraction from 
one of the aerial records obtained. This confirms a 
tentative identification of the 100-300 metre object 
as probably a light aircraft. 


* Gabor, D., Nature. 161, 777 (1948); Proc. Roy. Soc., A, 197, 454 
(1949); Proc. Phys. Soc., B, 64, 449 (1951), 

* Rogers, G. L., Proc. Roy, Soc. Edin,, A, 63, 193 (1952). 

* Haine and Dyson, Nature, 168, 315 (1950), Haine and Mulray, J. 
Opt. Soc, Amer., 42, 763 (1952). 

* Baez, A. V., Nature, 169, 903 (1952), 

* Mitra, J. Inst. Elect. Eng., 98, LIT, 441 (1949). 

* Hewish, Proe. Roy. Soc., A., 214, 104 (1952). 
Little, C. G., Nature, 189, 756 (1952). 

* Gabor and Goss (in the press). 

*Cromble, D. D., Dom. Phys, Lab. Reports (to be published). 
Ridenour, L. N., “Radar System Eng.'', chapter 16. 

* Barber, N. F., Wireless Engineer, 24, 132 (1947). 

? Rogers, G. L., Proc. Roy. Soc. Edin., A, 63, 313 (1952). 
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LOCOMOTION OF WORMS 


VERY little naked-eye observation shows that 

both the usual text-book account of the loco- 
motion of worms (largely based on the work of 
Friedländer?) and the more recent papers by Gray! 
and Gray and Lissmann? are inadoquate descriptions 
of how à worm moves. 

My interest in the subject was first aroused by the 
accidental observation, in 1931, that a worm could 
move on the vertical surface of a sheet of polished 
tin. I have several times since then seen & worm 
moving upwards on a vertical surface of glass, such 
as the side of à beaker. So far as I am aware, no 
mention of this ability has appeared in the scientific 
literature, but an account of a worm crawling up 
a window-pane was given some years ago by an 
anonymous correspondent in 7'he Times*. It is clear 

-= - 


ar ov, - 


that such movement cannot be explained by the 
usual description. 

I have observed worms moving on various surfaces, 
smooth and rough, dry and wet, and in glass and 
plastie tubes and in other forms of artificial burrows. 
The species were not determined, but there seems 
to be no great difference between Lumbricus and 
Allolobophora, and as there have certainly been 
several species and probably other genera among my 
material, it is probable that locomotion is similar in 
all the Lumbricidae. The chief points of amplification 
or correction of the published accounts are the 
following. 

(1) The segments which are moving forwards are 
often raised a little above the surface ; this lifting is 
inereased and unnatural when the worm is on some- 
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thing such as absorbent paper, which tends to dry 
dt, but may also be seen at other times, From the 


the tail elongates ; it then moves backwards, and 
only in the subsequent contraction of the longi- 
tudinal muscles does it move forwards. Slip is also 
seen (and heard) when the anterior segments shorten 
and: move backwards. 

(3): The contraction waves often do not pass more 
than half-way down the body ; if they do not go to 
the end, the tail is dragged passively forward. 

/^(4) "The chzta are probably of little assistance in 
locomotion on a surface.’ So far as I have observed, 
they are. never extruded unless the longitudinal 
muscles. of their segment contract, but it is quite 
possible for this contraction to oceur without extru- 
sion of the chætæ, and if segments rernain contracted 
ihe chete may be gradually withdrawn. In one 
preparation of the anterior eight segments of a worm, 
the chætæ several times remained erect after the 
longitudinal muscles had extended. In extrusion, the 
chætæ of the anterior part of the body are directed 











slightly backwards, those of the middle segments are’ 


directed radially, with some irregularity, and those 
ofthe last twelve or so segments are directed strongly 
forward. These posterior chata are longer than the 
others. In normal locomotion only the chætæ of the 
first dozen or so segments are extruded. 

2C): Large ‘steps’ can be taken by the worm on a 
smooth surface such as. glass only if the extreme 
anterior end is first placed in contact with the surface, 
and I now have good visual evidence that this end 
is acting as a sucker. If the worm is observed from 
below, one can see that the extreme anterior end is 








ave not been able to see any action of the 
n this process, as described. by Dr. Roots 
u the following communication, and I think that it 
is the whole prostomium which is withdrawn. What- 
ever the exact mechanism, the resulting decrease in 
pressure anchors the worm, and if the opposing 
resistance becomes too great, the sucker cau be seen 
to leave the glass with a jerk. If a worm is moving 
on a stretched ‘Cellophane’ sheet, it can be seen to 
suck this inwards asit touches down. This is especially 
obvious when it is taking big steps. That worms 
could drag stones and other flat objects by suction 
was known to Darwin’, but he did not know that 
the same method was used by the worm to drag its 
own body. 

= (6) When the worm is strongly stimulated at the 
anterior end, and sometimes when that end is with- 
ut support, there is backward locomotion of a 
generally similar type to the normal. 'The tail end 
is strongly flattened and the posterior chet thrust 
ut; as has been said under (4), these point forwards. 
It is doubtful if backward locomotion on the surface 
is ever of much importance in Nature, but it is this 
reflex which anchors the worm in its burrow and 
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(7) I suspect thet both the anus and the cut 
surface of a worm may on occasion act as suckers, 
but I have no certan evidence that they do. 


(8) Fluid sometimes leaks from the dorsal pores, 


both spontaneously and as a response to prodding. 
This to some extent discounts the theoretieal dis- 
cussion of Chapman‘. * 

(9) Movement aloag a tube is carried out largely 
by a technique similar to that known to rock- 
climbers as ‘baeking up’, and it is reasonable to 





suppose that movement in a burrow or in loose soil , . 


is similar. For the initial stages of burrowing, wher 


alone anything can be seen, this has been described: : 


by Darwin‘ and Newell", and I have confirmed their 
observations. 
(10) When a worm: in a tube meets a plug made of 


soil, it generally tries to get through by the technique « 


just described. Ff it fails, it extrudes the pharynx to 
a length of two or three segments and sucks in a 
mouthful of soil, and continues until a hole is made. 
Sometimes, presumably when in subjective terms it 
is hungry, without waiting to try to force its way 
through, it begins sueking as soon as the prostomium 
touches the soil, bat I have never seen a worm 
pause to eat soil once its anterior end had emerged 
beyond the plug. 
pharynx everted before contact. with the soil, but 
only when the pros:omium is very near its? This 
suggests that the worm is reacting to the sensation 
of smell. Oceasienaliv a little soil is sucked into the 
mouth without eversion of the pharynx. 

(11) In a tube which is ouly slightly wider than the 
maximum diameter of the worm, the animal can 
completely reverse itself by going through à hairpin 
curve, 

(12) When the-worm is in a tube, it has à strong 
tendency to become quiescent ; in this state it does 
not move, and even strong stimuli induce nothing but 
contraction of the longitudinal muscles, with no 
locomotion. 

W. B. Yarr 
Department of Zaology and 
Comparative Physidlogy, 
The University 
Edgbaston, 
Birmingham 15. 
Dee. 1. 


t Friedlander, B., Biol..Zbl., 8, 363 (1889); Pflüg. Arch. ges. Physiol.;». 


58, 168 (1894). 
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? Gray, J., and Lissmana, H. W., J, Exp. Biol., 15, 506 and 518 (1938), 
+The Times, June 11, 1946. 


* Darwin, C., “The Formation of Vegetable Mould through the Action 
of Worms", Ch. IE£1881). 


* Chapman, G., J. Exp... Biol, 27, 29 (1950). 
* Newell, G. E., J. Exp: Biol, 27, 110 (1950). 


THE absence of an eversible pharynx is given by 
at least one well-known text-book as a character 
which distinguishes the Oligochaeta from the Poly- 
chaeta ; but the «version of the pharynx can readily 


be observed in some o? the Lumbricidae. Tt is strange” 


that Darwin, who made extensive observations on 
earthworms, does not record this fact... 

While observing sarthworms in. soil- between 
vertical glass plates, I noticed that in Lumbricus 
terrestris and Allotobophora terrestris forma longa, the 
pharynx is everted during the preliminary testing of 
the soil before burrowing, and when the worm is 
eating its way through compact soil. The pharynx 


is also repeatedly everted on to leaves before they 
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i have onee or twiece.seen the | 
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Peristomium l-cm, scale 
Fig. 1. Allolobophora terrestris f. longa with pharynx everted 


are dragged to the burrow. Darwin! records that 


> leaves taken from "burrows (and in one case leaves 


E 
A 


still attached to the plant) are found to have been 
moistened by an alkaline secretion. It is possible 
that the secretion may be deposited by the everted 
pharynx; alternatively, the pharynx may be 
‘tasting’ the leaves. The everted pharynx is shown 
in Fig. 1, which is a photograph of the anterior end 
of a specimen of Allolobophora terrestris f. longa which 
was fixed while the pharynx was everted. 

The pharynx may also function as a sucker, as 
described by Darwin? but without record of its being 
used for the movement of the worm itself. Anyone 
who has put some small earthworms into a beaker 
and left them uncovered knows that after a time they 
will be found on the bench. Obviously movement up 
a vertical glass surface cannot be brought about by 
the mechanism usually described, and the method 
used is as follows. The anterior end (about nine to 
twelve segmenta) is extended upwards, the peri- 
stomium and the ventral portion of the prostomium 
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are pressed against the glass, and at the same time the 
buecal mass and pharynx are pushed forwards and 
then withdrawn so that suction is developed. Often 
the pharynx is extruded before contact is made with 
the glass, so that it is the first to touch the glass. 
The extended segments then contract, a wave of 
contraction passes backwards and the body of the 
worm is dragged upwards. Downward slip is retarded 
by viscous forces, or in very small worms is prevented 
altogether by surface tension. Except for the most 
anterior segments, the ventral surface remains in 
contact with the glass. I have seen this method of 
movement in Allolobophora caliginosa, Dendrobaena 
subrubicunda, Hisenia foetida and Lumbricus rubellus. 

I have not seen the prostomium used in the way 
described by Mr. Yapp in the preceding com- 
munication, but as the morphology of the anterior 
end varies from species to species, the method used 
may also vary in detail while the principle of suction 
remains the same. 

Observations of worms in narrow vivaria have also 
confirmed that the method described for the initial 
stages of burrowing? (alternate attenuation and 
expansion of the anterior end) is also used during 
movement within the burrow and through loose &oil. 

. Berry I. Roots 
Department of Biology, 
Royal Free Hospital School of Medicine 
(University of London), 
Hunter Street, 
London, W.C.1. 
Dec. 5. 


i Darwin, C., “The Formation of Vegetable Mould through the Action 
of Worms”, pp. 35-41 (1881). 

* Darwin, C., loc. cit., p. 53 (1881). 

? Darwin, C., loc. cit., pp. 93-94 (1881). Newell, G. E., J. Exp. Biol., 
27, 110 (1950). 


PHYTOPLANKTON AND HYDROGRAPHY OF THE PACIFIC PART 
í OF THE ANTARCTIC OCEAN 


By GRETHE RYTTER HASLE 
Institutt for Marin Biologi, Avd. B, University of Oslo 


" HE Norwegian South-Sea Expedition (the 
Brategg Expedition), visiting the Pacific section 
of the Antarctic Ocean in the summer season 1947-48, 
collected quantitative phytoplankton samples from 
seven to eight depths at about sixty stations. From 
the upper 50 m. net samples were also taken. The 
samples from the stations along the 120th West 
meridian have been worked up: stations 33-44, 
between lat. 57° 22’ and 68° 13' S., taken January 
26-31; station 17, lat. 62° 02’ S., taken December 30. 
The quantitative samples were analysed by the 
sedimentation method. 

At these stations the hydrographic data demon- 
strate a marked difference in the upper 200 m. 
between the sub-Antarctic and the Antarctic zones. 
The surface layers were in both zones about 50 m. 
deep; in the sub-Antarctie zone the temperature was 

°5° C., increasing from south to north, the salinity 
was 34-0 per mille, c; was 26-9-27-1 ; in the Antarctic 
zone the temperature was between — 1* and +-1°C., the 
salinity 33-4 per mille and c; was 26-8-26-9. Below 
the sub-An‘arctic surface layer, the Antarctic inter- 
mediate water was characterized by having a tem- 
perature minimum located somewhat deeper than 
the water masses sampled for phytoplankton. Below 


» 
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the Antarctic surface layer the winter-water was 
found to be colder, saltier and heavier than the upper 
layer (temperature —1° to —2° C., salinity 34-0 per 
mille and o 27-4). This winter-water was found 
between 50 m. and 100 m. The Antarctic Convergence 
was in December located at about lat. 62° S., and in 
January at about lat. 61? S. This shift influenced 
the hydrographical conditions at the two stations 
worked at the same position: thus station 17 in 
December belonged to the sub-Antarctic zone, 
whereas station 38 in January lay in the Antaretie 
zone. 

These hydrographic features are reflected in the 
distribution of the phytoplankton. The Antarctic 
zone was far richer than the sub-Antaretic in the 
total number of eells per litre at each station, and 
especially so for the diatoms. As a rule, a station in 
the Antarctic zone had about ten times as many cells 
as a station in the sub-Antarctie zone. Within the 
two zones the fluctuations were very small and the 
increase from the sub-Antarctie to the Antarctic zone 
at the Antarctic Convergence was most conspicuous 
(see stations 37 and 38 in Fig. 1). 

The vertical distribution differed in the two zones 
(Fig. 1). In the sub-Antaretic zone, with its com- 
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Fig. 1. Vertical distribution of the phytoplankton, 
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Depths (ord nates) are plotted against positions 


and stations 


jatively low stability, the distribution with depth 

was approximately even, although at some stations 
»opulations were larger at 100 m. and 150 m. than 
at 0 m., mainly due to the abundance at the lower 
evels of resting spores of the diatom Chaetoceros 
veglectus. In the Antarctic zone, with its pronounced 
itability, the large phytoplankton populations were 
'onfined to a surface layer of 25-50 m. 

In some of the species the Antarctie Convergence 
(cts as a boundary in their horizontal distribution. 
Chis is exemplified by the following species. 

Coccolithus huxleyi (Lohmann) Kamptner, the only 
'oecolithophorid recorded from the Antarctic ocean, 
jeeurred only in the sub-Antarctie zone, at stations 
tlose to the Antarctic Convergence. 

Thalassionema nitzschioides Grunow is an example 
of a diatom from the sub-Antarctic zone the numbers 
of which decreased from December to January. The 
prevalence in the deeper layer in January also 
ndicates that the vegetation period of this diatom 
was then at its close. 

Nitzschia closterioides n. sp. is an example of a 
liatom from the Antarctic zone which was not 
ntirely restricted to this zone. The populations in 


the sub-Antaretic zone were, however, rather small 


compared with the Antarctic zone, even at the 
beginning of the seasen (station 17). 
Peridinium applanetum Mangin, the only dino- 


flagellate recorded in relatively great numbers, was 
strictly confined to the Antarctic zone. 

Chaetoceros neglectus Karsten cannot be character- 
ized as belonging to ether the Antarctic or the sub- 
Antarctic zone. In January no cells were recorded 
from the sub-Antarctic zone, whereas in the Antarctic 
zone the populations were rather large. In December, 
however, the cell numbers in the sub-Antaretic zone 
were as large as in the Antarctic zone a month later. 
The increase seems tc have started to the north in 
the sub-Antarctic zone at the beginning of the season, 
and in January the meximum occurred in the middle 
of the Antarctic zene, at station 41. This impression 
of a north to south sequence in the increase of the 
population is also corroborated by the occurrence of 
resting spores in the deeper layer of the sub-Antarctic 
zone in January, and by the fact that numbers of 
this species showed s sudden inerease, not at the 
Antarctic Convergenes, but to the south of this 
region. 
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No notice is taken of anonymous communications. 







New Determinations of the Velocity of 
l Light 

Iw.1953 the Ordnance Survey was asked by the 
U.8. Army Map Service to test its Bergstrand AGA 
odimeter. This was done by using it to re-measure 
e two bases of the recently completed primary 
re-triangulation of the United Kingdom!. From 
‘these measurements it was possible to deduce a new 

value for the velocity of light in vacuo. Recently, 
the. Ordnance. Survey has received the account of a 
fresh determination by R, Schóldstróm? on the Öland 
base line in Sweden which gives a value which agrees 
very closely with that deduced from our results. The 
comparison between the generally accepted value 
determined by Bergstrand in 1950? and the three 
recent determinations is as follows : 
Bergstrand, Öland base 1950 (5,402 metres): 
299,793-1 + 0-2 km.js. 
Ordnance Survey, Ridge Way base 1953 
metres): 299,792-4 + 0-11 km.js. 
Ordnanee Survey, Caithness base 1953 (24,829 
metres): 299,792.92 + 0-13 km./s. 
"^^ Behóldstróm,. Gland base 1955 (5,402 metres): 
299,702-4 -- 0-4 km.js. 

< Both bases used for the Ordnance Survey determ- 

ination had earlier been measured by 'Invar' tape 

in catenary i- the Ridge Way base twice, in 1937 
nnd 1951, and the Caithness base once in 19524. 
UFhe two measurements of the Ridge Way base 
carried out at different times, using different tapes 
and under very different conditions, differed by 1 in 
1,700,000. The forward and back measurements of 
the Caithness base differed by 1 in 1,270,000. The 
c*üpesneasured lengths of both bases are therefore 

very accurate. Of the two the Ridge Way. length is 
probably the more accurate. It is the weighted mean 

of two independent measurements, and the base was 
“sited more favourably than at Caithness, where part 
“of the line traversed difficult boggy ground. 

The Ridge Way base in Wiltshire runs from White 
Horse Hill (altitude 858-1 ft.) to Liddington Castle 
{altitude 914-7 ft.) and for the greater part of this 
distance the light path is 150-250 ft. clear of the 
ground. The Caithness base runs from Warth Hill 
{altitude 408-7 ft.) to Spital Hill (altitude 581-6 ft.) 
and the height of the light path above ground varies 
from 0 to about 500 ft. Temperature, barometric 
"pressure and relative humidity were observed at the 
"terminals. and the means of the two terminal values 
"used to correct. each geodimeter observation. The 
observations were carried out in variable weather 
over a number of nights at each base. 
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-A filter was used passing light with a group wave- 
length (A) of 5580 A. The formula used for obtaining 
the refractive index ug cf the wave group in ambient 
conditions was: cae eae ov 
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a= l+ot 760 7 TF 





in which ¢ is temperature in degrees centigrade, p is. 
atmospheric pressure in mm, of mercury, e is vapour 
pressure in mm. of mercury, o is the coefficient of 
expansion (0.00367), and yy is the group refractive. 
index of dry air at 0°C., 760 mm. pressure and 
0-03 per cent of carbon dioxide caleulated using th: 


formula 
0-136 
RJ 
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for monochromatic light. BORASUS 

Two modulating frequencies (f, and fi) were used, 
the mean of the observations on both frequencies con- 
stituting one complete measurement. The frequencies 
of the two oscillators had been determined by the 
U.S. authorities before the dispateh of the instru- 
ment and were checked by the National Physieal 


Laboratory. The comparisons were as follows : 
A U.S. Tune 1953 9,999,044 c.[s. 
NPL Aug. 7, 1953 9,999,932 c.[s. 

N.P.L Oct. 12, 1953 9,999,945 cfs, 0: 

^ U.S. June 1953 10,099,854 c.[8. = 
N.P.L. Aug. 7, 1953 10,099,855 c./a. 
N.P.L. Oct. 12, 1953 10,099,853 e./s. 


For the computations the American figures were 
accepted. 

The constant of the geodimeter was also verified: 
at the National Physical Laboratory by a direct 
method using the 50-m. mural base normally employed 
for standardizing geodetic surveying tapes. The 
value obtained confirmed that obtained by -the 
makers of the geodimeter, who use a different 
method. 

Table 1 gives à summary of the important data 
relating to the determinations of the velocity of light 
by means of the geodimeter at the two bases in the 
United Kingdom. The rejected observations were 
those taken under unfavourable eonditions (for ex- 
ample, unpractised observer, very still air). 

¿Because of the probable greater accuracy of the 
Ridge Way base-length and the greater variation.in 
height of the Caithness light-path, the Ridge Way 
value, 299,792-4 km./sec., is the more reliable. 

It is clear from Sehóldstróm's account that his 
determination is also a very strong one. In arriving 
at his error limits, he has taken into account the 
uncertainty due to errors in his aecepted values for 
temperature, pressure, humidity, colour and fre- 
quency. The limits given for the Ordnance Survey 
values are simply the mean square errors deduced 
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Table 1 
: Length | Root mean square errors i | E 
Period Line: geodimeter from base No. of | 1 “| 
1953 station first measurement. obs. | Single Mean i Remarks | 
(air distance) observation | j 
“July 5-29 White Horse Hill 11,260 -677 14 0-010 m. 0-003 m. | 3 observations rejected | 
Liddington Castle + 0:003 m. | | 
‘Aug. 13-24 | Warth Hill 24,828-026 | Of the 23 cbservations, 7 were rejected, 3 from | 
+0010 m. 16 0-030 m. 0-007 m. the first visit and' the remainder from the | 
i 


Sept. 20 to | Spital Hill 
Oct. 5 
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Tom internal evidence and are not therefore strictly 


*'omparable. 
a .R. C. A. EDGE 
Geodetic Control Division, 
Ordnance Survey Office, E 
Leatherhead Road, 
Chessington, Surrey. 
Dec. 15. 
Mackenzie, I. C. C., Ordnance Survey Prof. Paper (New Serles) 
No. 19 (H.M.8.0.). 
'Schóldstróm, R., “Determination of Light Velocity on the Öland 
Lidingo)). 


.. Base Line 1955" (Issued by AGA, Stockholm 
| Bergstrand, E., Ark. Fysik, 3, 26 (1950). 
M. H., Ordnance Survey Prof. Paper (New Series) No. 18 
(H.M.8.0.). 
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Electron Microscopy and Radioautography 
as Coupled Techniques in Tracer 
Experiments 
CONSIDERABLE progress has already been made 
towards high resolution in radioautography, and good. 
results have been obtained by various workers with 
the Ilford peeling film technique of Pele!, the N7'B 
stripping method of Boyd* and the ‘wet-process’ 
system of Gomberg?. Lately, I have shown* that, 
by using thick layers of nuclear emulsions (3004), 
and avoiding background effects by placing the 
specimens in a coal mine at a depth of 600 metres®, 
it is possible to follow the @-particle tracks to their 

origin and obtain a one-micron resolution. 

Films of the sensitive emulsion may be made thin 
enough to allow observation in the electron micro- 
scope, thus adding greatly to the resolution. The pro- 
sess is as follows. Microscope slides, specially seleeted 
for freedom from radioactive contamination, were 
covered with a layer of collodion or ‘Formvar’. In 
the experiment described here, the specimens were 
nuclei extracted from tumour tissues and labelled 
in vitro with cobalt-60 (8-ray, 0-3 MeV.). They were 
placed on the collodion and covered with a thin layer 
of Ilford G5 nuclear emulsion, obtained by melting 
the gel at 55°C., as in the usual procedure, and 
diluting it with water to the proper consistency. The 
slides, after drying, were placed for exposure ina 
thick-walled lead box. As a proportion only of the 
3-particles are likely to be emitted in the plane of 
the sensitive layer, the necessary exposures are longer 
than in the thick-layer method previously employed. 

'The slides were developed in Ilford P.Q. Universal 
developer, eleared in hypo within 20 sec. and fixed 





. Electron micrograph of -ray tracks emitted by tumour 
nuclei labelled with La utin d cobalt-60, x 2,000 


Fig. 1 
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for 2min. After washiag, the double layer of collodion- 
gelatine was lifted fram the slides without difficulty 
and mounted in the electron microscope. The 
accompanying electron micrograph (Fig. l).shows 
the tracks emitted by four single nuclei at a mag- 
nification of 2,000 (reduced from the original magni- 
fication of 6,000). i 

This new technique, successful for the particles o; 


cobalt-60, of energy 0-3 MeV., is likely to be of great | 


value in the case of the soft radiation of carbon-14, 
as the grains of the tracks are close enough to allow 
a very high magnification. 

So far the method has been applied to isolated 
cells and cell nuciei, »ut it is hoped to extend it to 
ultra-thin tissue sectiens. 

I am indebted to Frof. J. Sayers, of the Electron 
Physies Department, University of Birmingham, for 
facilities, and I wish to acknowledge the skilled tech- 
nical help of Mr. €. C. Newton. This work was done 
under a grant from the British Empire Cancer 
Campaign, London. 
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J. LIQUIER-MILWARD 
Department of Physics, 
University, 
Birmingham 15. 
Dec. 15. 
! Pele, S. R., Nature, 16D, 749 (1947). 
? Boyd, G. A., and Lew, H A., Science, 110, 58 (1950). 
à Gomberg, H. G., Nucleonice, 9 (No. 4), 28 (1951). 
* Liquier-Milward, J., Biochim. Biophys. Acta, 14, 459 (1954). 
* Fremlin, J. H., and Waiters M. C., Proc. Phys. Soc., A, 65, 911 (1952). 


Zinc-deficiency of Hevea brasiliensis as a 

Predisposing Factor to Oidium Infection 

INFECTION of the Hevea rubber tree by Oidium 
heveae is common in Malaya but is not regarded as a 
major pathological problem; in Ceylon, however, 
the fungus can produce serious loss of crop yields 


~ 


and the problem is of economic importance’. Oidium 


heveae is most preminent in Malaya at the time of 
refoliation after *wintering' of the trees, when it may 
cause a secondary leaf-fall. It is only at this time 
that Oidium is found on leaves exposed to full sun. 
Throughout the rear it may be found on young 
plants but only wher these are shaded, and then 
never sufficiently serieusly to cause defoliation. A 
small number of poorly developed colonies of Oidium 
heveae are usual on the leaves of plants grown in our 
plant-house? as the glaes and framework of the house 
provide light shade. During the study of the micro- 
nutrient-defieieney symptoms of Hevea brasiliensis 
grown in sand culture within this house, a striking 
relationship between the susceptibility to severe 
Oidium heveae attack and the zinc status of the plants 
was noticed. This relationship was not noted for 
the copper- or molybdenum-deficient plants grown 
simultaneously and in the same environmental con- 
ditions as the zinc-defisient plants. Our observations 
were thus made en plants grown under glass and 
were derived from one experiment only ; the results, 
however, were so well marked that their significance 
should be quickly tested and evaluated in countries 
where Oidium heveae ettack is of major concern. 
‘Selfed’ seeds of clone Tjirandji 1 were sown in 
sand which had been rigorously purified by boiling 
with hydrochlorie - oxalic acid mixture, and which 
was contained in ‘Pyrex’ glass vessels. Two types of 
nutrient, all nitrate nitrogen or part nitrate- part 
ammonium-nitrogen, were supplied to the seedlings ; 
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but as this did not influence the main result described 

below, it will not be mentioned further. The nutrients 

were freed from zine by subjecting them to phos- 

phate adsorption followed by dithizone extraction, 

essentially as described by Hewitt, whose procedure 

was also employed for the purification of the ferric 

citrate. Zinc was supplied in the ‘complete’ nutrient 
solution at a concentration of 0-065 part per million ; 
this was the only factor wherein the ‘complete’ cul- 
tures differed from the zine-deficient cultures. Water 
which had been purified by passing through ion- 
exchange resins was used throughout. 

Three months after sowing, severe symptoms of 
zine deficiency occurred; these included rosetting, 
production of narrow, strap-like, young leaves with 
wavy margins, chlorosis and malformation of young 
lamin, death of growing points, production of 
numerous lateral shoots and severe stunting (Fig. 1). 
That these symptoms were truly those of zinc 
deficiency was proved by the recovery of the affected 
plants when supplied with ‘complete’ nutrient. 
Plants which had teceived the ‘complete’ nutrient 
solution throughout the experiment grew rapidly and 
well and remained comparatively free from disease ; 
but from the sixth month onward, the zinc-deficient 
plants became severely infected with Oidium heveae. 
The heavy infection was confined to those parts of 
the plant formed in the absence of a sufficiency of 
zine. 

Abnormally large and heavily sporing colonies of 
Oidium heveae were found on the laminz (Fig. 2); 
the fungus also completely enveloped the growing 
tip of the severely deficient plants and some of the 
newly formed leaves fell. The ‘complete’ nutrient 
plants, grown adjacent to the zinc-deficient plants, 
„showed only the odd, feebly developed colony usual 
on all plants in the plant house. 

An analysis of plants sampled six and a half 
months after sowing showed that the ‘complete’ 


=- 





lants 
One scale division equivalent to three inches, Eleven- 


month old ings 


Complete nutrient plant (left); zinc-deficient 


¥ 
(right): 


NATURE 


March 31, 1956 


VoL. 177 





Fig. 2. Zinc-deflcient laming heavily infected with Oidium heveae. 
Top surface, two lamins on left; bottom surface, lamina on 
right. § nat. size 


nutrient plants contained eight to ten times as much 
zine per plant as the zinc-deficient ones. 

It seems likely that without a sufficiency of zine 
the rubber plant is unable to produce enough of a 
certain metabolite which confers some degree of 
resistance to Oidium heveae attack. We plan to repeat 
our experiment in order to determine whether sub- 
stances other than zine can confer resistance. In the 
meantime, it appears possible that in some areas the 
prevalence of Oidium heveae may be accounted for 
by a lack of zine available to the plants. 

; E. W. BOLLE-JONES 
R. N. HirroN 
Rubber Research Institute of Malaya, 
Kuala Lumpur. 
Dec. 23. 


E Whitelaw, E. W., and Perera, 8. F. H., c of the Commission 
e 7 bber Industry in Ceylon. Ceylon Sessional Paper 18, 
1 7). 

* Planters’ Bull. Rubber Res. Inst. Malaya, N. S., No. 18, 49 (1955). 


* Hewitt, E. J., “Sand and Water Culture Methods used in the Study 
of Plant Nutrition" (Commonwealth Agricultural Bureau, 1952). 


Reduction-Oxidation Level of Soils 


SEvERAL attempts have been made to determine 
the redox potentials of soils by inserting a suitably 
treated platinum electrode into the soil suspension 
and measuring the e.m.f. against a reference electrode ; 
but from a strictly physico-chemical point of view 
one cannot speak about well-established redox 
potentials in soils, which are derived from experi- 
mental data. 'lo avoid these difficulties, the use of 
the empirical term ‘redox level’ is suggested, thereby 
giving an expression for the mean reducing or 
oxidizing activities in dry soil samples. 

If a soil is treated with a solution containing 
the reversible redox system potassium ferrocyanide 
and ferricyanide, the e.m.f. of a platinum electrode 
measured against a reference (calomel) electrode in 
the soil suspension will be different from the potential 
in the pure solution. These differences, AE mV., 
may be correlated with the reducing or oxidizing 
properties of the soil. By treating the same soil 
with solutions containing potassium ferro- and ferri- 
cyanides in different ratios, all buffered with 1 M 
ammonium acetate, and plotting AH found against 
the E values of the pure solutions, one gets an 
S-shaped curve, which intersects the É-axis in the 
point Æ’. This point corresponds to a solution that 
does not change its redox potential in contact with 
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Table 1 


Total Mn 
(p.p.m.) 


pHini NKO 
quinhydrane 





the soil; thus it may be regarded as an expression 
for the redox level of the soil. 

In seven totally different Danish soils the following 
measurements have been carried out: 10 gm. air- 
dried soil was shaken for 1 hr. at room temperature 
with 50 ml. of ferrous-ferric-eyanide solutions, all 
buffered with 1 M ammonium acetate. The con- 
centration of potassium ferro- and ferri-cyanide 
varied between 10-* and 10-? mole/l., and the E 
values measured were all referred to the normal 
hydrogen electrode. Total manganese was determined 
by ignition of the soil and subsequent treatment with 
hot hydrogen peroxide solution containing nitric acid. 
Manganese was determined colorimetrically as pot- 
assium permanganate in the filtrate. Table 1 and 
Fig. 1 show a linear correlation between the total 
manganese content and the values of E’, indicating 
that with increasing content of total manganese the 
redox level increases proportionally. 

The values of AZ were quite reproducible, but 
they could be caused by either absorption or pre- 
cipitation” of the iron-cyanide ions in the soil sus- 
pensions instead of merely by redox processes as 
indicated by : 

Fe(CN)ge--- = Fe(CN)-7- + e. 
In the strongly buffered solution containing acetate 
and iron cyanide ions in a ratio of at least 100: 1, 
extensive absorption of the iron cyanide ions is not 
likely to occur. Several heavy metals might precipitate 
the iron cyanide ions, but in the presence of, for 
example, 3-75 p.p.m. zinc, the maximum precipitation 
cannot exceed 0-1 per cent of the total in the case of 
ferrocyanide, which would cause an increase of 
3 mV. in the e.m.f. measured. This difference is only 
about of the same order of magnitude as the experi- 
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mental error. For soils rich in iron, one would expect 
precipitation of ferro- and ferri-cyanide compounds, 
but tests have shown that in the strong acetate 
medium iron ions are blocked as acetate complexes. 

A soil very rich ir iron oxides was found to give 
AE = 0 for a ratio af ferri- to ferro-cyanide of 13-8. 
This soil was shaker with solutions containing iron 
cyanides in this: ratio, the total concentration of - 
which was varied ky ten-fold dilution, while the 
ammonium acetate concentration was kept constant 
at 1 M. This experiment showed that AE stil 
remained close to zero, that is, E' is independent 
of the dilution. 

The same principls has been used in connexion 
with pH. measuremerts in soils. 10-gm. portions of 
the seven soils were shaken with 100 ml. of 1M 
potassium chloride solutions buffered with citric 
acid and disodium Lydrogen phosphate in a total 
concentration of about 0:01 mole/l. These solutions 
had & pH ranging frcm 2-8 to 7-3. After 1 hr., the 
pH of the suspensicns was determined by glass- 
electrode measurements, and the differences (ApH) 
between the pH of the suspensions and those of the 
pure buffer solutions were plotted against the pH of 
the buffer solutions. Here again an S-shaped curve 
was formed, and the intersection with the pH-axis 
at the point pH’ -indirated a buffer solution of such 
2 composition that + did not change its pH by 
contact with the soil. "Therefore pH’ is identified as 


‘the pH of the soil, here measured with quinhydrone 


in IN potassium chloride soil suspension, and as 
shown in Table L this is true for four of the sevən 
soils having a pH greater than 5. The discrepancies 
are probably due to ecmplex formation with trivalent 
metals, for example, ferric or aluminium ions. 

By these methods it might be possible to study 
the concept of redox capacity as well as buffer 
capacity, and they enable the study of problems such 
as the ageing of the soil during storage or changes in 
exchangeable manganese during transfer of the soil 
from natural conditions to the laboratory. Investiga- 
tions are being canticued and a more detailed pub- 
lication will appear. 

CARL Goran Lamm 
State Laboratory of Elant Culture, : 
Department of Ckemistry, 
Lyngby, Denmark. Nov. 16. 
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Occurrence and Nature of an Amoeba 
Excystment Factor produced by 
Aerobacter sp. 


ALTHOUGH an excysiment factor potentiating the 
emergence of trophozoites from their resting cysts 
in Protozoa has long been postulated, there has so 
far been no convinemg experimental evidence of its 
existence. A critical appraisal of previous work!- 
has revealed that tke factor has variously been 
attributed to hypo- and hyper-tonicity of the medium, 
low oxygen tension, change of pH, reducing agents, 
presence of enriched rutrient media, change of tem- 
perature, ete. Earlier workers in this field do not 
appear to have adeqaately recognized the risk of 
extraneous infection mherent to such experiments, j 
particularly when nutritionally rich and highly 
susceptible media, such as ‘Difco’ yeast extract, are 
examined for the presence of this factor’. Unless ` 
absolutely aseptic conditions are maintained in the 
course of experiments. the results will remain open 
to doubt. 
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Crump! showed that excystment in Amæba Z, 
(Didascalus thorntoni; Singh!) took place without 
the presence of bacteria, while Amæœæba 4 (Schizo- 
pyrenus russelli; Singh?) excysted only in the presence 
of certain bacteria (Aerobacter sp. and 4036). She 
suggested that the two species of bacteria, produce 
in the medium some material that induces excyst- 
ment in SS. russelli. In view of Crump’s! findings, 
it was of interest to secure an experimental proof of 
its occurrence and elucidate the nature of the factor 
produced by Aerobacter sp., Strain 1912; Singh’. As 
bacteria and amæœbæ live in close association m 
human and animal intestines, a detailed study of 
amosba exctystment factor or factors, produced by 
Aerobacter and other intestinal bacteria, would be of 
considerable significance for a more effective approach 
to the problem of amcebic dysentery. : 

Large numbers of mature cysts of S. russelli (see 
Singh’ for culture methods) produced on Aerobacter 
sp. on non-nutrient agar (2-5 per cent agar, 0:5 per 
cent sodium chloride; pH 6-8—7-0) were treated 
with a mixture of penicillin (4 units[c.c.) and strepto- 
mycin (4 ugm./e.c.) solution for about 24 hr. at room 
temperature (25°-26°C.). They were washed by 
centrifugation with 0-85 per cent sodium chloride 
and tested for their sterility on nutrient agar slopes 
and for viability by inoculating them in the presence 
of Aerobacter sp. on non-nutrient agar. The sterilized 
cysts, thus treated, excysted readily in the presence 


of living bacteria, although on-non-nutrient agar: 


alone there was scarcely any excystment. These 
cysts have been used m all the subseqüent experi- 
ments.  ' 

Aerobacter sp. five days old grown in nutrient broth 
at 37°C. was washed twice on the centrifuge with 
4ce-eold saline, in which it was finally dispersed as 
a uniform suspension. Aliquots of the suspension, 
heated at 100? C. in a vigorously boilmg water-bath 
for different periods, were tested for their capacity 
to induce the excystment of sterilized cysts. The 
bacteria were spread on non-nutrient agar plates and 
moculated with large numbers of cysts. In the pres- 
ence of even the 5-min. heat-treated bacteria, on 
rare occasions, only a few active amœbæ could be 
seen after 24-48 hr. incubation at 25? C., but they 
did not multiply. After three days, when washed 
resting cells of Aerobacter sp., preserved at 5? C. for 
72 hr., were added, the great majority of the cysts 
excysted within 24 hr., showing that the excystment 
factor produced by Aerobacier sp. is highly thermo- 
labile. 

When placed on non-nutrient agar with pH 


‘adjusted at different levels (2-2, 3-0, 4-0, 5-0, 6-0, 


7-0 and 8-0), the cysts did not show any sign of excyst- 
ment, even after a period of 48-72 hr.; but when 
Aerobacter sp. was provided, excystment occurred 
generally and was independent of pH. Excystment, 
however, occurred more readily in the pH range 5-8. 

Addition of reducing substances like cystine, 
cysteine, glutathione, thioglycollie acid and ascorbic 
acid to the non-nutrient agar did not induce excyst- 
ment unless Aerobacter sp. was added. n 

Collodion cups (25 mm. diameter and 12 mm. 
height) were cast from a 6 per cent solution of 


` collodion in ether-ethanol mixture (Merck) and steril- 


ized in distilled water by autoclaving for 15 min. at 
15 Ib./sq. in. A layer of non-nutrient agar was poured 
in the sterile cups, which were placed on the surface 
of a papain-digest meat-agar plate heavily seeded 
with Aerobacter sp. Plenty of cysts were inoculated 
on the non-nutrient agar surface in the cups and 
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incubated at 25°C. In the control experiments, the 
nutrient agar was not seeded. The majority of cysts 
excysted within 24 hr. m experiments in which 
Aerobacter sp. was inoculated in nutrient agar and 
allowed to multiply actively. After 48~72 hr. the 
amosbe either encysted or died due to the lack of 
food. In control experiments only a few active 
amoeba could be seen. This experiment clearly shows 
that Aerobacter sp. produces some substance that 
passes through & collodion membrane and into non- 
nutrient agar and causes the excystment of the 
amoebal cysts. 

The experiment was repested by reversing the 
relative positions of the seeded nutrient and non- 
nutrient agars—the seeded nutrient agar being 
placed in the collodion cup and the cysts on the 
surface, of non-nutrient agar. In yet another 
series of experiments, the seeded nutrient agar 
in the cup was replaced by nutrient broth inocu- 
lated with Aerobacter sp. It was found that the 
factor was elaborated by Aerobacter sp., growing in 
the nutrient agar or broth as the case may be, and 
diffused through the collodion membrane into the 
non-nutrient agar, where its presence was revealed 
by the ready excystment of the amebal cysts when 
placed on it. The factor could not be found in the 
unseeded controls. 

It would appear that an excystment factor is pro- 
duced by the actively proliferating culture of Aero- 
bacter sp., which is capable of diffusing easily and 
rapidly through a collodion membrane into the agar 
gel. The factor is thermolabile and does not appear 
to be related to either pH or to any of the reducing 
substances tried by us, although both these factors 
may be expected either to condition the cysts to 
the action of the excystment factor or augment its 
poteney.. Work on the isolation and further character- 
ization of the factor is now in progress. 

B. N. SINGE 
S. MATHEW 
M. SREENIVASAYA 
Central Drug Research Institute, 
Lucknow, India. 
Nov. 28. 
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Utilization of Xanthin by Mould Fungi 


Tar utilization of purines by fungi as the sole 
source of nitrogen in their nutritive media has been 
reported in the literature only in a few caseg!-, 
No work concerning the utilization of xanthin by 
mould fungi appears to have been published. 

One of us (E. D. M. T.) has already shown! that 
many fungal species representing all the fungal 
groups were able to grow luxuriantly in & medium 
containing uric acid as the only source of nitrogen. 
It was also possible to demonstrate the presence of 
the uricase enzyme in those fungi. 

The experiments reported here carried out on 
xanthin have revealed, as Table 1 shows, that many 
mould fungi representing the different systématic 
groups are able to utilize xanthin as the only source 
of nitrogen. 
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Table 1. GROWTH OF DIFFERENT MOULD FUNGI ON CZAPEK-DOX- 


HIN MEDIUM 
Fungal group Growth 
. Phycomycetes : 
Mucor fragilis medium 
Ascomycetes : " 
spergillus niger good 
A, fumwatus medium 
Peniclwum chrisogenum medium 
Fungi imperfecti : 
Fusarium semitectum, U1 good 
95 35 U4 luxuriant 
»* n U9 medium 
» n Ull luxuriant 
3s » U12 luxuriant 
» » U14 luxuriant 
» "T U16 luxuriant 
, niveum medium 
»,  Sambucinum, U7 good 
» » ood 
» oxysporum, U6 P uxuriant 
$5 p U10 medium 
ie AN U15 good 
»  monihforme, U2 good 
a $5 U13 good 
»  equiseti luxuriant 
Alternaria tenuis, U18 good. 
‘i às U30 luxuriant 
is a U47 Juxuriant 
i r^ U48 good 
re P trace—weak 
n porri ~ weg 
Cladosporium cladosporioides weak 


The basic medium utilized was Czapek-Dox. The 
sodium nitrate of this medium was replaced by 
nitrogen-equivalent amounts of xanthin. .The salts 
used in preparation of the medium were A.R. grade. 
The cultures were made in 50-c.c. Erlenmeyer flasks 
each eontaining 15 c.c. of the sterilized medium; five 
flasks were made for each individual fungus. All the 
flasks were inoculated with the same stendard 
moculum; the inoculated flasks were incubated at 
28° C. for eight days, after which the dry weight of 
the mycelial mats was recorded. 

Preliminary enzymatic studies have revealed the 
presence of xanthin-dehydrogenase enzyme in some 
of the fungi examined. 

g Ezz Erors M. Tana 
M. MOKHTAR SHARABASH 
Microbiological and Enzyme Chemistry Dept., 

National Research Council of Egypt, 
Cairo. 
Nov. 26. 

1 Kossvies, Chem. Abst., 7, 807 (1913) ] 
! Morris, J. T., and Ecker, E. E., J. Infect. Dis., 34, 592 (1924). 
* Brunel, M. A., Bull. Soc. Chum. Biol, 21, 880, 388 (1939). 


Franke, W., Taha, E. D. M., and Krieg, L., Arch Mikrobiol., |17, 
256 (1952). 


Inhibition of L-Asparaginase in Extracts 
of Mycobacterium phlei by D-Asparagine 


Tax concept that substances related chemically to 
a metabolite might interfere with the normal function 
of that metabolite or displace it from the site of 
attachment to the appropriate enzyme! is now well 
established. Accordingly, an unnatural stereoisomer 
of a metabolite could also be regarded as & potential 
antimetabolite ; but it was surprismg to find that 
only a few unnatural amino-acids did, infact, mter- 
fere with the growth-promoting effects of their natural 
antipodes. Thus, p-leucime? and p-tryptophan? 
miterfere with the growth-promoting effects of the 
corresponding r-isomers in lactobacilli, and »b-glut- 
amic acid was found partially to inhibit the activity 
of the n-glutamic acid decarboxylase obtained from 
E. colit. 

In the course of studies on the asparaginase 
activity in cell-free extracts of Mycobacterium phlei, 
we found that r-asparagine, but not the p-isomer, was 
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Fig 1 Inhibition of L-asparaginase activity by increasing 


concentrations of D-asparagine, Total volume: 1 ml., containing 

L-asparagine, 10 uM; r-asparagine, varying from 0 to 40 uM 

(Nutritional Biochemical Corp. .S A.). Bacterial extract, 

2:5 mgm, protein; phosphate buffer pH 8:2, M]150. Incubation, 
gD min. at 87° C. 


attacked by this enzyme. Moreover, p-asparagine 
was found to inhibit the enzymatic deamidation of 
the L-isomer. 

The organism (M. phlei 271 from the culture 
collection of this Department) was grown in Roux 
bottles on nutrient egar supplemented with 0-1 per 
cent "Tween-80' (pclyoxyethylene sorbitan mono- 
oleate, Atlas Powder Co., U.S.A.). After incubation 
at 35? C., for three to four days, the bacteria were 
washed three times with distilled water, centrifuged 
and concentrated to about 2-3 gm./20 ml. of wet 
weight. 

The thick suspension was disintegrated by a 
Raytheon 9KC sonic vibrator for 25 min. The super- 
natant, from which tae debris was removed by high- 
speed centrifugation (at about 20,000g for 20 min.), 
was dialysed against running water for 13-15 hr. The 
whole procedure was carried out in the cold room. 
The protein content of the dialysate was determined 
by Mehl’s biuret method’. The asparaginase activity 
of the extract was estimated from the ammonia 
formed (by the Conway microdiffusion method) and 
from the amount cf aspartic acid produced (by 
quantitative paper chromatography, after Giri e£ al.9). 

Fig. 1 shows the effect of increasing amounts of 
D-asparagine on the inhibition of the L-asparaginase 
activity ;.at an mhibitor/substrate ratio of 4:1, an 
inhibition of 75 per cent was obtained. In order 
to establish the nature of the inhibition the reaction 
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Fig. 2. Effect of substrate concentration on inhibition of aspara- 

ginase activity by D-asparagine. The same arrangement as in 

Fig. 1, except for concentrations of substrate and inhibitor. 

L-asparagine concentrations were 10, 20 and 40 “Af respectively ; 

D-asparagine, 0 and 30 “i respectively. V, reaction velocity, 

#mole of ammonia produced in 90 mins , substrate concentration 
m A. 
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velocity was measured at various concentrations of 
the substrate (L-asparagine) in the presence and in 
the absence of the inhibitor (p-asparagine). The 
results presented in Fig. 2 (after Limeweaver and 
Burk’) show that p-asparagine inhibits competitively 
the L-asparaginase activity of M. phlei. 
NATHAN Grossowicz 
YEHESKEL S. HALPERN 
Department of Bacteriology, 
Hebrew University-Hadassah Medical School, 
Jerusalem. Nov. 28. 
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Effect of Sialoadenectomy on Thyroid 
Activity 

THE rapid appearance of iodide in saliva following 
administration of iodide iodine-131 has been demon- 
strated!, and its measurement has proved useful_in 
the evaluation of the thyroid status of clinical cases*. 
Recently, an experiment has been reported? which 
suggested that the salivary glands may play an 
important part in thyroid metabolism, involving the 
removal of 10dine-131 duodotyrosine from the peri- 
pheral circulation. Dehalogenation processes by 
characteristic enzymes in the salivary gland tissue 
have been observed! = 

Our present preliminary observations indicate that 
the salivary glands play an rmportant part m regu- 
lating the activity of the thyroids of the mouse and 
the rat. We employed adult male mice (N.I.H.) 
weighing 25 +1 gm. throughout. Animals were 
housed m conventional cages m a room the tem- 
perature of which was maintamed at 25 + 3°C 
The daily ration consisted of commercial mixed 
grams and water, ad libitum. Submaxillary, 
parotid and sublingual glands were removed under 
aseptic conditions seven to ten days prior to 
measurements of thyroid activity. Sham- operated 
controls were employed throughout. In each, experi- 
ment sham controls and sialoadenectomized animals 
were given equal periods of post-surgical rest. 
Carrier-free iodine-131 as iodide and carrier-free 
phosphorus-32 as phosphate were administered intra- 
peritoneally in the doses indicated in the tables. 
Experimental groups contained at least ten and not 
more than twelve animals. Thyroids were removed, 
weighed on & microbalance to the nearest 0-01 mgm., 
and plated for radiological assay as described pre- 
viously’. Radio assays of iodine-131 were performed 
with the aid of an end-window Geiger-Muller counter 
and scaler ; phosphorus-32 was assayed with the aid 
of a scintillation counter sensitive to D-particles and a 
Dumont photomultipher tube: Assays were pre-set 
for count to givé a statistical error less than 1 per 
cent. Results are expressed as counts per min./mgm. 
tissue or as a percentage of control-animal values. 

The results in Table 1 shows that sialoadenectomy, 
performed on mice, increased the uptake of iodine-131 
by-the thyroid in the first four hours following 
administration of radioactive iodide. The 1odine-131 
content of the mouse thyroids, measured 24 hr. later, 
indicates a delayed turnover of iodme-131 in the 
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Table 1. EFFECT OF SIALOADENEOTOMY ON UPTAKE OF IODINE-131 
BY MOUSE THYROID FOLLOWING INJECTION OF 6 uO. IODINE-131 PER 
25 aM. BoDY-WEIGHT 


Average 4-hr, uptake Average 24-hr. uptake 


Group (counts per mmm /. (Per (counts permin.| (Per 

mgm.) cent) mgm.) cent) 
- Sham controls 1,350 +147* 100. 4,058 + 133* 100 
-Sialoadenectomized 1,736 £ 234 129 1,932 + 373 39 


* Standard error of the mean. 


sialoadenectomized animals as compared to that in 
the control groups. Repeated experiments sub- 
stantiate the initial observations. Sialoadenectomy 
also produced similar changes in the rate of iodine-131 
metabolism in the thyroids of rats. 24-hr. thyroid. 
iodine-131 levels are always less than. those found in 


sham-operated control rats (Table 2). : 


Table2. EFFEOT OF SIALOADENECTOMY ON THYROID ACTIVITY OF RATS 
24-hr. uptake, 20 wc. lodine-181 per 100 gm. body-weight 


Group Average counts per min./mgm. Per cent 
Controls 824 + 33* 100 
Experimental 655 + 54 67-3 


* Standard error of the mean. 


To test the probable changes of the levels of 
thyroid-stimulating hormone in animals deprived of 
their salivary glands, resort was made of the titre of 
the hormone indicated by phosphorus-32 uptake by 
the thyroid glands?. The results indicated in Table 
3 are the prelmmary observations following uptake 
of phosphorus-32 for 1 hr. by mouse thyroids in 
control and sialoadenectomized animals. Admunistra- 
tion (intraperitoneal) of 5 ugm. of the hormone 
restored the phosphorus-32 activity of the thyroids 
of desalivated mice to normal levels (Table 3). 


Table 3. TITRE OF THYROID-STIMULATING HORMONE AND EZPFEOT oF 

INJECTED HORMONE MEASURED BY PHOSPHORUS-32. UPTAKE OF 

PHOSPHORUS-32 BY MOUSE THYROIDS 1 HR AFTER INJECTION OF 
50 nO RADIOACTIVE PHOSPHATE 


Group Average counts Per cent 
per min./mgm. 
Controls 366 + 25 100 
Sialoadenectomized. 227 + 29 62 
Controls + 5 ugm hormone 1 hr prior 
to phosphorus-32 433 + 03 118 
Sialoadenectomized + 5 pgm. hormone 416 4. 160 14 


1 hr. prior to phosphorus-32 


The observations recorded here indicate that the 
salivary glands play an important part in the 
regulation of the activity of the thyroid gland, prob- 
ably via control of the production and/or the utiliza- 
tion of thyroid-stimulating hormone. The influence 
on the titre of the hormone is apparent since the 
desalivated mice ın these studies showed uptakes of 
phosphorus-32 by the thyroid that were consistently 
lower (30-38 per cent) than that observed in intact 
control animals. Further, the phosphorus- 32 uptake- 
résponse of sialoadenectomized mice to a single 
5-ugm. dose of thyroid-stimulating hormone showed 
a gain of 84 per cent above their base values, whereas 
control animals exhibited a gain of only 18 per cent 
&bove their base values. 

The thyroids of sialoadenectomized mice incor- 
porate 10dine-131 more rapidly than those of, control 
animals in the 4-hr. test period, but they also appear 
to utilize thyroid 10dine-131 at a subnormal rate as 
indicated by the 10dine-131 content of the thyroids- 
after 24 hr. The initially higher uptake of radioactive 
10dine in the sialoadenectomized mice may be due to 
the loss of the normal iodide spillway into the saliva! 
which could lead to higher concentrations in the 
circulating fluids with consequent increase m 1odine- 
131 trapped by the thyroid. The reduced levels of 
thyroid 1:0dine-131 and the low titre of thyroid- 
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stimulating hormone indicated by uptake of phos- 
ohorus-32 are not difficult to explain in view of our 
oreliminary studies on the rate of disappearance of 
thyroid iodine-131. The uptake of iodme-131 in. 
sialoadenectomized mice is maximal at 6-8 hr. and 
she 10dine-131 disappears from the thyroid quite 
slowly or not at all in the 24-48 hr. interval, in- 
licating reduced titre of thyroid-stimulating hormone. 

The increased sensitivity of thyroid-stimulating 
aormone (Table 3) suggests that some regulatmg 
mechanism is impaired when salivary glands are 
cemoved from the mouse. Whether the effects pro- 
duced are due to a hormonal or enzymatic regulator 
presumably present in salivary glands is not yet 

own. a ; 

We acknowledge the technical assistance and 
20-operation of Florence Fries. The thyroid-stamu- 
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Effect of Vitamin D on the Phosphorus 
Content of Rachitic Rat Cartilage 


EARLIER investigations! in these Laboratories had 
4ndieated that vitamin D influenced carbohydrate 
metabolism in calcifying cartilage of the albino rat. 
Since carbohydrate arid phosphorus metabolism are 
slosely interlinked, the present investigation was 
undertaken with the view of determining the influence 
of vitamin D on the phosphorus content of rachitic 
vat cartilage. $ 

Healthy albino rats four weeks old were distributed 
«n seven groups; the first six groups contained ten 
«ats in each, while the last one contained twenty 
animals. All the animals were fed a modified rachito- 
genic diet® for twenty-one days. At the end of this 
oeriod, animals in group I were killed, their tibial 
»piphyseal cartilages quickly removed and placed 
ndividually in tubes and dried at 90°C. Animals in 
groups II-VII were fed a single dose of vitamin D 
(4,000 rv.) Exactly 24 hr. after vitamin D admin- 
istration, rats m group II were killed and their tibial 
^artilages removed and dried. The animals in the 
‘emaining groups were killed at intervals of 24 hr. 
[he dried cartilage of each rat was weighed and its 
otal phosphorus content determined colorimetrically 
aftér wet ashing. The results are presented in Table 1. 

It will be seen that the administration of vitamin D 
*aused a gradual increase in the total phosphorus 
»ontent of the cartilage. At 96 hr. after vitamin D 
administration, the phosphorus, content of the cart- 
lage was maximum, being &bout twice that con- 
tained in the cartilage of the untreated rachitic 
animal, = ` 

Ié is not clear at this stage why the phosphorus 
zontent of cartilage decreases after 06 hr. It may be 
mentioned, however, that this fall coincides with 
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TOTAL PHOSPHORUS IN CARTILAGE FROM RACHITIC RATS 











Table 1. 
G AND Rats GIVEN VITANIN D 
Group Hr after No. of Bgm. phosphorus/ 
No. observations mgm. dry cartilage 
I 10 9 78 4 1-72 
II 10 11 00 +115 
In 10 144134171 
IV 10 18 14 £ 1:49 
y 10 20-04 +. 2-37 
VI 10 17-21 + 2-38 
VII 20 ^ 12214141 








(a) the maximunr increase in caleifyiig capacity in 
vitro shown by the cartilage of the animals treated 
with vitamin D, and (b) the commencement of cal- 
cification in vivo, both of which have been demon- 
strated by Dikshit end Patwardhan? to occur at 
96 hr. after admmistration of vitamin D. 

The results reported here indicate that the phos- 
phorus content of rachitic cartilage increases due to 
the influence of vitan-in D preparatory to the onset 
of calcification. Further work is in progress to de- 
termine the effect of vitamin D on the various phos- 
phorus compounds in the healing cartilage. 

J. Q. Josar 
P. K. Dresuir 

Nutrition Research Laboratories, | 

Indian Council of Medical Research, 
Coonoor, South India. 
Nov. 5. 
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Dominant Lethality induced by X-Rays 
in Haploid and Diploid Saccharomyces 
cerevisiae 


In a previous paper!, evidence was presented for 
the presence of dominant lethals: in .X-irradiated 
haploid yeast cells. Diploid yeast zygotes formed 
by the conjugation of one irradiated and one un- 
irradiated haploid. cel were found to exhibit signs 
of radiation damage, including swelling, delay m 
division and death. The damage responsible for 
inactivation of these half-irradiated zygotes was de- 
fined operationally as dominant lethal damage. The 
present communication describes a continuation of 
these experiments in which diploid cells homozygous 
for mating type were employed along with the two 
haploid cultures previcusly used. These diploid cells 
will conjugate with haploid or diploid cells of opposite 
mating type when placed in direct contact, thus per- 
mitting a similar determination of the frequency of 
dominant lethals in diploid cells. This was of interest 
because previous studies of the survival of X-irra- 
diated yeast cells of higher ploidy? suggested that 
the frequency of this type of damage might increase 
with increasing plaidy. 

The diploid cells.arose spontaneously in the haploid 
cultures and were isoleted with a micromanipulator. 
The amounts of deoxyribonucleic acid, ribonucleic 
acid and dry weight 2er cell for the haploid and 
diploid cultures were all approximately in the . 
ratio 1:2, confirmirg the expected ploidy -of 
these cultures*. The cells used in the experi- 
ments were harvested from 24-hr. streak cultures 
on yeast extract — dextrose agar plates ($ per cent 
yeast extract, 1 per cent dextrose), suspended in 


' conjugation and growth of the cells after 
` irradiation was yeast extract — dextrose agar 
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gi. en 
buffer and mamtamed at 4°C. until used. 
Viability was nearly 100 per cent. Single, 
non-budding cells were isolated with a 
micromanipulator and paired with similar 
cells of the opposite mating type as de- 
scribed previously’. The medium used’ for 


100 


(see above) and incubation was at 30°C. 20 
Conjugation usually occurred within four to 
five hours. The frequency of conjugations 


averaged about 90 per cent and was rela- _ 210 
tively uninfluenced by irradiation of the = 
parent cells. For each of the following & 
crosses: haploid x haploid (00), haploid x $5 


diploid (oO), diploid x haploid (Oo) and . 
diploid x diploid (OO), one, or the other, 
or both of the parental cells was irradiated 
with X-rays (the symbol on the left repre- 
sents a cell of the «-mating type, that on 
the right the a-mating type; o represents 
a haploid cell, O a diploid cell. A filled-in 
circle is used to indicate that the cell was ! 
irradiated before pairing)  Zygote viability 
was determined from about 80-100 pairs 
of cells at a number of dose points (3-7) 
for each of the twelve possible combina- 
tions. The viability of the haploid and . 
-diploid cells for vegetative division’ was 
determined in. à similar manner by the 
isolation of about & hundred single, non- 
budding cells for each dose-point studied. 
The criterion of viability was the ability of the zygote 
or cell to develop into a colony containing more than 


m 


. forty cells. 


In agreement with a number of previous studies, 
the diploid cells of both mating types were found to 
- be less sensitive to X-ray inactivation than the hap- 
loid cells. However, the frequency of dominant lethals 
induced in the diploid cells was considerably greater 
than in the haploid cells. The results of these ex- 
periments are summarized in Fig. 1. Within the 
accuracy of the experiments, the yield of dominant 
lethals for either haploid or diploid cells was the same 
for irradiation of either matmg type and in addition 
was mdependent of the ploidy of the unirradiated 
parental cell; that is, eo = oe = eO = Oe and 
@O = 09 = Qo =c@. Furthermore, there is an 
approximate dose reduction factor of 2 between the 


haploid and diploid dominant lethal curves, suggest-. 


ing that the amount of dominant lethal damage 
depends on the product of ploidy and dose. 
Examination of the results from all crosses where 
one or both of the parental cells had been irradiated 
revealed that for a given value of the parameter 
PıDı + p2D, (where p, and p, are the ploidies of 
. the parental cells and D, and D, are the respective 
doses received), the viability of all zygotes except 
haploid x haploid (6€) was approximately the 
same. A typical example of this relation is presented 
in Table 1. Agreement of the results in terms of this 











Table 1 
Di D; Fraction of 
Cross | pı | m» | (krep) (rep) 23D, --3iD, | viable zygotes 
es | 2 1 |167 |187 500 0 49 + 0-05 
ee 2 1 |125 | 260 50 0 0-54 + 0 05 
ee | 2 2 |125 | 125 500 0 52 Ł 0 05 
ee | 2 2 11875 | 625 50-0 0-46 + 0 05 
eo | 2 2 | 250 0 50 0 0-44 + 0 07 
"0 1 2 |500 0 60-0 0-47 + 0-06 
ee 1 1 | 25-0 | 25-0 50 0 0-17 +0 04 
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Fig. 1. Haploid dominant lethal curve: o, so; à os; 
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— aa aiio. Haploid survival curve ; 
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0,00; M 
A, € — aa diploid Ae 

A,"—a a haploid ; 
parameter would be consistent with the assumption 
that’ dominant lethal damage was most important 
in inactivation of triploid and tetraploid zygotes 
which had been formed by two irradiated cells. That 
the haploid x haploid cross (69) did not fit was con- 
sidered to be due to the expression of some recessive 
lethal damage. 

The dependence of dominant lethals on the product 
of ploidy and dose would be consistent with this 
damage arising from inviable recombinations of 
broken chromosome ends—+the frequency of breaks 
would’ most probably increase with both these 
variables. However, many critical cellular com- 
ponents of yeast cells are known to increase in integral 
fashion with ploidy?, and similar reasoning might be 
applied to identify the damage with these components. 
The present experiments do not permit a definite 
characterization of the dominant lethal damage; 
they do, however; show that the frequency of this 
damage increases with the ploidy of the irradiated 
cell. 

A more complete account of this work, including 
experimental details as well as additional studies with 
vegetative cells of different ploidies, will appear ina 
later publication. 7 


M. E. OwzN* 
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Amino-acid Composition of Haemoglobin E Tle 1. 
In 1955, some of us published the results of the : 


etermination of the amino-acid composition of 
zmoglobins A, B (also known as S), C and F 13, In 
that work we used a modification of the column 
hromatographic method of Stein and Moore. We 
vere recently able to study a family of which some 
aembers are carriers of hemoglobin E. We took 
dvantage `of this opportunity to determine the 
mino-acid composition of this hemoglobin by 
Ihe use of the method mentioned in the previous 
Uublieation!. 

The family eame from Indonesia; the father (1) 
3 of mixed British-Javanese extraction (see Fig. 1). 
de was somewhat anemic (hemoglobin 12 gm./100 
m. blood). His hemoglobin was found to contain 
1 per cent of foetal hemoglobin, which ‘could be 
emonstrated by three methods available to us 
alkaline denaturation, electrophoresis and chromato- 
raphy‘). The presence of about 11 per cent of 
vemoglobin F, together with the hematological 
mdings, places this otherwise healthy man in the 
roup of the Cooley trait (thalassemia minor). 


C] Hb-A 


Bust 
Hb-E 


(1) (21 


44). (5). (6). (7) 
Fig. 1. Pedigree of the family studied 


(3) 


The mother .(2) is of mixed Indonesian-Chinese 
xtraction . (from which part of Ching her mother 
eme is unknown); her Indonesian father’s family 
ame from Northern Celebes. In the blood of this 


ealthy woman an abnormal hemoglobin was de-' 


«ected and shown by paper electrophoresis to be 
emoglobin E 5-7, The percentage of this hzmo- 
lobin E was 38 per cent. Of the five children of 
this marriage, numbers 3 and 6 had hemoglobin A 
nd E in their blood, the percentage of hemoglobin 
i being respectively 27 and 44 per cent. The blood 
f one child (5) showed a small percentage of foetal 
smoglobin (6 per cent), as did the father’s blood. 

Another child (4), & boy of five years, the only 
aember of the family with a severe anemia, showed 
he clinical picture of a moderately severe Cooley’s 
nemia. His blood contained nearly 41 per cent of 
cetal hemoglobin, 38 per cent of hemoglobin E 
nd 21 per cent of normal hemoglobin. The youngest 
hild (7) is now seven months of age. Her blood still 
ontains 71 per cent of foetal hemoglobin. In a 
«ormal child of that age only traces of foetal hemo- 
lobin ean be detected. Besides this fostal hamo- 
Jobin, hemoglobins E and perhaps A could.be 
Ketected. Similar families with thalassemia minor 
nd hemoglobm E trait in their ancestry and with 
nembers whose hemoglobin was a.mixture of 
«emoglobins Hr and F have been described pre- 
riously 7, 

As we were unable to separate quantitatively 
wsmoglobins A and E, we had to use mixtures of 
20th hemoglobins for our amino-acid determinations. 
Ne used the hæmoglobin of cases 2, 3 and 6 contain- 
sag, respectively, 38, 27 and 44 per cent hemoglobin E. 
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ÁMINO-ACID COMPOSITION OF 48-HR. HYDROLYSATES OF 
DIFFERENT EÆMOGLOBIN SAMPLES 
(The values arc given as gm. per 100 gm. protein) 


















Fraction patient 


















Patient 2 
Amino-acid | Hemaglobin A d percent | 4 (65 per cent 

hemoglobin E) | hemoglobin E) 
AETA . 105 - 108 
Threonine ` 5-5 5 45 5-7 
Serine 4:45 4:75 4°45 
Glutamic 7-25 7-8 70 
Proline + 96° 4 65 4-9 
Glycine i-55 4°75 4 45 
Alanine 9-05 103 9 95 
Cystine 10. 105 1-15 
Valine 10 9 108 110 
1soLeucine 0-35 0-4 ” 0:85 
Leucine 15 16 149 14 3 
Tyrosine 3 85 4:15 3 75 
Phenylalanine 7:85 78 7 85 
Lysine Š 99 98 9 95 
Histidine 83 8 25 ; 825 
Arginine 2:85 3-05 3 25 





The hemoglobin of patient 4 was then re-tested after 
the hemoglobin F had been removed by means of 
column chromatography. After this procedure, 
the hemoglobin E ocntent was 65 per cent, the 
remainder being hæmoglobin A. The analysis was 
done as previously deseribed!. In Table 1 the results 


-for cases 2 and 4 are given. Those of cases 3 and 6 


are in agreement with the two mentioned here. 

These results make it likely that the amino-acid 
composition of hæmoglobin E is the same as that ` 
of normal hemoglobir. The same is the case for 
hemoglobin B. The N-terminal residues of hemo- 
globin E are the same as those of the hamoglobins A, 
C and B, namely, five valine groups?. These findings 
make it probable that man can synthesize different 
hemoglobins which have the same amino-acid com- 
position and the same N-terminal residues, but differ 
in some physical properties. ‘The occurrence of each 
of these hemoglobins - dependent on the existence 
of one abnormal gene. 

Protein synthesis seems to occur under the direct 
influence of one or more genes. Therefore it is possible ` 
that these relatively smell differences in structure 
between hemoglobins A, E and B which are caused 
by the presence of on» abnormal gene can provide. 
us with some information about the mode of action 
of these genes in the synthesis of hemoglobin. Two 
different possibilities arise: first, thé indistinguishable 
amino-acid composition and the identical N-terminal 
residues point to an identical sequence of the amino- 
acids in the polypeptide chains in these different 
hemoglobins. If this is true, the differences between 
these hemoglobins must be the result of differences 
in folding of the polypeptide chains and of differences 
in bonds between these chains. In this case one might 
conceive that one group of genes is responsible for 
the synthesis of the polypeptide chains and that a 
separate gene or a smail group of genes regulates the 
folding of those chains and the bonds between them. 
This would make protein synthesis in at least two 
phases likely. 

A second possibility is that there are in fact differ- 
ences in the amino-acid sequences in the polypeptide 
chains and that these Cifferences are the cause of the 
differences between hemoglobins A, E andB. Con- 
sequently a different fo-ding of the polypeptide chains 
must be assumed in the different hsemoglobins. 
Hemoglobin C differs from hemoglobins A, E and 
B in lysine content. This points to the possibility 
that the gene responsible for the formation of hemo- 
globin C influences the synthesis of the polypeptide 
chains. In view of the zreat differences.in amino-acid 
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composition between hemoglobins A and F, one must 
assume that the synthesis of these two proteins is 
regulated by quite different groups of genes. 

This investigation has been supported by a grant 
of the Netherlands Organisation for Pure Research 


(Z.W.0.). 
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Staining of Wool by Bacterial Pigments 


Jonxis, J. H. P., and van der Schaaf, P. C., 
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yielded & coloured solution which was later separati 
into pyocyanine (blue), hemipyocyanine (yellow) a 
pyorubrm (red) by elution through an alumi 
column. The aqueous: layer also retained pigmen 
and these fluoresced in ultra-violet light. Separati 


` of pyocyanine is also achieved by converting it 


STAINING of the fleece by bacterial pigments has ' 


been described! and & number of colours havé 
been attributed*to a variety of organisms. Recent 


investigations On the staining of Corriedale fleeces 


during periods of wet weather have shown that 
several stains similar to some of those described 


“in previous work can be 


caused by the oxidation or 


reduction products of the pigment pyocyanine, .pro- 
duced by & single species Pseudomonas aeruginosa 


(Sehroeter) Migula. 


Growth and pigment production by the organism 
&re dependent upon the rate of drying of the fleece 


from saturation?.- 


At saturation, the pH. of basal 


fleece of the susceptible type is 5-6-6-0, and this pH 


has been found to be the 
of pyocyanine in culture. 


optimal for rapid production 
Under such conditions of: 


wetness and pH the fibres are stained green. How- 
ever, after prolonged wetting, colour banding occurs 
in the fleece, and brown and red bands appear in 
succession above a green band. Upon drying, banding 
disappears and a yellowish- brown or green colour 


, results. 


P. aeruginosa was isolated as a nearly pure culture 


from wool showing green 


staining ; and after purifica- 


tion it was grown in a synthetic culture medium 
containing phosphate, sulphate, magnesium and ferrie 
ions with glycerol and urea. Growth for twelve days 
at 22°C. gave maximum production of pydcyanine, 
at which stage the cultures were passed through a 
Seitz filter. Extraction-of the filtrate with chloroform 


Table 1. 


m 


OLBAN SCOURED WOOL STAINED WITH PURE PYOOYANINE IN 0:1 M PHTHALATE BUFFER im 87° C. FOR 48 HR. 


its red salt when the chloroform extract is shak 
with 1 per cent hydrochloric acid. The salt is tak 
up into the aqueous layer, and hemipyocyanine ar 
pyorubrin remain in the chloroform layer. 

Reduetion of aqueous pyocysnine solution ov 
the entire pH range results in the breakdown 
pyocyanine in different ways according to the mit 
pH of the solution. At pH 5:6 and above; breakdos 
of the blue solution is direct to the leuco-base. E 
tween pH. 5-6 and 4-8, when the colour of tho soluti 
is violet, the breakdown is by two steps, to green a! 
then to the leuco-base. Below pH. 4-8 when the sol 
tion is red, reduction is by three steps, yellow to gre 
and finally to the leuco-base. Pigment solutions 
pH 4-8—5.6 are easily reduced to green, whereas 
pH.s below 3-5 the stepwise reduction is more di 
cult. These results are in accord with those 
Friedheim and Michaelis? except that these auth: 
make no reference to the yellow reduction prodt 
which has been found to be the first step in t 
reduction of pyocyanine in the lower pH ranges. 

Of all the pigments isolated, only hemipyocyani 
and pyocyanine have been found to stain wool fibr: 
The colour produced in the fibres was dependent up 
the pH of the stain solution. Table 1 shows t 
results of such tests. 

When pigment is absorbed into the fibre from 
alkaline dye solution, the change in colour from bl 
to the leuco-base shows that reduction of the py 
eyanine molecule has occurred. However, oxidati 
to the blue colour occurs upon washing. Staini 
between pH 5-8 and 5 results in a decrease of bl 
and an increase of green in the fibre. -The gre 
coloration is, however, formed in the fibres in solutic 
and subsequent oxidation does not change it. Th 
it appears that over this particular small range 
pH values reduction of the oxidized pyocyani 
molecule has occurred, causmg the green reducti 
product to be formed. The dyestuff produced rema: 
within the fibre on washing ' in warm distilled wa: 
and in 1 per cent hydrochlorie acid, but the lat 
converts the green coloration to & red colour simi 
to that produced in fibres dyed in solutions bel 
pH. 3-0: this change is reversible. Thus it appe: 
possible that the red band at distal staple leve 
formed after prolonged wetting of the fleece, is caus 
by acidic degradation products of the tip*. Neitl 
the green- nor the red-dyed wool can be changed 
blue. E 

It appears that the pyocyanine-molecule is retain 
within the fibre but not due to bonding, where 













pH ofdye | Colour of dye After washing in dis- 
solution solution ,| In dye solution tilled water (20° O.) 

8-4 Colourless Biue 

and above 
T4 Colourless Blue 
5.8 Green . Blue-green 

! 150 Green Green 1 
3-0 Yellowish-brown Yellowish-brown 
2-0 Red Red 3 


Colour of stained wool 















Wool washed in 1 per cent 


Wool washed in distilled water 
" (80? C.) hydrochloric acid (warm) 








All absorbed pyocanine re- All plement removed as red aci 
moved from fibres sal 
Pyocyanine partly removed 


Pyocyanine removed as acid sal! 
but green remains in fibres 


green pigment turns red an 
remains in fibre 
No acid salt removed but gree 
pigment turns red 


No pigment removed into 
solution 


5». 35 
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ie green and red pigments, as shown by the stability 
nd loss of indicator reaction at alkaline pH values, 
ppear.to be bonded to the fibre. It is likely that 
he combination of an amino-group and the dye 
ioleeule will result in the formation of an amino- 
henazine compound having dyestuff properties. 
‘We wish to thank Prof. J. A. R. Miles, of the 
ledical School, Otago University, for confirming our 
lentification of the bacterium. 
Pn I. E. B. Fraser 
vus ‘ A. P. Murcock 
interbury Agricultural College, 
University of New Zealand, 
Christchurch, New Zealand. 
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Protein Denaturation in Heavy Water 

THE increasing availability of deuterium oxide 
esulting from developments in nuclear energy renders 
&.opportune to reopen the general question of the 
ffects of deuteration on biological activity. Numerous 
nvestigations have utilized deuterium as a tracer. 
Phere are few quantitative studies, however, which 
ielp provide a basis for an understanding of the 
xofound eonsequences of extensive deuteration on 
iving organisms. To this end, we have now carried 
iit experiments on the denaturation of ovalbumin 
n1 99-6 per cent heavy water. 

The denaturation of ovalbumin by highly con- 
sentrated urea Solutions has been described in detail 
»y Simpson and Kauzmann! and affords a reasonably 
‘controlled system adapted to comparative kinetic 
studies in heavy water and water. Following closely 
che experimental procedures and methods of analysing 
she data described by Simpson and Kauzmann, we 
aave made polarimetric measurements of the de- 
aaturation of ovalbumin in heavy-water solutions 
which are 7-8 molar in deuterourea. Under these 
sonditions a markedly slower rate of denaturation 
s observed in heavy water as compared to water. 

"The polarimetrie measurements were performed in 
99:6 per cent heavy water in water-jacketed polari- 
meter tubes 2.dm. long ; the temperature was main- 
tained at 30-0? C. + 0-2? C. A Rudolf high-precision 
model 80 polarimeter equipped with a monochromator 
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Fig. 1. Change in optical rotation accompanying the urea 
denaturation of ovalbumin solutions in water and heavy water. 
Protein concentration: 2 per cent; urea, 7-87 M ; urea-d,, 
4-80 M. Buffer in both solutions: 0:035 M sodium phosphate, 
loo opi 8-0. Note time-scale change at 600 min. 
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Fig. 2. Comparison ef rates of denaturation in water and heavy 
water. Extent of reaction (initial fast reaction) is calculated at 
each point by the relationship : 


% reaction completel == [a] observed — [e] initial 
[a] final — [e] initial 


supplying light of wav2-length 5893 A, was employed, 
Reagent grade urea was exchanged with 99-6 per 
cent heavy water feur times yielding & product 


urea-d,, which gave by Kjeldahl determination . 


N, 43:5 per ceni (calculated for ND,COND,, Ny, 
43-7 per cent). Stock solutions of ovalbumin in heayy 
water were prepared Ly dissolving four-times erystal- 
lized ovalbumin (ebtamed from Pentex Inc., Kank- 
akee, Illinois) in 99-3 per cent heavy water and 
centrifuging the solutzon for two hours at 31,000 g. 
Morowitz and Chapman? have shown that all ex- 
changeable hydrogens in a globular protein are 
replaced by deuterium atoms within 20 min. from 
the time of dissclution in heavy water. Protein 
concentration was determined in the solutions by 
dry weight and spectrophotometrically, using for 
ovalbumin Æ (195. 1 cm.) = 7-5 at. 279 mu. In order 
to provide a valid basis for the comparison of our 
heavy-water measurements with observations in 
ordinary water, it is essential that the same prepara- 
tion of erystallized ovelbumin be used for the kinetic 
measurements in both solvents. 

In Fig. 1 are presen:ed the specific rotations [a ]5*^e- 
for both water and heavy-water solutions. Neither 
the kinetic data obtained by Simpson and Kauzmann 
in water nor the data given here for heayy water are 
capable of representation by a simple first- or second- 
order graph. 
by Simpson and Kamzmann has been applied to 
Fig. 1, yielding for the 3eavy-water data — [af] == 70°, 
and for water, — [xr| = 75°. These final optical 
rotation values can be used to construct Fig. 2, 
from which the charaeteristic half-times of reaction 
ean be determined: im heavy water, tij, = 50 min. ; 
in water, f: = I8 min. It thus appears that the 
rate of denaturation m heavy water is only about 
one-third that in ordinary water. 

A surprising observation in the course of this work 
is the finding that the specific rotations [æ ]9?* of 





ovalbumin in pure water and heavy water are . 


practically identical. For ovalbumin in heavy water 
we find — [x] = 29-7 + 0-6°, for water, 30-0 + 
0-3° C. ; Simpson and Kauzmann give 30-0? for the 
specific rotation of ovalbumin in water. The sub- 
stitution of deuterium for hydrogen thus does not 
lead to equilibrium structural alterations by the 
criterion of optical rotation, 

On the basis of the results described here it cannot 
be decided whether the marked slowing down in the 
rate of denaturation in the protein-urea-heavy 





The analytical procedure developed . 
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- alumina, silica gel and ‘Florisil’. 


. adjunct to fluorescence spectrography. 
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water system is due to alterations in the interaction 
between the protein and the solvent, the protein and 
the urea, or the solvent and the urea. However, all 
these interactions involve hydrogen bonding, and 
it would appear plausible to attribute the change 
in rate to small differences in the strength of the 
hydrogen bonds when hydrogen is replaced by 
deuterium. Thus, if the replacement of hydrogen 
by deuterium in hydrogen bonds existing between 
the protein and solvent leads to slightly more stable 
bonds, beeause of zero-point energy considerations, 
then multiplying the slight stabilization per bond 
by many bonds may produce the observed slowing 
down. In any event, it would appear that further 
studies in deuterated systems may contribute to a 
clearer understanding of the role of hydrogen bonding 
in maintaining protein configuration. 

This work was carried out under the auspices of 
the U.S. Atomie Energy Commission. 

Rospert H. Maysury 
University of Redlands, 
Redlands, California. 
JosEPH J. Karz 
Chemistry Division, 

Argonne National Laboratory, 
Lemont, Illinois. 

Nov. 28. 
1 Simpson, R. By and Kauzmann, W., J. Amer. Chem. Soo., 75, 5139 

(1958), + 


s witz, H. J., and Chapman, M. W., Arch. Biochem. Biophys.. 
, 110 (1955). 
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Assay of Possible Carcinogenic 
Hydrocarbons from Cigarette Smoke 


RECENTLY, Cooper and Lindsey! and Seelkopf* 
described the identification and assay of the carcino- 
gen 3,4-benzpyrene and other polyeyclic hydrocarbons 
in a neutpal aromatic fraction of cigarette smoke. 
These investigators, in the attempt to reconstruct 
conditions complying with those present in normal 
human cigarette smoking, smoked cigarettes in an 
automatic fashion which effected strictly regular 
intermittent puffing. 

The present communication describes a similar 
investigation of cigarette smoke under conditions of 
smoking collection of smoke products which 
differed from those used by Cooper and Lindsey and 
by Seelkopf. The time taken to smoke a cigarette 
of average weight 1-1 gm. to a butt of approximately 
1-4 cm. was varied between 7 and 12 min. ; 2-4 sec. 
draws were made during the course of smoking. It 
was assumed that varying the tempo of smoking as 
indicated eoineided more with reality than regular 
and ‘average’ smoking. The smoke products were 
collected in acetone chilled to — 70° C. 500 cigarettes, 
used in the present operation, yielded 15-0 gm. of 
&moke products. 

A neutral aromatie fraction was prepared and 
fractionated by adsorption chromatography using 
The chromato- 
graphic analysis was followed by inspection of 
columns and eluates under a filtered ultra-violet light, 
and eluates were screened by fluorescence spectro- 
graphy. Ultra-violet absorption spectrophotometry 
was carried out for qualitative and quantitative 
determination of polycyclic hydrocarbons as an 
In all de- 
terminations cyclohexane was used as solvent. 

The range of polycyclic hydrocarbons present was 
found to be essentially the same as that demonstrated 
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Table 1. ABSORPTION MAXIMA (mp) 
3,4-Benzpyrene 403 385 37 
Fluorescence spectrum IV 401 394 384 380 37 
VI = 40455 390 387 37 


” " 


by Cooper and Lindsey, pyrene boing present i 
greatest concentration. In addition, other hydro 
carbons were detected. Azulene, postulated by th 
London workers as likely to be present, was indicates 
in an initial eluate by its spectrum in the near ultra 
violet and visible range. The presence of 1,2-benz 
anthracene, detected by fluorescence spectrography 
was substantiated by its ultra-violet absorptio 
spectrum, giving an inflexion point at 384-5 my ans 
peaks at 299, 288 and 276 mu. It was present to th 
extent of 1 ugm. approximately. 3,4-Benzpyrene, th 
presence of which was established by both fluorescence: 
speetrography and ultra-violet absorption spectro 
photometry, was estimated at 7-4ugm. by peak-heigh 
measurement against a standard 3,4-benzpyrene at 
385 mu. This concentration of 3,4-benzpyrene agrees 
with that estimated by Seelkopf. A rechromatograph: 
of the 3,4-benzpyrene fraction on activated alumina 
revealed the presence of two further components iy 
low concentration, which had a blue-violet fluor 
escence in ultra-violet light and which were mors 
strongly adsorbed than the 3,4-benzpyrene; thei 
fluorescence spectra sre shown in Fig. 1. One 
spectrum IV, exhibits a slight hypsochromie shif 
with apparently increased fine structure, whereas the 
other, spectrum VI, shows a slight bathochromi 
shift relative to the 3,4-benzpyrene spectrum, suc} 
as may be brought about when a position of low fre 
valence is substituted by an alkyl group (vids 
Schoental and Scott*). The absorption data ir 
Table 1 demonstrate that the apparent shift of the 
shortest fluorescence band is paralleled by the shifi 
in the longest absorption band, an approximate 
mirror-image relationship existing between the 
fluorescence and absorption spectra?*, 


VI 





Fig. 1. Fluorescence spectra of three compounds isolated from 
cigarette smoke 
No. Spectrum Exposure time 
(min.) 
I Standard 3,4-benzpyrene (0:1 mgm. per 3 


100 ml.) 
II 3,4-Benzpyrene derived from cigarette 


smoke 
III Standard 3,4-benzpyrene 


nw 


3 

IV Unidentified A 8 
V Standard 3,4-benzpyrene 3 
VI Unidentified B 15 


All samples are in cyclohexane 
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The quantitative estimation of the 3,4-benzpyrene 
nd 1,2-benzanthraeene is regarded as having semi- 
uantitative significance. The latter compound, 
hich satisfies the frontier electron density index for 
arcinogenicity of Nagata et al.*, is shown by Steiner* 
o be of ‘medium’ carcinogenic potency. ‘The con- 
urrent action of the 1,2-benzanthracene, 3,4-benz- 
tyrene and the two compounds, the spectra of which 
esemble that of benzpyrene, on the animal body is 
lifficult to assess. A wide range of effects, from in- 
übition through summation. to synergism, is con- 
eivable (vide Steiner’). 

I am grateful to Dr. P. R. Peacock, director of 
esearch, and Mr. J. G. Chalmers, for helpful advice, 
nd to Mr! S. Breslin for printing and mounting of 
pectra. Further details, including temperatures 
ecorded during the smoking, will appear elsewhere. 


M. J. Lyons 
Cancer Research Department, 
toyal Beatson Memorial Hospital, 
Glasgow. 
Nov. 30. 


Cooper, R. L., and Lindsey, A. J., (a) Brit. J. Cancer, 8, 296 (1954) ; 
(b) 9, 304 (1955). 

Seelkopf, C. Z., Z. Lebensmitt.-Untersuch. Forsch., 100, 218 (1955). 

Schoental, R., and Scott, E. J. Y., J. Chem. Soc., 1683 (1949). 

Lewschin, Z. Phys., 72, 368 (1931). 

Nagata, C., Fukul, K., Yonezawa, T., and Tagashire, Y., Cancer Res., 
15, 233 (1955). 

Steiner, P. E., Cancer Res., 15, 632 (1955). 


Influence of a Magnetic Field on Thermal 
Convection Patterns 


THERMAL instability during the chemical silvering 
f glass produces Bénard convection patterns in the 
leposited silver layer. An unstable condition pro- 
luced by cooling the silver solution to about 10° C., 
uring it over the top surface of glass plates at 
15? C. arranged horizontally, so as to produce a layer 
ibout 3 mm. thick, gave silver patterns as shown in 
fig. 1. A very unusual and pronounced difference 
»ecurred in the details of the shapes of the convection 
yatterns when formed in the presence of a magnetic 
ield. 

When the glass was cooled to the same temper- 
(ture as the silvering solution and heated from 
low at two points by the poles of an electro- 
nagnet at room temperature, a different type of con- 
reetion occurred in these locally heated areas. The 
‘convection lines centred toward 
he heated regions, as shown in 
*ig. 2 for two directions of the 
nagnet current, the magnet posi- 
ion unchanged. The shape of the 
'onveetion lines diselosed an un- 
isual effect, namely, a characteristic 
lifference between the patterns over 
ihe north and south poles. The 
‘adiating lines at the north pole 
lisclose little curvature and stream 
joward a common focus at the 
»entre, whereas at the south pole 
;he lines have greater curvature and 
lo not meet at a common centre. 

When an alternating current 
'60 ~) was applied to the electro- 
magnet, the convection patterns 
ippeared the same over both pole 
pieces. 


Fig. 3. 
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Fig. 1. Bénard cel! patterns on silvered glass surface, 2 





Fig. 2. Convection lines areund poles of electro-magnet; 2,000 
gaussfleld. x 3. Upper, north pole left, south pole right; lower. 
south pole left, north pole right 


Patterns using & permanent magnet with large 
circular pole faces are shown in Fig. 3. The north 
pole lines are straighter and converge toward a cen- 
tral spot, whereas the lines at the south pole form 
at the periphery of the heated area and have greater 
curvature. There isa provocative similarity between 
these patterns and sunspot patterns. Especially 
interesting are sunspots that have mutual line patterns 
as shown by Alfven*. The magnetic field itself may 





souta pole right; 1,400 gauss feld ; 
x 06 


pole faces 4 cm. diameter. 





have an inhibitive effe 
| Bénard convection, as w 
Chandrasekhar 


Research Department 
Libbey-Owens-Ford Glass Company, 
1701 Hast Broadway, á 
Toledo 5, Ohio. Oct. 17. ' 
3 Sei. Amer., 186, No. 5, 26 (1952). 
t Nature, 125, 118 (1955). 
CO Phil. Mag., 48, 501 (1952). 
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Relation.between the Initial [nstantaneous 
Extension in Creep and the Yield Stress 
and Coefficient of Work-hardening in 
Polycrystalline Metals 


¿© Iw the course of work on the creep of pólyerystalline 
dead (99:99 per cent) under constant stress in the 
range 20-105* C., a full aecount of which is being 
prepared, it wags found possible to measure the initial 
instantaneous extension with reasonable accuracy 
-at the lower end of the temperature scale. At higher 
temperatures the period ‘of: low strain-rate, which 
intervened between the termination of the initial 
extension and the onset “of the transient creep, 
diminished and the accuracy of measurement suffered 
n consequence. Nevertheless, as can be seen from 
Fig. 1, it was possible to establish that the tensile 



















.. March 3L 1956 vou 177 


of slightly deformed alpha-brass, but particularly th 
uniformity of the spacing between adjacent pile-up: 
suggested that the hardening of the brass was € 
the interaction type, treated theoretically by Mott 
which also leads to a parabolic strain-hardening law 
An attempt was therefore made to apply this theor 
of interaction-hardening to the results obtained i 
the present work. M 

If, to conform withé-the method of testing, th 
shear stress is replaced by jo, and the tensile strai 
is put equal to the shear strain, Mott’s theory givé 


Xo Gi:bajs*L 


where 2L is the mean grain diameter, b the inter 
atomic spacing in the slip direetion, G the shea 
modulus and n the, number of dislocation in th 
pile-up, According to Mott, i 


(2r L/Gb) ty 


where «, is the yield stress in shear of the undeforme: 
metal. Since, judging from Jacquet’s results, n doe 
not appear to be significantly dependent on L fo 
grain-sizes as used by him, and also in the work her 
discussed, it follows that t, should be approximatel, 
inversely proportional to the grain-size. Further 
from the above relations, 


X= (2/7) Gry 


which is independent-of n. Now, very. slow creey 
in polycrystalline lead is observed at tensile stresses? o 
about 30 kgm./em.*, so that t, is less than 15 kgm. 
cm.? at 25° C., but must be greater than 3 kgm. jem.” 
which is the yield stress in shear for single crystals o 
high purity‘. Therefore, taking t, = 10 kgm./em. 
and G — 5 x 104 kgm./em.?, the last equatipy 

yields x = 3-2 x 105 kem./e 
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n 
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9:65 KG/CM. 


whieh is in satisfactory agreemen: 
with the values obtained from thé 
slopes of the lines in the left-hanc 
figure: 2-8 x 10° kgm.jem.? fo) 
2L = 0.411 mm, and 1-7 x19 
kgm./cm.? for specimens with grair 
diameters 21, = 0-04 and 0-06 mm 
Owing to poor resolution of the 
experimental. results in the lasi 
two cases, separate y-values were 
not determined for these ‘grain: 
sizes. It is apparent, however, 
that the ratio of grain sizes is 
close to the corresponding ratio. of 
| x '-values. The value of n which is 
required to satisfy these results is 
of the order of I00- at- 25°C., 
which is comparable with. the 
mean value of the number of 
dislocations per pile-up as shown 
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Fig. 1. 





Stress c was related to the initial tensile strain e by 
thé work-hardening law characteristic of polycrystal- 
line metals of cubic symmetry : 


eje = y(T) 


‘where y(T) is the temperature-dependent coefficient 
of work-hardening. ; 

Jacquet’s: electron-micrographie evidence! of the 
CC formation of disloeation ‘pile-ups’ at grain boundaries 


tin E 





| Jj 
—— — —X—— © A 2L 


Temperature (° C.) 
Mean grain diameter; 6, 0-11 mm.; A 0-06 nn.; 


in Jaequet’s micrographs. Thè 
comparatively high temperature. 
dependence of x, indicated by the 
results in Fig. 1 (right), is of about 
the same magnitude as that of 
the yield stress in shear of lead single crystals in the 
same temperature-ranges, 


100 


B, 0:01 mm, 


Pauw FELTHAM 
Department of Metallurgy, 
University, Leeds, 2. Dee. 5. 


! Jacquet, P. A., Acta Met., 2, 752 and 770 (1954). 

* Moti, N. F., Phil. Mag., 43, 1115 (1952) ; 44, 742 (1953). 
*Tyte, L. C., Proc. Phys. Soc., 51, 203 (1939). 

* Neurath, P. W., and Kochler, J. S., Ji Xp. Phys., 18, 79 (1958. 
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. FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) ` 


Wednesday, April 4 


ie the Institution of Civil Engineers, Great 


INSTITUTE OF FUEL 
.W.1), at 5.30 p.m.—Mr. L. Clegg: ‘Fuel and 


aptieorge Street, London, 
‘ower Surveys".* 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO AND TELECOM- 
NICATION SECTION (at Savoy Place, London, W.C.2), at 6.15 p.m.— 
scientific Papers. 5 z 


SoorgTY FOR ANALYTICAL CHEMISTRY (at the Chemical Society, 
Surlington House, Piccadilly, London, W.1), at 7 p.m.—Mr. R. Hill: 
The Determination of 4-Chloro-2-methylphenoxyacetic Acid in 
ACPA by a Differential Refractometric Method"; Mr. F. Franks: 
Paper Chromatography with Continuous Change in Solvent Com- 
osition. Part 1. Separation of Fatty Acids. Part 2: Separation of 
aurface Active Agents”,- - 


Thursday, April 5 
INSTITUTION OF ELECTRICAL ENGINEERS (in conjunction with the 


SRITISH NUCLEAR ENERGY CONFERENCE, at Savoy Place, London, ~ 


“¥.C.2), at 5.30 p.m:—Mr. A. B. Gillespie: “The Control and Instru- 
ientation of a Nuclear Reactor’; Mr. R. J. Cox and Mr. J. Walker: 
‘The Control of Nuclear Reactors” ; Mr. W. Abson and Mr. F. Wade: 


‘Reactor Control Ionization Chambers” ; Mr. G. E. Lockett: “Bome ^ 


Jesign Aspects of Nuclear Reactor Control Mechanisms". 


Thursday, April 5—Friday, April 6 


INSTITUTE OF PHYSIOS, EDUCATION GROUP (at 47 Belgrave Square, 
ndon, S. W.1), at 10 a.m. dafly—Conference on “The Teaching of 
tomic and Nuclear Physics". 


SoorETY OF ÜHEMIOAL INDUSTRY, FINE CHEMICALS GROUP (in the 
auditorium, The Wellcome Building, 183-193 Euston Road, London, 
*N.W.1)—Symposium on “Hypotensive Drugs and the Control of 
Tascular Tone in Hypertension". 


Friday, April 6 - 


INSTITUTION OF MECHANICAL ENGINEERS, INTERNAL COMBUSTION 
SNGINE GROUP (at 1 Birdcage Walk, Westminster, London, S.W.1), . 
v6 5.30 p.m.—Mr. G. B. R. Feilden, Mr. J. D. Thorn and Mr. M. J 
Semper: “A Standard Gas Turbine to Burn a Variety of Fuels”. 


BRITISH INSTIPUTION OF RADIO ENGINEERS, LONDON SECTION 
at the London School of Hygiene and Tropical Medicine, Keppel 
Street, Gower Street, London, W.C.1), at 0.90 p.m.—Diseussion on 
‘The Importance of Visual Aids in the Teaching of Advanced Radio 
*nd Electronie Engineering", opened by Mr. R. H. Garner. 


Saturday, April 7 


UNITED KINGDOM COMMITTEE FOR THE WORLD HEALTH ORGANIZA- 
(ION OF THE UNITED NATIONS (in the Beveridge Hall, Senate House, 
Londoi University, Malet Street, W.C.1), at 9.30 p.m.—Meeting to 
ielebrate “World Health Day". Principal Speakers: Sir Russell 

Brain, Bt., and Sir Andrew Davidson. 


BRITISH INTERPLANETARY Soomty (in the York Hall of Caxton 

Hall, Caxton Street, London, S.W.1), at 6 p.m.—Mr. J. Foley, Mr. E. 

Bynite and Mr. R. Wilkins: “Power Supplies and Telemetry for 
fnstrument-Carrying Artificial Satellites", * S 
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J APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
oefore the dates mentioned : 
BriocuEMIST, Senior Grade (with a first- or second-class honours 
legree) IN THE PATHOLOGICAL DEPARTMENT—The Secretary, Liverpool 
B@adium Institute, 1 Myrtle Street, Liverpool 7 (April 7). 
LEOTURER or ASSISTANT LEGTURER IN APPLIED MATHEMATICS— 
[he Registrar, The University, Leeds 2 (April 9). = 
DEMONSTRATOR (with a good honours degree in physiology or 
diochemistry) IN PHYSIOLOGY—Ihe Registrar, The University, 


‘Manchester 13 (April 10). 

KESEAROH ENGINEERS (with a good honours degree or corporate 
‘membership of one of the principal Engineering Institutes), for the 
povelopment of plant manufacturing smokeless and metallurgical 

‘“fuels—The National Coal Board, Coal Research Establishment, Stoke 

“Orchard, near Cheltenham, Glos, quoting 8S/236 (April 11). 
ASSISTANT STATISTICIAN (with a pass degree, diploma, or equivalent 

qualification, and preferably with a knowledge of both mathematics 
and horticulture (or botany)), for the examination and analysis-of 
experimental data—The Secretary, East Malling Research Station, 

waear Maidstone, Kent (April 14). 

“apie IN PHYSIOS— The Registrar, The University, Reading 
pr: : A 
LECTURER (honours graduate in physics or chemistry) IN TEXTILE 

"asm. Registrar, College of Technology, Manchester 1 
pr a 
ASSISTANT LEOTURER IN ZOoLOGY—The Registrar, The University, 

Manchester (April 16).^ i 

LECTURER (with a good honours degree) IN CHEMICAL ENGINEERING 
— Ihe Registrar, King's College, Strand, London, W.C.2 (April 16). 

MATHEMATICIAN Or ÁAERODYNAMICIST (with a first- or second-class 
honours degree or equivalent, and preferably with a knowledge of 
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alrworthiness requirements and operating regulations) at the Ministry 
of Supply Headquarters m Lcndon, to assess the suitability of civil 
airoraft projecta for commercial’ operations, including estimation of 
aircraft performance and ecomomics of operation—The Ministry of- 
Labour and National Service, Technical and’ Scientific Register’ (K), 
26 King Street, London, S.W.1, quoting A.99/6A (April 16). 

RESEAROR FELLOW IN ECOxOMIO STATISTICE— The Registrar, The 
University, Manchester 12 (April 16). 

LEOTURER (with a goad honours degree in electrical. engineering 
or physics) IN ELECTRICAL ENGINBERING with special, reference to 
MAS ane Registrar, King's College, Strand, London, W.0.2 

ri 18). 
: ORATORY SUPERINTENDENT FOR PHARMACOLOGY AND VETER- 
INARY PHYSIOLOGY, anda TEJHNIOIAN IN PATHOLOGY, at Makerere 
o= Kast Africa)—The Secretüry, Inter- 


College (University Colle; 
er Siducation Overseas, 29 Woburn Square, 


University Council for H: 
London, W.C.1 (April 20) 

ASSISTANT LEOTURER or LESTURER (preferably with qualifications 
in applied mathematics) IN MA'THEMATIOS—The Registrar, Trinity 
College, Dublin (April 21). 

LEOTURER (Grade II) IN -MATHEMATIOS at University College, 
Ibadan, Nigerla—The Secreta-y, Inter-Univeisity Counei for Higher 
Education Overseas, 29 Wobu-n-Square, London, W.C.1 (April 23). 

OTURER (with teaching experience, and preferably a good honours 


LE 
degree in geography) IN EDUCATION—The Secretary, The University, ; 


88 North Bailey, Durham (April 28). 3 

LEOTURER or SBNIOR LECTURER IN GENETIOS— The Registrar, The 
University, Liverpool (April 22). 

OTURERS IN EXPERIMENTAL PHYSIOS— The Secretary of Univer- 
sity Court, The University, Glasgow (April 30). 

PROFESSOR OF EXPERIMENTAL PHYSIOS at the University of the 
Witwatersrand, Johannesburg. South Africa—The Secretary, Associa- 
tion of Universities of the Brixish Commonwealth, 36 Gordon Square, 
London, W.C.1 (South Africa, April 30). 

SENIOR LECTURER IN: PHARHAOOLOGY at the University of Queens- 
land, Australia—The Seeretazy, Association of Universities of the 
priten Commonwealth, 38 Gordon Square, London, W.C.1 (A a, 

pr $ 

RESHAROH Puysioist (with Ph D. or equivalent in physics and 
experience in cryogenic researc) IN THE DIVISION OF PHYSICS, National 
Standards oratory, -Commonwealth Scientific and Industrial 
Research Organization, Sydusy, New South Wales, Australia, for 
experimental research m tke Division’s cryogenic group—Chief 
Scientific Liaison Officer; Aussralian Scientific Liaison Office, Africa 
rere Kingway, London, W C.2, quoting Appointment No. 770/116 

y 1). ` : 

READER IN CLINIOAL PATHOLOGY at Guy's Hospital Medical School 
-—The Academic Registrar, Jniversity of London, Senate House, 
London, W.O.1 (May 2). S ' 

READER or SENIOR LEOTUZER IN APPLIED MATHEMATICS at the 
University of Hong Kong—Tke Secretary, Association of Universities, 
of the British Commonsvealta, 36 Gordon Square, London, W.C.1 
(Hong Kong, May 7) z 

LECTURER (preforably with experience in the theory of machines 
and/or strength of materials; IN MEOHANICAL ENGINEERING at the 
University of Sydney, Austzalia—The Seeretary, Association of 
Universities of the British Commonwealth, 36 Gordon Square, London, 
W. dney, May 15). 

ASSISTANT (preferably with experience in plant pathology) TO THE 
MycoLogist at Cambridge, and an ASSISTANT REGIONAL TRIALS 
OFFIOER (preferably with practical experience in crop production), at 
Leeds University Farm, Headley Hall, Yorks—The Secretary, National 
Institute of Agricultural Botany, Huntingdon Road, Cambridge. 

BIOOHEMIOAL TEOHNICIAN Is THE PHYSIOLOGY DEPARTMENT of the 
Medical School, to take charze of the preparation of materials for 
biochemical classes for medical, dental and science students, and to 
assist if required in research. work of a biochemical nature—Prof. 
A. A. Harper, Department of Physiology, The Medical School, King’s 
College, Newcastle-upon-Tyne 1. è ` 

Broonmusr (with a Ph.D. or its equivalent from a recognized 
university, and preferably a knowledge of manometric and tracer 
techniques) to study nutriticn and metabolism of marine bacteria 
and various problems cancerred with the biochemistry of fish—The 
Acting Director, Fisheries Research Board of Canada, "Technological 
Station, Vancouver 2, B.C., Canada. . 

CHAIR OF CIVIL ExXGINEEEING—The Secretary-Treasurer, Royal 
Technical College, George Street, Glasgow, C.1. 

CHEMICAL ENGINEER (with a Master's or Bachelor's, degree in 
chemical engineering, and preferably some research experience) to 
initiate engineering resenrch on problems concerned with the pro- 
cessing of fish, and to assist 1n engineering work already in progress— 
The Acting Director, Fisheries Research Board of Canada, Techno- 
logical Station, Vancouver 2,7B C., Canada. 

COMPUTOR (woman, with good mathematical qualifications), to assist 
with scientific research in the Physics Department— The Assistant 
Secretary, University College London, Gower Street, London, 


Crop EcoroalsT (with either (a) a good honours degree in botany, 
with postgraduate training fn agriculture. or agricultural botany, 
and a sound grasp of statistics, particularly those concerning crop 
sampling ; or (b) & degree in mathematics with experience of statistical 
fechnigues and some knowledgs of, and Interest in, biometry or botany) 
in the Department of Soil and Land-Use Survey, Gold Coast, to collect 
yield data for various crops zrown on different solls—The Director 
of Recruitment, Colonial Offre, Sanctuary Buildings, Great Smith 
Street, London, S.W.1, quoting BCD.79/13/03. 

ELECTRICAL ENOINEERS and PHYSIOISTS (with a first- or second- 
class honours degree in electrical engineering or physics with a blas 
towards electronics, and preferably with experience of airborne radar 


B 


systems) at a Ministry of Supp-y Establishment in Norfolk, for develop-, 


ment and adaptation of-radic equipment pulse techniques, including 
aerials, power supplies and displays—The Ministry of Labour and 
National Service, Technical and Sclentific Register (K), 26 King 
Street, London, S.W.1, quoting D.105/6A/BN. 
LABORATORY TEOHNIOJAN Iu-PuYsrOS— [he Clerk to the Governors, 
Mid-Essex Technical College, Market Road, Chelmsford. 


z 


. 


an 
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. of Accidents, 1956.) 


. Vol. 23, 1954. (London . Brompton Hospital, 1955.) 15s. 
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LABORATORY TEOHNIOIAN (with appropriate qualifications, and . 


preferably some training in biochemistry) IN THE ÜLINICAL PATHO- - 

LOGIOAL LABORATORY—The Secretary, The National Hospital,.Queen 
«Square, London, W C.1. g . 

HOTURER (specializing in paleontology-stratigraphy) IN GEOLOGY, 
and a LEOTURER (specializing in petrology- mméralogy) IN GEOLOGY— 

The Acting Dean, College of Arts dnd Science, Baghdad, Iraq. 

ORGANIO CHEMIST (Scientific Officer grade) (with at least a second- 
class honourg degree with not less than a year’s experience of.research 
an organic chemistry, and preferably with an interest in the chemistry 
of natural products and/or microbiology) at-the Colonial Microbio- 
logical Research Institute, Trinidad, £o conduct research into chemical 
problems arising in the course of the Institute’s programme, involving 
work on antibiotics and other products of micro-organisms, fermenta- 
tion of the cocoa bean, plant polyphenols, etc.—The Director of 
Recruitment; Colonial Office, London, S.W 1, quoting BCD.208/209/04. 

OrGanNIo CHEeMiIst (with a degree in chemistry or biochemistry 
and postgraduate laboratory or research’ experience) AT THE LOW 
TEMPERATURE RESHAROH STATION, Cambridge, to work on the 
chromatographic analysis of potatoes in relation to blackening—The 
Secretary, National Institute of Agricultural Botany, Huntingdon 
Road, Cambridge. i 

Puystorst (with a good degree or equivalent, and a good knowledge 
of classical physics, with electronics) for work on problems of tension 
-control of the yarns in lace manufacture; and a CHEMIST (with a 

~ good degree or equivalent in chemistry, and preferably some knowledge 
of textile chemistry) for work on problems of dimensions] stability 
of lace fabriéós—The Direetor, Lace Research Assoofation, Glaisdale 

Drive West, Bilborough, Nottingham. 

PHYSIOISTS or CHEMISTS (with an honours degree) for work which 
covers a wide range of problems connected with the manufacture and 
use of ceramic materials—The Director of Research, British Ceramic 
Research Association, Queen’s Road, Penkhull, Stoke-on-Trent. 

SENIOR LECTURER IN PHYSIOLOGY AND PHARMACOLOGY at the 

scl eg College, Bradford—The Director of Education, Town Hall, 
radford. 

. SENIOR LECTURER (with high academic qualifications, and able to 
teach physical chemistry up to B.So. special chemistry-degree standard 
and also able to direct research) IN PHYSICAL CHEMISTRY-—The Regis- 
trar, College of Technology and Commerce, The Newarke, Leicester 
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EE! Great Britain and Ireland ' 


- Sclentific Proceedings of the Royal Dublin Society. Vol. 27 (N.S.). 
No. 2 (December 22nd, 1955): Whiting (Gadus merlangus L.) 1n Irish 
Waters. By Hazel W. Elkin Pp. 17-34. 5s. No.3 (December 22nd, 
4955) . The Granites of the Western Mourne Mountains, County Down. 
y C. H. Emeleus. Pp. 35-50-Fplates 1 and 2. bs. (Dublin: Royal 
Dublin Society, 1955.) » 18 
Books for Young People. Group 1: Under Eleven, Annotated and 
Classified. Compiled by the North-Western Branch of the Library 
Association under the editorship of Hilda M. McGul., New edition, 
completely revised. Pp. 103. (London: Library Association, 1955.) 
12s. (9s. to LA members.) : [181 
Department of Scientific and Industrial Research. Forthcomin 
International Scientific and Technical- Conferences. List No. 1 
(January 1956). Pp.1--38. (London: Department of Scientific and 
Industrial Research, 1956.) “Whe . '.; [p 
Royal Society for the Prevention of Accidents. Danger !—Office 
Staff at Work. Pp. a6. (London; Royal Society for the Prevention 
" H 
A Brief History of the Cambridge University Press. Pp.iii--26--3 
plates. (Cambridge: At the University Press, 1955.) s [181 
Sperry Gyroscope Co., Ltd. Sperry Synchros (Publication No. 652 ) 
fong ment No.3. (Brentford, Mddx.* ,Sperry Gyroscope Co., Tt: 
Republic of Ireland. Department of Agriculture: Fisheries Branch. 
Report on the Sea and Inland Fisheries for the year 1954, incorporating 
Statisties of the Capture of Salmon, Sea Trout and Eels. Pp 47. 
(Dubhn Government Publications Sale Office, 1955.) 2s. 6d. (201 
Association of Universities of the British Commonwealth. -Report 
of the Executive Council, together with the Accounts of the Association 
for the year 1st August, 1954, to 31st July, 1955. Pp. 25. (London: 
Association of Universities of the British Commonwealth, 1955.) [201 
, Child Psychology. By Dr. Edna Balint., (Reader's Guides, Second 
Series, No. 4.) . 24. (Cambridge: At the University Press, 1956. 
Published for the National Book League.) 2s. 6d. net. [201 
Brompton Hospital Reports: a Collection of Papers by Members of 
tho Staffs of the Hospitals for Diseases of the Chest (Brompton Hospital, 
London Chest Hospital) and of the Institute of Diseases of the Cheat. 


oo 
D^ 


Other Countries 


Geological Survey Department, Tanganyika. Bulletin No. 26: 
The Geology and Ecology of the Nachingwea Region . a reconnaissance 
survey of Topography, Soils, Vegetation and Geology in the Southern 
Province of Tanganyika. By Dr. D. R. Grantham, with contributions 
by R. D. Pilson. Pp. vili--833--3 plates+2 maps. (Dar-es-Salaam : 
Government-Printer, 1955.) Shs. be [191 

Records of the. Queen Victoria Museum, Launceston. New Serles, 


' No. 3. The Occurrence in Tasmania of Lactoria Diaphana (Bloch and 


Schneider, 1801.) By Heather L. Jones. The Appearance of Aerdo- 
theres tristis Linne, 1n Northern Tasmania. By Heather L-Jones. Pp. 
4, (Launceston: Museum Commttee, Launceston City Connell 


1956.) 
Bulletin of the American Museum of Natural History. Vol. 107. 
Article 3. A Review and Revision of the Marlins, Genus Makara, 
i 
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- Congo Belge. Par R. C. Antoine et L E. Laloyaux. Pp. 31. 
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By Francesca R. Lamonte. Pp 319-9358--plates 4-12. (New York 
American Museum of Natural History, 1955.) 1 dollar. [190m 
-Report of Her Majesty's Astronomer at the Cape of Good Hop 
to the Secretary of the Admiralty for the year 1054. Pp.10. (Observe 
tory : The Observatory, 1955.) 1€ 

Report of the President of the Carnegie Institution of«Washingto 
for the year ending June 30, 1055: Pp.9. (Washington, D.C. : Carne 
gie Institution of Washingtan, 1955 n 1 

Researches of the National Museum, Bloemfontein. Vol 1, Part 7 
A Revision of the Scaloposauridae with special reference to Konetisnma 
in this Family. By A. W. Crompton : Pp. 149-184 Vol. 1, Part & 

xFossil Proboscidian Teeth and Ulna from Virginia, O F.S. By A. J. 1 
Meirmg. Pp. 185-202. (Bloemfontein: National Museum, 1955.) [19 

The Commonwealth Fund. Thirty-seventh Annual Report for th 
year ending June 30,1955. Pp.vit+46, (New York Commonwealt 
Fund, 1955.) f 1f 

United States Department of Commerce: National Bureau « 
Standards. Circular 539:7 Standard X-ray Diffraction Powde 
Patterns. By Howard -E. Swanson, Nancy T. Gilfrich and Georges 
M. Ugrinic. Pp. ii+-75. (Washington, D.C.: Government Printin. 
Office, 1906.) 45 cents. MA . 19° 

Union of South Africa: Department of Mines. Geological Surve 
Memoir 46: The Geology and Mineral Deposits of the-Potgietersrv 
Tin-Fields By C. A. Strauss “Pp, x4-252--49 plates+13 folder: 
(Pretoria: Government Printer, 1954.) 208 {19> 

Smithsonian Miscellaneous Collections. Vol. 126, No. 1: Th» 

Bromeliaceae of Brazil. By Lyman B. Smith. Pp. vil+290. (Public: 
tron 4184.) (Washington, D.C. Smithsonian Institution, 1955.) [1€ 
East Africa High Commission. East African Industrial Researe 
Organization Annual Report; 1054-65. Pp ii--17. (Nairobi: Eas 
African Industrial Research Organization, 1955.) [19 
Inter-American Tropical Tun& Commission. Annual Report for th 
year 1954. Pp.100. (La Jolla, Calif. : Inter-American Tropical Tun 
Commission, 10553, A 19 
Publications de l'Institut. National pour l'Étude Agronomique d» 
Congo Belge. Série Technique No. 46. Le Débit des Bois a la Scie: 
Ruban. 1: Introduction a l'Étude du Sciage des Principaux Bois 5 
> 
francs. Série Technique No. 47 : Le Débit des Bois ala Scie a Rubar 
2: Étude du Sciage de Chlorophora Excelsa (Kambala, Mulundu)> 
Par R. C. Antoine et L. E. Laloyanx. Pp. 77. 60 franes. (Bruxelles 
eee National pour l'Étude Agronomique du Congo Boge 
- The Recent Genera of the Carodean and Stenopodidean Shrimp. 
(Class Crustacea, Order Decapoda, Supersection Natantia), with Key 
for their Determination. By L. B. Holthuis. (Zoologische Verhandelin 
: gen, No. 26.) Pp 115-157. (Leiden: E J. Brill, 1955.) [19 

Publicazioni dell’Universita Cattolica del S. Cuore. Nuova Serie 
Volume 48. Contributo del Laboratorio di Psicologia, Serie 18 
"Pp. v--426 4-21 plates. 7000 lire. Nuova Serie, Volume 49. Contri 
buto-del Laboratorio di Psicologia, Serie 19. Pp. v--540. 7000 lire 
(Milano: Società Editrice “Vita e Pensiero,” 1955.) ne 

Metropolitan Life Insurance Company. Statistical Bulletin, Vol. 36 
No. 11: The Seasonal Variation in Disability Pp. 12. Cumulative 
Index to the Statistical Bulletin of the Metropolitan Life Insuranct 
:Company, Volumes 26-35, 1945-1954. Pp.17 (New York. Metro 
politan Life Insurance Co., 19055.) ‘ a [199m 

East Africa High Commission. Annual Report of the East Africat 
Agricultural and Fisheries Research Council, 1954-55. Pp. 114-84 
(aobh Offce of the Administration, E.A. High Comes 

.) 88. 

Chicago Natural History Museum. Fieldiana; Zoology. Vol. 84, 
No. 32: A New Species of Chondria with a Key to the Bornean Species 
(Coleoptera : Endomychidae). By H. F. Strohecker. Pp. 381-832. 
-10 cents Vol. 34, No. 33: Three New Bulbuls from Africa (Clas: 
Aves) By Austin L. Rand. Pp. 333-336. 10 cents. Fieldiana: 
Botany. Vol. 24, Part 2: Flora of Guatemala. Part2: Grasses oW 
Guatemala. By Jason R. Swallen. Bamboos. By F. A. McClure. 
TE ax +290: 6 dollars. (Chicago: Chicago Natural History Museum, 

5. x 


Bulletin of the Earthquake Research Institute, Tokyo University 
Supplementary Volume 4. Part6: Gravity Survey along the Lines oni 
Precise Levels throughout Japan by Means of a Worden Gravimeter, 
Part 6 5 Chübu District. By Chujı Tsuboi, Akira Jitsukawa and Hiro 
kazu Tajima, Pp. 199-310. (Tokyo: Earthquake Research Institute; 
Tokyo University, 1955.) 495 yen." + - ` [191 

National Research Council: Division of Building Research. Pro. 
ceedings of the Conference on Building Research, Ottawa, Octobei 
21 to 23, 1953. (Bulletin No. 1 of the Division of Building Research.) 


Pp. iv 4-137. og 9568.) (Ottawa: National Research Council, 
1955.) 3.50 dollars. [191 
Notas de Fisica. Vol. 2, No. 3: Range of 2082-4 MeV. Protons In 
G5.Nuclear Emulsion. By Hervasio G. de Carvalho and Jerome I. 
Friedman. Pp. 7--3 figures. (Rio de Janeiro: Centro Brasileiro de 
Pesquisas Fisicas, 1955.) 191 
Atom Praxis. 1 Jahrgang, Heft 1 (Oktober 1955) | Pp. 40. Bezug- 
spreis: Einzelheft D. marks 3.50. Jahrgang D. marks 86—-zuzugl. 
Zustellgebuhr. (Karlsruhe: Verlag G. Braun; , London: I: R. 
Maxwell and Co., Ltd., 1955.) (191 
East Africa High Commission. East African Medical Survey and 
Research Institute Annual Report, 1964-1956. Pp.i+44. (Nairobi 
Government Printer, 1955.) [191 
United States Department of Agriculture. Circular No. 967: Over- 
wintering, Spring Emergence and Host Synchronization of Two Egg 
Parasites of the Beet Leafhopper. By Chas. F. Henderson. Pp. 16. 
15 cents. Circular No. 968 * Parasitization of the Beet Leafhopper in 
Relation to Its Dissemination in Southern Idaho. By Charles F. 
Henderson. Pp. 16. 15 cents. Technical Bulletin No. 1124: Gypsy 
Moth : Appraisal Program and Proposed Plan to Prevent Spread of 
the Moths. By C. C. Perry. Pp.27. 15 cents. Leaflet No. 391: The 
Southern Corn Rootworm: How to Control It. Pp. 8. 5 cents. 
(Washington, D.C. : -Government Printing Office.) 4 * (201 
Annuario del ‘Observatorio Astronómico de Madrid,.para 1956. 


Pp. 503. (Madrid: Talleres del Instituto Geográfico, 1955.) 50 
pesetas. md z -[201 
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, The use of Permutit lon Exchange Materials in 'many 
roles distinct from water treatment,has resulted In the develop- 


“ment of numerous new industrial processes giving improved results and 


lower running costs. 


Zeo-Karb Na.- A sulphofiated Goal product containing 
both strong and' weak acid groups. 


Zeo-Karb 215. A nuclear sulphonated phenol resin 
containing also hydroxyl groups. 
Zeo-Karb 225. A unifunctional cross linked sulphon- 
_ated polystyrene resin in bead form of high capacity 
and exceptional chemical'and physical stability. 
Zeo-Karb 226. A unifunctional cross linked metha- 
crylic acid resin,in bead form containing only 
carboxyl groups as the 10n active groups. 


De-Acidite E. A high dried anion exchange material 
of medium basicity.’ 


De-Acidite FF. A anifunctonal very highly basic 
anion exchange resin in bead form based on cross 
, linked polystyrene and containing quaternary åm- 
* monium groups. - 


For full technical information kes write to: THE PERMUTIT COMPANY L MITED. 
Laboratories: Dept. Y.H.92, Permutit House, Gunnersbury Avenue, London, W.4. 





Some materials now available-are = 


B 


De-Acidite G. A missed weakly basic anion 
exchange resin in bead form based on cross linked 
polystyrene and contairing diethylamino groups. 
De-Acidite H~ A materia! similar to “De-Acidite G^ 
but containing dimethylamino groups. ES 
Bio-Deminrolit. A mixed cation and anion exchange 
resin for demineralisation in a single column. 
Decaiso F. A synthetic sodium aluminium silicate 
suitable for the separation and concentration of 
vitamins and hormones. 

Decolorife-Asmif. A resm of high porosity for re- 
moving colour from solutions. 

Permaplex C-10. A highly selective cation exchange 
resin membrane containing SO;H groups. ; 
Permaplex A- to. A highly selective anion exchange resin 
membrane containing quaternary ammonium groups. 


Head Office and 
Telephone: CHlswick 6431 


Permutit lon Exchange Materials — Made in Britain ‘by British Labour 


ENBEECO 


PROFILE: 
PROJECTOR 


(MARK IIl). 





For QUICK and 
Xe ACCURATE 

INSPEC TION of 
“SMALL PARTS 


The Enbeeco Profile Projector is an extremely moderately priced 
apparatus which accurately projects magnified profiles of small 
parts, such as screw threads, small components, etc., on to a screen 
which is an integral part of the projector. Small objects are placed 


on the micrometer actioned platform positioned at right-angles to | 


the optical axis of the projection lens, and by means of suitable 
aluminised mirrors the image of such parts is thrown on to the 
instrument screen. The screen takes the form of two sheets of glass 
- approximately 9" x 8" between which a sheet of Ethulon tracing film 
is sandwiched, permitting an enlarged drawing of the profile being 
made on the tracing material so that the projector can be used as a 
comparator. Two models are available, one giving magnifications of 
X10 and x15 and another giving magnifications of«x25 and x50. 


Literature gladly sent upon request. 


ESTABLISHED 1708 , 
Wanufactiners and cane 


goal ard 


Scierie dattumastó p “bilge Sole 
ENBEECO HOUSE, ROGER ST, GRAYS rig RD. M 


TELECRAH S: BULFORD PRONEANDON 





TELEPHONE CHANCERY SECRETE LIMES! 








THE ' pH PEOPLE 


THROUGHOUT 
THE - 
MIDLANDS 
AND 
NORTH-WEST 


PYE pH METzRS AND ACCESSORIES - 
AVAILABLE FROM STOCK 


A. M. LOCK & CO, LTD. 


SALES DIVISION, PRUDENTIAL- BUILDINGS, 


79 UNION STREET, OLDHAM, LANCS. 
- ' @elephone:—MAIN 6744 


1113/4, HIGH STREET, DERITEND, BIRMINGHEM 
Tel: BIRMINGHAM VICtoria 3294 
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LECTURES AND COURSES 


course. 'The course 
lasts for one full academic year The fee 1s 


£71 1s. 

A be course, start- 
mg m October, 1956, should be made to the 
Remstrnr, the University, Birmingham, 15, as soon 
us possible. 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
SUMMER SCHOOL IN 
THE PHYSICAL CHEMISTRY OF PYRO- 
METALLURGY 
Monday Afternoon to Friday, September 10-14, 


Registrar, Imperial Col- 
lege, Prince Consort Road, London, S.W.7. 
RN ee a Nd n 


THE POLYTECHNIC 


309 REGENT STREET, W 1 
DEPARTMENT OF MATHEMATICS AND 
PHYSICS 


uons in appropriate subjects Students 
reached the advanced level will be exempt from 
the first year of the course 

A prospectus ging full details of the course 
may be obtuned on application to the Director 
of Education. 


OFFICIAL, APPOINTMENTS 


The engagement of persons answenng these 
advertisements must be made 





BIOCHEMIST 

Applications are invited for a position as Bio- 
chemest to study nutrition and metabolism of 
manne bacteria various problems concerned 
with the of fish Knowledge of 
manometric and tracer ergy ao ts desirable, 
and a Ph D, or i equivalent n recognized 
university m required 

Send det:s regarding traimng, publications 
references and salary required to the Acting 

wrector, Fr esearch Board of Canada, 
Technological Statfon, Vancouver, 2, B C. 


LIVERPOOL RADIUM INSTITUTE 


MANAGEMENT COMMITTEE 
mn. M de IT tn 
ona are invi 
chemust (Senior Grade) in the Patholomeal De- 
partment of the Iosutute First- or second-class 
degrec essenual. The 
cludes both routine hospital biochemistry and 
work connected with the Invesugauons into the 
uses of radioactive isotopes In medicime Ample 





perience, together 
ot rwo. iere to reach the Secreta 


THE ROYAL SOCIETY 


The representing the Royal Society 
and the Universty of Cambrid; 
Fellowobn Bntsh Een incl 
D is udi: 
subjects of the Empre, iat d - 


tint information to the Committee concerning the 
applicant and bis qualifications. Applicants 

distant parts of the Empire should, where possible, 
nominate referees reudent m Great Britain. Open 
testumonmis are not desred and will not be 
considered. Printed copies of the regulanons and 
forms of application can be obuuned from the 
of The Roynl Society, Burling- 


Farther 
method o 
the Secretary, 


MANCHESTER COLLEGE OF 


TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN THE 
APPOINTMENT, OF PECTURER IN TEXTILE 
CHEMISTRY 


The Governing Body mvites applications for o 
b poems d in Texule Chem the College 


research nature 
nected with bleaching, and printing. 
which good facilities ore available Salary’ £650 
per annum, rigmg by annual increments of £50 to 
£1,350 per anmum Commencing salary according 
to qualficauons Superannuation under the 
FSSU. Family allowances. 

Condiuons of appointment and form of appli- 
cation may be obtained from the ? 
College of Technology, Manchester, 1. The las 
day for the receipt of apphcations w Saturday, 


14, 1 
Apek 14:55 B V. BOWDEN, 
Principal of the College 


ENGINEERS AND PHYSICISTS (MINIMUM 
age 26) required by Minwtry of Supply, Rocket 
Propulsion Department, 


rock 

propellants , instrumentation and o m 
vestigat ou speed flow s t transfer 
problems Qualifications : HSC (Science) o° 
equivalent but pass degree or HNC may be an 
advantage. within Expenmental Officer 
pplication forms from 
Service, Tech- 

Register (K), 26 King Street, 
WA, quoting A 105/6A/BN, Clos 
ing date April 21, 1956. 


UNIVERSITY OF EDINBURGH 


AND HERIOT-WATT COLLEGE 
JOINT DEPARTMENT OP CHEMICAL 
OLOGY AND CHEMICAL 


Lectureshup: 
be at a point on the scale £700 by 
annum, according to qualiicatioc 


annum. Teaching duties will not be heavy and the 
be encouraged to ont researc 

for a P! posts will be ble, unde 
the FSS.U., and family allowance 1s bl 
where appli successful candidate wi 
be expected to take up duty on , 195€ 
Appheauo: - be from 
engineers, chemuts or mechanical er 
gineers, or mathematiclans who have c» 
penence in applied science 

Further: may be obtained from uU» 
undersigned, with whom applications (ten copies 


giving the names of two referees, should be lodge 

not iater than April 16, 1956 
JOHN MACPHERSON, 

Assistant Secretary to the Unuiveraity 


"UNIVERSITY OF LIVERPOOL 
FACULTY OF SCIENCE 
Applications are invited for 


according 
tons and experience; or (b) a Senior 
turer will be £1,400 by £50 to £1,600 per annur 
Applications, staung age, mic quolifice 
dons and experience, together with the names o 
three referees, should be recelved not later tha 
April 30, 193, by the undersigned, from whor 
further parti of the conditions of appo nw 


may be ned 
STANLEY DUMBELL 
Regutrap 


UNIVERSITY OF LIVERPOOL 
Applications are mvited for the post of Assis 
or Lecturer in Department o 
Inorganic and Physical Chemsuy Candidat 
shonid have specal qualifications in either im 
The muel salar 





organic or physical chenustry 

for an Assistant Lecturer will be £550 per annum» 

or m special circumstances £600 per annum, th 

iual salary for a Lecturer will be within ur 

range to ,£850 per annum, according te 

qualifications and 
Applicanons, 


fons and expenence, 
of three referees, shoul 
than April 14, 1956, by the undersigned, from 
whom further particulars of tbe conditions o 
appointment may be obtained 
STANLEY DUMBELL, 
Registrar 


a 
UNIVERSITY COLLEGE OF WALES 
ABERYSTWYTH 


Apphcanons are invited for the post of Assist 
ant Lecturer or Lecturer in the Department o 
Applied Mathematics, with qualifications tb 
applied mathematics or theoretical physics 

Anplicauons, mving thé names of two person 
to whom reference may be made, should be sen 
to the Registrar, from whom further particu 
may be obtained, not later than April 14, 1956. 


Lu 
UNIVERSITY OF CAMBRIDGE 
A.EI FELLOWSHIPS 
Applications are invited for two Assocutec 
Electrical Industries "Fellowships, tenable fron 

1, 1956, one m the Department o 

Physics and one in the Engl 
Supend withm the range to £1,400 a yen» 
with fanuly allowances and. F SSU. benefits 

Particulars. may be obtained from the Secretary 
General of the Faculties, The Old Schools, Cam. 
bndge, by whom all applications must be received 
not later than May 31, 1956 


CHEMICAL ENGINEER 
Applicauons sre invited for a postmon a' 
Chemucal neer to mitate engineering research 
on problems concerned with processing of fish 
and to m- engmeerina work already a 
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HE recently issued" Statement on Defence* is 
largely & progress report on what has been done 
in Britein to translate into a defence programme the 
policy outlined in last year’s White Paper. ' Although 
‘during the summer of 1955 there was‘ reason for 
hoping for & genuine relaxation in international: 
tensions and for the growth of tolerance and under- 
standing between the nations of the free world and 
those under Communist control, this hope has been; 
disappointed. It remains necessary for the Western 
democracies to maintain their defensive strength 
until such time as @ true understanding of Western 
policies can make its impact on the Soviet people. 

The appreciation of the economic factors given in 
the White Paper is realistic and does at least point 
to the fundamental question : How much can Britain 
afford to, spend on defence? It is not simply the 
effect of high expenditure on defence on the general 
level of taxation. Production for defence falls in the 
main upon the metal and metal-using industries, 
which supply about half the exports of Britain and 
are of great importance in re-equipping British 
industry, thus playing a vital part in strengthening 
the balance of payments. Moreover, the maintenance 
of British forces overseas involves a heavy direct 
charge on the balance.of payments. 

It is something to find at last frank acknowledg- 
ment that the claims of defence research must be 
balanced against the-coinpeting claims on the limited 
resources of scientific man-power, quite apart from 
the fact that the size of, the Services themselves 
inevitably affects the man-power available for civil 
industry. This may be due to the fact that the 


Services have been able. to recruit only about one-: 


half the graduates they need; ‘but it may be also’ 
due to the growing realization that the new defence 
policy laid down last” year, and in particular the 
concentration on improved weapons, makes a strong 
research and development effort essential The 
Government has come within sight of realizing the 
fundamental importance of science in the defence effort 
of Britain and, in particular, of directing the limited 
resources wisely. It is admitted that there have been 
signs that the research and development have been 
overloaded and- resources dissipated instead of being 
concentrated ona limited number of projects of the 
highest Strategic importance. The whole programme 
is now being thoroughly re-examined in order to 
ensure & proper’ balance between the resources avail- 


able and the projects to which the highest priority . 


Should be attached. 

It is on the selection of those projeets and in its 
analysis of the strategic factors that the White Paper- 
is weakest and most open to criticism ; and strategic 
weakness could frustrate-the purpose of the review. 
of the future development of the Services on which 
the.Government has been engaged. Adrnittedly, at 
a-time of rapid technical advances, & point will be 


* Statement of Defence, 1956. (Omd. 9691) Pp. 32 


(London: 
H.M. Stationery Office, 1958.) 1s, 3d. note, 
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reached beyond which it is impossible to plan because 


. any conclusions will be básed on guesswork, Never- 


theless, even when the Government’ confines its 
review to probable developments over ths- next: seven 
years, unsouiid stratezic objectives can;defeüt the 
purpose of a review designed to provide thé Services 
with reasonably long-term plans on which their pro- 
duction, training and building programmes can be 
based, to ensure that che reduction in nian-power to 
about seven hundred thousand proposed’ by March 
1958 is achieved with. the” least military .risk, and 
that the cost of defence in terms of -man- -power, 
materials or money does not overload the economy. 

Before considering the strategic aspect, this 
research and development . programme may be 


examined more closely. The financial provision for * 


research and development, in 1956-57 has been - 


increased* to provide for new weapons. of ‘greater 
complexity and higher quality ; expenditure on pro- 
duction and research ic nowestimated at £787,580,000 
gross, against appropriations-in-aid of American aid 
receipts amounting to £224,930,000. 
includes the cost of development work undertaken 
by industry under contract, and the purchase of 
stores and equipment for research and development 
establishments, and is £58,170,000 less, than in 
1955-56, or 37-5 per sent of the £1,498,700,000 net, 


s compared , with 41:5 per cent of the £1,494,200, 000 


net in 1955-56. The White Paper, in stating that 
the financial provisior: for research and development 
has been increased, -gives little idea, howéver, where 
the increase has beeri made; and in the debate in 
the House of Commons on February 28, Sir Walter 
Monckton, Minister of Defence, merely gave the total 
figure as about £200 million. Development of some of 
the more conventional weapons has been cut: dut or 


reduced, though some research and development are ' 


continuing on them; but it is clearly the new and 
technically very complex projects, particularly-those 
associated with the. deterrent aspect, which are 


This figure ` 


making increasingly. heavy demands on-the resources . 


of Great Britain. 


The White Paper claims that the whole programme > 


is being kept under review with the, dual aims of 
maintaining the right balance between xhe newer and 
the older kinds of development projects, and of 
ensuring that the effort which is being | devoted to 


` defence research and development is deployed to the 


best advantage. It -s also recognized that, within 
the programme as & "vhole, the effort on ‘research as 
distinct from development must be mamtained, and 


that the future effectiveness of the British Armed 


Forces depends primerily on the wise direction and 
quality of the research effort. Moreover, apart from 
the need for maintaining specific research aimed at 
solving immediate problems, long-term research is of 
increasing importance as techniques become more 
complicated. - "i 
Admittedly the balance between research and 


development costs and expenditure on the Armed 


b 
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Forces in general is very delicate; and invest- 
ment in research and development is bound to' 
be heavy with the rapid advance in science and 

‘techiology. “Nevertheless, the indications of the 
extent of that effort given in the White Paper do 
suggest.some doubts as to whether, over the past 
few years, the right projects have been selected and 
whether that effort is still being too widely diffused. 
Work on the development of a variety of nuclear 
weapons, for example, continues to expand, end in 
relation.to home defence the importance of con- 
tinuing and expanding research into the problems-of 
nuclear warfare, and into the most effective and 
practical methods of dealing with them, is stressed. 
Many factors of fundamental importance remain 
obscure, and the danger of misdirected effort here is 
admitted.” Again, particular emphasis is placed on 
the development of the ballistic rocket and on the 
V bomber aircraft as a deterrent to aggression. 
Progress is being made in the development of guided 
missiles for each of the Services, and increasing effort 
is being devoted to the solution, of.the problems of 
flight at high supersonic speeds, including the 
problems of take-off from, and landing on, existing 

. airfields 'and aircraft carriers. Two experimental 
high-speed submarines should be completed next 
year, and considerable advances have been made in 
increasing the range of submarine detection and in 
associated weapons, while the first guided-weapons` 
trial ship should be in operation next summer. 

These are only some of the research and develop- 
ment projects indicated by the-White Paper; but 
they illustrate sufficiently the way, in which strategic 
considerations determine the shape of the research 
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nor ean the possible use of nuclear weapons in such 
limited wars be ignored. 

Accordingly, the forces required to:support present 
British strategy have a fourfold role to fulfil. They 
must contribute to the Allied deterrent, commen- 
' surate, it is suggested, with Britain's standing as a 
world power. They must play their part in the 
They -must be capable of dealing with 
outbreaks of limited war, should they occur. Thoy 
must also be capable of playing their part effectively 
in a world war, should it break out, and this involves 
full co-operation with the civilian authorities and an 
‘organization for home defence which can be readily 
expanded or adapted as changes in the international 
situation or the development of new weapons may 
require. . ! 

Sir Walter Monckton, in opening the debate in the 


,House of Commons on February 28, acknowledged 


the importance of getting the priorities right. The 
resources available for defence will be stretched to 
the utmost in meeting even essential needs, and to 
attempb to do more would impose an intolerable 
strain on the national economy and thus defeat its 
own ends. Sir Walter said Britain has never been 
able to do all that is required for full insurance: 
something has ‘always had to be left, out, and the 
real question is what is the calculated risk to be 
taken. 

All this was common ground among speakers in 
the debate. Differences of opinion arose over the 
nature of the calculated risks, and it is not easy 
for anyone, denied the full knowledge which the 
Government alone possesses, to pronounce on the 
soundness of the particular projects on which the 


and development effort in Britain. Still more, they Government, has decided to concentrate the limited 
indicate the importance of the right selection of resources of the nation. Indeed, even. with that full 
objectives ; and although reference is made to the knowledge, in an era of rapid technical advance 
continuance of close co-operation with ‘the United there is, as Sir Walter admitted, an element of 


States, particularly on guided weapons, they raise 
also the question whether, in deciding the magnitude 
and nature of research and development, sufficient 


guesswork in the Government’s own decisions. 
In spite of this, however, a certain amount of 
evidence was advanced during a debate, which 


regard has been paid not merely to resources but also generally reached a high level, to suggest that during 
to the possibilities of co-operation with other countries the past ten years the selection of priorities has not 
of the Western alliance. The two main criticisms of been sound, even when it is. remembered that in some 
the British defence policy and programme are, in fields the choice has not rested entirely with Britain. 
fact, whether the thinking about priorities has been The debate, however, was valuable not so much for 


sufficiently fundamental and. whether, in selecting 
projects, account has been taken- nob simply, of the 
right priorities but also of the full possibilities of 
specialization in arms and functions among the 
countries of the Western alliance. In particular, 
may not some of the British research and develop- 
meni projects be wastefully duplicating American 
work ? ` " 
Before considering such criticisms, however, it is 
as well to look at the strategic considerations as 
presented in the White Paper. First, ıt is suggested 
that the primary objective must be to prevent war 
by the maintenance of the Allied deterrent. We have 
also to be prepared for the continuance of the ‘cold’ 
war—the constant and world-wide threat of Com- 
mumisb penetration short of direct military aggression. 
Equally, we.have jo be prepared for the outbreak of 
localized conflicts on a scale short of -world war; 


a 


suggesting, subject to the limitation already noted, 
what the correct priorities might be, as for stressing, 
first, the need to raise defence above political party 
issues and to ensure some continuity in the office of 
Minister of Defence: and, secondly, for indicating 
some of the factors which should determine the 


„choice of objectives. 


‘One criticism advanced of the Government's 
defence policy is whether sufficient attention is being 
given to the possibilities of co-operation or special- 
ization of function with, the other countries of the 
Western alliance. Of this, Sir Walter Monckton 
observed that there is & continual exchange `of 
information and co-operation in other ways between 
the United States and Britain, and indeed that there 
are mutually benefiting arrangements with the 
United States for the exchange of military informa- 
tion of all sorts; including special arrangements for 


e 


No. 4510 April’ 7, 1956 


collaboration in the vital field of guided missiles. Ho | 
thinks, however, that in. practice there are definite 
limits to the extent to which the British research and 
development effort and that of the United States 
can bé made to coalesce. Apart from the dollar 


difficulty, there are sometimes practical difficulties ` 


in making equipment of American -design in Britain 
and incorporating it in British ships, aircraft, etc. 
British policy, Sir Walter suggested, should be to 
make the fullest use of the collaboration agreement 
we have with the United States and other countries 
to avoid duplication of research and development, 
but it is also necessary to continue with research 


and development ourselves over a wide range of 


Sir Walter admitted that we shall have to 
be more selective in re-equipping our Forces. Mr. 
R. R. Stokes’s comment here is significant: “We 
cannot go on behaving in a nuclear age as if nothing 
much had happened. We need new thinking". 

That is particularly true in regard to the policy of 
graduated deterrence which has been urged on the 
Government and which was advocated by Prof. 
P. M. S. Blackett in a lecture at Trinity College, 
Cambridge, on February 24, when he made some 
outspoken criticisms of the confusion of thought in 
planning defence policy. ` Prof. Blackett said that, 
while the White Paper coritains some sound pro- 
posals, it does not reflect the doubts and criticisms 
which are now beitig raised, not only as to civil 
defence but also as tó defence policy in general. He 
thinks that the 'present confusion arises from the 
failure of those planning defence to adapt themselves 
io the change in the comparative strength in nuclear 
weapons of the East and West since 1950, and urged 
that ‘some clear definition of the circumstances in 
which the nations are prepared to use atomic weapons 
and some definite distinction between their strategic 
and tactical use are greatly needed. 

Sir Walter referred briefly to this matter at the 
close of his speech, but no more than to indicate 
that the Govérnment is thinking again as to the 
possibility of distinguishing between tactical and 
strategic weapons. Indeed, so far from advocating 
adoption of a policy of graduated -deterrence, he 
thinks there are solid grounds for believing that, 
even if the policy is right in itself, it is unlikely to 
be adopted by other parties to the agreement. Sir 
Walter leans towards a comprehensive scheme of 
disarmament, but m doing so he largely shied away 
from the questions and decisions which should 
determine the projects on which our resources should 
be concentrated for effective defence. 


projects. 


Apart, however, from this question of the right” 


choice of projects, there is also the question of the 
general deployment of scientific and technical 
resources in Britain. It is admitted .m the White 
Paper, and was recognized in the debates of February 
28 and 29, that defence research and development 
effort make heavy demands on industry in Britaim 
as well as on scientific and technical man-power.' 
The public is not, however, given anything like the 
information in the White Paper ‘or elsewhere for an 
outside judgment to be formed as to whether or not 
that effort is in danger of diétorting the national 
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economy or the balance of scientific amd technical 
effort. Concern has sometimes been expressed, for 
example, as to the effect on the balance of research 
of the efforts in nuclear physics and the development 
of nuclear energy, not merely for weapons but 
equally for peaceful parposes ; but there is at present 
no means of judging -how effective a safeguard the 
organization “of defence research in Britain under the 
Defence Research Folicy Committee can provide 
against such distortian. 

It .would be reassaring,, moreover, if the White 
Paper. had touched on the bearing ‘of “technical 
education in Britain both on recruitment to the 
Services and on the equipment of the Services to 
fulfil their function. This, too, is an aspect of ‘the 
general man-power situation of the country; for 
defence requirements have to, be -considered in + 
relation to scientific end technical education, just as 


they have in relation to scientific and industrial . 


research. Nor will shese needs be met effectively 
except as part of an adequate educational policy for 
the nation as á whoié, which takes full account of 
particular shortages such.as that of science teachers 
and seeks to meet them by realistic and fundamental 
measures’ rather than by expedients which merely 
create difficulties and undesirable repercussions else- 
where. Any expansicn of scientific and technological 
man-power in Britain, and even in technical. man- 
power, is a long-term process; as Prof. Blackett 
remarked, defects in an educational system are not 
quickly repaired, nor is there any easy recovery from 
false economies in research in the past. 
Accordingly,.it is important not merely that these 
resources should be distributed wisely, but also that 
the best possible use should be made of them where 
they are deployed, that skilled and highly trained 
men should not be employed where those less trained 
would be equally efectiye, and that neither pro- 
fessional inhibitions nor restrictive practices on the 
part of employers or trade unions should hinder the 
development of the nation’s full productive capacity. 
It is these factors which, as much as anything, will 
determine whether Britain can continue to devote to 
defence purposes soms two-thirds of its expenditure 
on scientific reséarch (on Mr. John Strachey’s 
estimate); and they zive a point to Mr. G. Brown’s 
plea for a further lock at the way in which defence , 
research is organized ‘departmentally—the Minister 


- of Supply’s assurance that there is little duplication 


in research was rathe- bald. There is the additional 
poinf that, in the field of defence as elsewhere, the 


effectiveness of applied research depends on the way .' 
it is administered and the degree of understanding 


of research methods and people, as well as of the 
problems to be solved, shown by those responsible 
for that administration. -It is always possible to 
learn from others, and there are more than a few 
points, for example, in the papers presented last 
September in the Un-ted States at the ninth annual 
conference on the administration of research at the 
North Western University Technological Institute, 
which deserve consideration in this . connexion ; 
particularly relevant B Mr. R. A. Morgan’s discussion 
of dea relationships hetweer government and 
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the _universtty, in which defence research was 
specifically considered. 

ý More even than last year, the latest Statement on 
Defence puts the whole question of defence and 
defence research in its proper economie as well as its 
strategic or political context. The implications are 
not always pursued or exammed and the priorities 
may be challenged. Though the Government can 
perhaps be charged with attempting too much and 
spreading the nation’s resources too widely. the first 
duty of the scientist or technologist is not to attempt 
to point out what those priorities should bo ; .rather 
he should stress the relation of the defence effort, 
and especially that on research and development, to 
the economic effort generally, and put in perspective 
the implications’ of this for the nation’s industrial 
and scientific research effort as a whole, for its 
technological and scientific man-power and for its 
educational system. 


IMPACT OF SCIENCE ON 
, RELIGION - 


-Modern Science and Christian Beliefs 
By Dr. Arthur F. Smethurst. Pp. xx +300. (London: 
James Nisbet and Co., Ltd., 1955.) 21s. net. 


R. A. F. SMETHURST has set before himself 

an ambitious auh. He surveys the whole range 
of natural science and considers its bearmg on 
Christian belief with the object of enabling any 
educated reader to form & reasonable opinion on the 
subject. He has succeeded in a surprising degree 
and has written a book which 1s always lucid and 
readable ; it should help to enhghten many Christians 


on. the present state of scientific thought and perhaps, ` 


too, some scientists on modern Christian theology. 
It is difficult to review such a book, because few 
could claim, so wide a knowledge of the various 
branches of science, together with the equipment of 
a theologian, as that possessed by the author—and 
certainly I am not one of the few. 

It is mevitable that not all the sections of the book 
should be of equal interest, and ıb will be possible here 
only to mdicate its scope and to direct attention to 
some controversial points. Dr. Smethurst deals with 
the inherent limits of scientific knowledge on lines 
which are familar, laying stress-on the fact that 
individuality and value seem to be excluded from its 
investigations. He argues that the Christian belief 
in God prepared the way for the rise of natural 
science. In this, he agrees with many other emment 
. thinkers; but one may, perhaps, hesitate to hold 

that the belief was ‘an indispensable preparation 
without which science could not have come mto 
existence. It is always rash to dogmatize on what 
eould or could not have happened, had cireumstances 
been other than they were; and it is enough for Dr. 
Smethurst's ease to state, what is obviously true, 
that the Christian belief m God was, in fact, one of 
the conditions in which science came into bemg. Dr. 
Smethurst contends forcibly, and surely reasonably 
enough, that recent advances in physics and 
astronomy, so far from tending to make theism less 
easy to accept, have had the opposite effect, and the 
theistic view finds more support’ from modern 
cosmology than it could ever have from the scientific 
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theories of the end of the nineteenth century. When 
the re&der comes to the chapters on biology and 
psychology He is in the thick of the conflict. 

Dr. Smethursb may be congratulated on lus firm 
repudiation of fundamentalism m all its forms and 
his clear statement of the general evidence for the 
fact of evolution. He argues that evolution bears the 
marks of divine purpose and cannot be interpreted 
adequately unless we see in it the work of creative 
Spirit. But the problem of evil cannot be ignored, 
and the author does not evade the issue. In this 
connexion he has & good word to say for the devil— 
not, one hastens to add, as a character, but as & 
hypothesis. His view might be described as a relative 
and temporary dualism. Support can, of course, be 
adduced for this conception from the New Testament, 
and 16 has prima facie an apparent agreement with the 
facts of experience. Dr. Smethurst is well aware of the 
philosophical and theological difficulties which would 
have to be met, but no doubt lack of space prevents 
him from gomg deeply into them. No author can be 
blamed for not produemg a final solution of the erux 
of theism—the problem of evil—but a further 
development of Dr. Smethurst’s thesis would have 
been welcome. 

The chapter on psychology is one of the best in 
tHe book, characterized by fair and balanced pre- 
sentation of the chief theories. Freud’s contribution 
is recognized and duly appraised, while the criticism 
of his view on the nature of religion is definite and 
well-argued. The value of the book is considerably 
enhanced by four long appendixes on logical 
positivism, dialectical materialism, “existentialism 
and the problem of the communication of the Gospel 
in & scientific age. It is to be hoped that Dr. 
Smethurst’s book will be read by many Christian 
fundamentalists and by many ‘dyed in the wool’ 
agnostics. Both classes of readers will find much to 
think about. W. R. MATTHEWS 
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RADIOACTIVE TRACER 
TECHNIQUES IN BIOLOGY 


Radioisotopes in Biology and Agriculture 
Principles and Practice. By C.-L. Comar. Pp. 
xiii+481. (London: McGraw-Hill Publishmg Com- 
pany, Ltd., 1955.) 67s. 6d. 


HE success of radioactive tracer techniques has 

nowhere been more spectacular than m the 
biological sciences. The application of radioisotopie 
techniques to biology and physiology has already 
resulted in far-reaching advances and continues to 
develop so’rapidly that some knowledge of the 
possibilities and limitations of tracer methods is now 
essential to every worker in these sciences. The 
publication of this informative and factual book, 
written primardy for the biological student and 
investigator, is therefore particularly welcome. 

The author gives a clear and comprehensive survey 
of the present situation with regard to radioactive 
tracer techniques in biology. An excellent balance 
between principles and practice is maintained 
throughout, and comprehensive referencés on all 
aspects of the subject are quoted. The book will be 
of particular value to the research worker who wishes 
to apply tracer methods to his own,problem. Its 
major weakness hes in the omission of an adequate 
account of the elements of radioactivity physics, and 
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the newcomer to the subject will need to turn to 
elementary text-books of physies for & correct under- 
standing of these fundamental prineiples without 
which he will not be fully equipped to undertake 
tracer investigations. 

The book opens with sn excellent account of the 
general principles on which different types of tracer 
studies are based, with examples drawn from a wide 
variety of biological investigations, and includes a 
particularly valuable treatment of the kinetics of 
biological systems as studied by radioisotopic 
methods. The limitations imposed by chemical 
effects, radiochemical impurities, radiation effects 
and isotopic effects are clearly defined. Then follows 
& practical account of the measures necessary to 
protect personnel against radiation, including sug- 
gested working rules for use in radiochemical labor- 
atories. It is unfortunate that the book was written 


too early for the inclusion of a summary of the 1955 : 


Recommendations of the International Commission 
on Radiological Protection, and it is to be hoped 
that this omission will be made good in future 
editions. 

A useful chapter outlines plans for typical 
laboratories for radioactive work and gives much 
practical information regarding methods of adminis- 
tration of active materials to both animals and plants 
and methods of sample collection. The section 
devoted to techniques for the radioactive assay of 
biological samples is less successful owing to the 
inadequacy of the physical treatment. While the 
author cannot be criticized for not giving & detailed 
discussion of the scalers and other electronic equip- 
ment used in assay work, the omission of a sabis- 
factory description of the fundamental properties of 
the Geiger-Müller counter, scintillation counter and 
ionization chamber and of the mechanism of radio- 
active decay is difficult to justify. 

A detailed summary of the properties of selected 
radioisotopes is given, with examples of investigations 
illustrating the procedures, equipment and precautions 
necessary for their use. The data presented for each 
isotope include the specific activity available, the 
minimum detectable activity usmg different assay 
methods, and figures relating to radiation protéétion. 
While they form a useful guide, these data should be 
accepted with some reserve in view of the present 
rapid improvement in technique. The specific 
activities listed are those obtainable from the Oak 
Ridge reactor in the United States, and do not 
necessarily apply to preparations obtained from other 
sources. It'may also be noted that the protection 
data are in some cases at variance with the latest 
Recommendations of the International Commission 
on Radiological Protection. A select bibliography 
accompanies the information relating to each 
isotope, ~ 

The final chapters discuss the allied techniques 
of autoradiography, paper chromatography, ion 
exchange and activation analysis which play so 
important & part in tracer studies. These chapters 
are all excellent. Their scope is much wider than the 
limited field of radioactive tracer methods, and they 
give a clear and concise introduction to these 
fascinating techniques. 

The general format and production maintain the 
high standard expected from the publishers. This 
book, while not to be regarded as a standard work 
of reference, will form a valuable addition to the 

_library of the biological research: worker. 
E. H. BELCHER 
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HANDBOCK OF ORGANIC 
COMPOUNDS 


Organic Solvents í 

Physical Properties aad Methods of Purification, On 
the basis of the First Edition by Arnold Weissberger 
and Eric S. Proskauer. Completely revised Second 
Edition by John A. Riddick and Emory E. Toops, 
Jr. (Technique of Organic Chemistry—Vol. 7. 
Edited by Arnold Weissberger.) Pp. vii+552. (New 
York: Interscience Publishers, Inc.; London: 
Interscience Books, Ltd., 1955.) 8.50 dollars. 


HE statenient or the dust cover claims that this 

volume provides “a guide and reference book 
for everyone engagec in synthetic organic work, in 
the study of reaction mechanisms, and in the study 
of non-aqueous solut.ons and titrations”. This pro- 
vides & better description of the contents of the 
book than the mam ttle, since the volume does not, 
in fact, record the:solvent properties of any compound. 


The physical prcperties and numerical values ' 


tabulated can be grouped into four main types: 

values useful for the -dentification of pure substances , 
and as criteria of pumty (for example, boiling points, 

melting points, etc.}; values useful in connexion 

with physico-chemical measurements (for example, 

ebullioscopic constants, etc.); properties useful for 

the study of.solute systems (for example, electrical 
conductivities, spectra, etc.; no spectra are shown, 
however, but referentes are given to sources); and 

properties important for the handling and storing of 
solvents (for example, flash points and toxicities). 

The various constants are listed under the names of 
the compoüuds; but there are also tables of boiling 

points, freezing points, dielectric constants and dipole 

moments with the properties arranged in order of 
increasing magn:uude. A chapter is devoted to a 

discussion of criteria 5f purity, drying techniques and 

determination of water. A large section consisting of 
163 pages which describes various purification pro- 

cedures for each compound is followed by a biblio- 

graphy, a list of 2,169 references to the literature 

and an index. 

The occurrence of sis- and trans-isomers of certain 
cyclic compounds has given the compulers of this 
volume a great deal 5f trouble. Thus, although it is 
stated on p. 314 thet "Decahydronaphthalene from 
different sources will show considerable variation in 
composition of the cis- and trans-isomers”, the 
results of very precse measurements made on un- 
specified mixtures of isomers are presented on p. 68. 
Similarly, the properties of 2-, 3- and 4-methyl. 
cyclohexanol are tabulated, although there is no ' 
indication whether the values quoted refer to the 
cis- or trans-isomers or to a mixture of these mater- 
ials. 

The molecular: weights given are nob now correct . 
to the number of figures quoted, because the 1953 
International Atomis Weights were not employed. 
Thus, the molecular weight of cyclopentane should 
be 70-135 and mot 50-130 as printed. Some of the 
constants appear to have been recorded with a much 
greater precision than the experimental results 
warrant. For example, several flash-points are given 
to the nearest 0-1 deg. F., whereas this constant is 
rarely known to within 5 or 10 deg. F. Thus, the 
flash-point of n-heptane is quoted as 20-6? F., 
whereas values rang-ng from 25 to 63°.F. are given 
in the pamphlet “F-re-Hazard Properties of certain 
Flammable Liquids, Gases and ‘Volatile Solids" 
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(National Fire Protection Association, Boston, 1946), 
which recommends 25? F. as the selected value. 
Errors in the structural formula of the following 
compounds were noted (page numbers in brackets) : 
3-methylpentane (55);  2,2-dimethylbutane (56); 
2,2,3-trimethylpentane (05); p-xylene (76); 2-pen- 
tanol (99); 3-methyl-l-butanol (101);  methylal 
(130)}; 4-methyl-2-pentanone (141); o-fluorotoluene 
(181); m-fluorotoluene (182); p-fluorotoluene (182) ; 
pyridme (243) ; and thiophene (248). The molecular 
formula for oleic acid (p. 151) is also incorrect. 

The difficulties in producing a book of this type 
are considerable, but this compilation is so useful 
that 1t is to be hoped that a further twenty years 
will not be allowed to elapse before the appearance 
of the third edition. 


CRYSTALLIZATION OF HIGH 
POLYMERS 


Some Aspects of the Crystallization of High 
Polymers. 

By G. Schuur. (Communication No. 276.) Pp. 82. 

(Delft: Rubber-Stichting, 1955.) 5 Dutch florins. | 


HIS is a small monograph dealing with a topic 
which is of considerable current interest. The 
mechanism of crystallization of an amorphous solid 
to a crystalline substance is not easy to elucidate. 
When s polymer is bemg dealt with, the difficulties 
increase ummensely, and mobility is restricted m a 
way that does not occur with simpler systems. The 
trouble here is to try to deduce something about the 
mechanism and structure of the crystallites formed 
during the process by observations on the rate òf 
formation of the nuclei, the rate of growth of the 
crystallites, and the optical properties of the crystal- 
lites. Thus, there is a limited amount of experimental 
data that can be obtained in such systems, and the 
interpretation, therefore, is still open to considerable 
~ discussion. 

The author is a member of the Rubber-Stichting in 
Delft, and naturally he has a considerable interest in 
the crystallization phenomena exhibited by rubber. 
In addition, however, he discusses work done on 
polyamides and superesters, which are equally 
relevant to this topic. 

The book is divided into a number of chapters 


. which introduce the subject to anyone who. is not 


particularly familiar with it. First there are general 
remarks about crystallization and the problem of 
liquid crystals. Next is a factual description of what 
has been observed about spherulitic formation in 
solid high polymers, and then follow three chapters 
on the more controversial aspects of methods of 
crystallization, the rate of crystallization, and 


_ phenomena of melting in high polymers. 


The book is lavishly illustrated with extremely 
good photographs of typical spherulites and their 
behaviour in & number of systems, which convey in 
a much better form than any tabular data the 

_ qualitative nature of these phenomena. The book 
will provide much stimulus to those engaged in 
similar work and should also be an extremely useful 
guide to those who want to know in & general sort 
of way what is happening in this field of polymer 
chemistry. H. W. MELVILLE 
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MICROSCOPY OF CERAMICS 
AND CEMENTS . 


Microscopy of Ceramics and Cements, including 
Glasses, Slags, and Foundry Sands 

By Herbert Insley and Prof. Van Derck Fréchette. 

Pp. xir--280. (New York: Academic Press, 

Ine.; London: Academic Books, Ltd., 1955.) 7.60 

dollars. . 


HE use of the polarizing microscope for the 

study of ceramics and cements has developed 
considerably in recent years, and a book such ‘as :this 
is welcome. For each group of ceramics, and for 
refractories and cements, the authors give brief 
accounts of the raw materials employed and of the 
behaviour of ceramic materials during firing opera- 
tions and of cement during hydration. There are 
short introductory chapters on the microscope and 
on optical mineralogy, but the authors very rightly 
refer their readers to standard text-books for further 
details and also for tabulated and classified data of 
the optical characters of the mmerals and artificial 
crystalline materials concerned. The characters of 
the minerals used as raw materials are, however, 
given in & separate chapter and their thermal 
behaviour is outlined. Obvious characters by which 
the materials produced in firing processes may’ be 
recognized are described as the occasion arises. The 
photomicrographs illustrating these descriptions are 
excellent. 

There are two chapters on the preparation of 
materials for, the microscopic examination and on 
special techniques and, apart from these, there are 
separate descriptions of methods used for- especially 
difficult materials such as cement clinker, hydrated 
cements and porcelam enamels on metal. A very 
high standard of section-cutting must be attained, 
sections of cement clinker being worked to Jess than 
half the thickness of 302 used for rock sections. 
Methods of umpregnatmg friable materials and the 
use of synthetic thermoplastic cements in place of 
the old-established Canada balsam-are described in 
detail. For the study of some materials too dense 
to give good results with transmitted light, polished 
thin sections are prepared and are viewed by reflected 
or oblique illumination. These are particularly useful 
for cement clinker, aluminous cements and basic 
refractories. Delicate etching with very dilute 
reagents enables the different components to be 
recognized. ` 

The chapter on glass describes erystalline solids 
likely to be encountered as ‘stones’ in the glass. 
These may be derived from the batch itself, from the 
refractories in the walls of the pot, or by devitrifica- 
tion. A binocular microscope with oblique illumma- 
tion can advantageously be used in this work on 
glasses, and another device, used in the examination 
of porcelain enamels on metal surfaces, illuminates 
the specimen through one eyepiece. of a binocular, 
the observer looking through the other. 

A criticism may be made that the authors have 
attempted too much m a small compass; but they 
have succeeded in giving an up-to-date summary, 
for each branch of ceramics and cements, and have 
supplemented every chapter with a fairly full list of 
references to modern literature on the subject which 
will direct workers in Britain to most of the recent 
American work in these fields. 

W. CAMPBELL SMITH 
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Lehrbuch der ooro ie Chemie : 

Begründet von A. F. Holleman. (34-36, wesentlich 
umgearbeiterte und erweiterte Auflage.  Bearbeitet 
von Prof. Egon Wiberg. Pp. xxviii--601. (Berlm: 
Walter de Gruyter and Company, 1955.) 28 D. marks. 


RANSLATIONS of the late Prof. A. F. Holle- 

man's books on inorganic and organic chemistry 
have imstructed generations of students. They were 
characterized by clarity and a wise selection of funda- 
mental material. Although as Prof. Egon Wiberg 
says, his revision bears little relation to the original 
“Holleman”, it preserves the good points, of its 
ancestor. 

The text is thoroughly modern, the electronic 
theory of valency being amply used m it, and the 
old formulations of morganic compounds have been 
replaced by present-day «nes. Physico-chemical 
principles, such as the phase rule and the theory of 
equilibrium, are freely used. The newer aspects of 
the subject come at the right places in the text, and 
difficult topics are dealt with in stages. The theoretical 
parts of the book are modern and correct. The treat- 
ment of the individual elements and compounds is 
‘concise yet thorough, and includes more advanced 
topics of considerable interest, such as the structure 
of the silicates, the metal carbonyls and the hydrides 
of boron. The rarer. elements find a satisfactory 
place, and there are brief but good descriptions of 
industrial processés. There are many tables of 
physical properties and an excellent index, so that 
the book is very convenient for reference. 

The text is divided into short sections with clear 
headings, which will facilitate study, and the treat- 
ment of each element follows a regular order of 
oceurrence, preparation, physical properties, chemical 
properties and uses. The nomenclature is based on 
Stock’s scheme, which is becoming more used im all 
quarters. The illustrations are mostly curves, 
diagrams of structure and technical apparatus, 
ordinary preparative laboratory apparatus, even of a 
specialized type, not finding a place. This.book is 
clear, systematic, sufficiently detailed, and highly 
informative. It can be warmly recommended. 


British Wild Flowers 

By Dr. John Hutchinson. Vol. 1: Pp. 492. Vol. 2: 
Pp. 493-947. (Pelican Books Nos. 4.330 and 331.) 
(Harmondsworth, Mddx.: Penguin Books, Ltd., 
1955.) ös. each volume. 


URING the past few years Dr. John Hutchinson 
has been oceupied in a revision of Bentham and 
Hooker’s monumental ‘Genera Plantarum”, but this 
enormous task has not prevented him from writing a 
. number of volumes dealing popularly with the 
British flora. His first three works in the Pelican 
series were written expressly for those with no know- 
-ledge of botany but who wanted to learn the names 
of the wild plants of the countryside. Undoubtedly 
these convenient manuals provided a simple and 
easy introduction to the study of our native plants. 
They had no systematic arrangement, though plants 
belonging to the same family were kept together. 
The latest volumes, which include the contents of 
the three earlier books with some additional species, 
correct this unsatisfactory situation, and the sequence 
of the species described and figured follows the 
author’s system of classification. 
The work certainly gives a good general survey of 
the British flora, though the inclusion of so many 
adventive species is perhaps unfortunate as there are 
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significant omissions among the native plants and 
some indigenous genera get rather scant treatment. 
This 1s certainly so in the case of aquatic plants. 
The genus Callitriche is entirely omitted, and other 
groups are poorly represented. Under Utricularia it 
would have been better to refer to the work of 
Lloyd, who showed convincingly that the bladders 
were not the static organs they were supposed to be, 
but ingenious traps which could be set at tension 
ready to be sprung by contact on sensitive hairs. 

The two volumes, in conjunction with O. E. 
Hubbard’s “Grasses” m the same series, can “be 
recommended to amateur field-naturalists needing 
an authoritative &nd. inexpensive guide to wild 
flowers in Britain. 


Further Outlook 

By F. H. Ludlam end R. S. Scorer. Pp. 174+13 
plates. (London: Allan Wingate (Publishers), Ltd., 
1954.) 15s. net. 


T is the avowed aim of the authors of this inter- ` 
esting and unusual book “not to write a text on . 
. but rather to explain 


the science of meteo-ology .. 
a philosophy of the science of weather study which 
wil enable us to understand its probable future 
achievements". The result of this laudable purpose 
is that the essence of the contents is likely to be 
fully savoured only by the meteorologist, who will be 


delighted by the novel treatment of certain parts of .. 


his subject but oecasionally surprised by quite reck- 
less pronouncements. Surely few forecasters would 
agree with the authors that the geostrophic wind 
equation is “‘the only theoretical result which is 
constantly put to practical use”, or that “no great 
forecaster has ever written a tract that has found a 
place amongst the teaching texts of meteorology”. 
The authors are distinguished for their work in 
cloud physics and on mountain waves, respectively, 
and the chapters headed “Exploiting the Atmo- 
sphere” and ‘‘Weatker Control" are those most likely 
to interest the: general reader. The first of these 
deals with the development of thermals and wave- 


-clouds and with the techniques of soaring flight; there- 


is an mtriguing anal7sis of the dynamic soaring of the 
albatross. The other is concerned with ways in which 
weather may be artificially modified, in particular 
with the physical processes involved in cloud seeding 
and with the difficulties of assessing whether or not 
rain-making experiments are effective. The book ıs 
illustrated by very 3ne cloud photographs. 
James PATON 


Dancers of God 

By Nóel Ballif. (Translated from the French by 
James Cameron.) Pp. 218--32 plates. (London © 
Sidgwick and Jackson, Ltd., 1955.) 15s. net. 


HE author, M. Nöel Balhf, in company with a 
team of anthrcpologists and cinema technicians, 
and with the backing of the Musée de l'Homme, 
organized an expedition into the forest country of 
the French Congo to study the pygmues of the region 
and to make film and sound recordings of their way 
of life. The bock is essentially a travelogue, delight- 
fully written and wall translated, and with an inter- 
esting account of the daily life of the pygmies with 
whom they were -ucky enough to make friendly 
contact. 
This is in no sene» a serious anthropological work, 
but the description is useful in the same way as are 
the descriptions o7 remote peoples by the early 
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voyagers ; they give the layman a more vivid picture 
than a whole book of expert knowledge. An account 
of hunting with nets and spears is excellent. The 
book ends with & brief chapter—one might almost 
call it an appendix—summarizing in five pages the 
physical anthropology of African pygmy peoples, by 
Raoul Hartweg, and a list of the anthropological 
results of the expedition. The book serves to whet 
our appetite for the more serious and scientific work 
which will no doubt follow in due course. 


Atom Harvest ] 

By Leonard Bertin. Pp. 2534-23 photographs. 

otis Martin Secker and Warburg, Ltd., 1956.) 
s. net. ' : 


"Du is & remarkably fine account of & compli- 
eated field in which the reader is not asked to 
worry over-much about scientific or engineering 
detail at any stage, but nevertheless acquires an 
accurate broad understanding of the principles 
involved. Mr. L. Bertin is to be congratulated on 
accomplishing very adequately on the British side 
what Mr. Gordon Dean achieved in respect of efforts 
in the nuclear field in the United States. He con- 
siders at some length the history of the thorny 


questions òf collaboration between the two countries, . 


and many readers will be grateful for his forthright 
way of tackling the subject. 

To the general reader interested in a field of 
paramount importance to the future of the United 
Kingdom and the Commonwealth, this 1s a -book 
which can be highly commended. Even the specialist 
must find within its pages much to interest him, since 
few can be familiar with all the many facets of the 
vast programme set forth in it. 

In one respect the reviewer found the book fell 
short of expectation. More consideration should 
- have been given to the present trends in tracer 

research, and its rich promise for the future of 
scientific’ effort in "Britain might have been more 
thoroughly examined. This need not have meant a 
longer book as the space could have been saved 
elsewhere without appreciable loss to the reader ;' 
for example, the profusion of discussions set forth 
, could have been pruned severely. S. C. CURRAN 


Metals Reference Book 

By Dr. Colin J. Smithells. Second edition. Vol. 1: 
Pp. xvi+532+17. Vol. 2: Pp. xv+633~-967+17. 
(London: Butterworths Scientific Publications; New 
York: Interscience Publishers, Inc., 1955.) £8 8s. 
net the sot. - 


O one can deny the usefulness of this book, nor 

the attractiveness of the volumes, although the 

cost is almost prohibitive for the individual. The 

aim has been to supply a collection of data relating 

. to metallurgy and -metal physics, and to a large 

extent this has been done in tabular or diagrammatic 
form. : 

. The scope is wide, in fact so wide in some respects 
that it encourages -an impression that there are 
omissions. A large part of the subject-matter is 
fundamental data, such as mathematical formule, 
conversion factors, constants, thermo-chemical data, 
atomic characteristics, equilibrium diagrams, on 
erystallography and a considerable range of important 
physical properties, together with sections on metal- 
lography and mechanical properties. On the practical 
side, the topies include: fuels and refractories, 
foundry. details, lubricants, corrosion, electroplating, 
and welding. It is the catholic nature of the selection 
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On these aspects that prompts the feeling that com- 
parable subjects have been omitted. , B 
Tho second edition has involved considerable 
revision of data, the rewriting of some sections, the 
addition of more material, and a more elaborate 
bibliography ; resulting in its presentation in two 
volumes. A commendable point in this connexion is 
that both volumes contain the index. In all, this can 
be regarded as an essential reference book for metal- 
lurgists and others working with metals. p 
e í A. R. Bamey 


A History of the Classification of the Phylum 

Brachiopoda j 
By Helen Marguerite Muir-Wood. Pp. vii--124. 
(London: British Museum (Natural History), 1955.) 
20s. n o $ 

HE Brachiopoda are an interesting group with 

& long fossil history, but their position in relation 
+o other groups is not satisfactorily determined. In 
the past they have been associated with a number of 
the major phyla of the invertebrates. Perhaps the 
smaller group with which they have been Imked 
most frequently is the Bryozoa, but the consensus of 
opinion now is to regard these as two separate 
phyla; indeed, some authorities suggest that the 
Brachiopoda should be subdivided into two phyla, 
but in this present work Dr. H. M. Wood prefers to 
regard the Inarticulata and the Articulata as classes. 
She has gone into the history df all these changes, 
starting with the first illustration of a member of the 
group by Conrad Gesner in 1565 but payiug par- 
ticular attention to them since 1785, the crucial date 
from the point of view of nomenclature. 

This useful work is not intended as & definitive 
classification, but it is a fully documented presenta- 
tion of the past and present position with regard to 
their classification. Subsequent workers will be 
grateful to Dr. Wood for this essential clearence that 
will enable detailed revision to be started so much 
more eagily. In this, the relevant bibliography, 
carefully checked, and the full index will be most 
useful. S 
-British Trade Unionism i 
Five Studies by P.E.P. New and revised edition. 
Pp. xi+199. (London:  P.E.P. (Political and 
Economic Planning), 1955.) 16s. i 


HIS new and revised edition appears in a new 

format, with five studies only, instead of the 
previous six. Though the framework has been 
retained and many passages are virtually unchanged, 
much of the book has been rewritten. and the first 
study, in particular, with its statistical analysis of 
the number, size and type of unions in Britain, has 


_ been brought up to date. While the book remains a 


most useful factual handbook, by omitting the sixth - 
study, that of the implications for the trade unions 

of the changes in post-war Britain, it appears to have . 
lost much of the value which the earlier edition 

possessed as a stimulus to the fresh thinking about 

the functions and organization of the trade unions 

under conditions of full employment. Such issues as 

the ‘closed shop’, the unofficial strike, the problems 

presented by the nationalized industries and the 

appropriateness of trade-union organization to 

present-day conditions and their implications, are 

not brought out in this new edition, which lacks 

accordingly much of the challenge which the former 

edition offered. . 
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ROCKET EXPLORATION OF THE UPPER ATMOSPHERE 


By Da. F. E. JONES 
Royal Aircraft Establishment, Farnborough 
AND 
Pror, H. S. W. MASSEY,- F.R.S. 


University College, London 


T a meetmg of the Gassiot Committee of the 
Royal Society (of which one of us (H. S. W. M.) 
i8 chairman and the other a member) held on 
October 20, 1953, the possible British participation 
in & programme of observation of conditions m the 
upper atmosphere by means of rockets was considered. 
It was concluded that a British programme would be 
worth while and possible if support were forthcommg 
from the Munistry of Supply, and in particular the 
Royal Arrcraft Establishment, which would be 
required to design a suitable rocket and provide 
firing facilities. 

Details of a possible collaboration between the 
Gassiot Committee and the Royal Aircraft Establish- 
ment were discussed at Farnborough on January 29, 
1954, and, as a result, the cu de in principle of 
the then Minister of Supply, Mr/ Duncan Sandys, was 
obtained in March 1954. ° The final recommendations 
of the Gassiot Committee were endorsed by the 
Council of the Royal Society in November 1954, and 
the participation of the Royal Aircraft Establishment 
in the experiment was put on & firm footing as a 
result of the exchange of letters between Sir David 
Brunt, secretary of the Royal Society, and Sir Owen 
Wansbrough-Jones, chief scientist, Ministry of Supply, 
during the period November 1954-February 1955. 
Treasury support to the extent of £100,000 spread 
over four years was agreed on June 29, 1955, to be 
divided mto £50,000 to cover the design and provision 
of rocket vehicles by the Royal Aircraft Establish- 
ment and £50,000 to be made available to the Gassiot 
Committee, through the normal Air Ministry channel, 
to cover the cost of the experimental mvestigations. 
Some details of the arrangements were released to the 
popular press m August last. The present article 
gives details of the rocket, now known as the ‘Gassiot 
vehicle’, and an outline of the initial experiments to 
be undertaken with rb. 

In designing the rocket vehicle, the considerations 
of ease of manufacture, preparation for firing and 
total cost per flight have been kept very much in 
mind. From these considerations the design has been 
centred on a single-stage uncontrolled rocket pro- 
pelled by a solid-fuel motor, the problem being to 
achieve great height at reasonable cost. The advan- 
tages of releasing the rocket from a balloon, m a 
similar manner to the American ‘Rockoon’, have 
been considered; but it was concluded that by 
suitable choice of motor burnmg-time the loss in 
performance due to aerodynamic ‘drag in the lower 
atmosphere could be considerably reduced and the 
additional expense and complication of & balloon 
launch avoided. In addition, a delay of half an 
hour or more required. for a balloon to reach altitude 
before firing the rocket would not be acceptable in 
some experiments. 

Much in the way of final performance of the rocket 
depends on the burning-time of the motor. A fast- 
burning motor produces high velocities in the lower 


` 


atmosphere with resultant excessive drag. A slow- 
burning motor usualy means a reduction of specific 
impulse and, because of the lower accelerations 
involved, the dispersion problems in anTuncontrolled 
vehicle increase. Tke optimum burning-time seems to 
lie in the region of 30 sec. and this is the value chosen 
for the Gassiot vehi:le. 

The outime design of the rocket is shown in Fig. 1. 
The fins are of an existing design and later versions 
will nob have swept trailing edges. The nose cone, 
which wil house the instrumentation, is made of 
lé-gauge steel with provision for jettisoning the 
forward portion at the 10-in. diameter región. Just 
“aft of the nose cone 1s a portion of the body which 
houses the telemetry, ancillary mstrumentation and 
power supplies. Tle total weight of the rocket at 
launch will be just over 2,500 ib., by far the greater 
portion of which is fuel. The total payload made up 
of instrumentation and telemetry equipment for a 
height of 550,000 ft. is 150 Ib. i 

The launcher 1s illastrated in Fig. 2. The séructure 
consists of a vertceal ‘boom’—the launch way— 
supported at approximately its mid-pomt infa gymbal 
system,.the gymbal framework forming the apex of 
a large tripod. The -launching angle is variable 
through +10° m azimuth and from 75° to 95? in 
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spring to enable experimental fir- 
ings to be done in the September— 
October penod of 1956. It is 
hoped to undertake, firings both 
at Woomera and in the United 
Kingdom during the International 
Geophysical Year (1957-58). If 
7 these tests show that the dis- 
persion is excessive, a boost to 
inerease the velocity at launch 
or a small rocket motor to pro- 
duce rolling for the. first 5 sec. 
of flight will be introduced. 

The actual - upper-atmosphere 
experiments are being designed 
and the flight instrumentation 
made by & number of univer- 

ie sity departments and by the 
Royal Aircraft Establishment 'un- 
der the general guidance of the 
Gassiot Committee. University 
College, London (Prof. H. S. W. 
= Massey, Dr. R. L. F. Boyd), 
are io measure wind, tempera- 
ture and pressure by the grenade 
method. In this experiment 
observations are made at a num- 
ber of points on the ground 
of a series of grenades fired from 
the rocket at approximately equal — 
intervals along the trajectory. In 
addition, University College, Lon- 
don, also plans to fly a mass 
spectrometer for ion sampling. 
The University of Birmingham 
(Prof. J. Sayers) is to make 
a study of ionospheric conduct- 
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Fig.2. Launcher. Approximate weight of stricture is 35 tons; the three legs equally 


space 
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elevation, thus allowing for a variety of wind con- 


ditions. The launcher is 81 ft. high, stands on a’ 


72-ft. diameter base and weighs about-38 tons. It 
is designed to fire either the British Gassiot vehicle 
described above or the American ‘Aerobee’ rocket 
without change. 

Figs. 3, 4, 5 and 6 give tho main performance 
characteristics of the rocket. Fig. 3 gives the velo- 
eiby-time and height—time per- 
formance curves; Fig. 4 the 


ivity and relative concentration 
of electrons to negative ions by 
& sampling ionization chamber 
fitted with & pulse method of 
distinguishing between ions and electrons. The 
Queen’s University of Belfast (Prof. D. R. Bates) 
is to make measurements with photoelectric photo- 
meters-and filters to study the relative intensities of 
certain spectral Imes of molecular oxygen and the 
altitude of the night airglow in the regions of the 
oxygen green line and the Meinel OH bands ; ıt is also 
planned to study the emissions resulting from the 





height~range curves for various 





launch trajectories; Fig. 5 the ' 150,000 


acceleration—time curve for vert- 
ical flight and Fig. 6 the max- 
imum height reached as & func- 
tion of payload. From the 


) 





curves it is seen that a height ses 
of about 550,000 ft. wil be & 
reached with a payload of 1501b. $ 
Later versions of the rocket 8 


should reach about 700,000 ft. 
50,000 


Velocity (ft./sec. 





The vehicle 1s uncontrolled, 
and consequently dispersion is 
largely an unknown factor. For 





this reason arrangements are 
being made with the Australian 
Government for the initial firings 08 
to take place at the Woomera -0 
Range in Australia. A launcher 
is due to be shipped there this 
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Fig. 3. Velocity-time and height-time performance curves 
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Fig. 4. Height-range curves 


release of sodium and potassiüm vapour at high 
altitudes. University College, Swansea (Dr. W. J. G. 
Beynon), is workmg on two methods—continuous- 
wave Doppler and the pulse method—of measuring 
electron densities in the ionosphere and is correlating 
these simultaneously with-measurements made from 
the ground. The Royal Aurcraft Establishment is 
planning to measure skin temperature and altitude 
of the rocket and is also studying the design of a 
sun-seeker for carriage in the rocket. The sun- 
seeker would be used for measurements of solar 
radiations and for obtaining ultra-violet pictures of 
the sun at high altitude. 

The rate of progress in the design and con- 
struction of the various mstruments is such that 
there is every likelihood of & number of measure-- 
ments being made durmg the International Geo- 
physical Year. 
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Acknowledgment is made to the Controllergof 
H.M. Stationery Qiino for permission to publish the 
illustrations. 


RECENT ADVANCES IN THE CHEMISTRY OF COLOURING 
MATTERS 


` 


N February 2, the Chemical Society held a 

symposium m London on “Recent Advances 
in the Chemistry of Colouring Matters". This was 
orgamzed by Prof. E. A. Breude (Imperial College of 
Science and Technology, London) and held in the 
Royal Institution. Prof. W. Wardlaw, president of 
the Society, opened the proceedings» He reminded 
those present that this year marks the centenary of 
the discovery by W. H. Perkin of the very first 
synthetic dyestuff, mauve. He quoted Sir Robert 
Robinson to the effect that the discovery itself had 
little scientific importance: what was important was 
the fact that Perkin embarked upon its manufacture, 
which he achieved, and he thus became founder of 
the coal-tar dyestuffs industry. 

Dr. R. P. Linstead (vice-president of the Society) 
took the chair for the afternoon session. The fol- 
lowing papers were read: “Steric Effects in Azo end 
Indigoid Dyes", by W. R. Brode (U:S. Bureau of 


^ 


Standards, Washington); '"'Ois-trans Isomerism m 
Azo-dyestuffs", by R. H. Peters and E. Atherton 
(Manchester College of Technology); and "Synthesis 
of Azaporphins and Related Macrocycles”, by J. A. 
Elvidge (Imperial College). 

Dr. Brode gave evidence that there is no selective 
adsorption of certain optically active dyes on asym- 
metric fibres such as wool, silk or cotton. However, 
with simpler compounds, for example, m-nitro- 
mandelic acid, there is selective adsorption of one of 
the optical forms. It appears that the resonance 
centre of the dye molecule is more important for 


adsorption than an asymmetric centre, particularly : 


in the absence of conjugative coupling between the 
two. 

Dr. Brode then described cis-trans-isomerization 
effects in dyestuffs. Changes in light absorption on 
irradiation can be eorrelated with trans to cis isos 
merization about azo-links. Ortho substituents 


(I) Chrysophenine G 


inhibit this phototropism, as also- can. hydroxylic, 
solvents by a hydrogen- bonding effect. Studies have 
_ also been made on bis-azo dyes in order to determine 
“the extent of resonance interaction between the two 
chromophorie centres. Where the chromophorie 
Systems are insulated sterically or by methylene 
groups, the property of direct dyeing of cotton is 
lost. For dyes of this class which show phototropism, 
only cis- and trans-modifications are apparent in 
solution and the spectral curvés show isosbestic 
points. When there is conjugative coupling between 
the chromophoric systems, an isosbestic line is found, 
because of the possible existence of an intermediate 
cis-trans-chromophoric system. 

The bis-azo stilbene dye, chrysophenine G (I), 
shows phototropism in aqueous solution, but this is 
restricted to intensity, rather then colour, changes. 
The two azo-benzenoid chromophores gre electronic- 
ally connected and the dye is substantive, even 
though the sulphonic acid groups ortho to the stilbene 
ethylenic-linkage prevent coplanarity i in the molecule. 

The absence of phototropism in indigo can be 
attributed to strong hydrogen-bonding. There is 
none in NN’-diacetylindigo or -dimethylindigo, and 
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" "but since the spectra show isosbestic 
`  * points, only two forms are present in 
the irradiated solutions. Rates of con- 
version and activation energies indicate 
* that the transformation involves azo 
links and not the ethylenic group. 
s The absorption spectrum of the cis- 
form was determined from the spectrum 
of & mixiure of the two forms by & method involving 
the dependence of the optical density on wave-length. 
‘Also the trans-form could be removed from a mixture 
by chromatography on cellulose powder. 

The cis-form showed very little substantivity for 
cellulose fibre. This suggested that the dye needs to 
be linear and planar, and the latter condition does 
not hold in the cis-form. No cig-form was detected 
in the spectrum of dyed cellulose sheet. 

Similar considerations ‘apply to the interaction of 
chrysophenine G with chlorazol sky blue FF (Col. 
Index, 518), which has a linear structure.: The 
spectrum of a solution of a mixture of these dyes 
departs from.additivity. Irradiation causes a change. 
towards the summation spectrum, because doubtless 
the non-linear and non-planar c/s-form of chryso- 
phenine G is unable to adlineate itself alongside the 
‘linear and planar molecule of sky blue. In the dark, 
the system recovers its original absorption spectrum 
at & rate equal to the cis to trans conversion for 
ehrysophenine G. 

The third paper, on the synthesis of azaporphins 
and related macrocycles, was given by Dr. Elvidge. 
The established methods for synthesis of the phthalo- 


these derivatives show phototropic inversion, as also- cyanines have, of course, been extended to tho 


does thioindigo in neutral solution. 

Lastly, Dr. Brode deseribed association effects. 
Whereas mixtures of briliant yellow and guinea 
green show summation spectra, brilliant yellow and 
genacryl pink do not because of association. Optical 


-bleaching agents, which in effect are colourless dyes, 


may also associate with dyestuffs and thereby affect 


-their colour. The prevention of association by heat, 


powerful solvents and dispersoids has been studied, 
particularly for the system chrysophenine G-sky 
blue FF. Here, irradiation also causes a change 
toward the summation spectrum, apparently because 
of inversion of chrysophenine G into its cís-form, 
which does not ‘associate with sky blue FF. The 
association of dyes appears to be an adhesion of 
strongly charged resonance: structures, probably 
closely akin to the adhesion to fibres, which are 
isoelectric charged materials. In each case; the dis- 
tortion of the resonance system, consequent upon 
the adsorption, could account for the slight change’ 
in absorption spectrum. 

The second paper, read by Prof. Peters, provided 
evidence that trans to cis isomerization in azo-dye- 
stuffs is responsible for the fading or change in colour 
of dyed textiles in light: the cis-form Would be 
removed in subsequent washing of the textile, as it is 
not firmly adsorbed in the fibre. 
ments, the rates of destruction of a series of benzene- 
azo-a-naphthylamines, substituted in the benzene 
nucleus, were determined. Rate constants for the 
cis to trans change of these compounds in the dark 


^ were also measured, and the activation energies 


found to be around 20 Cal. This supports the 
assumption that the phototropy is the result of 
inversion of the azodye to the cis-form in light. 

The phototropy of the direct cotton dye, chryso- 
phenine G, was also studied. There are three possible 
centres about which cis-trans isomerism can occur, 


In fading experi-, 


_ Preparation of symmetrically substituted tetraza- 

porphins, but they are unsuitable for the preparation 
of unsymmetrical derivatives. In 1950, -Prof. R. P. 
Linstead had suggested the use of imidines as inter- 
mediates. The imidines (nitrogen analogues of 
cyclic anhydrides) are readily obtained from vicinal 
dinitriles and ammonia. One of their many reactions 


_is ready condensation with amines, and this led to 


unexpectedly easy syntheses, from phthalic imidine 
and cyclic-1 : 3-diamines, of cross-conjugated maero- . 
cycles (II) with 16-, 20. and 24-atom rings. These 
compounds are mamly yellow. That with R= 
2 : 6-pyzidyl has a central arrangement akin to that 
in the azaporphuns and, like them, complexes bivalent 
tetra-co-ordinate metals, 
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Resulting from an attempt td separato the séveral 
stages which must be involved in the formation of 
the macrocyeles (II), the red, cross- conjugated, 
macrocycle (III) was obtained. This has, in a sense, 
three-quarters of the chromophore of phthalocyariine. 

Dr. Elvidge then outlined working principles which 
+ Seem to apply to the self-condensation of imidines. 
A mixture of three molecular proportions of an 
unsaturated imidine with one of.a saturated imidine 


can give rise directly, by elimination of four molecules- 


of ammonia, to a tetrazaporphin ; other proportions, 
and self-condensations, can yield tetrazaporphins 
only through supplementary oxidation-reduction 
processes and are in general unfavourable. ' 
Interaction of the imidines derived from phthalo- 
nitrile and succinonitrile affords tribenzotetraza- 
porphin (IV), the first unsymmeirically substituted 
- tetrazaporphin to be isolated and fully characterized. 
This and homologues are of interest for their light 
absorptions and behaviour ou hydrogenation. The 
tribenzotetrazaporphins can yield comparatively 
stable dihydro derivatives, like the porphyrins, in 
contrast to. the-~ symmetrically substituted azapor- 
' phins, the reduction of which has so far resulted in 
the isolatioz only of tetrahydro derivatives.  . 
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By the condensation of a mixture of appropriately 
substituted imidines, an alkyl substituted tetraza- 
porphin had been prepared which is at the tetrahydro 
level: this can only pass td the normal tetrazaporphin 
‘aromatic’ level by the migration of alkyl groups, so 
that it is ordinarily stable and easy to handle. It 
was hoped through this and related macrocycles to 
determine the relative positions of the hydrogen 
atoms in the tetraliydroazaporphins and thence in 
those hydroporphyrins which are at the bacterio- 
chlorophyll level. 

The afternoon session, of the symposium concluded 
by an open discussion, “which lasted some forty-five 
minutes. One participant, Dr. J. S. Holt (Courtauld 
Institute of Biochemistry), presented strong evidence 
for intermolecular, as opposed to intramolecular, 
hydrogen bonding in indigo. 

At 7.30 p.m. Sir Alexander Todd took the chair 
for the evening session. The papers read were: 
“Synthetic Carotenoids”, by O. Isler, H. Lindlar, 
M. Montavon, R. Ruegg, G. Saucy and P. Zeller (F. 
Hoffmann-La Roche and Co., Ltd., Basle), and 
“Modern Theories of Colour", by M. J. S. Dewar 
(Queen Mary College, London). 

Dr. Isler indicated some carotenoids that his group 
has synthesized : B-Carotene, 7 : T'-dihydro-B-carotene, 
lycopene, zeaxanthin, crypto- 
xanthin, physalien and bixin, and 
the building principles employed. 
in the manufacturing processes. 


- 


NATURE.- 


Meg 0n- S NMe, «Men N—CH- 


(VI) 


(S AA 2 
. g 


is (VIT) rs 


ı B-Carotene is being produced—in ton quantities— 
starting from B-ioncne. This is converted to the C,, 
aldehyde (V) by glycidie ester synthesis and treat- 
ment with alkali The carbon chain is then lengthened 
by the reaction of the acetal of (V) with ethyl vinyl 
ether. "Treatment of the, produet with acetic acid 
gives the crystalline C,, aldehyde, which is then 
converted to the C- aldehyde (VI) by similar steps 
involving ethyl prcpenyl ether. Two molecules of 
C,, aldehyde are condensed with acetylene via its 
Grignard or lithium derivative, and the resulting 
C,, diol is treated with alcoholic hydrogen chloride 
to cause allylic rearrangement and dehydration. 
The 15 : 15'-dehydro-B-carotene (VII) crystallizes out 
well and is easily separated from all. by-products. 
Catalytic hydragenation with Lindlar’s catalyst and 
isomerization at 30° (both with the crystalline 
carotenoids in suspension in petroleum) complete the 
synthesis of 6-carotane. 





From the C,, diol with lithium aluminium hydride f 


(an application of the Nayler-Whiting reaction) 
crystalline 7: 7’-dinydro-B-carotene is obtained in 
more than 80 per cent yield. 

: Dr. Isler then outlined syntheses of zeaxanthin and. 
physalien, which cen be achieved on similar lines to. 
that. of B-carotene Several alternative routes to 
B-carotene were also described. ~ 

In a synthesis o7 lycopene, use was made of the 
Wittig reaction. Ceranyl bromide, from linalool, is 
added to triphenylohosphine, and the phosphonium 
bromide converted with phenyl lithium to geranyl- 
idenetriphenylphosphine, which ıs condensed with 
crocetindialdehyde +o yield crystalline lycopene. The 
crocetindialdehyde is obtained by starting from 


` acetylene and «-methacraldehyde, which yield a C,, 


dialdehyde. Chaine are added at each end with ethyl 
vinyl ether and thsn ethyl propenyl ether, via the 
aldehyde acetals, and the final step is semi-hydro- 
genation of the central triple bond of the On 
dialdehyde to yield crocetindialdehyde. 

Dr. Isler conpluGed with a tribute to his team in 
Basle, and he quoted Sir Ian Heilbron to, the effect 
that with the pvercoming of the major synthetical 
problems of carotenoid chemistry, ib should now be 
the turn of the bicchemist to help uncover the role 
of the carotenoids in the living cell. - 

Prof. Dewar began by illustrating how idéas of 
quantum theory provide a’ qualitative understanding 
of the relation between colour and constitution. A 
molecule such gs that-of hydrol blue (VIII), for which 
two classical strucsures of- identical energy can be 


. written, will be a hybrid or superposition of these | 


structures. Its wavé-function, y, will be a combina- 
tion of those (g, ard o.) of the individual structures, 
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and two values can be derived, one (J; = 9, + ®2) 
representing a ground-state of lower energy. than 
either interaeting structure alone, and a second 
(Ua = Pı — 92) of higher energy. The molecule will, 
of course, normally exist in the ground-state, but 
may be excited to the higher one by absorption of 
light of appropriate frequency. Where two possible 
classical structures for a molecule differ in energy, 
the energy difference between ground- and excited- 
states becomes greater, and such a dye will absorb at 
a shorter- wave-length than otherwise. 

These ideas have been successfully extended to 
the cyanine dyes, which can be represented as 


+ + 
A.—B<—+ A—.B. The more chemically similar 
the énd groups A and B are, the less will the position 
of the absorption band deviate from the mean 
position of those for the two symmetrical dyes 4——4 
and B—B. The Brooker deviation series provides a 
striking confirmation. 

Prof. Dewar also mentioned how these ideas 
explain the solvent effect on the position of absorp- 
tion bands. There is nevertheless a flaw in the 
treatment, because interaction of pairs of classical 
structures can only take place through a series of 
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intermediate structures. Analysis of the resonance 
between the complete set of structures is mathe- 
matically very difficult; but calculations have been 
done and they justify the conclusions of the simpler 
treatment. Easier to apply is the molecular orbital 
method, which has met with considerable success m 
accounting quantitatively rather than qualitatively 
for the colour of cyanine and other cationic or anionic 
dyes. Prof. Dewar elaborated the ‘free electron 
molecular orbital’ approach, pointed out its limita- 
tions and successes, and went on to describe the 
‘perturbation molecular orbital’ method. This is 
capable of accounting quantitatively for the light 
absorptions of aromatic hydrocarbons, as well 
as of cyanines, and related basic, acidic and azo 
dyes. 

The relation between colour and constitution for 
the vat dyes, however, is much more difficult to 
interpret and possibly requires the development of 
more precise theoretical methods. 

The papers of the symposium, with bibliographies, 
will be published by the Chemical Society, London, 
in Special Publication No. 4; this will include an 
account of the discussions, which were tape-recorded. 
. J. A. ELvines 


OBITUARIES 


Dr. H. E. Woodman - 


HERBERT Ernest Woopman died on February 13 
at the age of sixty-six. He had been on the staff 
of the School of Agriculture at Cambridge for thirty- 
- six years and was well known to generations of under- 
graduates. He was a leading euthority on animal 
nutrition in Great Britam. 

After graduating at the University of Leeds, he 
spent another year working under Prof. J. B. Cohen 
in the Chemistry Department there. He was then 
awarded an 1851 Exhibition and spent two years at 
Göttingen under Prof. O. Wallach, working on the 
terpenes, and he received the degree of Ph.D. in 1914. 
Later that year he joined the Animal Nutrition 
Research Institute, then at Leeds. He was awarded 
the D.Sc. degree of Leeds in 1921. Woodman at 
first worked with C. Crowther on the nitrogen 
metabolism of the dairy cow, and later with H. W. 
Dudley on the origin of the protems in milk. This 
work established the identity of euglobulin and 
pseudoglobulin, whether from serum or colostrum, 
but showed that lactalbumin and serum albumin 
were two distinct proteins. When the Institute was 
transferred to Cambridge in 1920, Woodman went 
with it. He was appointed University demonstrator 
in’ October 1926, University lecturer in October 1930, 
and reader in animal nutrition in 1950. 

In the early twenties, ensilage was rapidly gaining 
adherents in Britain, but there was a complete lack 


of knowledge of the magnitude and nature of the _ 


chemical changes occurring in the silo. Woodman, 
therefore, iu conjunction with A~ Amos, carried out a 
detailed and systematic investigation of the conditions 
‘responsible for the production of different types of 
silage and devised methods of analysis that are still 
in common use. The results were published in the 
. form of & bulletin ("Ensilage", Bull. 37, Ministry of 

Agriculture), which was revised periodically by 


Woodnian, and proved a great boon to the practical 
farmer as well as to the teacher. 

In 1925, Woodman, with the encouragement of 
Prof. T. B. Wood, gathered together a team of young 
scientists to secure information concerning the 
nutritive value of pastures. This work continued 
over @ period of twelve years and became a classic. 
It involved the determination of yield of dry matter, 
chemical composition, digestibility for sheep and pigs 
and the starch equivalent and protein equivalent 
per acre when the pasture was subjected to varying 
systems of management. A noteworthy finding was 
that young grass is & protein-rich concentrate, com- 
parable in some respects with linseed cake. Living 
in Cambridge, with its lawns and playmg fields, 
Woodman was attracted by the idea and possibility 
of the preservation of young grass for winter feeding 
by artificial drying. He carried .out pioneer work in 
this field, and the present flourishmg crop-drying 
industry is a tribute to this early work. Afterwards, 
investigations were made into the effect of manage- 
ment on the nutritive value of other forage crops like 
lucerne and kale. This information proved of inestim- 
able value during the war years. 

Woodman was the author of about 170 scientific 
papers covering a wide range of subjects. He made 
a valuable contribution to our knowledge of such 
diverse subjects as sheep nutrition, the nutritive 
value of sugar beet by-products and the mechanism 
of cellulose digestion m the ruminant. 

In 1930 Woodman and I published our first joint 
paper, the forerunner of many more, during a close 
research partnership that lasted more than twenty- 
five years. In 1936, the first of a series of eighteen 
papers on the nutrition of the bacon pig appeared. 
Great stress was laid m this paper on experimental 
technique and the importance of designing an experi- 
ment so that the results could be analysed statistically. 
It was shown that an individual-feeding trial could 
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be four times as accurate as a corresponding group- 
feeding trial. The question of the protein require- 
ments of pigs received early consideration. It was 
demonstrated that equally good results could be 
obtained, from the point of view of growth, economy 
of food conversion and carcass quality, when all-meal 
rations supplying only 7 per cent of white-fish meal 
were fed, as with diets much richer m protein. More- 
over, it was shown that if the protein-rich concentrate 
was omitted altogether from the diet after 90 Ib. 
live-weight, it was-without the slightest effect on the 
rate of live-weight gain or on the leanness of the 
carcass. Considerable economies were therefore 
possible in the use of white-fish meal, which proved 
of great importance when supplies were short. The 
replacement of animal protein by vegetable protein 
plus minerals was also investigated. ; 

On the death of Prof. T. B. Wood in 1930, Woodman 
became responsible for the sixth edition of “Rations 
for Livestock”, tho best-seller among the Bulletins 
of the Ministry of Agriculture. It became imperative 
in 1948 that the Bulletin should be almost entirely 
rewritten, and from this date Woodman assumed full 
responsibility as author. Woodman was also the 
author of the other bulletins—''Home Grown Feeding 
Stuffs” and “The Use of Oil Cakes and Extracted 
Meals"— which have lately been out of print. Finally, 
mention should be made-of his contributions to 
Agriculture, during the War, of “Notes on Feeding 
Stuffs”, which gave the results of research work at 
Cambridge and elsewhere, and were greatly appre- 
ciated by farmers and others. 

No account of the work of Woodman would be 
complete without reference to his ability as a teacher. 
His great joy in life was m lecturing to the degree 
class at Cambridge. He was a born teacher and took 
infinite pains in the presentation of the material 
and had the gift of making a difficult subject seem 


easy. 
He leaves a widow, a son and daughter, and a 
grandson. R. E. Evans 


Dr. H. Wormald 


Harry, WoRMALD, who died at his Maidstone 
home on December 10 last at the age of seventy-six, 
was distinguished for his pioneer work, over the"past 
forty-five years, on the pathology of fruits and hops, 
and more particularly for his original researches on 
the two important groups of diseases, brown rot 
(Sclerotinia spp.) and bacterial canker (Pseudomonas 
mors-prunorum and Ps. prunicola Worm.), in both 
of which fields he became an authority of inter- 
national repute. 

Born a Yorkshireman, he first trained as a school- 
teacher and for eight years taught a general cur- 
riculum in schools in Bradford and Leeds. It was 
therefore not until he was thirty years of age, in 
“1908, that with a Board of Education scholarship he 
went to London to read botany at the Royal College 
of Science (Imperial College of Science and Tech- 
nology) under Prof. J. B. Farmer. Three years later 
he gained his A.R.C.S. and also the B.Sc. degree of the 
University of London with, honours; and after a 
further year of research at the Royal College of 
Science, when he was awarded the diploma of the 
College, he went in 1911 to Wye College in Kent 
(University of London) as assistant in the Botany 
(Mycology). Department under E. S. Salmon. The 
dominating interest in fungal and bacterial diseases 
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of fruits and hops which Wormald developed at Wye . 
is reflected in the award of the D.Sc. degree in 1919 
for his early publications on brown rot, and in his 
transfer in 1923. to the then young East Malling 
Research Station a3 the first head of its Plant 
Pathology Section. There he worked for twenty-two 
years. under the irspiring directorship of R. G. 
Hatton, and as the beloved chief and mentor of a 
long succession of postgraduate students and col. 
leagues. It was at Hast Malling that Wormald con- 
solidated-his early work on the brown rot and crown 
gall diseases, and: initiated the brilliantly original 
etiological studies or. the bacterial canker diseases of 
the stone fruits. 

In 1936 Wormald was appointed assistant director 
at East Malling. and for ten years, from- 1935, he 
edited the Station’e Annual Report. In 1940 he 
became president of the British Mycological Society 
and was joint editor of the Transactions of that 
Society during 193145. He also served as a member 
of the Council of the Association of Applied Bio- 
logists (1937-39) and as a vice-president (1938-39). 

In 1945, in his sixty-sixth year, Wormald finally 
retired from East Malling, and in the-same year 
joined the staff of the Commonwealth Bureau of 
Horticulture and Plantation Crops, stationed at East 
Mailing, where for seven years he exercised his 
linguistic gifts (he eculd translate fluently from seven 
languages, including Russian) as-an abstractor of 
world horticultural literature. 

In 1952, at the age of seventy-three, Wormald was 
obliged to retire from the Bureau because of the 
illness to which thres years later he was to succumb, 
only, however, to continue at home, with the quiet 
and patient tenacity of purpose which characterized. 
his whole research career, the preparation of new 
editions of his two principal works, the monograph 
“The Brown Rot Diseases of Fruit Trees" (Ministry 
of Agriculture and Fisheries), and the standard text- 
book on his subject, embracing the impressive corpus 
of his original research papers, “The Diseases of 
Fruits and Hops” (Crosby Lockwood and Son, Ltd.). 
With the devoted and unflagging support of his wife, 
these immense tasks were brought to a successful 
conclusion, and within six months of the publication ` 
of the new edition of his text-book he died. 

R. V. Harris 


Mr. F. W. K. Gervers 


Frank WALTER KircHENER GERVERS was born 
on April 17, 1920. He went to school at Bradfield, 
where he became an enthusiastie member of the 
School Natural History Society and published a paper 
of unusual quality for a schoolboy on the biology of a 
small stream. Wher he left school in 1939 he followed 
a family tradition and joined the Regular Army. He 
served in the Royal Artillery 1n North Africa, Italy 
and India ; but his active military career was termin- 
ated by ill-health ır- 1946 and he decided to resume 
his interest in biology. 

Gervers went to the University of Glasgow and 
during vacations worked in ‘the laboratories at 
Pitlochry, Aberdeen and Lowestoft, and went to sea 
on the research vesesis. After graduating he worked 
for a year with Dr. H. D. Slack on the biology of 
Loch Lomond, studying particularly the white fish 
or powan found there. In 1953, he joined the fresh-. 
water fisheries staff 5f the Ministry of Agriculture and 
Fisheries and carried out a most useful study of. the 
food of coarse fish. He also took a large part in the 
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work on the migration of sea trout and had begun widow and two small children to whom He: was 
an investigation into racial characteristics of salmon. devoted, and we extend our deepest sympathy to 
His death on the last day of October 1955 deprived them. F. T. K. PENTELOW 
all who knew him of a much-valued friend and cut . [A communication of which he was part-author 
Short a scientific career of great promise, He left & appears on p. 664 of this issue of Nature.] 


E | NEWS: and VIEWS LE 


” Refraetónies Technology at- Sheffield : i has been appointed director of research in charge of 
ENDE Prof. J. White the central research ecquis es Dunlop organ- 

i ization., Mr. Murphy, who, for his services to the 

Tue firm of J. and J. Dyson, Ltd., of Stannington, -pubber industry, has Dion awarded the Colwyn Medal 
manufacturers of refractory materials, has given by the Institution of the Rubber Industry, joined 
£15,000 Q the University of Sheffield for tbe estab- the Dunlop chemical laboratories during the First 
lishment?of à chair in refractories technology, which . World War. One of the activities of the general 
the University has named the Dyson chair of development division set up under him during the 
Tefractories technology, and Dr. James "White, Second World War was the investigation of synthetic 
reader in ceramics in the University, has.been rubber manufacture. A pilot plant was then started 
appointed the first holder. After graduating in and this led to’ the designing of the experimental 
physical chemistry from the University of Glasgow plant for synthetic rubber production now being. 
in 1931, Dr. White did metallurgical research at the erected at the Research Centre, which has enabled 
Royal Technical College, Glasgow, and later became Dunlop to take the leading part in the project for 
lecturer in metallurgy there. In 1939 he was dwarded the largo-scalo manufacture of synthetic rubber in 


the Carnegie Gold Medal of the Iron and Steel itain by th tly f d International Syn- 
Institute. He left the College in 1943 to become Heus Robbe Gu NE. PEERS ria 


head of research of General Refractories, Ltd., and » . 
three years later went to the University of Sheffield Government Pressures on the Press- 


, 88 senior lecturer in refractory materials, being Tux International Press Institute, Zurich, has pub- 
appointed reader in ceramics in 1952. Dr. White has lished as Survey No. 4 a study on “Government 
‘published a large number of research papers and is & Pressures on the Press", which displays clearly but 
recognized authority on the chemistry ~of- ceramics objectively the gravity of attacks that have been 
and refractory materials. The creation of the new made on the freedom of the Press, even outside the 
chair, which is the first such one to be established in totalitarian. States, and the dependence of effective 
Great Britain, and of a separate department special- defence against such attacks upon an informed public 
izing in the subject, should do much to further the opinion. The reasons which may lead even a liberal- 
advancement of knowledge in a field of great minded government to desire the Press to exercise 
importance to the steel industry of Britain, and ome restraint on publication are fairly indicated ; 
especially the industri ies of the Sheffield district. it is emphasized that the Press is not above the law 
and that, although ideally the freedom of the Press 
Botanical Survey of India: Dr. G. S. Puri - should be complete, in practice this has to be 
Dr. G. S. Punt, formerly ecologist at the Forest qualified, nor can governments be indicted for not 
Research Institute, Dehra Dun, has been appointed tolerating attacks which might endanger their 
regional botanist-in-charge of the northern circle of existence. The first part of the study analyses 
the Botanical Survey of India. In 1938 he came pressures based on the law, the second those of an 
under the influence ‘of Dr. R. R, Stewart and joined economic, administrative or purely political nature, 
him in the explorations of the Kashmir, Hazara and and the third part in particular shows that the 
Murree Hills, and collected extensively. In 1940, at scientific and technical Press is no more immune 
the invitation of Prof. B. Sahni, he joined ‘the from such pressures than the newspapers. The 
Botanical Department of the University of Lucknow Institute is particularly concerned about the situation 
and worked on the flora of the Karewa formations of in South Africa, and especially because of the public 
Kashmir, for which he was awarded the Ruchi Ram apathy to successive government enactments during 
Sahni Prize for the best research in the University. the past five years which have mado the position of 
He has conducted extensive geological and botanical the Press there most precarious. In Australia and in 
explorations in thé Kashmir Himalayas and dis-, India there are restrictive laws which are potentially 
covered fossiliferous strate. During 1942-45 ho dangerous; though they are not likely to be so apphed 
worked on the correlation of oil-bearing strata in the by present or viable governments. The value of the 
Assam Tertiaries by micro-fossils for the Burmah Oil study lies in the assembly of a large amount of 
. Co., Ltd., a pioneer work in India. In 1945 he was factual material in convenient form and in indicating 
selected by the Government of India for training the nature and’ causes of the present threats to free- 
abroad in ecology and systematic botany and worked dom of the Press. By and large, they arise less from 
in the University of London under Prof. W. H. the spread of illiberalism than from the growth of 
Pearsall. He is secretary of the Indian Council of government and the domain of official policy in a 
Ecological Research and the Society of Tropical divided and uneasy world. - 


Ecology. - 
id — National Research Development. Corporation of 


Research at Fort Dunlop, us ae : India: Report for 1954-55 


Mr. E. A. Murphy Tum National Research Development Corporation 
Mr. E. A. MuznPHr, general development manager of India was registered on December 31, 1953, its 
at the Research Centre, Fort Dunlop, Brmingham, main function being to stimulate the development of 
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patents and inventions arising out of researches coh- 
dueted"in research institutions financed out of public 
funds and, where feasible in the publie interest, of* 
patented inventions from ‘individuals also. The, 
Corporation has an authorized capital of Rs. 1 crore, 
and the late Sir Shanti Bhatnagar was an original 
member of its board of seven directors, of whom 
S. K. Lalbhai is chairman. Its first annual report 
(pp. 17; from the Corporation, New Delhi), to which 
are appended the statement of accounts and the 
objects of the Corporation as set forth in the articles 
of association, covers the period ended ‘March 31, 
1955, a period in which 177 inventions from twenty- 
four institutions and eight private individuals were 
reported for development. Trials have been arranged 
of a process for the manufacture of paper from 

wattle-wood, and negotiations were in progress for 
trials of processes for the manufacture of newsprint 
and cheap printing-paper from bamboo and for the 
de-ionization of cane-sugar- licences have also been 
negotiated for ten other processes. Processes for the 
manufacture of writing and printing paper from 
bagasse, for the recovery of nickel and fat from spent 
hydrogenation catalyst of vanaspati (vegetable oil) 
factories and for myrobalan extract in the myrob- 
ing of East Indian tannage of skins and kips haye 
been made available to industry without any con- 
ditions regarding payment of royalties, and 62 pro- 
cesses are under critical examination. Normally the 
Corporation. proposes to take 30 per cent of the gross 
earnings from premiums and royalties and pay 70 per 
cent to the research institutions. . 


Technical Education in Britain 


Fw reply to questions in the House of Commons on 
March 20, the Secretary of State for Scotland said 
that in central institutions in Scotland there are 
about five hundred full-time and a thousand part- 
time teachers of technical subjects, of whom some 
three hundred full-time and twenty” part-time 
teachers are doing work of approximately university 
level ; and in other institutions of further education 
there are 650 full-time and 5,100 part-time teachers 
of technical subjects. Education authority projects 
in, preparation include local technical colleges at 
Aberdeen, Dundee, Kilmarnock, Clydebank, Inver- 
ness, Motherwell and Bathgate, and three at Edin- 
burgh; a schedule of accommodation has been 
approved for local technical colleges at Ayr and 
Falkirk, and projects which have been started include 
a local technical college at,Paisley, Lauder Technical 
College, Dunfermline, -Stow College’ of Printing, 
Glasgow, and Lees Castle College, Ross and Cromarty. 
Projects at central technical institutions expected to 
start in the next two years include internal adapta- 
tions and new premises for the School of Navigation 
at the Royal Technical College, Glasgow, and exten- 
sions to Paisley Technical College, to the Pharmacy 
Department of Heriot-Watt-College, Edinburgh, and 
to Robert Gordon’s Technical College, Aberdeen. 


Society for Analytical Chemistry 


Tue eighty-second annual general meeting of the 
Society- for Analytical Chemistry was held in London 
on February 29, when the financial statement and 


the report of the Council for the past year were sub- - 


mitted and approved. The membership of the 
Society was reported as 1,842, an increase of 43 
since last year. During the year the Society organized 
six ordinary meetings in London (three of which 
were organized by the Society’s subject groups), and 
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the first joint mesting with the Association of Public 
Analysts was held in Cardiff; in addition, the 
Society’s Sections end Groups held thirty-seven 
meetings. A special meeting was held in London on 
November 29, when Prof. J. Heyrovsky, an. honorary 
member of the Sociesy, gave a lecture entitled “The 
Development of Polarographic Analysis”. The fol- 
lowing officers and members of Council were elected 
for the.forthcoming year : President, K. A. Williams ; 
Past Presidents serving on the Council, Lewis Eynon, 
D. W: Kent-Jones, J- R. Nicholls and Georgo Taylor ; 
Vice-Presidents, D. C. Garratt, J. Haslam and 
H. M. N. H. Irving; Honorary Treasurer, J. H. 
Hamence; Honorary Secretary, N: L. Allport; 

Honorary Assistant Secretary, R E. Stuckey ; 
Other Members of Council, S. G. Burgess, R. C. 
Chirnside, C. H. R. Gentry, W. C. Johnson, D. D. 
Moir, T. McLachlan, R. F. Milton, Miss. Mamie 
Olliver, F. C. J. Poulton, S. A. Price, A. A.*Smales 
and A. F. Williams;  Ex-officóio Members; J. R. 
Walmsley (chairmar, North of England ‘Section), 
F. J. Elliott (chairman, Scottish Section), P. J. C. 
Haywood (chairman, Western Section), J. R. Leech 
(chairmen, Midlands Section), G. F. Hodsman (chair- 
man, Microchemistry Group), J. E. Page (chairman, 
Physical Methods Greup) and K. L. Smith (chairman, 
Biological Methods Sroup). a 


The Relation of Fure to Applied Research in 
Agriculture 


THE annual general meeting on February 29 of the , 
Society for Analyticel Chemistry was followed by the*? 
Bernard Dyer Memociel Lecture, which this year was 
given by Sir William Slater, secretary of the Agricul- 
tural Research Council, his subject bemg entitled 
“The Evolution of Agricultural Research". . Sir 
William stressed. that agriculture is an industry and 
that consequently worker in agricultural research 
has to combine the qualifications of a scientist with 
an understanding af ‘farmers and their problems. 
The growth of research institutes in which puré^ 
vestigations are possible as well as the development 
of practical applications, and the academic prestige 
attached to pure research, have led to a growing 
tendency for universities to encourage graduates to 
look to pure rather than to applied research for a 
career. Since the Second World War the difficulty 
of recruiting warkers to apphed research has been 
augmented by the increasing complexity and cost of 
the apparatus requi-ed for such research. In agri- 
culture there is also the problem of providing facilities 
for work on farm animals. Nevertheless, pure research 
has brought about great changes in agricultural 
practice, and Sir William cited the example of the 


' modern use of hormene weedkillers. New techniques 


such, as the use of radioactive tracers offer possibilities 
for taking the work further. Sir William pointed out 
that it is necessary fo have an intermediary who can 
explain to the farmer what the pure research worker 
has discovered in the laboratory and help in the 
application of the Enowledge on the farm, and for 
this the National Azricultural Advisory Service has 
its specialist adviscry officers, who work together 
with the district and county officers. But such men 
are all too few, and there is & need for a body of 
similar workers based on the research institutes. 
Looking into the fusure, Sir William sees two groups 
working together in the agricultural research in- 
stitutes: one goimg ever deeper into specialized 
investigations m fhe laboratory, and the other 
devoting itself to the immediate solution of the 
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applied problems of the .industry and EUM 
contact with the Advisory Service and the farmers. 


Giornale di Microbiologia : New Italian Journal of 
« Microbiology 


THz editorial board of a new Italian journal, the 
Giornale di Microbiologia (edited from the Istituto 
di Patologia, Via Sant’Andrea delle Dame 8, Napoli ;- 
2,500 lire per vol. for home subscribers, and 3,000 
liré for foreign), intends to collect, from the inter- 
national - field, only original papers which: -have 
general microbiological importance and which will 
interest not merely people concerned with curative 
and preventive medicine, but also biologists and 
biochemists. Specialization, says the preface to this 
first issue, increases, but there is also a technical 
and theoretical integration of the various branches 
of science, and works of synthesis and analysis are 
needed more by microbiology than by the older, 
more precisely dalimited, sciences. This first issue 


begins with a paper by H. Schmidt, of the Behring. 


Institute, for Experimental Therapy, Marburg, on 
the problem of allergy. R. Haas and H. Wolff, of 
the same Institute, contribute a paper on the culture 
of three strains of the influenze virus on ferret kidney 
cells. P. Lépine, of the Pasteur Institute, Paris, 
writes on vaccination for poliomyelitis. E. Baldacci 
and A. Grein, of the Institute of Plant Pathology, 
University of Milan, discuss the form of the spore of 
Actinomycetes as studied by the electron microscope 
and the classification of the forms seen; this paper 
is illustrated by remarkable photographs. 

T. Scotti and P. Zoechi contribute a paper, also 
illustrated by photographs, on the structure of the 
niycelium of Streptomyces.aureofaciens. R. Tulasne, 
T. Terranova and J. Lavillaureux, of the Institute 
of Bacterial Biology of the Faculty of Medicine, 
Strasbourg, claim that B-vitamins, especially ribo- 
flavin, can be used instead of horse serum or ascitic 
fluid to obtain either r-forms of certain Gram-negative 
bacteria or stable cultures of r-colonies already 
formed. A paper by C. Castagnoli, P. Donim and 
F. Graziosi, of the Institute of Physics and the 
Microbiological Institute, University of Rome, dis- 
cusses some biophysical aspects of inactivation of 
the BM phage through decay of assimilated phos- 
phorus-32. M. Teti, of the Institute of General 
Pathology, University of Naples, discusses the effects 
of ultra-violet radiation on a non-inductable lyso- 
' genie strain of Escherichia coli; and G. Cayallo, of 
the same Institute, reports on the sensibility o non- 
ionizing radiation of &. temperate phage obtained 
from a lysogenic strain of Micrococcus pyogenes. The 
issue ends with a paper, illustrated by photographs, 
by G. A. Maccacaro and A. Angelotti, of the Institute 
of General Pathology, University of Milan, on their 
electron microscope study of the filaments of 
Escherichia coli. All the papers have short English 
summaries. The journal is well printed and attrac- 
tively produced, its photographic illustrations being 
particularly commendable. 


Radio Noise of Terrestrial Origin 
International Commission 


Tam eleventh General Assembly of the Inter- 
national Scientific Radio Union was held in The 
Hague during August 23-September 2, 1954 (see 
Nature, 176, 451; 1955), and Part 4 of the pro- 
ceedings dealing with the meetings of Commission 4, 
on Radio Noise of Terrestrial Origm, under the 
chairmanship of Mr. J. A. Ratcliffe, has now been 
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published Du 60; from the General Secretary 
of the Union, 42 Rue des Minimes, Brussels; 
60 Belg. fr., 8s. 8d., or 1.20 dollars). In accordance 
with the practico of this Union, the reports of 
national committees on work related to the Com- 
mission are published in full, but reference to the 
other scientific papers submitted 1s limited to a list 
of titles and authors. A paper presented by Mr. 
Ratchffe deals with the question: ‘“‘What are the 
most easily measured characteristics of Terrestrial 
Radio Noise from which the interference to different 
types of communication systems can be determined ?” 
This question, which was discussed at a joint meeting 
with Commussion 6, on Radio Astronomy, defines the 
scope of an investigation of great scientific and 
practical importance; and a working party was set 
up to examine the problem in more detail. Some of 
the recommendations made at the Assembly contair 
suggestions for continuing research, on atmospherics 
during the forthcoming International Geophysical 
Year and for the preparation of revised charts 
showing the general level of atmospheric noise all 
over the world and its variation with time and 
season. In view of the great importance of this work 
to radio communication, the Union mamtains close 
co-operation with the International Radio Con- 
sultative Committee in this field. 


History of Polish Science 


Desprre the difficulties of finance and printing, 
the output of scientific books and periodicals m 
post-war Poland has been remarkably large and the 
standard of the publications impressively high. 
Apart from numerous new journals and text-books 
devoted to advances of modern science, the Polish 
Academy of Science has brought out during the past 
few years several new monumental monographs 
devoted specifically to the history of scientific 
developments in ancient and modern Poland. The 
most recent addition to this series is Vol. 2 of the 
“Studies and Materials from the History of Polish 
Science” (‘Studia i Materjaly z Dziejów Nauki 
Polskiej”. Pp. 881. Warsaw: Polska Akademia 
Nauk, 1954). Of the eighteen papers which compose 
this volume, about half are devoted to Polish science 
of the sixteenth and seventeenth centuries. Three 
essays deal exclusively with Copermeus (Kopernik) 
and contain a most interesting and striking analysis 
of his ideas and their mfluence on the development 
of modern. physics and mathematics. 


Modern Development of Cammercial Pesticides 


A HANDSOME illustrated brochure, entitled ‘Fifteen 
Years óf Geigy Pest Control”, has been published 
by the Geigy Co., Ltd., Manchester (pp. 150; n.p.), 
which gives æ clear account of Geigy's work on 
products for pest control and the way it developed 
out of mothproofing agents into insecticides, seed 
disinfectants, timber preservatives, etc. The brochure 
displays the many purposes for which dichloro- 
diphenyltrichloroethane and like products are now 
used and also describes its pharmacology and 
toxicology, its physics and chémistry, and mode of 
action. Besides describmg these DDT insecticides 
and their importance. the brochure outlines recent 
work in this field by the Geigy Co., including that on 
repellants, the control of resistant flies and mos- 
quitoes, systemic insecticides, selective acaricides, 
rodenticides, and on weedkillers such as ‘Gesin’ and 
the parathion preparation 'Etilon' which originated 
outside Geigy’s laboratories. This part of the 
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brochure is provided with & good bibliography and 
will be: highly useful to the technical worker. The 
part -describing the development of such products, 
including the experimental’ farm at "Pfeffingen, and 
their marketing is of more general interest. The 
brochure as a whole gives an impressive picture of the 
way in which these products have been intensively 
developed in little more than a decade. 


Physical Society's Exhibition 2n 


Tse Physical Society’s annual Exhibition of 
Scientific Instruments and Apparatus will be held in 
the Old and New Halls of the Royal Horticultural 
Society, London, S.W.1, on the following dates: 
May 14, 10.30 &.m.-8 p.m. (members and Press 
only, 10.30 &.m.-2 p.m.); May 15 and 16, 10 a.m— 
8 pm.; May l7, 10 a.m.-5 p.m. The size of the 
Exhibition 1s expected to be similar to that of 
last year, but the use of the Old Hall will give 
extra space and make for easier access. A greater 
number of universities, colleges and research organ- 
izations will be takmg part this year, thus in- 
creasing the proportion of purely research exhibits. 
The discourses this year will be as follows (each one 
at 6.15 p.m.): May 14, 
Light Sources", by Mr. H, G. Jenkins (Research 
Laboratories of the General Electric Co., Ltd.) ; 
May 15, “The Production of Images of Chemical 
Molecules”, by Prof. H. Lipson (Faculty of Tech- 
nology, University of Manchester); and May 16, 
“Colour Television: Considerations which have led 
to Recent Trends”, by Mr. G. G. Gouriet (Research 


` Laboratories of the British Broadcasting Corporation). ' 


As in previous years, the Society 1s publishing a 
“Handbook of Scientific Instruments and Apparatus" 
in connexion with the Exhibition (6s., or 7s. 6d. by 
post). All inquiries should be sent to the Society at 
1 Lowther Gardens, Prince Consort Road, London, 
8.W.7. - 


Announcements 

Dr. Paur R. BUREHOLDER, discoverer of the 
mucro-organism that produces the antibiotic chloro- 
mycetin, has been appomted director of research at 
the Brooklyn Botanic Garden, New York. He will 
take up his new duties on July 1. Dr. Burkholder is 
at present head of the Department of Bacteriology 
at the University of Georgia, Athens, Georgia. 


Pror. H. C. Lonaver-Hiaerns, Plummer professor 
of theoretical chemistry in the University of Cam- 
bridge, has been appointed Arthur D. Little visrting 
professor of chemistry in the Massachusetts Institute 
of Technology. During his three-months stay he 
will give a series of lectures on the application to 
chemistry of modern physical theories of atomic and 
molecular structure. Dr. Edwin H. Land, president 
of the Polaroid Corporation, has been appointed the 
first Fellow of the newly -establshed School for 
Advanced Study at the Massachusetts Institute of 
Technology. The offices of the Polaroid Corporation 
are near the Institute, and Dr. Land will give part- 
time services to the educational and research activities 
of the Institute. 


Tan National Vegetable Research Station, Y Welles- 
bourne, Warwick, is holding its firsb open day on 
June 5. Applications for invitations should be sent 
to the Station. 


Two Ramsay Memorial Fellowships, normally 
tenable for two years and worth £600 a year plus a 
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grant for expenses 07 research not exceeding £100 a 
year, are being offered for chemical research. One of 
the Fellowships will ke limited te candidates educated 
m Glasgow. Full incormation can be obtamed from 
the Joint Honorary Secretaries, Ramsay Memorial 
Fellowships Trust, University College, Gower Street, 
London, W.C.1, to whom application forms must be 
sent not later than April 20. 


AN autumn course in nuclear engineermg, “for 
graduates wishing to take up the subject, will be held 
at Queen Mery ‘Collage, London, during September 
3-October 12.° Lecsures will be given on nuclear 
physics, heat transmission, reactor theory, materials 
for nuclear reactors, instrumentation. associated with 
reactors, health physics, shielding of reactors, reactor 
design, fuel technology, reactor kinetics^and the 
control of reactors. Application forms, to be com- 
pleted by June 1, end further information can be 
obtained from Dr. E. F. Saxe, Queen Mary; College, 
Mile End Road, London, E.l. 


Tue Ninth International Congress of Applied 


“Mechanics will be held in the University of Brussels 


during September £-13, under the presidency of 
Prof. F. van den Dungen, professor of analytical 
mechanics in the University. The technical sessions 
of the Congress-will ba in two sections: fluid dynamics 
and aerodynamics; and mechanics of solids (rigid 
dynamics, vibrations, elasticity and plasticity). The 
official languages of the Congress will be English 
and French. Those wishing to participate should 
register before June 30. Application forms and' 
further: information. can be obtained from the 
general secretary of the Congress, J. Vanden- 
kerckhove, University, 50 Avenue F.-D. Roosevelt, 
Brussels. 


Tue Fifteenth International Congress of Pure and 
Applied Chemistry (Analytical Chemistry) will be 
held in Lisbon durmg September 9-16. The following. 
subjects will be cons:dered : microchemical methods, 
biological methods, electrical methods, optical 
methods, radiochemizal methods, organic complexes, 
statistical interpretation of results, adsorption and 
partition methods, general, and standardization of 
methods and miscellaneous applications. Circulars 
and entry forms ars obtainable from Prof. P. A. 
Laurent, Instituto Scperior Tecnico, Avenida Rovisco 
Pais, Lisbon, Portugal. British persons wishing to 
submit papers to the Congress should send summaries, 
not later:than May I, to the Secretary of the British 
National Committee for Chemistry, Royal Society, 
Burlington Houss, London, W.1. 


Tue Sixth International Spectroscopical Colloquium 
will be held m Amsterdam durmg May 14-19 under - 
the auspices of the Koninklijke Nederlandse 
Chemische Vereniging and of the Nederlandse 
Natuurkundige Verenging. Like former colloquia, 
this one will cover mainly emission spectroscopy 
(flame photometry, arc spectra, spark spectra and 
quantometry) and absorption spectroscopy (infra- 
red and Raman. spectroscopy ; ultra-violet, visible 
and fluorescence spectroscopy). In addition, there 
will be a session an instrumentation, and two evenings 
will be reserved for discussions: on such problems as 
nomenclature, normélization and documentation (the 
use of punch-cards, eie.) An exhibition of instru- 
ments and scientific literature will also be held. 


. Further mformation can be obtained from the 


Laboratorium voor Analytische Chemie, 125 Nieuwe 
Achtergracht, Amsterdam-C4. 
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RECENT SOVIET RESEARCH ON MICROBIOLOGY IN THE ARCTIC 
. AND OTHER REGIONS : 


URING recent years scientists in the U.S.S.R. 
have given much attention to various problems 
of research in the North Polar area, including those 
of microbiology, and this field alone forms the subject 
of three important articles by Dr. A. E. Kriss (Vestnik 
Akad. Nauk SSSR, No. 8, 22 (1954) ; No. 1, 30, and 
No. 9 (1955)). Among previous Russian work referred 
to is that of B. L. Isachenko 1908-14, recorded in a 
monograph, “Bacterial Studies in the Northern 
Arctic Ocean”. Dr. Kriss discusses at some length 
the scientific significance of micro-organisms—their 
high and varied enzymatic activity (for example, as 
bio- catalysts in different reactions) in relation both 
to organic and inorganic constituents of seas and 
oceans; low forms of vegetation, and other manı- 
festations both on the ocean floor and in the waters 
above. He describes some bacterial counts at different 
depths in the Black and Caspian Seas, with tables 
and illustrations showing varying density of popula- 
tion, at depths down to 2,000 m. or lower. Much of 
this work, including notes on the Pacific Ocean 
adjoining ‘the Sea of Okhotsk, is based on earlier 
studies by M. N. Lebedeva, V. I. Biryuzova, E. A. 
Rukina, etc. The research is being continued in the 
Sebastopol and other biological stations. 

Seasonal changes and density fluctuations have 
been studied, with the causes thereof, so far as these 
can be discovered. Simlar work in the United 
States 1s criticized as yielding little satisfactory result 
because the test samples of water were taken directly 
on the shore (at the end of & pier) and studied by the 
culture method. Samples, say the Soviet workers, 
should be obtained at & sufficient distance from dry 
sland and subjected to direct microscopical exam- 
ination. A table gives comparative figures of bacterial 
counts per millilitre of water at three stations in the 
Black Sea at depths down to 2,000 m. as shown by 
colony counts and by direct microscopy. Vertical 
distribution and density are also shown diagram- 
matically for the ‘bio-masses’ of micro-organisms in 
the deep-water parts of the Black -Sea down to 
2,000 m. at five stations (Lebedeva) ; and in addition 
in the oxygen zone of the same Sea 30 miles from 
the shore, winter and summer, down to 200 m. The 
first of these diagrams shows considerable uniformity 
down to 2,000 m.; while the second indicates that 
during the summer there is a relatively large 
maximum at 25 m., decreasing rapidly to 75 m., 
after which it is fairly constant; and, for the winter, 
a similar but smaller decline—from the surface 
maximum, down to about 50 m., with gradual 
expansion to the initial maximum down to 150 m., 
-followed by relative constancy to 250 m. 

"Among the results of these Black Sea and other 
studies is the evident indiestion that bacteria con- 
stitute the primary organic material and are here 
associated with phytoplankton. Quantitative determ- 
ination of the whole mass of micro-organisms gives 
some idea of the extent of their work in mineralizing 
dead organic matter. Starting with the fact that 
one microbial cell requires for its development energy 
approximately equal to that of the decomposition of 
; organic matter three times exceeding its own weight, 
*ib is possible from the magnitude of the bio-mass 


of micro-organisms to realize in some measure the 
amount of organic matter in sea-water subjected to 
mineralization. 

But the methods hitherto used for determining 
bacterial life in marine waters have been unsatis- 
factory. A new method is described by Dr. Kriss, 
which, though still imperfect, is claimed to surpass 
others so far known. The method is related to direct 
microscopic examination and in essence consisis in 
lowering to various depths microscopic slides that 
remain 1. position for a specified period and are then 
drawn up. After suitable treatment and staining, 
the number of micro-colonies forming on the slides 
and the number of cells in each are calculated. In 
this way, it is possible to estimate the rate of propa- 
gation of bacteria in & given stratum of sea-water. 
(Though Dr. Kriss claims this as a new method, it 
seems to be akin to the usual technique used by 
microbiologists ; as he admits, it is imperfect, in 
that it gives preference to organisms that will settle 
on & glass surface, and neglects those that do not.) 
Some results obtained by this so-called ‘glass over- 
growth’ method are described, and the significance of 


‘the fatio of micro-organism products to their bio- 


mass is discussed. The need is emphasized for taking 


, into account the widely varying conditions of season 


and place; for example, as between coastal and 
open-sea localities and between winter and summer, 
including also the ocean-bed where accessible. Work 
in the waters of the Caspian Sea is again cited by way 
of example of. what has been done in the Soviet 
Union. Among other things, it has been found that 
about half the microbial cells (Russian kletka) found 
in the sea-bed ooze are absorbed or digested by 
Nereis siccinea during passage of lumps or particles 
of ooze through the alimentary tract of this 
worm. 

Much yet remains to be done in elucidating the com- 
plex relations or links between micro-organisms and 
phytoplankton or phytobentos (or the correspondmg 
zoo-types); in the study of many biogenic sub- 
stances iri sea-water ; in increasing our knowledge of 
bacterial bio-catalysis ; and much else. It is inter- 


` esting to note that, on the floor of the Black Sea at 


about maximum depth, considerably more organi, 
material easily assimilable by micro-organisms is. 
found than on the floor of the Okhotsk Sea, the 
difference between them being of the order of a 
thousandfold. 

The need for better methods of study is again 
emphasized by Dr. Kriss, and some of the wider 
aspeets of this research are indicated, for exemple, 
chemical nature and constitution of sea-water; the 
physical aspects such as the effect of high pressure ` 
or low temperatures, combined with study of the. 
barophyllic organisms; and other departments of 
science. Recent research in the Pacific at depth, or 
even on its floor, shows that the barophyllie type 
may exisb in vast quantities. Special forms include 
those of the hydrogen sulphide depths of the Black 
Sea that have lately been widely investigated by 
Soviet workers. Other matters briefly discussed are 
the effect of sea-water organisms on the corrosion of 
structural iron and steel and concrete, and the nature 


ka 
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and. significance of mariné’ miaa TONO 
(biocenogénesis ?). ^ 
In his second article, Dr. Kriss deals more specific- 


ally with Arctic conditions, and in addition to tho - 


earlier work of Isachenko' he refers also to that of 


V. S. Butkevich during 1935 in the high latitudes | 


from 82° 42’ almost to the north pole. No study at 
depth was undertaken, but only surface layers—" 
presumably of ice or pack-ice. Kriss himself under- 
took two flights to the polar regions during July and 
September 1954, to establish the ‘drift stations’ of 
which the principal was called North Pole-3.. Positions~ 
were lat. 88° 04:3’ N., long. 151? 16’ W., and lat. 
89° 29-5’ N., long. 65° 43° W.; .the ocean depths were 
respectively 3,450 and 4,116 m. The July station 
was on the Pacific side of the Lomonosov submerged 
ridge, and that of September on the Atlantie side, 
and were thus of special interest. As already known, 
this ridge extends from the New Siberia islands 
through the north polar region to Greenland and 
Zembla Elsmir. In some parts of the Central Arctic, 
the height of these submarine mount&ins is more 
than 3,000 m. É 

The microbiological laboratory was set up in the 
hydrological buildmg (hut or tent). Samples of water 
and soil were collected through holes in the ice, about 
2 m. in diameter, using & special windlass made by 
the Arctic Institute and water-sampling bottles; also 
used was a core-sampler or. tube designed by 
Alekseev (of the Arctic Institute) for ooze or mud 
cores. In July, samples of water were taken from 
the surface and at eighteen different depths down to 
3,400 m. The surface water was obtained by separa- 
tion near the ice floes. In September, the maximum 
depth was 3,700 m. In fact, the ocean floor was 


reached to get the cores. 


The treatment of samples, filtering, preparation of 


eulturés are described, and the results tabulated show _ 


for July and September 1954, respectively, at various 


.depths down to 3,700 m., the number of colonies 


(per litre of water) and morphological state. For July, 
at the surface, there was continuous. growth of 
bacilli (or rod-shaped bacteria), following which at 
the various depths there was considerable fluctuation 
in number of colonies: 1,120 at 10 m., 35 at 25 m., 
490 at 75 m., 2,660 at 100 m. . . . 210 at 3,000 m., 
and nil at 3,400 m., in some cases with sporogenetic 
rods and in others with non-sporing rods (the latter 
being more frequent). For September, the count at 
the surface was of 525 colonies, with both sporing 
and non-sporing rods, cocci and yeasts; at 10 m. 
1,995 non-sporing colonies ; at 25 m. 2,485 sporing ; 


. at 50 m. 350 both sporing and non-sporing ; at 150 m. 


2,660, 200 m. 3,045,-300 m. 980, all non-sporing ; 

. at 3,500 m. 350 sporing; and at 3,700 m. 140 
non-sporing. Thus heterotrophic bacteria are found 
at practically all depths. It is interesting to note 
that at 750 m. in July the count was 70 and in 
September nil (the only depth in either month when 
the result was nil except, of course, at 3,400 m. and 
lower in July). 

The samples of water were poured into sterilized 
flasks of 250 ml. into, which had been previously 
placed narrow glass slides, and the flasks closed with 
ground stoppers; they were mamtained for about a 
week at 5-7° C., and afterwards at 18-20° C. Bac- 
terial growths—up to millions—are described; for 
example, from 350 colonies taken at 3,500 m. depth 
5 million colonies resulted in relatively short time. 

A second table gives cell counts per ml. at various 
depths of the north pole region durmg July and 
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September and, for comparison, figures obtained from 
eleven out of the twenty-six stations of the north- 
western Pacific during May-July- 1953 at depths 
down to 9,000 m. (for Station 26). In both cases the 
maxima this time ar» at or near the surface (50 m.) 
and then show a somewhat fluctuating but general 
decline (down to 3€ counts/ml. at 8,500—9,000 m., 
Station 26). As might be expected, the Pacific 
figures are much larger, as a rule, than the north: 
pole ones and are of the order of 100,000 to 400,000 
counts/ml. from surface to 50 m. The Pacific stations 
were about 180-200 miles from the Kurile Islands 
and Kamchatka. 

Methods of calculating the bio-mass saeni aro 
described m a footrote, and the results given in a 


. third table show-ave-age bio-mass of micro-organisms 


of usual form and cocci form— with thickened 
coatings—at the diferent depths down to 3,600 m. 
in the north polar region during July and September 
1954, reckoned in mgm.j/cu. m. water. The cocci 
forms are 0:04 mgm. at the maximum depth up to 
about 0-12 at higher levels. The ordinary forms 
range from 0-005 mzm. at depth to 2-4 mgm. at or ` 
near the surface (0-50 m.). Some differences in form 
and type of organism are discussed for the-north 
polar region as compared with the Pacific. 

In regard to study of the ocean bottom near the 
north pole, Dr. Kriss observes that the top layer of 
ooze (0-2 cm.) was separated with all necessary 
precautions and placed in sterilized test-tubes, from 
which cultures were prepared, with different nutrients 
for the various types—inorganic salts with asparagine, 
calcium citrate, calcium lactate, honey, etc. The 
organisms included denitrifying and desulphurizing 
types. Reference -s also made to a thionovic or. 
thionie acid type “Russian: tionovo-kisli), .From ' 
weighed portions of-ooze suspensions were also pre- 
pared in the propcrtions 1/10, 1/100 and 1/200 in 
0-0004 N sodium hydroxide spread—for direct micro- 
scope study by the Vinogradsk method—on slides to 
the extent of 6 sq. cra. and suitably treated for separa- 
tion of the microbial forms. Rates of growth with 
different nutrients are noted, including also nitrite and 
nitrate formation, the behaviour of which was speci- 
ally studied in varicus media. Reckcned on 1 gm. of 
natural ooze, microbial counts were 4-304 million 
for usual cells, and 170-400 million for the thick- 
walled’ cocci. Observation of these cultures from 
the ooze extended ver three to five months. 

It is thus shown that, close up to the north pole, 
micro-organisms exist under the perennial pack-ice 
practically at all levels in the water and on the 
bottom, with consequent continuous mineralization 
of organie matter and conversion of biogenic Gom- 
pounds ; thus justifying the possibility of other forms 
of life, both vegetable and animal, in the highest 
latitudes of the Arctic region. The significance of 
this in connexion with general hydrological research 
is indicated. 

The third paper by Dr. Kriss deals witha Russian | 
expedition to the Arctic in the spring of 1955, in” 
which leading biologists of the Soviet Union took 
part. It seems to Lave practically reached the north 
pole. Dr. Kriss, who accompanied the party, says - 
that stations were established throughout the Céntral 
Arctic between latisudes 82° and 90°, including Drift 
Stations designatel as North Pole 3 and North 
Pole 5. Among cther things, from a hydrological 
point of view, the greater concentration of bacterial 
content in boundary or junction waters of different 
seas and oceans, ar currents, was specially studied: 


`.. up to several hundred atmospheres. 
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. Pt was shown, for example, that at or near the upper 
and lower boundaries of ,Atlantic currents reaching 


the north polar area, the micro- -organism population , 


was several times larger than in the average of 
higher or, lower levels. 

Dr.’ Kriss presents some graphs showing, the” 
relation between depth (in metres) and micro- 
population at différent seasons (June and 'September) : 
as indicated by the two methods: filters, and glass 
overgrowth or submerged slides. There are sub- : 
stantial: ‘peak’ differences with the two methods ; ; for 
exam e. at about-100—150 m. and between 750 and - 
1,200 559 A map. of the north polar region is also 
shown, giving the distribution of about 15 points 
`: where samples were taken from surface layers down. 
to 4,000 m. 

Nearly all the 1955 stations were on pack ice, and | 
only two on the continental dip at depths of 900 
and 1,850 m. Holes of 1-1-5 m. were-drilled in the 
ice, and sampling bottles of the Nansen type were 
lowered to the different depths. It was evident that 
organisms on the ocean floor can exist under pressures 
It was possible 
in many cases to determine approximate rates of 
propagation at various depths. W. G. Cass 
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BIBLIOGRAPHY OF THE BAUXITE 
~ DEPOSITS OF THE WORLD 


LUMINIUM now competes with copper for 
second place after iron as the most widely used 
metal in commerce, and virtually all the pure alumina 
used for.the manufacture of the metal, upwards of 
five million tons a year, is obtained by processing 
bauxite. This material is therefore an ore of the 


first importance, both commercially and strategically: 


Deposits are widespread throughout the world, though 
their distribution is soméwhat capricious, at least 
from a strategic point of view. All the bauxite used 
by the aluminium industry in Britain is imported, and 
the deposits within the United States and Canada are 
insufficient to provide for the enormous consumption 
| by the aluminium industry in North America. 

Sinee Dr. C. S. Fox published, more than twenty 
years ago!, a monograph on the subject containing an 
extensive bibliography, the literature on the subjeot 
has grown steadily. It is, however, scattered through 
the scientific and technical journals of many countries, 
so that the United States Geological Survey has 
fulfilled a real need by publishing a new “Annotated 
Bibliography of the Bauxite Deposits of the World", 
by Elizabeth C. Fischer (Geol. Survey Bull. 99. 
Pp. 221+] folding map. Washington, D.C. : ‘Govern- 
ment Printing Office, 1955; n.p.). This biblio- 
graphy, which contains more than æ thousand 
entries, was commenced originally for the use of 
the staff of the Survey and enlarged to meet the 

` demand for information arising out of the greatly 
increased use of aluminium during the Second World 
War. It covers various aspects of the subject, 
including, the origin, geology, mineralogy, chemistry, 
reserves and production of bauxite. A selection of 
papers on. ‘laterite’ and ‘lateritization’ has been 
included, because these terms have often been used as 
synonyms for bauxite (that is, aluminous laterite) and 
the processes leading to its formation. On the other 
hand, accounts of the technical aspects of the mining 
and processing of bauxite have largely been excluded. 
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THe entries are arranged alphabetically under 
authors’ names, and the index is sub-divided into 
subject and locality, headings so that references to 
,8ny particular subject or area can be found quickly. 
~ There i is also a useful world map-showing the distribu- 
tion of the principal bauxite deposits. The biblio- 
“graphy includes publications issued up to the end of 
; 1950, only. Even so, it will prove extremely welcome 
‘to all interested in the subject, and it may be hoped 
` it, will be followed by & supplement. 
~ V. A, Evrss 
^ 1 “Bauxite and Aluminous Laterite", 9nd ed. (Crosby Lockwood and 

Son, London, 1932). - 
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STRUCTURE OF FRONTS IN 
METEOROLOGY | 


HE conception of a ‘front’, a roughly plane, 

sloping zone dividing air masses of different 
origin with the warmer air below the colder air, is a 
fundamental one in meteorology.» The major areas, 
of deep cloud and precipitation over the British Isles 
are associated with fronts, and the word has thus 
become a familiar one to all listeners to the weather 
forecasts broadcast on''the radio. A front 1s a 

.warm front if warmer air replaces cold air as the 

front passes over any point, and the converse for a 
~ cold front. Until recently, knowledge of the structure 

of fronts was obtained from surface observations of 

temperature, humidity and cloud forms, from rather 
isolated ‘vertical’ aircraft ascents, and from observa- 
^ tions obtained by balloon-borne instruments. ' 

During 1950-52 the Meteorological Research Flight 
of the Meteorological Office made twenty-three flights 
from its base at South Farnborough to observe the 
cloud structure and thé. temperature and humidity 
variations along fixed levels approximately perpen- 
dicular to the front. The flights were made following 
plans decided on the basis of the synoptic charts 
drawn at the Central Forecast Office. 

The observations, in conjunction with those of the 
nearly simultaneous radio-sonde ascents, are analysed 
by J. S. Sawyer in Geophysical Memoir 96 of the Air 
Ministry—Meteorological Office, entitled “The Free 
Atmosphere in the Vicinity of Fronts: Analysis of 
the Observations by the Meteorological Research 
Flight, 1950-52” (M.O. 584d. Pp. 94. London: 
H.M.8.O., 1955 ; 5s. net). The observations show a 
great. complexity ‘of structure, indicating that no- 
simple idealized structure can adequately represent 
an. individual front, but clearly confirm the existence 
of sloping» regions of change between two roughly 
homogeneous air masses. Mr. Sawyer finds that, in 
the region between about 6,000 and 20,000 ft. explored 
in the flights, there were (a) a frontal region, varying 
from 200 to 1,000 miles in width, with an average of 
600 miles, across which there was a temperature 
difference of 5-29 deg. F., average 15 deg. F., at a 
fixed height, and (b) within the frontal region a 
relatively narrow frontal zone of up to 250 miles in 
width, average 130 miles, with a temperature contrast 
up to 21 deg. F., average 9 deg. F. Frontal zones of 
less than 50 miles wide were uncommon. The slopes 
of the frontal zones varied between 1 and 250 and 
lin 30, with an average of 1 in 55. This slope is much 
steeper than the value of 1in 100 abd in some text-- 
books. ii 

A hitherto unknown feature of frontal structure 
revealed by the flights was the existence of a tongue 


No. 4510 April T, 1956 


of relatively dry air extending downwards along the 
frontal zone to an average height of about 6,000 ft. 
Mr. Sawyer shows that this tongue is produced, not 


by vertical motion down the front, but by horizontal. 


advection of air the relative humidity of which had , 


been reduced by descending motion some eighteen - 


hours before in the ridge of high pressure ahead of the 
front. The change of humidity across a front is from- 
moist warm air to-cold dry air across a warm front, 
the rate of change of frost-point or dew-point being 
greater than that of temperature, and of a dry transi- 
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tion zone at cold frorts between two relatively moist 
air masses. The clouds observed were mainly strati- 
, form m nature, with convectional cumulus clouds in 
' places i in all the cold fronts and in six of the seventeen | 
"warm or quasi-stationary fronts. The main cloud 
mass associated with the front was in the warm air, 
with little extension into the transition zone at nine 


, of the twenty-three fronts examined, partly in the. 


warm air and transition zone in seven of them; in 
only one was there a solid mass of cloud in the cold 
air. 


PRESERVATION OF ANIMALS AND PLANTS BY DRYING FROM THE 
FROZEN STATE 


By Dr. D. A. L.-DAVIES and V. S. G. BAUGH’ 


i 61 St. Francis Road, Salisbury, Wilts 
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ETHODS which are'being used for the preserva- 

tion (a) of the natural colours of sn:mals and 
plants possessing labile pigments, and (b) of the 
natural shape of those which are soft-bodied, leave 
much to be desired. Bottled specimens preserved 
in alcohol or formalin take up a great deal of space, 
and neither these nor specimens preserved in resins 
or synthetic polymers are readily available for close 
examination. Dried skins are fragile, often they 
retain little of the natural colour and rarely reproduce 
accurately the shape or attitude of the original speci- 
mens. Insect larve, spiders, annelids, molluscs and 
fungi are among the most difficult forms of life to 
preserve satisfactorily for examination and exhibi- 
tion. 

Hard-bodied insects which have stable pigments, 
for example, most butterflies and moths, present no 
difficulty ; but dragonflies, except those the colours 
of which are due to light interference by their surface 
structure, lose their colours rapidly after death. These 
colours can be preserved by drying in vacuo using a 
water pump! or very rapidly, preferably at low 
temperature, with a high-vacuum pump. 

Soft-bodied insects cannot be preserved in this 
way; even if the pressure is lowered very gradually 
to prevent bursting, they finally dry in a shrunken 
shapeless form. This difficulty can be overcome by 
freeze-drying, which not only maintains the natural 
shape and size of specimens, but also is least damaging 
to their colouring materials. 

Freeze-drying, introduced by Florsdorf and Mudd, 
has become the normal method for recovering bio- 
logically active large molecules from aqueous solu- 
tions’, Cooling due to the rapid vaporization of ice 
in a high vacuum is sufficient to maintain the frozen 
state when solutions are dried in an ordinary glass 
desiccator at room temperature if the depth of the 
solution does not exceed a few centimetres, and there 
is no restriction of the absorption or condensation of 
water vapour. More elaborate freeze-drying equip- 
ment incorporates a heater to prevent the temperature 
from falling too low and slowing the rate of evapora- 
tion unduly. 

When the evaporation from the surface of æ frozen 
object is restricted, there is insufficient cooling to 
maintain the frozen state ; 
category, since their mtegument protects them 


against the drying conditions of the environment. ` 


On the other_hand, it has been found that animals 


caterpillars fall into this : 


which normally live in water or m very moist condi- 
tions, for example, fish and marine worms or slugs 
and earthworms, are unable to resisv the egress of 

water vapour. i 

Caterpillars can ke freeze-dried in ihe following 
way: specimens ar» killed with cyanide, weighed ` 
and placed in the bottom of a iest-tbube which is 
partly immersed in a mixture of acetone and solid 
carbon dioxide at — 65? C., where they become 
completely frozen m a few minutes. They are then 
placed in an ice-box at — 15? and their temperature 
allowed to rise to this point, where they are in no 
danger of thawing nor is their vapour pressure too 
low for reasonably rapid drying at the pressure 
obtainable with, & good oil pump (10-25 mercury). 
A glass desiccator containing phosphorus pentoxide 
is precooled to —15*, the specimens transferred to it 
and a high vacuum applied. Specimens up to 2 in. in 
length (300-500 mgm.) dry under these conditions 
overnight, and those weighing up to 5 gm. can be 
dried in & few days. During this process, 65—75 per 
cent of weight is loss ; on re-exposure to the air 1-2 
per cent of moisture is reabsorbed. By the nature 
of the process, the products retain their shape and 
form, they are hard but slightly flexible, and cannot 
be broken by pressirg between the fingers, nor is the 
main structure dameged by dropping on a hard floor. 
Whereas the colour of most specimens was quite 
unimpaired, the transparency of the integument is 
lost; and in cases where the colouring is contributed 
to from within, as in some green caterpillars, the final 
appearance is not satisfactory. In some instances 
green specimens retained their colour, but in others 
where green survived the drying process, this colour 
faded in a few weeks even in a sealed tube of nitrogen 
in the dark. par; from this difficulty, specimens 
have been stored after freeze-drying without deteriora- 
tion for more than a year in a laboratory atmosphere, 
and there is no reason for supposing that their condi- 
tion is not permanent under normal storage condi- 
tions. Their final state does not differ from that 
of some vacuum-dried dragonflies, which have retamed 
their natural colours for ten years. 

Until the rate of drying of a particular type of 
specimen has been Cetermined, it is necessary to find 
when constant weignt has been reached. Care must 
be exercised wher handling incompletely dried 
specimens, which must not be touched except with 
forceps cooled well below 0°, to prevent local thawing, 


658 2E 
1 
otherwise a brown mark appears on the dried product. 
Rapid freezing at —65° is desirable, because slow 
freezing gives relatively large ice” crystals which , 
disrupt cells and body structures to give @ more 
fragile product. ; S 
Spiders can be preserved very satisfactorily & as dried 
specimens; they are generally less transparent 
objects than many insects, so that their natural 
colour and appearance remain quite . urichanged. 
Difficulty was experienced initially. in ‘freezing 
spiders, due apparently to the presence of rather large 
amounts of fat.in-the body. When specimens were 
soaked overnight, in tfichloroethylene “and- then 
exposed to the air for the solvent to dry away, they 
could, however, be set on pieces of cork; frozen and 
dried in vacuo as already described. 
Earthworms and slugs dried rapidly after freezing, 
but the dried products were opaque and white. This 
was due to the presence of mucous substances on 
their surfaces which could not be completely washed 
off. This difficulty has not been overcome; the 
specimens are perfect from the morphological’ point 
of view, but for exhibition purposes can only be recom- 
mended as better objects for colouring artificially 
than models. In the case of marine worms, the. 
. parapodia, could be maintained in the extended 
condition by dropping specimens into a beaker 

containing ethanol at — 65° held in the acetone- 
carbon dioxide bath. 

' Although theoretically there is no limit to the size 
of animals which could be preserved by freeze-drying, 
the increasing ratio of volume to Surface area in 
larger subjects imposes & practical limit. Among 
vertebrates, small fishes have been dried by freezing 
& dish full of water in which they were swimming 
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and evaporating the whole contents of the dish to 
dryness. In this way the fins remain in an extended 
and natural position; however, like invertebrates 
which live in moist environments, the dried fishes 
were white and opaque. A pipistrelle bat presented 
no difficulty, and a mouse weighing 18 gm. dried 
successfully, losing 68 per cent of its weight. The 
mouse showed itself to have considerable protection 
against loss of. water and took three weeks to dry ; 
this does not make the process uneconomical, however, 
as a large number of specimens can be placed in one 
desiccator. 

Of interest to botanists will be the observation that 
fungi are beautifully preserved in the dry state by 
this technique. A large toadstool weighing 30 gm. 
dried to constant weight in 24 hr. and became re- 
equilibrated to laboratory atmosphere on regaining 
only 2 per cent of its original weight. The greatest 
loss of water on drying was found among the fungi, 
some of which lost more than 90 per cent of their 
weight. .I& might be of interest to record in this 
connexion that the least loss to constant , weight 
(50-54 per cent) was found with migratory locusts, 
which, on account of their relatively rigid structure, 
could be vacuum-dried at room temperature without 
freezing in 2-3 hr. 

Although no deterioration has been detected after 
storing auy specimens preserved by freeze- drying, it 
might be wise to inject s non-volatile disinfectant, 
before freezing, into those which are required for 
permanent collections. 

1 Moore, B. P., Proc. S. Lond. Ent. Nat. Hist. Soc., 179 (1951). 
? Davies, D. A. L., Entomologist, 87, 34 (1954). 


3 Florsdorf, E. W., and Mudd, S., J. Immunol., 29, 389 (1935). Flors- 
ep Ë W., “Breeze Drying” (Reinhold Pub, Corp., New York, 


" -A STIMULATORY ACTION OF INDOLE-3-ACETIC ACID ON THE 


UPTAKE OF AMINO-ACIDS BY PLANT CELLS 
By LEONORA REINHOLD and R. G. POWELL  ' 


r 


Agricultural Research Council Unit of Experimental Agronomy, Department of Agriculture, University of Oxford 


T is a striking fact that, although plant growth- 
regulating substances produce many profound 
„and far-reaching effects on plant cells, yet when they 
have been applied to animal cells little or no effect 
has been demonstrated. A recent report by Christen- 
sen, Riggs and Coyne! that indole-3-acetic acid (in 
relatively high concentration) stimulated the accumu- 
lation of amino-acids by mouse tumour cells was 
therefore of especial interest, and led us to investigate 
whether the auxin acis similarly on the uptake of 
amino-acids by plant cells. 

Etiolated sunflower seedlings, six days old, were 
used in this investigation. Segments 1 cm. long were 
cut from the hypocotyls at a distance of a centimetre 
below the crook, and, after being washed in distilled 
water, were suspended in briskly “aerated, buffered 
solutions of radioactive amino-acids, which were; 
uniformly labelled with carbon-l4. After. periods 
varying from 0-5 to 3-5 hr. the segments were 
removed, well rinsed with distilled water, and freeze- 
dried. Their radioactivity was then determined by a 
technique involving wet combustion. 


t 


A very marked increase in the amount of carbon-14 
incorporated from solutions of glutamic acid aud 
glyeine has been observed when indole-8-acetic acid 
is present in the medium. Typical experiments are 
summarized in Table 1. This response to auxin is & 
rapid one, being clearly apparent in experiments 
lasting less than 30 min. As Table 1 indicates, it is 
produced by physiological concentrations of indole- 
3-acetic acid. Further experiments have shown that 
the curve relating magnitude of effect to auxin con- 
centration closely follows that for extension growth. 
The stimulation is dependent on the presence of 
oxygen: under nitrogen, although the figure for 
carbon-14 incorporation reaches approximately two- 
thirds of that for aerated solutions, the auxin effect 
is abolished. 

In these experiments the uptake of glutamic acid 
was accompanied by the uptake of water from the 
surrounding medium. Water uptake was, of course, 
considerably greater in the presence of auxin, leading 
to a gain in fresh weight of approximately 13 per 


“cent during a 2-hr. experiment as compared with 
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Table 1, THE EFFECT OF INDOLE-3-ACETIO ACID ON THE ACCUMU- 

LATION OF CARBON-14 FROM SOLUTIONS OF UNIFORMLY-LABELLED 
AMINO-ACIDS BY SEGMENTS OF SUNEDOWER HYPOCOTYL $ 


pe — 





1 





TR 4 | Specific Percent | 
nd activity increases | 
] " Experi- Indole-3- of in specific j| 
(Experiment mental acetic acid | segments activity 
i ae eonditions concen- (mye. per | produced by 
: tration m.mole indole-3- 
garbon)t | acetic acid | 
b, | ae s E 
r . sege ‘ 
ee” | mentet in 
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WM 2 hr. 
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1 mi 12 seg- 
AL ees mentse in 
erxi102 | Sm for - 
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i ' LEM [474 | 
12 seg- 143-2 
TI. Giycine | ments* in 
2x10" M 8 ml, for 
2hr. 








29x10" M (592 Voas 





i 
‘* The fresh weight of 10 segments is approximately 280 


mgm, 
t The carbon content of the segments was not perceptibly affected 
by the treatments. 








3-4 per cent in the absence of auxin. To discover 
whether the uptake of water and the uptake of 
glutamie acid were in any way linked, experiments 
were carried out in which net water uptake was 
reduced or eliminated by the addition of mannitol to 
the external medium. It was found that the presence 
of mannitol did not depress, but on the contrary 
slightly enhanced, carbon-14 accumulation by seg- 
ments not treated with auxin. The percentage 
increase. in carbon-14 accumulation produced by 
auxin was, however, markedly diminished. It thus 
appears that, at least in the absence of auxin, there 
is no direct connexion between the uptake of water 
and the uptake of glutamic acid. The reduction in 
the auxin-induced stimulation of amino-acid uptake 


is possibly connected with the arrest of cell extension, ` 


which ‘may prevent auxin from exerting its full 
effect. 

In further experiments extracts of the segments 
were made at the conclusion of the experiment and 
their radioactive compounds examined by chromato- 
graphic techniques, using both filter paper and 


“Dowex-50’ columns as described by Moore and Stein?. ; 


It was found that only about 30 per cent of the 
radioactivity of an aleoholie extract is in the form of 
glutamie acid. No marked difference in the level of 
glutamic acid has been -observed between auxin- 
treated and control segments. Colorimetric determ- 
inations revealed that the native level of glutamic 
acid is very low in this tissue, of the order of 25 pgm. 
per gm. fresh weight or less. It may be that the 
balance of the reactions involving glutamic acid in 


Table 2, EFFECT OF INDOLE-3-ACETIC ACID ON THE QUANTITY AND 
Speciric AoTIVITY OF CO, EVOLVED BY SEGMENTS OF SUNFLOWER 
HyPOCOTYL BATHED IN SOLUTIONS OF UNIFORMLY-LABELLED GLUTAMIC 


ACID 
(11:2 gm, tissue samples in 125 ml. 2 x 107? M glutamic acid for 2 hr.) 








i Specific activity 
| "Treatment 
i 





uMoles CO, of CO, (mye. per 

evolved m.mole carbon) 
No indole-3-acetie acid e 2 
2.9 x 107* M 230 936 
indole-3-acetic acid 247 878 


pe 
i 
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x E : " : 
these cells is such that the concentration of free — 
= £ " H n 
glutamic acid is alwazs very low. Thus any glutamic 


acid entering the ceds, whether in the presence or 


absence of auxin, is immediately metabolized. The 
free glutamic acid waich is detected m the samples 
at thé énd of the experiments may, in fact, be 
recovered from tke intercellular spaces and cell walls, 


“not from the cytoplasm itself. 


Under thé conditions of this investigation the rate 
of respitation of auxir.-treated segmenta was énhanced 
by 20-30 per ceni. When the carbon dioxide:evolved 
was colleéted, precipitated as barium carbonate, and 
tested fof radioaetivi:y it was found that the specific : 
activity, too,,was decidedly higher in«the case of the”. 
auxin-treated.tissue. A typical experiment showing | 
this interesting resul- is summarized in Table 2. It... 
will be seen that, not only was'the amount of carbon | 
dioxide evolved 29 per cent higher in the presefice of 
auxin, but this carbon dioxide was 18 per cent richer 
in carbon-14. It follows, therefore, that treatment 
with auxin had brought about a 52 per cent increase 
in the amount of glutamic acid respired, while only 
raising the all-over rete of respiration by 29 per cent. 

The results reported here indicate that auxin 
influences the amouat of amino-acids entering the 
cell from the surrounding medium. „In the animal 
cells referred to parker! it is thought that indole-3- 
acetic acid achieves Es effect through its action on a 
transfer process. No such transfer mechanism is 
definitely known to exist in the plant tissue investi- 
gated here. Arisz? kas reported active transport of 
amino-acids in certain highly specialized organs, the 
tentacles of Drosera capensis. Webster! has shown 
that respiratory inhibitors depress carbon-14-aeccumu- 
lation by bean hypoeotyls bathed in solutions of 
labelled amino-acids; but this action may be 
indireet. While it seems probable, therefore, that in 
these cells, as in the animal cells, indole-3-acetie acid 
stimulates the aetive transfer of amino-acids (either 
into the cell or into some specific region of it) other | 
possibilities have-to ke considered.  Amino-acids may, ^ 
for example, penetrate by diffusion against a con- 
siderable resistance, and auxin may bring about a 
lessening of this resistance. Again, it is possible that 
auxin does not act directly on the entry of the 
amino-acids: it mar stimulate one or more of the. 
processes which remeve free amino-acids within the 
cell and which are thus responsible for maintaining 
an inward diffusion gradient for the acid. Should this 
be the correct explanation, the respiration experiment 
(Table 2) is significent. In the presence of auxin, 
glutamic acid formec a larger proportion of the sub- 
strate respired. One possible explanation is that 
under these conditicns more glutamic acid reached 
the respiratory eentzes—that is, that auxin directly 
facilitated the uptake of the acid. But an alternative 
explanation is that glutamic acid was preferentially 
respired in the auxin-treated segments. This would 
suggest a special ecnnexion between the action of 
auxin and the respiration of amino-acids (or of some 
derivative of amino-acids within the cell). : 

A fuller account of this investigation will be. pub-. 
lished elsewhere. : 2 

We wish to express our appreciation of the encour-.. 
agement given us by Prof. G. E. Blackman, director 
of this Unit. [Feb. 24 
1 Christensen, H. M., Riggs. T. R., and Coyne, B. A., J. Biol Chen., 

209. 413 (1954). 
? Moore, S., and Stein; W. I£., J. Biol. Chem., 192, 663 (1951). 
? Arisz, W. H., Acta Bot, Neer., YE, 74 (1953). 
4 Webster, G. C., Plaat PApsiol.. 29, 382 (1954). m 
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LETTERS TO THE EDITORS 


The Editors do not hold. themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Electron Microscopic Obsérvations on the 
Secondary Wall of the Protoxylem of 
Cucurbita 


DURING an examination of the sieve “plates of 
Cucurbita already briefly reported’, some observations 
on the structure of the secondary wall in the 
protoxylem have. been made which seem worth 
recording. 

Since the early work of Criiger? a number of later 
workers have recorded the close relationship between 
the structure of the cytoplasm and the pattern of 
thickening in annular and spiral vessel segments. 

Barkley* has described the development of the 
secondary wall in the protoxylem of Trichosanthes 
anguina, a member of the Cucurbitacez. According 
to her account the cytoplasm of differentiating vessel 
segments shows a banded structure, due to the 
development of rows of vacuoles lying between bands 
of eytoplasm which remains denser. The vacuoles 
separating the cytoplasmic bands in annular vessels 
are larger than those in spiral ones. During ontogeny 
of the vessels, the bands of cytoplasm lay down 
the secondary cellulose wall which 
then undergoes lignification. Sin- 
nott and Bloch* observed a similar 
behaviour in Coleus during re- 
generation from parenchyma after 
wounding, Majumdar’, working 
with Heracleum sphondylium, re- 
corded additional observations on 
the development of the secondary 
wall; according to him, develop- 
ment of the secondary wall is pre- 
ceded by the deposition of pectin- 
aceous bases on which the secondary 
wall is then laid down. These bases 
are said to prevent the secondary 
wall from making intimate contact 
with the primary wall. 

The sections presented here (Figs. 
l and 2) show the detailed structure 
of tHe secondary wall as seen in 
longitudinal section. Examination 
of these does not show the pro- 
nounced bases by which the second- 
ary wall is said to be attached to the 
primary one. Although there is 
some indication of the lenticular- 
shaped base, this is very small and 
does not seem to prevent the 
secondary wall layers from making 
contact with the primary wall. The 
primary wall, due to stretching, is 
very thin and shows no detailed 
structure. The cellulose lamellz of 
the secondary wall, however, are 
very clear (Fig. 2) and seem to be 
laid down in concentric rings of in- 
creasing radius, The several lamella 
appear to be firmly held together 
by a ground substance which may 
be lignin. 

The lamelle indicate, of course, 
the position of the cytoplasm at the 
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Fig. 1. Electron micrograph of longitudinal section of one wall 

of & protoxylem vessel element ( x 3,400). Methacrylate removed. 

Shadowed palladium-gold. Note the thin primary wall with the 
superposed (presumably spiral) secondary thickenings 


Enlarged detail of Fig. 1. (x 


Fig. 2. 14,400) 
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moment of deposition. The photograph therefore 
shows most clearly the enormous local expansion of 
the cytoplasm during the deposition of these thicken- 
ing bars. 
C. E. L. HEPTON 
R. D. PRESTON 
G. W. RIPLEY 
Botany Department, University, Leeds. 
! Hepton, €. E. L., Preston, R. D., and Ripley, G, W., Nature, 176, 
868 (1955). 
* Crüger, H., Bot. Z., 13, 601 (1855). 
' Barkley, G., Bot. Gaz., 83, 173 (1927). 
í Sinnot, E. W., and Bloch, R., Amer. J. Bot., 32, 151 (1945). 
* Majumdar, G. P., Proc. Leeds Phil. Soc., 3, 642 (1940). 


Uptake of Radioactive Phosphorus by 
Larvz and Adults of Mosquitoes 


Kicut batches of twenty-five second instar larve 
of Aedes aegypti were immersed in separate beakers 
filled with a radioactive bath composed of 30 ml. tap 
water and progressively increasing 
amounts of a solution of radio- 
active disodium hydrogen phosphate 
(Na,H**PO,). The concentrations 
of the radio-isotope ranged from 17 
to 4,480 mue./ml. Rolled oats 
(0-25 gm.) was added to each 
beaker to serve as larval food. 
Larva in baths with a concentration 
of 17-68 myc. of phosphorus-32 
showed the earliest (seven days from 
the day of immersion) and highest 
frequency of emergence as adults 
(approximately 60 per cent). Larve 
in baths with progressively higher 
concentrations of the radioisotope 
showed a delayed pupation, though 
at the end of two weeks most of the 
larve in all baths pupated except 
for the bath with the concentration 
of phosphorus-32 amounting to 4,480 muc./ml. In 
concentration up to 140 muc./ml., the emergence from 
pups took place on the average within 48 hr. after 
pupation, and there was a considerable mortality of 
emerged or half-emerged adults. This mortality was 
roughly proportional to the concentration of the 
radioaetive isotope in the larval bath. 

Larve in the bath with a concentration of 
phosphorus-32 amounting to 2,240 mue./ml. remained 
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Autoradiographs of a series of adult 


Fig. 1 
exhibiting varying radioactivities, Males : 
Females: 2:0, 4:3, 6-2, 10:2, 12 myc. 
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apparently normal fcr more than three weeks but 
produced dead pupa. 


After two weeks, È was found that a very con- 


siderable proportién® of radioactivity was adsorbed 
by the remaining larval food and debris? 


The viable adults were collected each day with a 


suction tube, killed. with chloroform vapour, dried 
for 24 hr. in the desiccator, weighed and their 
radioactivity assessed with regard to a standard 
reference day (day 1€) of the life-cycle. The results 
of this investigation are shown in Table 1. 


The resulting radioactivity of the adult was related 


to the concentration ef the larval bath. It appeared 
that concentrations exceeding about 100 muc./ml. of 
the larval bath were njurious to A. aegypti in so far 
as they greatly decreased the number of the emerged 


adults. The amount of radioactivity shown by the 
adult female was proportionately greater than in the 
male. While the female was on the average 1-6 


times heavier than tae male, the amount of radio- 
activity exhibited by her was about 2-5 times higher. 





A. aegypti labelled with phosphorus-32 and 
0-9, 1:8, 2-8, 4:2, 20:0, 32-0, 71:0 myc. 


Emerged adults were, after drying, mounted with 
*"Durofix' on a lead-rubber sheet, covered with a thin 
‘Cellophane’ sheet anc autoradiographed in a standard 
exposure holder on *Kodak Crystalex' X-ray film. 
The time of the exposure varied between 4 and 18 hr. 
Autoradiographs, inGicating clearly the radioactive 
mosquitoes and roughly the amount of their radio- 
activity, were obtained. A mosquito with radio- 
activity corresponding to 1 muce. is clearly shown on 




































































Table 1. AMOUNT OF RADIOACTIVITY OF ADULT MOSQUITOES PRODUCED FROM LARVA KEPT IN VARICUS CONCENTRATIONS OF PHOSPHORUS-32 
k + " TN y= = 
Concentration of [per Mean Mean. | | Mean dry weight Mean radioactivity 
Beaker | phorus-32 in larval bath day of day of Sex | Numbers of mosquite Mean counts of mosquito 
(muc./ml.) emergence | counting | (mgm.) per minute imac.) 
Control 0 10 11 M 12 . iui o | 
| 10 11 F 10 | a 1 0 
2 17 10 T | ue s p 532 08 
10 11 F 9 7 1,400 2:0 
3 34 10 T M 5 8 1306 p2 7 
10 11 F 6 le 2,871 41 
4 68 10 1 M eek. ws 2,043 2:9 
10 11 F 7 | ` 3,533 5-1 
5 140 10 12 M 4 3 2,767 40” 
10 12 F 3 7 8,642 12:4 
7 560 10 11 M 6 5 14,426 20-6... 
10 11 F 4 " 12,882 18:5 
8 1,120 10 11 M 5 6 40,975 ~ 58:5 
Sa 2,240 12 13 M 1 b 50,107 7 
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the film after 12-16 hr. exposure (see Fig, 1). About 
five hundred mosquitoes can be mounted on ‘the 
8 in. x 10 in. standard film, and it: is'suggested that 
this simple méthod of detectión "of labelled insects 
might be*of value for qualitative ecological studies, 
“such as investigation of the range of flight. -This is 
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of particular interest in tropical areas where electronic .: 


equipment is not available in field conditions. : 


L. J. Bruce-Cuwarr J. YWARD * 
Malaria Service, Department of Botany, 
Federal Medical Department, University College, 
i Nigeria. Swansea. . 


Isotope School, 
Atomic Energy Research Establishment, 
Harwell, Berks. Nov. 5. 


Nutritional Aspects of Mortierella 
hygrophila. Linn. 

PHYSIOLOGICAL studies on micro-organisms regu- 
larly isolated from soil profiles may lead eventually 
to a clearer interpretation of the ecological relation- 
ships of these organisms. To this end studies were 
initiated on the nutrition of a species of Mortierella. 
Although members of this genus are consistently 
isolated. from soils, little is known of their nutrition. 


A strain of Mortierella hygrophila Linn. was kindly . 


supplied by Mrs. Turner of the Botany Department, 
University of Nottingham (Uni. Nott. No. 11— 


isolated by Claussen), and a single.spore isolation * 


was made. The subsequent culture was employed in 
experiments and a subculture has been deposited at 
the Commonwealth Mycological Institute, Kew 
(Herb. I.M.I. No, 50115). Cultures were maintained 
on potato carrot agar, and washed-spore suspensions 
were employed as inoculum at a concentration. of 
50,000 spores/flask. 

The composition of the basal culture medium was : 
carbohydrate source, 5,000 mgm. C ; nitrogen source, 
500 mgm, N; K,HPO, 1-0 gm.; MgSO,.7H.0, 
0-5 gm.; FeCl, 0.02 gm.; 1 ml. miero-element 
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Table 1 





























Mycelial weight on: | 
Basal Basal medium -+ Basal medium. + 
Nitrogen medium + glucose J- 0-2 sucrose + 0:2 | 
source glucose per cent yeast: per cent yeast 
: extract .. extract | 
NaNO, 0-0 102-1 71:2 | 
| NH,H,PO, 14-6 75:8 20-3 
| (NH,).SO, 9-6 65:3 14:9 
| NHNO, xe 9-2 81-1 13:7 
Glycine a ; 30:5 115-8 18-0 
Peptone 147.3 141-6 140-2 
Yeast extract | 
0-2 per cent 81:9 | -— — 
Table 2 i 
Mycelial weight on basal 
Source of nitrogen | medium + glucose 
H 
NaNO, | 9:0 
Yeast extract, 0-2 per cent 88-2 
NaNO, + yeast extract, 0-2 per cent 161-7 
Peptone, 0-1 gm. 62-7 
NaNO, + peptone, 0:1 gm. j 94-9. 
Peptone, 0-01 gm. 64. 
| NaNO, + peptone, 0-01 gm. 23-0 


l . cu 
inositol. No growth response was noted when yeast 
extract was ashed and added to. a suerose-nitrate 
medium. Various amino-acids wére added to à 
glucose-nitrate medium at a concentration of 0-016 
gm. acid per cent. Some growth resulted with almost 
all, the relative growth-rates being: L-arginine, DL- 
alanine, > Dnr-ornithine, r-glutamie, aspartic acid, 
asparagine, glycine, r-eystine, L-tyrosine, > DL- 
threonine, r-histidine, > pt-phenyl alanine, pr. 
valine, Du-methionine, Dpr-norleucine, and none on 





-DL-tryptophan. At best, growth was not as good 


solution, supplying the following concentration of... 


trace metals per litre: iron, 0-2 mgm.; zine, 0-18 
mgm. ; copper, 0-04 mgm. ; manganese, 0:02 mgm. ; 
molybdenum, 0-02 mgm., twice glass-distilled water 
1, All chemicals were ‘Analar’ grade and sugars 
applied by Kerfoot and B.D.H.; pH initially 
adjusted to 6-0-6-5. 
ifures. were grown in 25-ml. medium in 100-ml. 
Erlenmeyer flasks, and mycelial felts were washed 
and dried overnight at 75? C. The results were ex- 
pressed as the mean weight in milligrams of five 
replicates. 

With glucose as the source of carbohydrate the 
utilization of various sources of nitrogen is shown in 
Table 1. No growth was obtained with sodium nitrate 
as the source of nitrogen. However, the incorporation 
of 0-2 per cent yeast extract (‘Difco’) into the medium 
appeared to result in a partial utilization of the 
nitrate-nitrogen. sKurther investigation showed that 
the addition»of small quantities of yeast extract or 
“of peptone in a glucose medium resulted in an 
nerease in myoeélial weight above the weight due to 
the nitrogen content of the additions alone (Table 2). 

"This effect did not appear to result from a growth- 
factor. requirement because no stimulation of growth 
was' recorded when the following vitamins were 
employed singly and in combination : thiamin, ribo- 
flavine, pyridoxine, calcium pantothenate, nicotinie 

cid, ascorbic acid,.p-amino-benzoie acid, biotin and 















as with peptone. Apparently there was no indis- 
pensable amino-acid. 

The replacement of glucose with sucrose in the 
basal medium plus yeast extract provided a similar 
pattern of nitrogen utilization (Table 1). 

In order to utilize nitrate-nitrogen, M. hygrophila 
may require a source of preformed nitrogen compounds 
to provide sufficient energy for the production of an 
adaptive nitrate reductase enzyme. This explanation 
appears to be only partially true because with decreas- 
ing péptone additions mycelial weights also decrease. 

The availability of various sources of carbohydrate 
to M. hygrophila was determined on a medium con- 
taining sodium nitrate and 0-2 per cent yeast extract. 
The results are shown in Table 3. 








Table 3 

Mycelial weight on basal medium + 

Carbohydrate source NaNO, + 0:2 per cent yeast extract 
| Glucose 106-9 
Maltose 87:2 
| Raffinose 25:3 
| Lactose 24:5 
i Sucrose 20-9 
| Arabinose 17:6 
| Starch 32-6 
Glycogen 20.2 
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Macerated, washed Whatman No. 50 filter paper 
was added to the basal medium containing sodium 
nitrate and yeast extract to test for possible cellulo- 
lytic activity. M. hygrophila was not able to grow 
on this medium, even when 0-05 per cent ‘starter’ 
glucose was added. 

This work was carried out during the tenure of a 
research fellowship in the University of Nottingham. 

R. H. THORNTON 
Soil Bureau, 
Wellington, New Zealan 
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Eggs of. Lestinogomphus africanus (Fraser) after some considereble time. The importance of 
this may not be readily apparent ina brightly 

OIN June 1955 I had the good fortune to obtain illuminated aquarium“; but the following observation, 
batches of eggs from two females of the archaic fade under conditions of reduced light intensity one 
dragonfly Lestinogomphus africanus (Fraser) taken @vening aboard the Singapore Regional Fisheries 
near Kuru, Northern Nigeria. These eggs presented Research Vessel Manihine (October 1955), appears 
a feature which has apparently not hitherto been. 46 present the true interpretation of this escape 
described in the Odonata, although similar structures © réaction. 
are known in certain genera of the Ephemeroptera. I attempted te ca:ch a small (anidentiéed) squid, 
The posterior pole of the egg was produced into a some three’ inches long, which was being kept alive 
coiled filament about 30 mm. in length, at first tightly in a large, light-coleured wooden tub. "Phe squid 
wound and forming a small cap over the end of the displayed evidence o? agitation as it was mancuvred 
egg, but opening out into a loose spiral on contact into a suitable position for capture, changing colour | 
with the water. rapidly in the manner which is well known. When. 

A fuller description of the egg and of the early my hand was within about nine inches of the animal 
nymphal stages will shortly be published elsewhere the squid assumed & dark coloration and, appeared 
by myself and Mr. A..E. Gardner, who has reared to become stationary. I seized the dark object, but — 
some of these eggs up to the third instar, so no jt proved to be nothng more than a volume of ink; _ 
further details are necessary here. 4. » the squid was found to be at the opposite side of the e 
. Morgan! described and figured very similar . tub. On repeating the attempted capture, I was able _ 
structures in the egg of the mayfly Stenonema, and to gee that, after assuming the dark coloration, the ee 
these have been discussed by Needham, Traver and squid discharged a quantity of ink sufficient to pro- ^. 
Hsu*. They are generally considered to be an adapta- duce a discoloured volume of water of similar size 
tion to life in rapidly flowing water and to serve for fo the squid itself, simultaneously becoming pale in 
anchorage, although eggs both with and without colour and moving away rapidly around the perimeter | 
special anchoring structures can be laid in both rapid — or the tub. Although I had been anticipating a dis- 
streams: and quiet ponds. : : charge of ink during the first attempted capture, so 

Dr. P. S. Corbet, of Jinja, Uganda, informs me efficiently had the operation been performed, and so 
that he has very recently obtained some eggs from intent had I been or the capture of a dark-coloured 
Ictinogomphus ferox (Rambur) and finds that they creature, that I had failed completely to see the 
have filaments similar to those shown in some sketches - escape of the squid in its light-coloured guise. I had 
of Lestinogomphus eggs that I had sent him; it the advantage of viewing the events laterally: a 
therefore appears possible that these filaments may: <yatural’ enemy world have suffered the additional 
be found in a number of different genera of the complication of havag the ink discharged between 
Gomphidae. Dr. Corbet has found fully grown it and the squid. 
nymphs of both Lestinogomphus and Ictinogomphus I have not yet had the opportunity of comparing 
in sheltered muddy portions of lakes in Uganda, and with this the behaviour of other cephalopods, but 
considers that the presence of these filaments may in the case of tho specimen examined the important: 
‘be evidence of rheophilic ancestry in species at features of the escape reaction are: (1) the assump- 
present able to live in a stagnant and muddy environ- tion of a dark celoretion immediately before (2) the 
ment. In Nigeria, Tetinogomphus breeds. in muddy discharge of a quantity of ink sufficient only to dis- 
ponds; but the Lestinogomphus in question were colour a volume of water of similar size to the animal 
taken beside a flowing stream, so it would appear itself, this ink functioning primarily ss a decoy, but 
that the latter species is able to breed in both running ajo masking “to- sorae extent (3) the rapid change 
and stagnant water. m of the animal to a aghter colour and (4) the rapid 

T am grateful to Dr. Corbet for permission to quote departure of the animal from the scene of the 


his observations. : ; - 
R. MOYLAN GAMBLES impending attack. D. N. F. Hawn ; 











Ve eterinary Research Laboratory, Singapore Regional Fisheries Research Station; 


Vom, Nigeria. 4 Nicoll Drive, 
Dec. 3 Changi, Singapore 17. 
Nov, 25. 


Morgan, A. Hs Ann. Ent, Soc. Amer., 6, 371 (1931). 
2 Needham, G. Traver, J. R., and Hsu, Y.-C., "The Biology ef, 
saham, Jy (Ithaca, New York, 1935). 


Variation in Mortality with. Differences 
cones in Humidity among Mosquitoes exposed 
Ink Ejection by Cephalopoda to BHC, Dieldrin and. DDT 


<Ir has long been said that the ink discharged by Since 1949 a loag series of trials of residual 
the great majority of cephalopods is ejected as a insecticides has beea carried owt by this Unit at 
black cloud, under cover of which the animal may Taveta, Kenya, using the trap-hut ‘method orig 
escape: from a threatened attack. That this is false inated by Thompsoa'. In a number of the TES 
4s. apparent to anyone who has watched the carried out since 1952, using BHC and. dieldrin, a` 
phenomenon. The ink (of such cephalopods that I pronounced seascnal »ffect has been observed. During 
have seeni) initially does not form a cloud, but remains the dry season, the percentage mortality among 
a discrete, dark, viscous mass; water turbulence female anophelines entering the houses has frequently 
breaks up the mass, dispersing it in the form of declined, increasing comparatively rapidly at the 
streaks indicating the direction of the current flow, onset of the nexi rainy season. This has been noted 
and even in a small volume of water such as an in huts lined with an impervious surface (banana leaf) 
aquarium tank, cloud "nation takes place only treated with dieldrin and in others with reed roofs ` 
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'Table 1, PERCENTAGE MORTALITY AMONG FEMALE A. gambiae AND A. funestus SUSPENDED IN CAGES IN THREE HUTS TREATED WITH INSECTICIDE 


April 7, 1956 


VoL. 177 






































| Date 1954-55 Oct. 13-14. Nov. 23-24 | Dec. 16-17 Feb. 7-8 Feb. 28-Mar. 1 Mar. 28-20 
| Rain in previous week (in.) © 9-88 0 0 345 .— | 0 1-40 
| Hut No. Insecticide Position ggi T B 
| 1 BHC all 64 50 $ 0 100 18 100 
m Middle 0 32 i 16 100 — 12 100 
| s BHC Wall 0 w — 0 100 0 100 
| Middle 0 | 24. 0 | 53 0 73 

3 Dieldrin Wall 0 4j 0 | 0 100 0 100 
| Middle 0 0 | 0 44 0 = 
i 4 Control s 0 9 o 0 i 0 
i ais iddie 23 0 : 
icc osi ue pe 
Table 2. PERCENTAGE MORTALITY OF FEMALE Anophelines Bde bet v ml IN HUT 3 (TREATED WITH DIELDRIN) DURING EARLY Rainy’ T 

EASON 1 
Mar. 11-19 20 21 22 23 24 25 26 27 28 29 30 31 Ap.1 2 3 4 5 6 7 Bt] 

Rain (in.) [] 1:20 0-6 0:35 0°25 0-20 No 
Mortality (per cent) 0 0 46 76 80 100 100 100 95 100 600 100 83 19 14 90 94 0 16 0 tests, 
Date Apr. 12 18 14 15 16 17 18 19 20 21 22 93 24 25 26 27 28 29 30 Mayl 2 3 4 
Rain (in.) 06 03 è 0:5 118 
Mortality (per cent) 100 100 60 0 0 47 56 40 100 84 100 32 76 42 100 95 90 100 80 381 0 87 
Date May 5 6 7 8 9 10 11 12 18 14 ' à 
Rain (in.) 0:5 0-45 0-14 0-45 
Mortality (per cent). 67 70 -- 100 - 100 45 100 42 20 


and walls plastered with mud, and treated with 
either dieldrin or BHC. The phenomenon has not 
been noted with DDT in this series of trials; but it 
possibly occurred in the earlier set conducted in the 
same«locality by Davidson (ref. 2, Table 3) using 


DDT oil-bound suspension on a mud-and-gravel wall.- 


Hocking? observed an increase in kills in a tent 
treated with DDT dissolved in kerosene when heavy 
rain fell, but his observation seems to have been 
overlooked. 

It is suspected that rising atmospheric humidity 
is the reason for increasing mortalities in our trials. 
Throughout these experiments, regular tests have 
"been made with blooded female Anopheles gambiae 
and A. funestus suspended in the huts in gauze cages. 
One cage has been fixed so that one side is about 
} in. from a wall but not touching it; the other 
has been hung from the roof, about 5 ft. from walls 
or thatch. The results of a series of tests in three 
huts, all with mud walls, during the period October 
1954-March 1955 are given in Table 1. This period 
comprises the shorb rains, short dry season and 
"beginning of the long rains ; but the season in question 
was: remarkable for heavy unseasonal rains between 
i è le 1 gives the percentage mortality 

of female vectors for each date, together with the 
total rain recorded during the previous week one mile 
distant at the offices of Taveta Sisal Estate, Ltd., to 
whieh I am indebted for these figures. 

The kill in the huts treated with BHC during 
November 23-24 is probably due to increased hum- 
idity. preceding: 2:52. in. of rain during November 
25-27. Apart from these two entries, the relation 
between rain and high mortalities is consistent. 

These observations. were followed by daily exposure 
of mosquitoes in the hut treated with dieldrin. -These 
results are given ui"Fable2. Direct readings of relative 
humidity were commenced ; but the hygrograph used. 
‘was afterwards found to be unserviceable. As the 
rainy season beéomes ‘established, the relation be- 
tweens precipitation and mortality becomes less 
intimate, consonant with the generally high level of 
humidity at this season. 

"These experiments; measure oly the vapour or, in 
the ease of diel L, particulate action of the insect- 
ieide*, and similar results have been obtained with 
dieldrin in. Mexico by Bordas and Navarro. How- 











ever, the seasonal variation among mosquitoes enter- 
ing the huts naturally, which is mentioned. above, 
has been detected in huts no longer showing any 
vapour or particulate action, and evidently the effoct 
is also apparent in mosquitoes contaminated by 
direct contact. A detailed account of the experiments 
‘will be submitted for publication elsewhere ; but the 
purpose of this communication is to direct attention 
to & factor which may have important practical 
effects in two ways. First, an insecticide-spraying 
routine which is quite adequate in a coastal or forest 
area with constant high humidity may fail when 
applied in a dry iniand zone where breeding of 
anophelines takes place in river pools, irrigation water 
or artificial containers. Secondly, when conducting 
tests to determine the persistence of a treatment, 
or to detect possible acquired resistance to insect- 
ieides, misleading results are possible unless test 
conditions are standardized with regard to humidity. 
This work was undertaken as part of a scheme 
authorized by the Colonial Pesticides Committee and 
financed from the Colonial Development and Welfare 
Fund. 
G. 


Colonial Insecticide Research*Unit, 
Arusha, Tanganyika Territory. 
` Jan. 6. 


1 Thompson, R, ©. Muirhead, Trans, Roy. Soc. Trop. Med. Hyg., A8, 
401 (1950). 


F. BURNETT 


^ Davidson, G., Bull. Ent. Res., 44, 231 (1953). 

* Hocking, K. S. H., Trans. Roy. Soc. Trop. Med. Hyg., 40, 589 dus 
* Davidgon, G., and Burnett, G, F., Nature, 170, 893 (1952). 

5 Bordas, E., and Navarro, L., WHO (Insecticides), 38 (Geneva, 1955). 





Oecurr iios of Achtheres percarum 
Nordmann in English Waters 


Achtheres percarum Nordmann! is a copepod 
crustacean well known ss an ectoparasite in the 
buccal cavity and on the gills of perch, pike and pike- 
perch from Germany, Italy, Czechoslovakia, Finland 
and the U.S.S.R. as far east as Lake Baikal. Until 
recently, however, there has been no authentic record 
of it in the British Isles. Gurney* pointed out that 
T. and A. Scott's record? of it in the Ray Society 
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monograph on British Parasitic Copepoda was an 
error due to a misidentification of specimens of 
Salmincola thymalli (a parasite of trout). 


It was therefore of considerable interest to find d 


that parasites taken from the mouth of a perch from 
the Kennet and Avon Canal at Burfield by Mr. 8. 
Prudhoe on June 17, 1954, belonged to this species, » 
and in November, quite independently, one of us. 
(F. W. K. G.) found them, also on perch, in the River 
Colne, near Rickmansworth, two fish trapped during 
an investigation of the food of coarse fish being 
infected. Further samples from three stations, cover- 
ing six miles of the River Colne and Grand Union 
Canal system, confirmed that perch were the only 
hosts of this parasite. Pike, roach and gudgeon were 
also present but not attacked. Among the small 
number of perch examined (240 specimens) the over- 
all percentage of infected fish from the three stations 
investigated was 7j per cent. 

Seven per cent of the perch were infected at the 

station (A) in the River Colne, just before 
its entry into the Grand Union Canal two-thirds of 
a mile above Rickmansworth. Below Rickmansworth 
the old course of the River Colne forms a series of 
intermittent channels linked with the Grand Union 
Canal. In one such channel at the second station (B) 
two and a half miles below station (4) and imme- 
diately before its reunion with the canal at the 
sewage works near Maple Cross, no fewer than 27 per 
cent of the perch population were infected. Three 
and a half miles farther down at station (C), in the 
Colne near Denham Studios, one hundred and twenty- _ 
four perch were examined and found entirely free 
from this parasite. 

All sizes of perch (10-0-32-0 cm. in length) were 
attacked by the parasite; but the percentage was 
much greater among the larger fish (longer than 
14-0 em.). . 

Individual hosts frequently bore one or two para- 
sites, but the larger parasitized fish (more than 20-0 
em.) had two or more and in one case ten parasites 
per host. According to Schäperclaust, the number 
of parasites per host is much greater on the Continent 
of Europe. 

In perch from the River Colne the parasite was 
only found in the buccal cavity and never on the 
exterior of the body. In some cases the parasite 
attached itself to the gill bars, rakers or palate, but 
was most frequently found on the edge or tip of the 
tongue, where the parasite would seem most vulner- 
able to damage when the host is feeding. 

There is the possibility that Achtheres percarum 
Nordmann has been accidentally introduced into 
Britain with perch, pike or pike-perch, all of which, 
according to records available since 1937, have been 
imported intermittently into south England in small 
numbers from Holland, Germany and Italy for 
stocking inland fisheries and aquaria. 


J. P. HARDING 


British Museum (Natural History), 
London, S.W.7. 


(the late) F. W. K. GERVERS 


Ministry of Agriculture, Fisheries and Food, 
London, S.W.1. 
Jan. 4. 
! Nordmann, “Mik. Beitr.", 63 (1832). 
! Gurney, R., "Brit. Freshwater Copepoda", 3 (Ray Soc., 1933). 
» fon. T 2 Seott, A., “British Parasitic Copepoda”, 2 vols. (Ray 


* Schüperclaus, W., ''Fisehkrankheiten'" (3rd edit., 1954), 
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Sporulation of Fungi inside the 
Plant Host Cell 


THE sporulation of fungi usually occurs when 
suitable conditions of nutrition and aeration are pro- 
vided. It appears that whereas the conditions inside 
plant cells commonly admit of the formation of 
resting spores, they are, in general, less suitable for 
the formation of non-resting ones. Thus in Plasmodio- 
phorales, the plasmcdia develop into resting spores 
within the host cells, whereas the active swarm 
spores are typically formed outsidé the host. Again, 
in Pythiaceae, Albuzinaceae and Peronosporaceae, 
the resting spores (zygotes) may be formed inside 
the host tissue; bus the ia and conidia 
are usually formed outside it. The powdery mildews, 
smut and rust fungi, in different ways, exemplify 
this same phenomencn. So far as I know, conidia as 
defined by Mason! are rarely reported to be formed 
inside plant cells and, more particularly, at some depth 
in a tissue matrix. In these few cases where they have 
been reported, they typically occur inside the vessels, 
for example, microconidia of Fusarium oxysporum 
cubense inside the spiral vessels of banana plants*, and 
the presence of micreconidia of Fusarium oxysporum 
conglutinans has beer. described in the xylem of the 
cabbage plant?. It may be that it is not uncommon 
in the experience-of pathologists to encounter conidia 
in plant cells ; but the phenomenon does not appear 
to have been given much attention and it has not 
been dealt with in standard texts. 

In the course;cf my present experimental work on 
fungal rots of potatc tubers during storage, conidia 
of a pathogen were found inside host tissue. It was 
observed that a synergistic effect between Rhizoctonia 
solani Kühn and. Fusarium solani sensu Snyder and 
Hansen resulted, urder certain conditions, in the 
formation of pimple-Eke outgrowths. ‘These ‘pimples’ 
were caused by the division and enlargement of the 
parenchymatous celle beneath the cork layers. The 
periderm also divided and enlarged to cover this 
tissue extension (Fig. 1). At a later stage, F. solani, 
proceeding from the inside of the tuber, invaded 
the pimples and sperulated abundantly inside the 
elongated parenchyma cells, but. conidia were not 





a "9 . 
pmple’ showing the elongation of the 
pie a invasion. (x 100) 
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Fig. 2. A part of a ‘pimple’ after Fusarium solani invasion, 
showing hyph» and microconidia inside the elongated cells. ( x 250) 


observed in other adjacent sub-superficial paren- 
chymatous tissues. The conidia observed were mostly 
microconidia with a few macroconidia (Fig. 2). 
Measurements of conidia showed that those formed 
inside the host were significantly smaller than those 
formed on ten-day old cultures on potato dextrose 
agar. 

The reason for the formation of conidia in the 
pimples and not in other parts of the plant is not 
known ; but it may be correlated with the factor which 
stimulates the division of the cells. The low number 
of macroconidia and the smaller size of spores inside 
the cells may be due to different factors, among 
which light may be important‘, 

J wish to express my thanks to Prof. C. W. Ward- 
law, under whose supervision this work was done. 

HussErmN M. ELAROSI 
Department of Cryptogamie Botany, 
University of Manchester. 
Feb. 22. 


t Mason, E. W., “Alinotated Account of Fungi Received at the 
s ial Mycological Institute" (Imp. Myc. Inst., Kew, Surrey, 

* Wardlaw, C. W., “Diseases of the Banana and the Manila Hemp 
Plant”, 41 (Macmillan and Co., London, 1935). 

? Walker, J. C., “Plant Pathology”, 253 (McGraw-Hill Book Co., New 
York, Toronto, London, 1950). 

* Harter, L. L., Amer. J. Bot., 26, 234 (1936). 
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Nuclear Vacuolation in the Liver Cells 
of Depancreatized Baboons 


SEVERE nuclear vacuolation has been observed in 
the liver cells of human diabeties!'-*, of infants 


. suffering from malnutrition? and of patients suffering 


from various diseases*-*, but has not been reported 
in experimental diabetes, whether produced by 
pancreatectomy or by alloxan in laboratory animals. 
The factors promoting nuclear vacuolation still await 
investigation. ` 

In our laboratory, depancreatized baboons rapidly 
develop all the manifestations of diabetes. The blood 
sugar rises to more than 500 mgm. per 100 ml., 
accompanied by, 2-3 gm. per cent of glucose in the 
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urine and severe ketonuria. Diabetes in the baboon 
can be controlled by insulin. 

Serial liver puncture biopsies performed by the 
technique previously described? have revealed that 
nuclear vacuolation does not occur in baboons in 
a variety of experimental situations. Within four 
days after withholding insulin from depancreatized 
baboons, however, some degree of nuclear vacuolation 
is to be found in the liver cells adjacent to the portal 
tracts and, by the end of the seventh day, almost all 
cells throughout the lobule contain abnormally 
vacuolated nuclei (Fig. 1). 

When fully developed, the vacuolated nucleus is 
characterized by a thick nuclear membrane to which 
is adherent the still prominent nucleolus and a thin 
rim of chromatin. The vacuole is filled with glycogen 
and occasionally contains a small globule of sudan- 
positive material. The concentration of nuclear 
glycogen contrasts with the paucity of cytoplasmic 
glycogen. Indeed, the nuclear reactions observed in 
the liver cells of depancreatized baboons are unmis- 
takably similar to those present in the livers of 
human diabeties. , 

Although the number of vacuolated nuclei can be 
reduced by the administration of insulin, once these 
riuclei have appeared in the livers of d reatized 
baboons, some are always to be found whether or not 
the diabetes is eventually controlled. Indeed, even 
in man when diabetes is well controlled dietetically 
and with the aid of insulin, a few vacuolated nuclei 
have always been found in the liver. 

The presence of vacuolated nuclei cannot be corre- 
lated either with the severity of the glycosuria or of the 
ketonuria. Apparently, in depancreatized baboons, 
deprivation of insulin for a minimum period of four 
days initiates a process which profoundly alters the 
structure of the liver nuclei. Once developed, insulin 
can reduce the number but eannot abolish completely 
the vacuolated nuclei. Apparently, such nuclei 
remain as a permanent stigma of a temporary but 
complete deprivation of insulin. 


Vot. 177 





Fig. 1. 
vacuolated nuclei each containing a. large globule of glycogen 


Liver cells of depancreatized baboon showing numerous 


No. 4510 April T, 1956 


We wish to express our appreciation to Drs. J. C. 
Allan and A. J. Leonsins, of the Department of 
Surgery of this University, for depancreatizmg the 
baboons. 

JOSEPH GILLMAN 
- CHRISTINE GILBERT 


Departments of Physiology and Anatomy, 
and the Joint Nutrition Research Unit of the 
Council for Scientific and Industrial Research . 
and the University of the Witwatersrand, 
Johannesburg. 
“" Dec. 2. 
1 Warren, $S., Eres Pathology of Diabetes Mellitus” (2nd edit., Lea and 
Febiger, 1 938). 


Gillman, J , and Gillman, T., ‘Perspectives in Human Malnutrition”, 
288, '808 (Grune and Stratton, 1951). 


? Cazal, P., and Mirouze, J., Presse médicale, No. 28, 571 (1951). 


* Camain, R., from Bull. méd. V Afrique-occidentale frangarse, 9, fasc. 2 


* Haex, A. J., ong, J J., and van Beek, O., Nederl. Tijdschr. v. 
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Pseudo-Cholinesterase in the Central 
Nervous System of the Frog 


A RECENT reference in the literature! suggests that 
there may be no pseudo-cholmesterase in the central 
nervous system of the frog. The conclusion is based 
on two kinds of evidence: (1) with Warburg mano- 
metric technique the tissue did not split significant 
quantities of benzoylcholine; and (2) there was 
evidently no splitting of butyrylthiocholine when the 
tissue was examined histochemically by Koelle’s? 
modified technique. Our own evidence suggests that 
this conclusion is incorrect. 

Many studies? have shown that benzoylcholine is 
for many species, notably the ruminants, not a suit- 
able substrate for the demonstration of pseudo- 
cholinesterase. Butyrylcholine is for this reason the 
substrate to be preferred- in comparative studies. 
Using butyryleholine, one of us (D. C. H.) has found 
that frog tissue (homogenate of brain, spmal cord 
and sciatic nerve) can split butyrylcholine, and the 
results clearly suggest the presence of both true and 
pseudo-cholinesterase (see Table 1). 


Table 1 


Hl.[hr./mgm. tissue 


Tissue Substrate (10 mM) | No inhibitor | 1075 M 





Acetylcholine 
Butyrylcholine 
Acetylcholine 
Butyrylcholine 
Acetylcholine 
Butyrylcholine 
Acetylcholine 
Butyryicholine 


Brain 
Spinal cord 
Sciatic nerve 


Mixed nervous 
tissue* 





* Mixed tissue = combined brain, spinal cord and sciatic nerve. 


Moreover, as mentioned earlier’, it can be shown 
that sections of frog retina split butyrylthiocholine 
when the incubation system is that first described 
by Koelle*. Here, and in the spinal cord of the frog, 
the quantity of enzyme. splitting butyrylcholine 
seems to be small; but it is demonstrable. An inter- 
esting finding is that both true and pseudo-cholin- 
esterase may be present m the supporting cells of 
the optic nerve trunk. 

These results underline the care required in attempt- 
ing to characterize an enzyme by its activity towards 
one substrate only ; this is particularly true of the use 
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of benzoylcholine as a tast for pseudo-cholinesterases, 
the specificity pattern cf which varies markedly from 
Species to species. \ 

D. C. Harpwick 
CarHERINE HEBB 
Institute of Animal Physiology, 

Babraham, Cambridge. . 
Deo. 8. s 


1 Shen, ane S C. oe P., aad Doell, E. J., J. Comp. Neurol., 102, 

* Koelle, G., J. Pharmacol., 108, 153 (1951). 

? Myers, D. K., Biochem J , 55, 67 (1953). 
D. K., Nature, 176, 783 (1955). 

* Hebb, C. O., Pharmacol. Re»., 6, 39 (1954). 

€ Koelle, G., J. Pharmacol., ID0, 158 (1950). 
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Mechanism of tha Phenyl [sothiocyanate 
Degradation of Peptides 


A sropy of the mechanism of the phenyl tiso- 
thiocyanate degradat:on of peptides! has made 
necessary & revision of our earlier formulation of this 
reaction. 1t has been found that the compound 
initially formed in the acid-catalysed cleavage of a 
phenyl thiocarbamyl peptide is not the expected 
3-phenyl-2-thiohydantoi derivative of the N-terminal 
amino-acid, but instead the isomeric 2-anilmo-5- 
thiazolinone. - 5 


+ 


CH,NE. E = CHE CO.NH.CHR*.COOH ———> 


ae 

Tun S + HN*.OHR".COOR 
x 
` NH 

B CH; 


This intermediate :s clearly distinguishable from 
the thiohydantoin Ly its ultra-violet absorption 
curve (Fig. 1) and by its behaviour on paper chromato- 
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Fig. 1. _Ultra-violet absorption curves of 5-isobutyl-3-phenyl- 
2-thiohydantoin (1) and See ed onthe MIRO ABS. (a1) 
n ethano 
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graphy. Its marked instability explains why it has 
eluded discovery earlier. Thus, for example, re- 
crystallization converts it to the isomeric 3-phenyl-2- 
thiohydantoin. Furthermore, it has been found that 
the, thiazolinone, can be- converted to the thio- 
hydantoin along two different routes. Under an- 
hydrous conditions the conversion takes place as an 
intramolecular rearrangement, whereas in aqueous 
solution the thiazolinone is first rapidly hydrolysed 
to thé phenyl thiocarbamyl amino-acid, which later 
slowly undergoes ring closure to the thiohydantoin. 


eie 
Aat 
: wh sure 
os” 
NE 
H+ 
C.H, 
LE, NELOS-NE.CHR.O00H 


This reaction mechanism offers an explanation for 
some discrepancies noted by several workers. Thus 
the remarkably large difference in the rate of cleavage 
of phenyl thiocarbamyl peptides in non-aqueous! and 
in aqueous acid solution? is only apparent, since in 
the latter instance the reaction observed was not the 
cleavage of the peptide, but actually the conversion 
of the phenyl thiocarbamyl amino-acid to the phenyl 
thiohydantoin. Furthermore, the appearance of 
multiple spots on paper chromatograms as the result 
of a single step in the degradation can probably in 
many instances be explained by the presence of the 
intermediates. For the same reason the extent of 
cleavage of the peptide may appear low when cal~ 
culated from the yield of thiohydantoin. 

A full account of this work will be published in 
Acta Chemica Scandinavica. It has been aided by a 
_ research grant from Eli Lilly and Company. : 


7 PENR EDMAN 


Department of Physiological Chemistry, 
University of Lund. 
Dec. 5. 


saaman, Po ant Brochem., 92, 475 (1949); Acta Chem. Scand., 
` 2 Ottesen, M., and Wollenberger, A., Nature, 170, 801 (1952). Fraenkel, 
Conrat, H., and Fraenkel-Conrat, J.. Acla Chem. Scand., 4, 1409 
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Serum Magnesium Changes in 
Hibernation 


HyrorHERMIA and hibernation have been subjects 
of increasing interest in recent years, yet there is a 
critical lack of observations on the biochemistry of 
these states. “High levels of magnesium in serum 
have been related by several investigators to hiberna- 
tion and cold exposure. In the present studies 
levels of serum magnesium and other electrolytes, 
and serum specific gravities, were compared in bats 
in several series including both hibernating and non- 
hibernating conditions. 

The first species (Eptesicus fuscus) was collected 
in hibernation in a cave. One group was bled while 
still dormant and the other group after they were 
maintained and fed ih a flight cage for four days. 
The second species (Myotis lucifugus) was obtained 
from a-summer colony and.from a cave in winter 
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hibernation. The specimens were bled after periods 
of hibernation varying from 1 hr. to 9 weeks. The 
serum potassium determinations by flame photometry 
showed no significant changes due to hibernation. 
For other electrolytes recently described micro- 
methods were used; for the calcium, the method of 
Natelson and Penniall? and for magnesium the 
method of Orange and Rhein®. The serum calcium- 
level during hibernation decreased, whereas the 
cell/plasma ratio and the specific gravity of the serum 
increased. slightly .but not consistently. The serum 
magnesium in all hibernating groups was 50 per cent 
higher than in the active animals, which normally 
showed a level of 4:1 mgm. per 100 ml. P values 
ranged from 2 to less than 1 per cent. The specific- 
gravity results indicated this was not æ passive 
process. , 

The increase of serum magnesium in bats occurred 
after only one to two hours of hibernation and was 
found by the time the cesophageal temperature had 
dropped to 13°C. There was no significant increase 
in serum magnesium when the cesophageal tempera- 
ture had dropped to only 17-20? C. Awakening from 
hibernation does not require a lowering of the serum 
magnesium, since there was no reduction of serum 
magnesium when body temperature was raised to 
18? C., & procedure which required 5-8 min. How- 
ever, one hour after arousal from hibernation, the 
serum magnesium had dropped. The increase ‘in 
serum magnesium in hibernation is unmfluenced by 
season. 

This research was aided by grants from the Central 
Scientific Fund of the College of Medicine, State 
"University of Iowa, and National Science Foundation, 
Washington, D.C. 


Marvin L. RiEDESEL 
G. Epcar Fork, Jun. 


Department of Occupational Health, 
University of Pittsburgh, 
Pitisburgh, Penn., 
and 
Department of Physiology, 
State University of Iowa, 

, Iowa City, Iowa. 

Dec. 6. 

* Suomalatnen, P., Ann. Acad, Sci. Fennieae, A, 58, 1 (1939). Platner, 
Ww. W., and Hosko, M. J., Amer. J. Ph isiol, 174, ara 19557. 
McBirnie, K. E., Pearson, t. G., Trusler, G. Karach 
and Bigelow, WwW. GQ., Canad. J, Med. Sei., ut ‘421 (1038). 

? Natelson, S., and Penniall, R., Anal. Chem., 27, 434 (1955). 

* Orange, M., and Rhein, H. C., J. Biol. Chem., 189, 379 (1951). 


The ‘Seebeck Effect’ in a Purely lonic 
` System 


Ix a recent discussion of the transducing mechanism 
responsible for thermal sensibility, it was argued that, 
if the free nerve-ending and the extracellular fluid 
surrounding it could be regarded as a thermocouple, 
a single sensory mechanism could account for the 
sensations of ‘warm’ and ‘cold’!. A calculation of the 
potential difference associated with temperature 
gradients in homogeneous electrolytic solutions in- 
dicated that a thermoelectric effect large enough to 
account for the depolarization of a nerve fibre would 
almost certamly have to arise at the interface between. 
the two phases of such an ionic thermocouple. Such 
an effect, analogous to the Seebeck effect for metallic 
thermocouples, has not previously. been demon- 
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Fig. l. Variation of + Ag/AT with log € for cation-(R) and 
a4nlon-(R') exchange resins. KR represent the cation resin in 
, the potassium form, etc, The observed values of Ag/AT were 
negative for the anion resin. The full and broken lines have the 
slope 2-303 RjzF; the broken line refers to the anion resin 


strated, so far as we are aware, for “purely ionic 
systems. The following results show that the effect 
exists, and is of appreciable size. 7 

As it was essential for the solid phase of the 
suggested ionic thermocouple to consist of an im- 
mobile framework of ions in which mobile ions of 
opposite sign are held, sheets of anion- and cation- 
exchange resins (‘Permaplex A10 and ‘CG 10° 
respectively) prepared by the Permutit Co., Ltd., 
were selected. Strips of the resin 1 em. wide, 0-5 mm. 
thick and 10-16 cm. long were bent mto a U shape 
and covered with 56° C. paraffin wax to prevent loss 
of moisture by evaporation. The cell used for the 
cation exchange resin was: í 


Ag, AgX ]*meoe MX 


Resin in M+ | Aqueous MX 
conc. form | s c | ag, Asx 


conc. 
qo qu PHAT qo 

where X represents a halogen anion. The electrodes 
were introduced solely m order to make measure- 
ments of potential changes in the resin-electrolyte 
system possible, and made no net contribution to 
the e.m.f. developed by the cell. A sumilar cell was 


used for the experiments with the anion-exchange 


resins. The results were not intended to be precise ; - 


the main purpose of the work was the demonstration 
of the réality of the effect. 

In general, the measured e.m.f., Ag, was a linear 
function of the temperature difference AT across the 
strip, and the thermoelectric power Ag/AT' was 
reproducible for a given strip. Individual strips of 
the same nominat composition did not always show 
identical values for the thermoelectric power, prob- 
ably because of slight differences in the concentration 
of the mobile ion in the solid phase. When the resins 
behaved reproducibly, the thermoelectric power of 
the cell was a logarithmic function of the concentra- 
tion of the common ion (M+ in the above cation-resin 
cel) in the electrolyte. This 18 seen in Fig. 1, where 
the experimental results are summarized. The values 
of Ag/AT shown represent average values for this 
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quantity over the range 20-55° C. and are accurato 
to about 0:02 mV. deg.-}, 2 

The variation of the thermoelectric power with 
the concentration of the common ion is of the form 
expected if the resin-solution interface is regarded as 
analogous to an electrode reversible to X^ or M+ ions. 
On this model, the mterfacial potential developed for 
unit change in 7' should change by approximately 
2:303 Rj/zF for a ten-fold change in the concentration 
of the common ion-in the electrolyte, wheré z repre- 
sents the algebraic charge on this ion: If the cell 
illustrated is taken as an example, the electrode on the 
right would be positive if M+ ions were released from 
the resin on heating, since the resin side of the interface 
would then become nagatively charged. The converse 
should be true-for a cell containing an anion-exchange 
resin. The straight lines in Fig. 1 show the theoretical’ 
value of the slope drawn as closely as possible to the 
experimentally determined points. There was, there- 
fore, in these systems a contribution to the total 
thermoelectric power, dependent upon concentration, 
which arose at the resm-solution mterface, that 1s; ° 
@ contribution analcgous to the Peltier e.m.f. in a 
metallic thermocouple. The remainder of ‘the 
measured e.m.f. was made up of two thermal diffusion 
potentials (analogous fo Thomson potentials) in the 
homogeneous phases in which temperature gradients. 
existed, namely, in the resin strip and in the salt 
bridges. These were probably small in comparison 
with the effect at the interface ; that in the electrolyte 
was probably of the order of tens of microvolts per 
degree. i 

If the mechanism of thermal sensation in free 
nerve-endings has ary relation to this model system, . 
‘a reasonable value for tho" thermoelectric power 
developed would be about 0-26 mV. deg.-i. Changes 
in the nature of tho solid phase could not change 


this value much. Since a voltage change of 10-15 mV. - 


is required to initiate a propagated impulse in a wide 
variety of excitable tissues, it is improbable, therefore, 
that a single free nerve terminal could respond with 
the required sensitivity on the basis of this model. 
This does not necessarily rule out the hypothesis, 
since depolarization of an axon or cell body of nerve 
cells may be accompäshed by the spatial or temporal 
summation of local depolarizations, individually or 
of a smaller magnisude than the minimum em. 
required for the ‘triggering’ of the parent axon ór^ 
cell body. For the detection of a 1 deg. C. difference- 
in temperature some forty to sixty locally propagated 
impulses of 0:25 mV. would be required to be sum- 


-med at one stem’ nerve fibre to evoke a discharge. 


This ıs not an unreasonable number; in fact, many 
stem nerve fibres give rise to more than sixty nerve 
terminals. . 

We are indebted to ,Dr. T. R. E. Kressman, of 
the Permutit Co., far advice and for samples of tho 
‘Permaplex’ resins. The equipment used at Oxford 
was obtamed with s grant to Dr. G. Weddell from 
the Rockefeller Fcundation, which is gratefully 
acknowledged. ie agit a 

: H. J. V. TvnnErL. 

Department of Chemistry, : 

University. of Shoffield, M. 
E AES . D. "A^ TAYLOR 
i i - .:C. M. WrnLrAMS. 
Department of Anatomy,. ` 
University of Oxford; ~“ ~- 
1 Tyrrell, E J. 
918 (1954). 
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. Flame Spectrum of Barium: Red and 
, Infra-Red Bands 


Tue diffuse bands appearing very strongly in the 
,flame spectra of the alkaline-earth metals have been 
"identified as due to the hydroxide radicals, CaOH, 

SrOH and BaOH..-: This identification is based on 
the work of James and Sugden! on. hydrogen-air 
flames, employing photometric methods, and on work 
on isotope shifts with deuterium, which have been 


obtained for CaOH by Gaydon? and for SrOH by . 


Huldt and Lagerdjvist?. The flame method has now 
been extended to.the strong red and infra-red barium 
bands. i 


EX DEKI CM- E 
Amn pores aho 


7,000 - 
Wave-length (angstroms) 
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i l 
Fıg. 1. Diagrammatic spectra of barium halide radicals, compared. with the diffuse bands 


of barium flame spectrum 


Tt has been pointed out by-James and Sugden that 
there is a very marked sumularity between the spectra 
of the alkaline-earth halide radicals and hydroxide 
radicals, the hydroxide falling between the fluoride 

_and chloride. With calerum and strontium the green 
and orange and orange and red flame bands correspond 
to B*X > X*D and A — X2X systems of the halide 
radicals. In the case of barium the blue-green bands 
correspond to the C2{] + X*X halide system. Bands 
analogous to the first two systems can be predicted 
to he in the red and infra-red, m the region 7000— 

- 9000 A. It has been suggested by Huldt and 
Lagerqvist that barium flame bands lying at 8000- 
10,000 A. might be due to BaOH. 

“These bands were photographed, and the spectrum 
is represénted diagrammatically in Fig. 1, together 
with the-spectra of barium halide radicals as listed 
by Pearse and Gaydon‘. It-extends from about 
7200 A. to 9000 A. (and probably beyond). The 
bands aro all broad and diffuse and cannot possibly 
be confused with the red BaO bands, which show 
heads and are degraded to the red. The general 
appearance of these bands is exactly the same as of 
those in the blue and green, which are known to be due- 
to BaOH. The resemblance between the distribution 
of the diffuse bands and BaF bands ıs very marked. 
It thus seems very probable that all the diffuse bands 
in the flame spectrum of barium arise from the same 
molecule, BaOH. - 
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Further evidence was obtained from measurements 
of the integrated intensities, using a glass spectro- 
meter of low resolution combined with a photo- 
electric device. The measurements were made in 
various flames, obtamed by burning different mix- 
tures of hydrogen and oxygen, with nitrogen diluent. 
in a Méker burner. The flames were of the shielded 
type, described by James and Sugden*, and barium 
was introduced into them in the form of a fine spray 
of a dilute salt solution. The flame temperatures 
were measured by the sodium D-line reversal 
method. . . 
In Fig. 2, logi, Jpana 18 plotted against 1/T° K..for 
the red and infra-red bands, the green BaOH band 
- (à approx. = 5150 A.) being m- 
cluded for comparison. The ex- 
perimental points do not lie on 
smooth curves but are grouped 
into ‘families’ of four, cherac- 
terized by different nitrogen-to- 
oxygen ratios m the pre-burned 
' gases. This effect illustrates the 
dependence of the concentra- 
tion of the emitter on the com- 
position of the flame, and it 1s 
practically the same for the 
three bands considered. (The 
accuracy of the measurements 
decreases towards lower tempera- 
tures.) Very similar results are_ 
obtained for the corresponding 
bands in the spectra of calerum 
and strontium. In all cases the 
dependence of band intensity on 
flame composition is character- 
istic, and so the red and infra-red 
BaOH bands fit very well into 
the general scheme of hydroxide 
radical bands. -It will be re- 
called that it was on the basis 
of measurements made on the 
band intensities in isothermal 
flames that James and Sugden originally. identified 
the strongest features of the alkaline-earth flame 
spectra as due to hydroxide radicals. 
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Fig. 2. Intensities of BaOH bands in various flames 
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I am grateful to Dr. T. M. Sugden for his advice ` 


and encouragement, and to Girton College and the 
Ministry of Education for & studentship. 
E. M. BurnzgwICZ 
Department of Physical Chemistry, 
University of Cambridge. 
Dec. 6. , 
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Infra-red Spectra of Chelating Agents: 
2-Phenacylpyridine Derivatives 
Ir has been.suggested that in & conjugated system 
of the type (I), where XH and Y can form a hydrogen 
bond donor-acceptor system, there is a significant 


contribution of the ionic form (II) to the ground ` 


state of the chelate system. 


~ 


+ — 
X—H.4.Y X—H....Y 
| ; l I | 
ap E — BER ENE 
q) qn 


This phenomenon has been termed ‘conjugate 
chelation’, and has been observéd to occur in acetyl- 
acetone, enolizable cyclic B-keto esters, in partially 
fluorinated 8-diketones, in  2-acetyl-1-hydroxy 
naphthalene and related compounds, in 1-hydroxy 
anthraquinones, in flavanones and in ortho hydroxy 
aromatic aldehydes and ketones. All these com- 
pounds belong to the type (I) where X and Y 
represent oxygen atoms, but they fall into two 
classes. On one hand, there are the aliphatic and 
alicyclic materials, in which the double bond plays 
no part m any resonant system other than the 
chelate ring; and on the other hand are the aromatic 
compounds where the enol double bond is involved 
in an. additional resonant system. 

The systems mentioned above are characterized by 
carbonyl absorptions which are of increased intensity 
and widely shifted from the normal position. Further- 
more, the hydroxyl absorptions are weak and diffuse, 
and so greatly shifted from the normal position as to 
indicate extremely, strong hydrogen bonding. 

As part of a general investigation into the infra- 
red spectra of chelating agents and metal chelates, 
some derivatives of 2-phenacylpyridines! have been 
examined. These compounds, which are of interest 
because of their possible bacteriostatic activity?, are 
now shown to represent another class exhibiting 
conjugate chelation. 

All the compounds were examined as solid mulls 
in ‘Nujol’ .and as solutions in chloroform, carbon 
tetrachloride or bromoform. The spectra were 
obtained with a Perkin-Elmer double-beam auto- 


matic recording spectrophotometer with a rock-salt . 


rism. 
j The infra-red spectrum of 2-phenacylpyridine 
(III, R = H) in the solid state does not show an 
absorption in:the position normal for a carbonyl 
which is conjugated with an aromatic ring (1,700— 
1,680 cm.-1)%, and neither can any hydroxyl absorp- 
tion be observed., In chloroform or carbon tetra- 
chloride solution, however, where an` equilibrium 
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between the keto and enol forms existé, & very weak, 
diffuse hydroxyl absorption can be’ observed in thé 
anomalous position cf 2,000 cm.-!. It can be con. 
cluded, therefore, tb&t not only does 2-phenacyl. 
pyridine exist, in the solid state, in the enol form 
(IV, R = H), but also that the-intramolecular hydro- 
gen bond is greatly strengthened by resonance 
stabilization with the ionic forms (V, R = H and 
VI, R = H) (cf. resonance stabilization of carboxylic 
acid dimers, C. A. Coulson, “Valence”, p. 303). 
Similar results were obtained from a series of 
2-phenacylpyridine derivatives (see Table 1), with the 
-exception of the hydroxy- and amino-compounds, 
which show & norma: carbonyl absorption, and exist 
in the keto form in the solid state. It is significant ' 
that the hydroxy- and amino-groups have the largest 
negative Hammett co values of the various sub. 
stituents in Table 1, but it should also be noted that 
these two groups offer alternative hydrogen donors 
for hydrogen-bond formation. M 
The compounds listed in Table 1 show only two 
bands in the out-of-plane C—H deformation vibration’ 
region, and these can be assigned to. the pyridine 
ring substituted in the «-position and “the para 
di-substituted benzene ring. In each of the com- 
pounds which exists m the enol form (and where 
conjugate chelation occurs), the benzene and pyridine 
ring absorptions are constant, but situated at the 
extremes of the normal ranges. In- the hydroxy- and 
amino-compounds, however, the frequencies are not 
constant, but appear in expected positions. Further- 
more, both the benzene- and pyridine-ring absorption ` 
bands appear as doablets, or undergo considerable 
shifts,* when these compounds are examined in 
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Table 1. 
. 2-PHENAOYLPYRIDINE DERIVATIVES + 


Hammett | Pyridine | Bénzene 
c value of | ring vibra- | ring vibra- 


Compound tion fre- | tion fre- 


2-p-Bromophenacylpyridne 
2-p-Chlorophenacylpyridine 


2-p-Fluorophenacylpyridine 
2-p-Methylphenacylpyridine 
2-p-Methoxyphenacylpyridine 
2-p-Hydroxyphenacylpyridine 
2-p-Aminophenacylpyridtne 








^ 


^ 
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NN 
bromoform solution in which ‘both the keto- and 
énol-forms exist. (Bromoform is transparent in this 
region.) There is normally very httle difference 
between: the spectra of the solid and the solution for 
thesé particular froquencies. 

“This observation is of interest in view of the 
attention currently being given to the relation between 
“polarity and infra-red frequencies‘, These results also 
indicate that ib may be possible to study keto—enol 
tdutomerism in these cases in the low-frequency 
region which possesses the advantages of being fairly 
clear and containing strong bands. 

Further work on these compounds will be published 
later. Thanks are due to Drs. A. H. Beckett: and 
K. A. Kerridge, of the School of Pharmacy, Chelsea 
Polytechnic, for providing the samples. 

: R. F. BRANCH 
Ministry of Supply, 
Chemical Inspectorate, 
Block “A”, x 24 
Station Approach Buildings, 
Kidbrooke, 
London, S.E.3. 
Nov. 18. 
1 Beckett and Kerridge, J. Chem. Soc., 2948 (1954). 
E EX. Pane. Patricia Clark, and Smith, J. Pharm. Pharmacol., 
3 Bellamy, arias Spectra of Complex Molecules” (Methuen, 
; London, 19 
* Bellamy, VJ. ied. Soc., 2818 (1955). 


Photoelectric Phenomena with Copper 
Phthalocyanine 


Ox the evidence of the dépendenee of electric . 


conductivity upon temperature, Eley’ and Vartanyan? 
reached the same conclusion, namely, that both 
phthalocyanine and its metallic derivatives should, 
be ‘regarded as kinds of semiconductors. In- this 
connexion we wish to report that copper phthalo- 
eyanine exhibits the following photoelectric phe- 
nomena: (1) photoconductivity, (2) generation of 
electromotive force, and (3) change of the surface 
potential, both (2) and (3) being induced ` “by, 
illumination. 

Experiments were conducted in vacuo at room 
temperature, employing crystal films prepared ‘by 
vacuum sublimation. The light sources were & 
tungsten filament lamp, and mercury and sodium 
vapour lamps. Suitable filters being employed, 
whenever necessary, it was ascertained that the 
photoelectric phenomena. occurred upon the illumina- 


tion with ultra-violet or near infra-red as s well as with ' 


, Visible light. h 
“Conductance was measured by means of & 
surface cell. The organic crystal was deposited by 





Tig. 1. Photocell for the measurement of electromotive force. 
A, translucent gold film: B, metallic ring; C, specimen film ; 
D, platinum disk 
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Fig. 2. The terminal voltage ez and the change of surface 
potential (AS)x plotted SEA light intensity (tungsten filament 
amp 


0-4 


sublimation on the surface of a quartz plate between 
the two gold electrodes of the cell. .Photocurrents 
obey Ohm’s law withm the range studied (up to 
100 V./cm.), and are proportional to the square roots 
of the light intensities. 

The cell used m measuring the electromotive: force 
was of the sandwich type; that is, the erystal to be 
tested was first deposited on the surface of a platinum 
disk and then a thin translucent film of gold was 
prepared by evaporation upon the organic crystal 
(Fig. 1). When the photocell was illuminated without 
imposing any external voltage, an electromotive force 
was generated, and the film of gold became negative. 
In Fig. 2 the terminal voltage ez induced by the 
illumination 1s plotted against the light intensity. 

~The surface potential was measured with a vibrating 
capacity electrometer. The fixed electrode was a 
platinum disk covered with the organic film. There 
occurred a distinct change upon illumination in the 
surface potentia] of the crystal film. ‘The photo- 
electric effect of this experiment was of the same 
—nature as found in the usual inorganic semiconductors 
such as_germanium® and in organic dyes such as 
crystal violet*. The relation between the change of 
surface potential ( ASr) and the light intensity is also 
shown in Fig. 2. 

These photoelectric phenomena are possibly due 
to the creation of mobile charges (electrons or positive 
holes) by the illumination, so that they should all be* 
related to one another. They are certainly evidence 
of the semiconducting character of copper phthalo- 
cyanime. Similar phenomena have also been observed 
in our laboratory in crystals of metal-free phthalo- 
cyanine. 

Details of the work described above will be 
published elsewhere. We thank Prof. K. Higasi for 
his interest and encouragement. 

HIROAKI BABA 
Kazuo CHITOKU 
KERO Nrrra 
Research Institute of Applied Electricity, 
Hokkaido University, 
Sapporo, Japan. Nov. 26. 
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* Vartanyan, A. T., J Phys. Chem. U.S.S.R., 22, 769 (1948) ; Chem. 
Abstr., 43, i272 (1949) 
? Brattain, W. H., and Bardeen, J., Bell Syst. Tech J., 32, 1 (1958). 
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FORTHCOMING EVENTS | 


Monday, April 9—Tuesday, April 10 


SOCIETY OF CHEMIOAL INDUSTRY, LONDON SEOTION (in the William 
Beveridge Hall, Senate House, University of London, London, W.C.1), 
at 9.30 a.m. daily—Symposium on ‘Applications of Infrared Spectro- 
scopy”. $5 : 


Monday, April 9 Saturday, April “14” 


-.. INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, London, 
W.C.2)—Convention on “Digital-Computer Techniques”. 


Tuesday, April 10 


ZOOLOGIOAL Socrety OF LONDON (at the Zoological Gardens, 
Regent’s Park, London, N.W.1), at 5 p.m.—Scientific Papers. 


INSTITUTION OF CHEMIOAL ENGINEERS (at the Geological Society, 
Burlington House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. H. I. 
Downes: “Patents in Chemical Engineering”. 


SOCIETY FOR ANALYTICAL CHEMISTRY, PHYSIOAL METHODS GROUP 
(in the Large Chemistry Lecture Theatre of the Imperial College of 
Science and Technology, South Kensington, London, S.W.7), at 
6.30 p.m.— Meeting on ' ‘Plant Instrumentation". Dr: B. W. Bradford ; 
“Progress in Plant Analytical Control Methods”; Dr. A. E. Martin: 
"Ihe Sonic Gas Analyser"; Mr. D. A. Patient: ‘Automation in the 
Laboratory”. 


Tuesday, April !0—Thursday, April 12 


FARADAY Soorety (in the Great Hall, The University, Nottingham) 
—General Discussion on “Membrane Phenomena”. 


Tuesday, April 10—Friday, April 13 
INSTITUTS OF METALS (in London)—Spring Meeting. 
Tuesday, April 10 z 
(At the Royal Institution, Albemarle Street, London, W.1), at 


7 p.m.—Dr. Willis Jackson, F.R.S.: ''Ferroeleetries—the Dielectric 
Analogue of Ferromagnetics” (May Lecture). 


Wednesday, April tt 

(At Church House, Great Smith Street, S.W.1), at 10 a.m.—Annual 
General Meeting. Major C. J. P. Ball: “The History of Magnesium” 
(Presidential address). 


< 


) Wednesday," April If 


GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Dr. Raymond Pickering: “The Pleistacene 
Geology of the South Birmingham Area". (Paper to be read by Prof. 
F. W. Shotton.) 


ROYAL METEOROLOGICAL SOCIETY (at 49 Cromwell Road, London, 
S.W.7), at 5 p.m.—Mr. J. Paton: “The Polar Aurora” (Symons 
Memorial Lecture). 


INSTITUTE OF PETROLEUM (at 26 Portland Place, London, W.1), 
at 5.80 p.m.—Mr. J. W. Platt: “The Oil Industry—Its Place in the 
World and Its Future", 


SOCIETY oF CHEMICAL INDUSTRY, FOOD GROUP—NUTRITION PANEL 
(at the Royal Society of Medicine, 1 Wimpole Street, London W.1), 
at 5.45 p.m.—Annual General Meeting; at 6 p.m.—Fourth and Final 
meeting of the series “Nutritional Requirements and Food Forti- 

cation”, 


Soolety FOR ANALYTICAL CHEMISTRY, MIOROOHEMISTRY GROUP 
(in the Restaurant Room of “The Festhers”, Tudor Street, London, 
E.C.4), at 6.30 p.m.—Discussion meeting on ''Complexones in Micro- 
chemistry". Opening Speakers: Mr. H. J. Cluley and Mr. C. Whalley. 


Wednesday, April I I—Thursday, April 12 


LABORATORY ANIMALS BUREAU (at the Royal Veterinary College, 
Boyal College Street, London, N.W.1), at 9.80 a.m, daily—Ninth 
ongress. 


Wednesday, April |1—Friday, April 13 


London, W.C.1), at 10 a.m. daily—Symposium on ‘“Epoxide Resins— 
Their Chemistry and Structure in Relation to Their Properties and 
Applications". 


Thursday,fApril 12 


ROYAL Sooty OF ARTS, COMMONWEALTH SEOTION (at John Adam 
Street, Adelphi, London, bd at 5.15 p.m.—Mr. H. Nutcombe 
Hume: “The Work of the Colonial Development Corporation” 
(Thomas Holland Memorial Lecture). 


INSTITUTION OF CHEMICAL ENGINEERS (in the Lecture Theatre, 
Institution of Civil Engineers, Great George Street, London, S.W.1), 
at 5.80 p.m.—Mr. W. L. Wilson, Mr. P. A. White and Mr. J. G. Milton : 
“The Control, Conveyance, Treatment and Disposal of Radioactive 
Effluents”’. - E 

PuysioaL SOOTY, Acoustics GROUP (at the Imperial College, 
Imperial Institute Road, London, S.W.7), at 5.30 p.m.—Mr. A. 
Polinkoff: “Development of Transistor Heartng-Aids”’. 
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. SOOIETY OF CHEMIOAL INDUSTRY, PLASTICS AND POLYMER GROUP ~. M 
(in the William Beveridge Hall, Senate House, University of London, 
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SOCIETY OF CHEMICAL -NDUSTRY, MICROBIOLOGY GROUP (at the 
Medical Society of Londoa, 11 Chandos Street, Cavendish quare, 
London, W.1), at 6 p.m.—-Annual General Meeting. Mr. H. J. Bunker. 
‘Microbiology 1n Industry”. 


BRITISH PSYOHOLOGIQAL SOCIETY (joint meeting of tlie INDUSTRIAL 
and SOCIAL PSYOHOLOGY SECTIONS, in the Psychology Department, 
Birkbeck College, Malet St-eet, London, W.C.1), at 7.30 p.m.— Prof. 
Ross Stagner (University of-Illinols) : 
in Industrial Relations", y 


Thursday, April 12—Friday, April 13 


INSTITUTE OF PHYSICS, X-Ray ANALYSIS GROUP (Joint meeting 
with the Low TEMPERATUEE GROUP of the PHYSIOAL, SOOIETY, at the 
Clarendon Laboratory, Ox:ord)—Conference on “Low Temperature 
Crystallography”. "T * 


SOCIETY OF LEATHER TRADES’ CHEMISTS (In the Chemistry School, 
Pembroke Street, Cambridze), at 9.80 a.m. daily.—Symposium on 
“Vegetable Tanning”. mot * 


F-iday, April 13 t 


LABORATORY. ANIMALS BUREAU (at the Royal Veterinary College, 
Royal College Street, Lordon, N.W.1), at, 9.45 a.m.—Symposium 
= ra of Laboratory Animals’. Chairman: Prof. J. W. 

owie. ` 


. _ BIOOHEMIOAL Soorty (in the Department of Biochemistry, The 
University, Glasgow), at 12 30 a.m —Scientifie Papers. 


INSTITUTE OF METALS (in the Weir Hall of the Institution of Naval 
Architects, 10-Upper Belgrove Street, London, S.W.1), at 2.30 p.m.— 
rius xb Schmid (University of Vienna): “Electron Emission 
rom Metals”. 


~ ROYAL ASTRONOMIOAL Soorery (at Burlington House, Piccadilly, 
London, W.1), at 4.80 p.m.—Scientific Meeting. 


| INSTITUTION OF MEOHANIOAL ENGINEERS, APPLIED  MEOHANIOS 
GROUP (at 1 Birdcage Walk, Westminster, London, S.W.1), at 5.30 p.m. 
—Prof. J. L. M. Morrison, Mr. B. Crossland and- Mr. J. S. C. Parry : 
Rog ey Under Triaxial Szress—Development of a Testing Machine 
an 
“The Fatigue Strength of Specimens Containing Cracks”. 


'"INSTITUTR OF PHYSICS, INDUSTRIAL SPECTROSCOPY GROUP (at 
47 Belgrave Square, London, S.W.1), a& 5.80 Pn M F. W. J. 
Min * "Determination of Isotopic Abundance by Emission Spectro- 
scopy”. b 

- ` ASLIS (at the Royal Socisty of Arts, 8 John Adam Street, Adelphi, 
London, W.0.2), at 6 p.m.—Mr. C. N. Kington: ‘Industrial Research 
ba Small Firms, with special reference to the Role of Information 

ervices"', - b 


i Friday, April 13—Sunday, April I5,” 


BOTANICAL SOOISTY OF THE BRITISH ISLES (in Tuke Hall, Bedford 
~College, Regent's Park, London, N.W.1), at 10.15 a.m. dany—Con- 
ference on “Progress in the Study of the British Flora”. ^. 
Sunday, April 15 S NEM 
‘Field Meeting in the neighbourhood of Hitchin, Hertfordshire. 
UE - 


^ 


za 


3 . Saturday, April 14 


_ ASSOCIATION OF CLINICAL BIOOHEMISTS (joint meeting with the 
BiocHEMIOAL SocrmgTY, in the Biochemistry Department, The Univer- 


sity; Glasgow)—Papers and Demonstrations, including à Symposium ~ 


on “Clinical Control of Electrolyte Deficiencies”. 





APPOINTMENTS VACANT . 


` APPLICATIONS-are"invitel for the following appointments on or 
before the dates mentioned: 

- ASSISTANT (Grade A) IN THE ELEOTRICAL ENGINEERING AND 
PHYSICS DEPARTMENT, primarily for physics, calculations and eng- 
ineering science-—The Secretary, Poplar Technical College, Poplar 
High Street, London, E.12 (April 14). 

“ASSISTANT LECTURER or LECTURER (with special qualifications in 
applied mathematics or theoretical physics) IN THE DEPARTMENT OF 
APPLIED MaTHEMATIOS—Tke Registrar, University College of Wales, 
Aberystwyth (April 14). 

ASSISTANT LECTURER R 
either inorganic or physical chemistry) IN THE DEPARTMENT OF IN- 

RGANIC AND PHYSIOAL CnaMISTRY— The Registrar, The University, 

* Liv ] (April 14). mg 
Liverpool (Apii 19) graduate, preferably with experience of spectro- 
chemical equipment) for advisory work concerned mainly with trace 
elements in plant nutritior—The Secretary, Edinburgh and East of 

Scotland College of Agriculture, 13 George Square, Edinburgh (April 14). 

“Director (scientist or technologist of established reputation, wit 

administrative experience) DF THE SOIENCE MUSEUM-—The Secretary, 

Civil Service Commission, Szientific Branch, 30 Old Burlington Street, 

London, W.1, quoting $.4£75/56/1 (April 14). 

“ASSISTANT LECTURER (preferably female) IN PHYSIOS—Ihe Principal, 

Royal Holloway College, Englefield Green, Surrey (April 16). 

LECTURER or ASSISTANT IN THE JOINT DEPARTMENT OF CHEMICAL 
TECHNOLOGY AND CHEMIOAL ENGINEERING (University of Edinburgh 
and: Heriot-Watt College)—The Assistant Secretary, The University, 

i April 16).. z 
gy rt yn, Grade 8 (with a degree- of high standard, 
with physics as à major subject, together with several years relevant 
research experience) IN THE DEFENOE STANDAPDS LABORATORIES, 

Department of Supply, Maribyrnong, Victoria, Australia, for research 

in X-ray and gamma-ray physles—The Senior Representative (AP.58), 


~- e 
V 


47 


iminary Results"; Mr. N. E. Frost and Mr. C. E. Phillips : 


“Recent Psychological Research - 


4 
or LECTURER (with special qualifications in ^ 
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YU ED of Supply, Australia House, Strand, London, W.C.2 


(April 16 E E 
~ FORESTRY OFFIOER (with a degree in forestry from a British univer- 
sity) for work on schemes for the planting of derelict pit heaps, tree 
preservation orders, felling licences, park layout, ete.—The County 
Planning Officer, 10 Church Street, Durham: (April 18). 

LECTURER (with a good honours degrée) IN CHEMICAL ENGINEERING 
—The Registrar, ‘King’s College, Strand, London, W.C.2 (April 18y 

ASSISTANT ‘LECTURER IN BIOLOGY—The Registrar, University 
College of North Staffordshire, Keele, Staffs (April-20). 

« CHEMIST (with an honours degree in chemistry or equivalent quali- 
fications, and at least two years industrial experience) IN THE TEOH- 
NICAL POLIOY BRANOH of the Industrial Group of the United Kingdom 
Atomic Energy Authority, to assist in the preparation of long-term 
programmes covering all activities of the Industrial Group—The 
Recruitment Officer, U.K.A.E , Industrial Group. Headquarters, 
Risley, near Warrington (April 20). 

: ENGINEERS and PHYSIOISTS (Experimental Officer grade) IN THE 
ROCKET PROPULSION DEPARTMENT, Ministry of Supply, Westcott, 
Bucks, for research and development on rocket motors and propellants ; 
instrumentation and recordings ; investigations on high speed fiow 
and „heat transfer problems—The Ministry of Labour and National 
Service, Teehnical'and Scientific Register (K), 26 King Street, London, 
S.W.1, quoting A.105/6A/BN (April 21). by 

ASSISTANT LECTURER IN APPLIED MATHEMATICS—The Registrar, 
LER Mary ieee (University of London), Mile End Road, London, 

i pri pe ER : 

SENIOR LECTURERS, LEOTURERS or ASSISTANT LECTURERS IN : 
BOTANY, ORGANIC CHEMISTRY, MaTHEMATICS and ZOOLOGY, at the 
University College of Khartoum, Sudan—The Secretary, Inter- 
university Council for Higher Education Overseas, 20 Woburn Square, 
London, W.C.1-(April 25). ` . 

ASSISTANT ‘LECTURERS (Grade IIT) or DEMONSTRATORS (2) IN 
eee The Registrar and Secretary, The University, Bristol 

Ti . . NG 

unoprRANMIGEST or MATHEYATICIAN (with a first- or second-class 
honours degree or equivalent in engineering or mathematics, and 
preferably with experience in experimental aerodynamies), at-the 
Ministry of Supply Royal Aircraft Establishment, Bedford, to work 
in a section responsible for full-scale aerodynamies research on heli- 
copters—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), 26 King Street, London, S.W.1, quoting 
À.110/8A (April 28). > < 

ASSISTANT (with an honours degree 1n physios) IN THE DEPARTMENT 
Or NATURAL PHILOSOPHY— The Assistant Secretary, The University, 
Edinburgh (April 28). M 

LECTURER (with special qualifications in mineralogy, including a 
working knowledge of X-ray techniques) IN THE DEPARTMENT OF 
GEOLOGY— Phe Registrar, The University, Bristol (April 28) 

cIMPERIAL CHEMICAL INDUSTRIES -RESEAROH FELLOWS IN BIO- 

OHEMISTRY, CHEMISTRY, CHEMOTHERAPY, ENGINEERING, METALLURGY, 
PHARMACOLOGY, PHYSICS, and subjects allied to chemistry and phystes 
—The Academic Registrar, University of London, Senate House, 
London, W.C.1 (April 30) 
. LECTURER, Grade III or Grade II (preferably with reseatch interests 
in the fleld of high energy physics and theories of eleméntary particles), 
. IN THE DEPARTMENT OF PHysics—The Registrar, The University, 

Bristol (April 30). 

_ LECTURER Or ASSISTANT LECTURER IN PHILOSOPHY at the Univer- 
sity of Malaya, Singapore—The Secretary, Inter-University Council 
T AL Education Overseas, 29 Woburn Square, London, W.C.1 

pri . 

LECTURERS or ASSISTANT LECTUREBS IN BOTANY AND ZOOLOGY, 
at the University of Malaya, Singapore—The Secretary, Inter- 
“University Council for Higher Education Overseas, 29 Woburn Square, ; 
London, W.C.1 (April 30). *. E 

SENIOR LEOTURER (with a good honours degree, and preferably 
with experience in teaching overseas students) IN GEOGRAPHY, at 
Fourah Bay College, Sierra Leone (University of Durham)—The 
Secretary, Advisory Committee on Colonial Colleges, 1 Woburn 
Square, London, W.C.1 (April 30) - 
` CHAIR OF Botany at the University of Hong Kong—The Secretary, 
Association of Universities of the British Commonwealth, 36 Gordon 
Square, London, W.C.1 (Hong Kong, May 7). 

"LAWRENCE HARGRAVE CHAIR OF ABRONAUTIOAL ENGINEERING ab 
the University of Sydney, Australia—The Secretary, Association of 
Universities of the British Commonwealth, 86 Gordon Square, London, 
W.C.1 (Australia, May 7). 

READER IN MEOHANIOAL ENGINEERING at the University of Hong 
Kong—The Secretary, Association of Universities of the British 
aller 86 Gordon Square, London, W.C.1 (Hong Kong, 

y 7). E ý 

LEOTURER or' ASSISTANT LECTURER IN ORGANIO CHEMISTRY-—The 

Registrar, The University, Leeds 2 (May 12) 


The Secretary, Queen’s University, Belfast (May 15). 

RESEARCH ASSISTANT (with a degree of doctor of philosophy or 
equivalent research experiénce) TO-WORK IN THE DEPARTMENT OF 
APPLIED MATHEMATIOS on quantum collision problems.—Prof D. R. 
Bates, Queen's" University, Belfast (May 15). 

LECTURER (with a university degree in forestry and additional 
training and experience in forest zoology, or an honours degree in 
entomology (or zoology including entomology)) IN FOREST ZooLogy-—— 
The Assistant Secretary, The University, Edinburgh (May 31) 

SCIENTIFIC ASSISTANT (with an honours degree in biological sciences, 
some knowledge of foreign languages and the ability to write correct 
Englsh)—The Director, Commonwealth Bureau of Plant Breeding 
and Genetics, School of Agriculture, Cambridge (June 1). 

LEVERHULME STUDENT FOR RESEAROH IN CHEMICAL ENGINE 

. The Registrar, Imperial College, London, S.W.7 (July 1) 

INSTRUCTORS (with a Ph.D. degree or equivalent) IN THER DEPART- 
MENT OF CHEMISTRY, for duties which will involve undergraduate 
lecturing in Inorganic, Analytical and Physical Chemistry, and lab- 
oratory demonstrating—Prof. C. A. McDowell, Department of Chem- 
istry, University of British Columbia, Vancouver 8, B.C., Canada. 


IBRING— 


SSISTANT LECTURER IN INORGANIO OR PHYSIOAL CHEMISTRY— EM Stationery Office, 1956.) 300 French francs; 6s. ; 
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LABORATORY TEOHNICIAN (with some chemical experience)— Prof. 
F. C. Happold, Department of Biochemistry (University of Leeds 
.9 Hyde Terrace, Leeds 2. . Y* 

MASTER TO TAKE PHYSICS up to University Entrance standard— 
hon Headmaster, Keswick School, School House, Keswick, Cumber- 

and. - 5 s 

RESEAROH ASSISTANT (Ph.D. standard) for work on the physical 
absorption of vapours on ionic crystals—Dr. F. C.Tompkins,-F R S.,. 
Imperial College, London, S.W.7. : M 

TECHNICIAN (preferably with photographic and radiation experience): 
IN THE PHYSICS DEPARTMENT, to assist in a radiation protection 
service—The Secretary, Institute of Cancer Research, Royal Cancer 
Hospital, Fulham Road, London, S.W.3. 


REPORTS and other PUBLICATIONS’ 
(not included in the monthly Books Supplement) 


Great Britain and lreland 
Annual Report of the Chief Inspector of Factories for the year 1054. 


(Cmd. 9505 )` Pp. 265. (London:' H.M, Stationery Office, 1955.) 
8s. net. , 301 


Air Ministry: Meteorological Office. Handbook of Weather 
Messages. Part 1: . Transmission Schedules and Station Index 
Numbers. Second edition. (M.O. 510a.) Pp. xi+114. (London: 
ELM, Stationery Office, 1955.) 6s. nef. . 311 

Catalogue of Nuclear Reactors, 1055. Prepared by Atomic Ener, 
of Canada, Limited, Chalk River Project, with the co-operation of the 
Atomic Energy Research Establishment, Harwell, England. (AECL 
No. 220. CBRH-590) Pp. 60. (London: H.M. Stationery Office; 
Chalk River: Atomic Energy of Canada, Ltd., 1955.) 4s. 6d. net. [311 

Aluminium Development Association. Information Bulletin No. 
19: The Are Welding of Aluminium. Pp. 92. (London: Aluminium 
Development Association, 1955.) 2s. 6d. [311 

Memoirs of the Royal Astronomical Society. Yol. 67, Part 8: The- 
Cambridge Radio Telescope. By M. Ryle and A: Hewish. A Survey 
of Radio Sources between Declinations -38° and +83°. By J. R. 
Shakeshaft, M. Ryle, J. E. Baldwin, B. Elsmore and J. H. Thomson. 
Hs 18-154+plate 1. (London. Royal Astronomical Booioty, 1055) 


s. g ^, [3 
Aero Research Technical Notes. Buletin No. 156: The Uses of 
Stickiness. Pp. 8. (Duxford: Aero Research Limited, 1955.) [311 


. 
B 


Other Countries 


Proceedings of the American Philosophical Society. Vol. 99, No. 6 
(December 15, 1955): Studtes on Benjamin Franklin (The Two 
Hundred and Fiftieth Anniversary of his Birth, January 17, 1056). 
Pp. 1v 4-359—76. . (Philadelphia: American Philosophical Society, 
1955.) 1 dollar. + [201 

Académie Royale de Belgique. Classe des Sciences. Mémoires, 
Tome 29, Fascicule 3: Sur certaines classes d'espaces homogénes de 
groupes de Lie. Par J. Tits. Pp. 268. (Bruxelles: Académie Royale 
de Belgique, 1955.) 200 francs. d 201 

Henry N Ridley, 1855-1955. (The Ridley Centenary, 10th Decem- 
ber, 1955, Botanic Gardens, Singapore.) Pp. 16+1 plate. (Singapore. 
Botanic Gardens, 1955.) ; [201 

Abhandlungen der Deutschen Akademie der Wissenschaften zu 
Berlin. Klasse fur Mathematik und Allgemeine Naturwissenschaften 
Beiträge zur Tektonik des Thüringer Beckens. (Abhandlungen zur: 
Geotektonik Nr. 5. Herausgegeben vom Geotektonischen Institut der 


Akademie.) Pp. 173.-12 karten und profile. (Berlin: Akademie- 
Verlag, 1955.) 54 D. marks. . [201 
Institut Royal des Sciences Naturelles de Belgique. Expédition 


Océanograpbique Belge dans les Eaux Cótióres Africaines de l'Atlan- 
tique Sud (1948-1949). Résultas Scientifiques. Vol. 3, Fascicule 4: 
Larve de Cérianthaire. Par Eugène Leloup. Siphonophores. Par 
Eugène Leloup. Crustacés Décapodes, Pagurides. Par Jacques 
Forest. Some Opisthobranchs from West Africa. By Kathleen M. 
White. Alcyonaires Atlantiques Intertropicaux. Par Andrée Tixier- 
Durivault. Pp. 246 (6 plates). Exploration Hydrobiologique du Lac 
Tanganyika (1946-1947). Résultas Scientifiques. Vol. 4, Fascicule, 2 * 
Characeae. By Richard D. Wood. Hepatıcae. Par Constant Vanden, 
Pteridophyta. Par Fernand Demaret. Compositae, Leeaceae, 
Lemnaceae et Vitaceae. Par André Lawalrée. Pp. 82 (6 plates), . 
(Bruxelles: Instrtut Royal, des Sciences Naturelles de Belgique 
1! D 


955. " 

Possibilities of Action ın the Field of Nuclear Research. (Working 
Party on Nuclear Energy.) Pp. 70. (Paris: O.E.E C.; London: 
1 dollar. [301 
Smithsonian Miscellaneous Collections. Vol. 181, No. 4: New 
Cretaceous Brachiopoda from Arizona. By G. Arthur Cooper. Pp. 
-18--4 plates. (Publication 4227.) (Washington, D.C.. Smithsonian 
Institution, 1955 ) . 311 
Companhia de Diamantes de Angola. Servicos Culturais. Dundo- 
Lunda&-Angola. Museu do Dundo. Subsidios para o Estudo da Bio- 
logia na Lunda. Publicacoes Culturais No 28: Preliminary Revision 
of the genus Catantops Schaum and Review of the Group Catantopini 
(Orthoptera, Acrididae). By Dr. V..M. Dirsh. Pp. 151. (Lisboa: 
Companhia de Diamantes de Angola, 10506.) AME: 311 
Memorie dell'Istituto Italiano di Idrobiologlà “Dott. March de 
Marchi," Suppl. Vol. 8. Symposium on Biological, Physical and 
Chemical Characteristics of the Profundal Zone of Lakes, Pallanza, 
21-24 Luglio 1954. (Colloque N. 19, I U.B.8.) Pp. 530. (Milano: 
Editore Ulrico Hoepli, 1955.) ` (811 
Bulletin d'Information de l'Institut National pour l'Étude Agronom- 
ique du Congo Belge. Vol. 4, No. 6 (Décembre 1955): La culture du 
tabac au Lomami. Par RB. Vau Leer. Pp. 357-416. (Bruxelles: 
ICE National pour l'Étude Agronomique du Congo Belge. 

1955. s 
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New Books 


‘Soil Zoology - a l N « 





`» 
a 





re Edited by D. K. McE. KEVAN, B. Sc. ; AL. C. T.A., University of. Nottinziam, NE Qe pg 
i This book contains the papers read at the Second. Easter School i in Agziculturàl Science organized 
by the University of Nottingham School of Agriculture, together with a fall account of the techniques ` 
demonstrated, The purpose of the school was to provide a forum for discussion among specialists 
4 . in soil zoology and to provide tuition, both theoretical and practical, forthose who are now working 
by Se in the field but who have hitherto received no specialist training. : .' Price 555. 
te x ‘ . «c 





























Combustion Instability in Liquid Propellant Rocket Motors 
u.s g By Lurci Crocco and Sin-I CHENG, Daniel and Florence Guggenheim Jet Propulsion Centre, Princeton 
University. 
The results of combustion roughness on the operation of a rocket can produce very detrimental 
effects such as severe vibration and interference with the controls, mechenical failure, or burn-out of 
` -~  theinternal walls. The importance of these dottimiental effects makes it necessary to gain some unger: 
standing of the underlying processes. - 

. The ‘present monograph approaches the —: by making use-of our present knowledge of i 
combustion processes. The first part discusses a rational explanation for the existence of rough 
combustion ona qualitative basis.» The second part distinguishes a number of mechanisms which 
may be responsible for severe roughness. The third part establishes a quantitative relationship for 
the theoretical treatment of these mechanisms, and a final section is devoted to the development of 
the theory and discussion of results. E X : Price 375. 6d. 
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2 US i 2 L'atest additions to our list.— ; 
Adonitol 20/- G 
£500 p.a. tax free or Alanyi Dieis 5 l6/- d 
l . Allyl methacrylate (monomer) 88/-K. 
Tis 2-Amino chrysene 42|- H 
- 4-Amino-5-cyanopyrimidine 9[-G 
payable from your death for the balance 3-Amino-2-naphthoic acid — , T H 
; d 5-Aminotetrazole monohydrate - 
ofthe next 20 years costs only £30 a (mp. 200° C. dec.) i '  75/-H 
Tn 5-Amino- I, 3, 4-triazole (mp. meme 82/- H 
year for 16 years if. you are 29. It costs Azobenzene-p-sulpionic acid 65/-D 
: ; ; i ` Azulene 4j- G 
£40 a year if you are 37. Other amounts Behenyl alcohol RS 7/-D 
Bes . . Benzyl ethy! ketone 65|- H 
, are in proportion. . \ . Benzyl mercaptan E 30/- H 
4 ^ 2, 5-Bis-ethyleneirrino hydroquinone | . I1/-G 
. , m paras ees ; 

"BN, : p. 156-154? C) : ` 28/-.D 

ii Enquire for details of Butotenin bioxalate - ' 258|- G 

x « » 3 n-Butyl-anilne — . . . 38-K 
Income for Dependants p-tert-Butyl toluene ; 97/--K 
r j s à . Caesium ((metal) 5 gram ampoules) . <, 45/-G 

i = a-Carboxyphenyl phosphate -— 49/-G 

L-Carnosine (100 mgm. ampoules) .* 57/- d 


| The Equitable Life || 252 —iencoo^ Zp 
` R 4-Chlóro-m-phenyfenediamıne sulphate 21|- H 
Assurance. Society 


2-Chloro-p-phenylenediamine sulphate 19/- H 
Chlorophyll a, chromatographically pure 


(10 mgm. amps) 7 MO[- A 
(founded 1762) - Chlorophyll b, chromatographically pure 
s (10 mgm. amps) 110/- A 
19, Coleman Street, London, EP: f L. LIGHT & CO. LTD. 


"uad 


No shareholders : No agents 
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LECTURES AND COURSES 
BIRKBECK COLLEGE 
SESSION 1056-1557 BEGINS. MONDAY 


1956 
ternal Facul f 
Science and for -— ion 
Diploma in ology. Facuites also provided 
for parct-tone and ts reading for 





BOROUGH POLYTECHNIC `. 
BOROUGH- AE SEI 


(Revised -Ann ment) 
CHEMICAL REACTIONS 1 INDUCED BY 


IONIZING RADIATI 
A course of four lectures to 5 bs av i 
A, J. Swallow, oa Wednesdays, 630 to 
IE A 1L 18, 25 and May 2 Fee 
area ea and. further aeti apply to the 
Secretary at the Borough fuic, 


IMPBRIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
The follomug conas of lectures wul be grven 


In. the Department of Chemucal Engineenng on 
Monday a ons, commencing April 30, 1956 
Spectroscopy. 


Tey 





“Fiame T x lectures by Dr. 
A. G. Gaydon p.m _“ Opucs of Flames." 
ven lecto by Dr. F J. Wemberg at 4 p.m. 
and Guids London, S.W 7 pigs: 


OFFICIAL APPOINTMENTS 


The engagement of persons answenng these 
must made 





ANIMAL HEALTH TRUST 
WELLCOME VETERINARY RESEARCH 


m connection with veterinary 
lence or medicine, from any person who on 
October 1, 1956, 1s under years of age and 


hoids the } eabentup Diploma Of the Rosal Co 
'etennary legrce In any 
faculty relevant to ry science or medi- 
cine im any in the British 


the Advisory 
ection will be made In June, to 
take effect as from October 1, 1956 Closing 
ee ee 


Director, Ths Animal Health Tra Tran M 14 
Saher Piace, Westminster, London, S W.1. 


UNIVERSITY OF BRITISH 





magnetic resonance, paramagnetic 
resonance spectra of free radicals, or molecular 


structure, 

Applications, which should include the names 
and addresses of two mt should be sent 
1mmedintsiy 19 Professor C. A. McDowell, Depart- 

ot try, [st of Brush 
Columbia, Vancouver, B, BC, Canada 


COLLEGE QF ARTS AND SCIENCE | 


Appheations are d "d the following posi- 
tions’ (1) Lecturer 


The 


candi- 
expected to - 
Baghdad wot = MINE rember X" em 
Further information may be 
Atting Deag. — 


should 
Eg, be sent by 





: ROYAL TECHNICAL COLLEGE 
a GLASGOW 
(Affiliated to the University of Glasgow) 
* DEPARTMENT OF MECHANICAL, 
* CIVIL, CHEMICAL 
ING 
L ENGINEERING 
Of the Royal Technical 


of Mechameal, Civil, and Chemicah Engin- 
eenng. the Char is 
£1 by £100 to £2,200. 





UNIVERSITY OF GLASGOW. 
-ASSISTANTSHIP MATHEMATT 
Applications are rdi: for an poer a in 
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When lighting is limited... 


When available ‘light is limited the laboratory 
worker will appreciate the extreme speed* of the new- 
. . Kodak film, ‘Tri-X’. 

. This speed has been achieved without correspond- . 
ing increase in grain size. 'Tri-X" is therefore equally - 
suitable for macrography and microscopy, for photo- 
graphy of living specimens and for recording work with 
very fast light-spots. 5 : 


" ' Colour sensitivity is evenly balanced throughout 
a the spectrum; exposure latitude is generous. "Iri-X" 
adds greatly to the scope of the'camera in laboratory 

work, It is available m 35mm. miniature, 120 and 


Kodak | 
‘TRI-X? run 


daylight 34° . . . 200 
tungsten 33° . . . 160 
* At an exposure of 1[25th sec., and with normal development, 














EXPOSURE INDICES: 





We have prepared a folder of data sheets giving 


only about 0.0015 mcs. exposure is required to give a density of information about ‘Kodak’ films of particular interest to 
0.1 above fog. AUN * laboratory workers. Please write for your copy. 


T 


7 Kodak Limited, Industrial Sales Division, Kodak House, Kingsway, London, W.C.2 - 
v re 





‘Kodak’ 1s a registered trade-mark 
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This new version of the we 

known Chronotron Millisecon: 

Meter has eight ranges and measure 
time Intervals from 100 microsecond 

up to 10 seconds with an accurac 
generally better than-175 f.s.c 

The Chronotron is an electroni 
stop-clock and over 1,00 

instruments are in use all over the worlc 
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camera shutters and physiological reaction: 
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THE BALANCE OF TECHNOLOGICAL AND TECHNICAL 
| -.— MAN-POWER 


` 


HE need for balancing the claims of defence 

research against the competing claims on 
Britain’s limited resources of man-power, as well as 
the way in which the size of the Armed Services 
themselves inevitably affects the man-power available 
for industry in general, is well brought out m the 
White Paper on Defenco (see Nature, April 7, p. 635). 
The decision to reduce the man-power in the Forces 
to about seven hundred thousand by March 1958, as 
announced last October, 1s mtended to provide some 
relief to the man-power situation as well as to the 
national economy. While, however, the numerical 
demand for man-power by the Services may be thus 
shghtly reduced, the premium on skilled man-power, 
particularly the highly skilled long-service regular 
service-man, is increased. The improvements in pay 
in the Armed Services which have recently been 
announced are intended to increase the numbers of 
men signing on for, or converting to, long-service 
engagements and to reduce the wastage of man- 
‘power that is unavoidable with & rapid turnover of 
short-time regulars, ~ 

In this respect the Government has thus made a 
direct attempt to secure the more effective utilization 
of the man-power of Britain, and particularly skilled 
man-power; but the elimination of waste in this 
field has by no means received the attention which it 
demands. Indeed, the emphasis now being placed on 
the expansion of technical and technological education 
sometimes obscures the truth that such measures— 
even if there were no shortages of science or technical 
teachers, of buildings or equipment to causo delay m 
mplementing plans—take a term of years to fructify. 
There are no short cuts or quick returns in educational 
development; and apart from relieving & particular 
shortage by measures which merely drain the supply 
from other demands and create or intensify other 
shortages, the real hope for.the short-term alleviation 
of the man-power situation lies in the more effective 
use of the resources already at our disposal. 

Some of those ‘possibilities were well indicated in 
the proceedings of a Conference on the Utilization of 
Scientific Professional Manpower held at Columbia 
University, New York, in October 1953, and which 
have since been published*. The report appears to 
have received, little notice in Britain, although it 


occupation or profession to another. If we are to 
take account of it in planning the expansion of 
technical and technological education, we need to 
have more accurate nformation as to this ratio and 
as to the relative numbers engaged in the different 
occupations and proressions. 

Nor is this all. We need to assure ourselves that 
the ratio of technician to technologist or professional 
worker is a reasonable one in. the circumstances of 
to-day, and not one dstermined purely by professional 
tradition or conditions which are no longer relevant. 
For its elucidation >f this point alone and for its 
mdication of the possibilities in saving the time of 
the highly skilled professional worker as a result of 
careful re-examination of practice im medicine, in 
engineering and in ;eaching alone, the proceedings 
of the Columbia University Conference merit con- 
sideration by all concerned with the more efficient 
utilization of scientide and technical man-power in 
Britain. We canno; afford to allow questions of 
either professional ssatus or practice to hinder the 
fuller use of supporting technicians when this can be 
done without detriment to professional standards 
and the quality of the service. 

This question of the ratio of technicians to tech- 
nologists thus opens up larger issues. We need to 
ask the reasons for these ratios, why they should 
vary from mdustry to industry, from profession to 
profession, or even from plant to plant within an 
mdustry. The answərs to such questions will often 
throw light on the ways in which the less highly 
trained workers could be used to support and increase 
the efficiency of those fully trained, and may indeed 
suggest new ways in which the existing shortages of., 
scientists and technclogists could be ameliorated by 
making use of those with much less training. 

This is only the first of six major approaches to 
the more effective vtilization of scientific and pro- 
fessional man-power suggested at the Conference. 
Another is that adopted by the British Government 
in the new schemes of pay for the Armed Services, 
in so far as these provide incentives to prevent the 
wasteful turnover of professional trained personnel. 
This is a field in which industry, by giving more 
attention to the selection and placing of its recruits, 
could probably do sven more to reduce wastage ; 


mdicates questions to which answers are urgently- but more still will ke done if, in the new plans for 


required in Britain if man-power resources are to be 
wisely handled, and indeed if the resources now to be 
devoted to technical and technological education are 
to be expended to the best advantage, from the 
pomt of view of the nation and from that of the 
students themselves. For example, the recent White 
Paper on Technical Education assumes that five or 
six technicians may be required for each technologist. 
This, however, is a ratio which will vary from one 


* National Manpower Council. Proceedings of a Conference on the 
Utilization of Scientific and Professional Manpower Held October 
7-11, 1953, at Arden House, Harriman Campus of Columbia Univer- 
sity. Pp. xii+197, (New York. -Columbia University Press. 1954 ) 
3 dollars 60 cents, E 


"?the expansion of technical and technological educa- 


tion in Britain, due.sttention is given to encouraging 
adaptability and adequate breadth of education, as 
mdeed the White Paper recognizes. ; 

Another major approach specified at the Con- 
ference was the re-assessment of the appropriateness 
of the education and training of professional persons ; 
and this point is on» that is of especial importance 
in considering the expansion of technical education 
m Britain. Even wien full account is taken of the 
importance of encou-aging adaptability, the effective 
utilization of sciensific and technical man-power 
always depends on the way in which professional 


676 7 
education and training are related to the functions 
which those so trained sre expected to perform. 
This is one reason why the syllabuses for professional 

‘examinations as well as the curricula of technical 
colleges and universities require continual re- 
appraisal in the changing world of to-day. More- 
over, if wise decisions are to be made, the conception 
of the purpose of technological and of technical 
education, as well as of university education, must 
be clear and sound. ` 
The development of new patterns of work to 
improve the total output of professional workers 
and technicians in concert is another major approach 
which demands fresh minds and constructive think- 
ing, as well as a good deal of investigation. It could 
well prove a most fruitful field of investigation by 
the joint committees of the Department of Scientific 
and Industrial Research and the Medical Research 
Council, and some of the possibilities in this direction 
were indicated by the Secretary of State for Air in 
presenting the Air Estimates on March 5. Another 
major approach suggested is the increased use of 
capital to permit the full employment of professional 
- skill. This is an approach which, apart from capital 
considerations, is clearly more difficult to explore in 
Britain than in the United States. Under certain 
conditions, additional expenditure on buildings or 
equipment may well increase the output of goods or 
services from the same number of technologists or 
scientists. It will not, however, be sufficient to 
secure their co-operation alone: the fear of redun- 


dancy must be dispelled from the minds of those: 


who work with them, and unless this is done the 
capitel expenditure may merely increase the cost of 
the goods or services without any advantage. 

The sixth direction in which the Conference at 

- Columbia University looked for the more efficient 
7 utilization of scientific and technical man-power was 
through improved leadership and administration. 
This aspect, however, in respect of research was 
discussed even more fully at the ninth annual con- 
ference on the administration of research held last 
September at the Northwestern University Tech- 
nological Institute, Illinois*. The pattern of organ- 
ization in the United States differs considerably from 
that in Britain, and some of the criticism of that 
pattern which was expressed at the Conference has 
not the same validity elsewhere. There may, for 
example, be less risk in Britain that research 
activities at the universities will be expanded in 
ways inimical to teaching or the real purposes of a 
university : sponsored research and ear-marked 
grants are scrutinized too carefully, and it should 
“not be too difficult, with the existing organization 
rightly used, to ensure that fundamental research is 
. pursued on & reasonably even front. 

The comments on security and freedom of com- 
munication are another matter and touch as closely 
on the effective utilization of trained man-power in 
Britain as in the United States. In both countries 
intimate and rapid communication as well as secrecy 


* Proceedings of the Ninth Annual Conference on the Administra- 
tion of Research, September 7-9, 1955, Northwestern University 
Technological Institute, Evanston, Ilinois, U.S.A. Pp. 107. (Univer- 
sity Serles.) (New York: New York University Press, 1956.) 4 dollars. 
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and caution are needed in pushing back the frontiers 
of knowledge in other fields besides that of nuclear 
energy. The practical. problem is to provide the 
necessary minimum of security around the research 
and development programmes in the military field 
without hindering the degree of communication -vital 
to the maximum stimulation of inventive thinking 
and the effective application of results. To over- 
emphasize security is inconsistent with the effective 
prosecution of research, and is & continual cause of 
wasted man-power. 

Again, waste of inan-power in research easily arises 
out of administration which lacks full understanding 
of the outlook and methods of the research worker. 
The task of the administrator, even in applied 
research, consists nob merely in selecting the problems 
but also in providing the conditions which are most 
stimulating for creative work. ' Criticisms on this 
point made in the United States by Mr. P. P. 
Barnard apply more particularly to defence research ; 
but they have their implications for Britain also, and 
suggest ways in which the. efficiency of such research 
might possibly be increased by securing greater 


- co-operation on the part of industry. 


The criticism by business executives of the ad- 
ministration of research in the United States is of 
particular interest. Expenditure there on research 
is estimated at some 4,500 million dollars for the 
year ending June 30, 1956, of which about 2,000 
million dollars will be spent by industry and another 
1,000 million dollars on government contracts. with 
industry for defence»purposes. The magnitude and 
variety of such contracts have been severely criticized, 
as well as the widespread invitations to tender and 
the tendency on the part of some government agencies 
in the United States to treat research as & com- 
modity. These were all criticized as wasteful ‘of 
effort, and waste also arises in the administration of 
contracts, primarily from the lack of understanding 
already noted, while secrecy can Jead to serious 
duplication of effort by different departments and 
organizations. Generally it was considered that 
industrial research is cheaper than that administered 
by the Government, and this is a factor which sug- 
gests that the effort of the central government should 
be kept to the minimum that security and like 
considerations suggest. . 

From the point of view of the efficient utilization 
of scientific and technical man-power in Britain, if 
not of other resources, the distribution of research 
effort should be determined largely by the appro- 
priateness of the projects for the type of institution. 
Universities, government departments and research 
institutions, private research institutions and those 
of the public corporations and of private industry 
all have their particular or even special competence, 
advantage of which must be taken if the nation’s 
resources are to be deployed to the best advantage ; 
nor will this need disappear even when educational 
developments begin to overtake the shortage of 
scientific and technical man-power. Merely increasing 
the number of those who receive technical education 
will not solve this problem of making full use of 
creative man-power. It will still be essential to 
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apportion those resources of scientific and tech- 
nological man-power where they are most needed 
and can be most effective. 

Much of this question of securing more efficient 
utilization of scientific and technical man-power 
consists essentially in the prosaic work of making 
small adjustments here and there, so as to improve 
‘the relations between government departments or 
between such departments and industry, or those 
between the administrator and the research worker. 
The principles laid down by the Atomic Energy 
Commission of the United States in relation to its 
research programme deserve, however, to be noted 
and applied widely at a time when fundamental 
research is of growing importance to military and 
economie security alike. The university is still an 
unmatched source of fundamental knowledge, and 
progress ın research comes most rapidly when the 
individual scientist is free to follow the dictates of 
his own scientific curiosity and reasoning, without 
pressure from those who seek possible practical 
applitation of his findings. Moreover, the most 
significant progress in fundamental research is 
achieved by @ relatively few outstanding individuals. 
The emphasis on s research programme should 
accordingly be on the effective support of selected. 
men rather than of institutions, and the universities 
which produce these men should be supported in 
programmes that can be integrated properly with 
their educational function. It should be remembered, 
too, that the individual scientist is the best judge of 
what research effort will lead to the most significant 
progress in fundamental science ; and it should also 
be recognized that a programme for the expansion 
of technical and technological education whith fails 
to take due account of all such considerations is 


very unlikely to yield the maximum return for its | 


expenditure. 


THE CHEMISTRY OF CELLULOSE 


Cellulose and Cellulose Derivatives 

Prepared under the Editorship of Emil Ott, Harold 
M. Spurlin and Mildred W. Grafflin. Second com- 
pletely revised and augmented edition. (High 
Polymers Series: & Series of Monographs on the 
Chemistry, Physics and Technology of High Poly- 
meric Substances—Vol. 5.) Part 1, pp. xvi+ 509; 
Part 2, pp. viit+511-1056; Part 3, pp. viii+1057— 
1601. 

(New York: Interscience Publishers, Inc. ; London : 
Interscience Publishers, Ltd., 1954-55.) 12 dollars 
each part. 


NOWLEDGE of the chemistry of high polymers 
has grown so rapidly that it is difficult for the 
student of to-day to realize that only thirty years 
ago cellulose was generally regarded as a colloid of 
the micellar aggregate type based on a comparatively 
simple unit containing at most a few glucose residues. 
Even the X-ray crystallographic results were inter- 
preted as providing supporting evidence for this 
view. New ideas on the possibility of a covalent 
bond structure for large molecules were provided by 
the pioneering, work .of Staudinger, and in 1926 
Sponsler and Dore suggested a formula for cellulose 
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in which the molecule was represented as a long 
chain of consecutive:y linked glucose residues. This 
particular structure sould not be reconciled with the 
detailed chemistry əf cellulose, and the one now 
generally accepted, which postulates a long un- 
branched chain of p-L4-linked n-glucopyranose 
residues, was then ptt forward by Haworth. Detailed 
imterpretations of.the X-ray date on the new basis 
were given by Meyer and Mark, and to some chemists 
it appeared that tne problems of the structural 
chemistry of cellulose had been solved. Nevertheless, 
those whose business it, was to deal with industrial 
applications of cellulose remained dissatisfied, feeling 
that many of the dstails which gave the substance 


“its special properties were beyond the range of the 


available chemical and physical methods of investi- 
gation. 

To some extent subsequent work on the organiza- 
tion of cotton cellulose, wood cellulose and regenerated 
cellulose into crystalline regions alternating with less 
highly ordered pcttions helped to explain the 
reactivity of the various celluloses. Much also was 
discovered which helped to explain the distinctive 
properties of the oxycelluloses and hydrocellulose. 
But little was known of the organization of the 
macromolecules in the region between the single 
chains revealed by chemical investigation and the 
relatively gross struztural features visible, under the 
ordinary microscope. Only recently has & beginning 
been made in this field by means of electron miero- 
scope studies carried out notably by workers of the 
Swedish school. Evidence of a complex fibrillar 
structure comprising bundles of individual cellulose 
molecules is now coming to light, and although it is 
perhaps too early to say that anything like a com- 
plete picture can yet be presented, it is significant 
that this recent work tends to bring us back again 
to the idea of a colloid which depends largely on 
hydrogen bonds for the preservation of its fine 
structure. Further work on these lines and on the 
infra-red spectrosecpy of cellulose fibres will be 
awaited with much mterest. Many other fundamental 
and industrially important problems still await 
solution, including che nature of the association of 
cellulose, hemicelluloses and lignin as they occur in 
lignified plant tissues. 

In the meantime, however, the reader will find in 
the three books under review authoritative accounts 
of the present state of knowledge in these fields 
of fundamental scientific study. He will find 
also detailed discussions of all aspects of the tech- 
nology of cellulose end its derivatives. The formid- 
able task of revising the 1943 edition in the light of 
they many subsequent discoveries has been most 
successfully undertaxen by the editors and their two 
dozen collaborators. Despite the number of authors, 
the various sections of the book are well balanced 
and the presentation is remarkably even. 

The first part -s concerned mainly with the 
fundamental seientiie background, with chapters on . 
the occurrence of cellulose, its chemical nature, and 
the structure of cellulose fibres. It concludes with:& 


section on the nasure of the various substances `. 


associated with cellulose in Nature, including brief 
accounts of lignix, the hemicelluloses and the 
structure of wood. In Part 2 the subjects considered 
are more industrial in character. They include the 
large-scale preparation of cellulose, its bleaching and 
purification and the special treatments employed in 
the utilization of wood-pulp for paper-making. There 
is also & chapter composed of several independent 
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sections which deal with the esters, ethers, xanthates 
and other derivatives of cellulose, with valuable dis- 
cussions on the chemical reactivity of cellulose and 
on the degradation of its derivatives. 

In the first section of the third part’ there is a 
return to fundamental considerations, with author- 
itative and clear accounts of important physical 
features such as-the solubilty of cellulose and its 
derivatives, the thermodynamic properties of these 
solutions, the problems arising in the determination 
of molecular weights of macromolecular substances, 
theories of viscosity for dilute solutions of long-chain 

.compounds, and a discussion of flow properties, 
including rheological phenomena. Next there is a 
section on the mechanical properties of cellulose 
followed by one on tests for cellulose and a series of 
appendixes in which are gathered together a whole 
host of data which will be invaluable to all whose 
work is in the cellulose field.- Only those who have 
experienced it can appreciate fully the difficulty of 
finding such facts in the immensely scattered 


. literature. - 


It will be clear from this account that this work 
“is a book of reference rather than a text-book. Much 
of its usefulness will depend, therefore, on the quality 
of the indexing. Two indexes are provided at the 
end of the third book—an author index of forty- 
one closely printed pages and a subject index of 
seventy-four similar pages. Like the rest of the book, 
these are excellently done, and in so far as I have 


tested them they have been found to be readily 


usable, comprehensive and accurate. There is no 
doubt that this will long be regarded as a standard 
work on the subject, and the editors, authors and 


publishers are to be congratulated on the completion ` 


of this revised and augmented second edition. 
E. L. Hirst 


L] 


MATHEMATICS FOR CHEMISTRY 
STUDENTS 


Mathematics for the Chemist 

Mathematical Analysis for Chemists, Physicists and 
Chemical Engineers. By Prof. G. J. Kynch. Pp. 
viit356. (London: Butterworths Scientific Pub- 
lications ; New York: Academic Press, Inc., 1955.) 
30s. net. 


ROF. G. J. KYNCH’S book is intended to meet 

the needs of students taking honours courses m 
chemistry, to provide a text with emphasis on the 
applications of mathematics, and to serve as a 
reference book for practising chemists and bio- 
chemists. Although written by a professional 
mathematician, it aims at being intelligible and 
useful in its field, and a characteristic is the brief 
yet reasonably strict: nature of the methods used. 
Many results of integrations are merely stated, but 
the reader should easily find them by using methods 
which are explained. 

The differential and integral calculus, series, 
exponential, logarithmic and hyperbolic functions, 
complex numbers, differential equations, determ- 
inants, vectors, Fourier series and spherical har- 
monics are included. An account of curvilinear 
co-ordmates and their applications would have been 
useful and could have taken the place of some of 
the text on approximate solution of equations and 
numerical methods. The treatment throughout is 
clear and interesting, the chapter on series being 
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particularly good, and the book can be strongly 
recommended. The exercises call for thought rather 
than use of formule, and contain some useful 
additions to the text. References to books are given 
at the ends of the chapters. The book may not 
supply all the needs of users the author has in mind, 
who will want to know something about contour 
integrals, matrices and elementary group.theory, but 
it provides a sound basis for future extension of 
knowledge. 

The book is evidently based on teaching experience 
and a knowledgo of the special difficulties of students 
of chemistry ; many matters passed over in purely 
mathematical books are clearly explained, and cases 
where errors easily arise are pointed out. It may be 
suggested, with due deference, that pure mathe- 
maticians could with advantage look through the 
book with reference to their own courses. When the 
lectures to chemistry students are taken’ by a junior 
on the mathematics staff, the book will-be of great 
assistance to him in pointing out the needs of the 
students and the kind of treatment which 1s desirable. 


NATURE CONSERVATION FOR 
TEACHERS 


Handbook for Teaching of Conservation and 
Resource-Use 

Prepared by the National Conservation Committee 
of the National Association of Biology Teachers in 
conjunction with the American Nature Association. 
(Richard L. Weaver—Project Leader.) Pp. 500. 
(Danville, II.: Interstate Prmters and Pubhshers, 
Inc., 1955. Obtainable from Project Leader, National 
Association of Biology Teachers, P.O. Box 2073, 
Ann Arbor, Mich., U.S.A.) 4 dollars. 


` PUBLIC awareness of the importance of wise 

use and management of natural resources is 
highly desirable, particularly in view of the ever- 
growing demands which mereasmg world population 
makes upon them. In the United States the National 
Association of Biology Teachers has aimed at in- 
creasing this-awareness by its conservation project, 
Seeking to mtroduce conservation studies into schools 
wherever possible. The word conservation is here 
used in its widest sense—virtually an attitude of 
mind towards natural resources, akin to that of the 
ecologist regarding mankind as a biotic factor in the 
general scheme of Nature. 

This book, which has been prepared for teachers, 
describes all possible methods of teaching con-. 
servation, in the class-room, school grounds and the 
field, sources of help for the teacher from the State 
and community, and schemes for extending interest 
in eonsérvabion teaching beyond the biology depart- 
ment. The matter is presented as reports, from 
individual schools, on actual projects which they 
have carried out. Examples are grouped under such 
headings as: films, slides and film-strips; radio 
programmes (the script of a radio skit broadcast by 
one school is given in full); aquaria and terraria ; 
collection, preparation and exhibition of specimens ; 
nature trails and sanctuaries. 

One can find good ideas in these accounts which 
could be adapted to the rather different organization. 
of teaching in Great Britain, but unfortunately they ' 
are buried in such a welter of blatantly obvious detail 
that one wearies of the search. For example, under 


No. 4511 April 14, 1956 


"Field Trip Technique" the reader is told: “If 
transportation is to be provided . . . every pre- 
caution must be taken to guarantee comfort and 
safety”. “Leaders’ Responsibility. It is helpful to 
plan how to keep attention centred on the main 
objective of the trip. . Leaders should speak 
distinctly enough for all to hear". In describing a 
particular field excursion, negotiations. for hiring the 
bus are given six lines ; and three-quarters of a page 
is spent on reproducing, in entirety, the letter to 
parents asking approval “for their children to go on 
the trip, and ensuring that they will be there to 
meet them on their return. In the same way, many 
of the photographs are no more than pleasant school 
groups taken‘in the field, telling the reader absolutely 
nothing. 

Thus, while fully agreed that the teaching of con- 
servation is a worthy cause, one finds it hard to 
recommend this book (with its inevitable high price) 
to teacher's’ outside the United States. 

MAURICE ASHBY 


, 


PROBABILITY AND STATISTICAL 
INFERENCE 


The Foundations of Statistics " 
By Prof. Leonard J. Savage. (Wiley Publieations in 
Statistics.) Pp. xv4-294. (New York: John Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd., 
1954.) 485. net. 
Y main objection to this book concerns its 
title. The first half deals with theories of 
probability in their subjective and objective aspects ; 
the second half defines “statistics proper" as “the 
art of dealing with vagueness.and with interpersonal 
difference in decision situations". Some of the words 
in this definition, perhaps, provide avenues of escape ; 
but. as Prof. Savage goes straight into minimax 
théory, to which seven out of the closing ten chapters 


are devoted, it is fair to construe his attitude as one 


which takes statistics to be a theory of decision. This 
view is not shared by many British statisticians, who 
‘yightly insist, first, on the fact that statistical infer- 
ence is only part-of statistics and, second, on the fact 
that decisions are only part of statistical inference. 
As a contributor to the foundations of the theory 
of decisions, Prof. Savage’s book is, however, welcome 


. and stimulating. He cannot subscribe to the frequency | 


theory of probability, but adopts a new approach to 
the ‘subjective theory by referring it back; like the 
economists, to a theory of utility. Even here the 


decision aspect of the subject affects his thinking, : 


` but the treatment is interesting and well written. 


In founding statistical inference on minimax, 


theory,. Prof. Savage starts on the defensive; for 
the?minimax principle, in its crude form, says that 
we must.act.as if the worst will happen, which is 
reasonablé enough in games against a clever adversary 
- but is not reasonable against Nature. Prof. Savage, 
"however, ` ‘extricates himself from this difficulty, not 
without & struggle, and proceeds to ground which is 
more familiar to the ordinary statistician by dis- 
cussing estimation and tests of significance. He has 
some rather startling things to say about accepted 
theories on this subject, but what he says is well 
“thought out’ and deserves attention. It-is to be 
hoped. that his criticisms are not lost to sight under 
the controversy which they may well raise. 
n - M. G. KENDALL 
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A. HANDBCOK FOR. MUSEUM 
^ CURATORS 


The Preservation of Natural History Specimens 
Edited and, Compiled by Reginald Wagstaffe and 
Dr. J. Havelock Fid:er. ‘Vol. 1: Invertebrates. Pp. 
xiii+205. (London: H. F. and G. Witherby, Ltd., 
1965.) 423. net. . 


HE intention of this book i is to bring together in 

one place a colection of all those techniques 
concerned: with the -preservation of natural history 
specimens that hav» proved to be efficacious. In 
addition to the old and well-tried methods, a con- 
siderable amount of original work is included. 


The first part of the book consists of a systematic ' 


survey of the chief invertebrate groups from the- 
Protozoa to the Tumcata. In each group there is 
given the method of xilling (preceded by narcotization 
where necessary), of fixing and of preserving. In 
cases where special manipulation is necessary, this is 
described and sometimes illustrated with a diagram. 
For the detailed formule in each case the readér is. 
referred to the appropriate section of the appendix. 
This saves -an ‘intolerable amount of repetition. 


Clearly, there are groups which lend themselves to` 


fuller treatment than others, and the Insecta are 
dealt with in considerable detail, particularly as to 


setting and mounting. One suspects that the beauty | 


of Miss Begg’s drawings has beguiled the editors 
into extending this section a little beyond the limits 
of necessity. In tke section ou Echinodermata no: 
mention is made of the corrosive sublimate method 
of preserving the test, particularly of Echinus, 
recommended by tha late R. T. Jackson, of Harvard 
(seo Mus. J., 29; May 1930). This method preserves 
_ both the spmes ‘and the lantern and is exceedingly ` 
simple to apply. Itis ‘also useful in the case of many 
Crustacea. 

It may be noted that throughout the book the 
emphasis is upon the preservation of the external 
features. Anatomical dissection and display are not 
considered. 

The second part of the book consists of five. 
appendixes dealing with apparatus and instruments ; 
reagents; labels and labelling; storage; and micro- 
scopy. Here there :s a large and useful collection of 
formule and recipes, and the description of many 
pieces of apparatcs, both simple and ingenious. 
Many of them are well known; some of them are 
new. It 1s perhaps the most useful section of the 
book. Among the formule for cements for sealing 
museum jars, the asphalt-guttapercha mixture is 
recommended, particularly for jars containing for- 
malin, but it is equally effective for 70 per cent 
alcohol. I have found it quite the best general- 
purpose cement for museum work. Stitching on to 
cards is recommended in & number of cases. For 
wet mounts, stitching on to glass is perhaps the best 
method, and a later edition might include a simple 
technique for drilling holes in glass (seo Mus, A 
95; Nov. 1935); cr maybe it will appear in Vol. 

In & work of reference, the importance of the mde 
is obvious. In this zase it performs its job efficiently 
and with the minimum of irritation. The, general. 
format of the book is excellent. The binding is strong, 
the paper good, tne type clear, and Miss Beggs 
illustrations a real embellishment. The editors are 
to be congratulated on a very sound job, .and one 
looks forward to oe appearance of the second. 
volume. : ws Erto TEDES 
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Principles and Practice of Field Experimentation 
By Dr. John Wishart and Dr. H. G. Sanders. Second 
edition. (Technical Communication 18 of the 
-Commonwealth Bureau of Plant Breeding and 
Genetics, Cambridge.) Pp. vii4-133. (Farnham 
riba : Commonwealth Agricultural Bureaux, 1955.) 
8. 


HE first edition of this book, published twenty 

years ago and for a long time out of print, was 
a landmark m so presenting the statistical outlook 
on field experimentation that it could be understood 
and used without advanced training in statistics. A 
new edition 1s therefore of considerable interest. 

Dr. J. Wishart’s section, on statistical principles 
and techniques; has been extensively revised; the 
result is an improved and up-to-date version, though 
the emphasis on expressing yields as~percentages and 
the deletion of any graphical explanation of covariance 
analysis seem unfortunate. New chapters briefly 
discuss factorial design, confounding, and incomplete 
block designs. The author-has met the difficulty that 
his subject has grown to a much greater extent than 

. hus few additional pages can contain, so that inevit- 
ably his account appears relatively less comprehensive 
than in the first edition. He is therefore the more to 
be congratulated on so well combming clear instruc- 
tions for analysis of simple experiments with laying 
2 sound foundation for further study. The con- 
tribution by Dr. H. G. Sanders 18 a general discussion 
of the practical aspects of field experiments, ranging 
from advice on when—and when not—to do experi- 
ments to rules for good recording. Changes from the 
first edition are slight; but the section remains 
perhaps one of the best published guides to experi- 
mental policy and details of field technique. 

-. This book should be in the hands of all who 
conduct field experiments: they will learn from. it 
much that will help their understanding of how 
statistical science can assist their work. 

D. J. FrNNEY 


Le Microscope à Contraste de Phase et le Micro- 
scope Interférentiel 

Par Maurice Françon. Pp. 150+1 plate. (Paris: 

"Éditions du Centre National de la Recherche 

Scientifique, 1954.) 1,000 francs. 


ETER reading this book one is left wondering 
how it 1s possible to cover the subject so com- 
pletely in only 125 pages. The answer is that the 


exposition is so clear and the selection of topics so ' 


excellent that scarcely a word is wasted. The only 
exception is the section on the applications of phase- 
‘contrast, which 1s too short and might be either 
omitted’ or expanded in future editions. : 
The first part of the book deals with general optical 
theory. After discussing the modification of the Airy 
-disk pattern by aberrations and errors of focus, the 
formatıon of images of extended objects by coherent 
and incoherent light ıs examined. This ıs an excellent 
simple introduction to modern physical optics. The 
<chapter on phase-contrast describes the main optical 
-systems that have been used, including those for 
\variable and coloured phase-contrast. Such questions 
! as the effect of absorption in the phase plate and the 
resolving power are dealt with, but one could have 
-wished for an account of the defects of the method, 
‘particularly the halo effect. 
< The final chapter is devoted to interference miero- 
“scopy and is one of the best compilations so far 
avaiable on this subject. Progress in this field is so 
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rapid that it is sometimes difficult to decide priority. - 
British readers may feel that the work of F. H. Smith 
does not receive proper acknowledgment, and that 
some of his designs have been unwittingly re-invented 
by others. The diagrams are for the most part 
excellent and & useful bibliography is added. A few 
minor printing errors were noticed. This is a book 
which can be read with profit by many and with 
real pleasure by all interested in optics. 


An Introduction to the Calculus of Finite Differences 
By Prof. CO. H. Richardson. Pp. vi--142. (New 
York: D. Van Nostrand Company, Ine. ; London: 
Macmillan and Co., Ltd., 1954.) 28s. net. 


HIRTY years ago, the student of numerical 

analysis: had no English text readily available 
save the brilliant pioneer work by Whittaker and 
Robinson, ''Caleulus of Observations" (1924). Since 
then the rapid growth of the subject, and the widening 
field of its applications, have produced many good 
books in Enghsh, some covermg the whole field, 
some with a view to special applications. Prof. 
Richardson has based his book on a short course for 
actuaries and statisticians, but the course has also 
proved of value to electrical engineers and other 
technicians. The elements of finite differences, on a 
somewhat formal basis, are expounded in 120 pages : 
the operators E and A; che finite sum, with special 
reference to the Stirling numbers; the Euler and 
Bernoulli polynomials; interpolation and numerical 
integration; the gamma function; and simple 
difference equations. Only the simplest elements of 
the infinitesimal calculus are assumed to be known, 
and arguments are often plausible rather than 
strictly logical. The book should therefore serve as 
an outline of methods and problems, preparing the 
novice for the further study of more substantial 
treatises on the numerical or theoretical aspects of 
the difference calculus. 


Some Beautiful Indian Trees 

By Ethelbert Blatter and Walter Samuel Millard. 
Second edition, revised by Wuliam T. Stearn. Pp. 
xv+165+78 plates. (Bombay: Bombay Natural- 
History Society; London: Wheldon and Wesley, 
Ltd., 1954.) Rs. 20; 30s. net. ~ 


HIS well-known book has been out of print for 
some considerable time, so now the second 
edition, edited by Mr. W. T. Stearn, is assured of a 
hearty welcome. Both the authors of the original 
book have died; but I feel sure that they would 
have approved of the way Mr. Stearn has carried 
out his part of the work, for this is not a mere 
reprint but an amended, corrected and enlarged 
account of the beautiful trees to be found in any 
large city m India. I am particularly glad to seo 
that he has adopted the correct botanical name for 
the species where a change has become necessary. 
The onginal plates were printed m England by a 
_ well-known firm of colour printers and were very 
well executed. It is not stated where the plates for 
the second edition were produced; but they are 
most unworthy of the book—cold, lifeless and falsely 
coloured. $ 
The statement that there is a live specimen of 
Ambherstia nebilis in one of the hot-houses at Kew is, 
alas, not true. The specimen referred to was lost 
during the War. 
This book can -be recommended to anyone who is 
visiting India. N. L. Bor 
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ARTIFICIAL ICE-FORMING NUCLEI f j 


By B. J. MASON and J. HALLETT 


Imperial College of Science and Technology, Londen 


id Bee fact that supercooled clouds commonly occur 
in the atmosphere at temperatures above — 20? C., 
with the implieation that efficient ice-forming nuclei 
are often deficient, and the possibility of inducing rain 
by supplying artificial nuclei, stimulated the search 
for substances which, when dispersed as an aerosol, 
might produce vast numbers of efficient, durable 
nuclei, The most important discovery was made by 
Vonnegut? m 1946, who found that when silver iodide 
smoke was introduced into a supercooled cloud in the 
laboratory, some ice crystals appeared when the 
temperature fell below —4? C. and that the numbers 
increased with decreasing temperature until, at about 

— 15? C., most of the silver iodide particles appeared 
to serve as ice nuclei. Since one gram of silver iodide 
in solution could be vaporized to produce about 
10° nuclei large-scale cloud seeding became a prac- 
tical possibility. The success of silver iodide, which 
was chosen originally because the lattice constants of 
the hexagonal form are very similar to those of ice 
(see Table 1), initiated an intensive search for sub- 
stances which might be either more efficient or less 
expensive than silver iodide. Papers have appeared 
from several different laboratories!-* reporting on the 
ice-nucleating ability of a wide variety of chemical 
compounds introduced either as smokes, sprays or as 
fine dusts into a supercooled cloud formed in an expan- 
sion- or mixing-cloud chamber. Except in the case of 
silver iodide, which is generally agreed to be the most 
effective of all the substances so far tested, the results 
obtained by the different workers are very conflicting ; 
for example, substances reported as highly effective 
by one laboratory are found to be completely inactive 
by another. 

' We believe that in many of these experments, 
spurious results may have resulted from the presence 
of trace contaminants (particularly silver and iodine) 
in the air, and of trace impurities in the various chemi- 
cals. Wo therefore decided to carry out very careful 
tests on those substances which have’ been reported 
as producing highly efficient ice nuclei by at least two 
independent workers. These mclude: silver 10dide, 
lead iodide, mercuric chloride, silver nitrate, silver 
sulphate, silver sulphide, lead chloride, sodium 
chloride, iodine, ammonium iodide, sodium iodide, 
eadmium iodide, cobalt iodide, mercuric iodide and 
thallium iodide. i 

We have found that, if spectroscopically pure 
materials are used and great care is taken to exclude 
all traces of 10dine and silver from the air in the experi- 
mental chamber, the great majority of substances 
reported as active by other workers fail to produce 
ice crystals in a supercooled cloud at temperatures 
above —40? C., when spontaneous nucleation of the 
supercooled droplets occurs. 

That minute particles of silver may react very 
rapidly with iodine vapour in low concentration to 
produce particles of silver iodide was noticed by one 
of us several years ago. On opening a bottle of iodine 
near an open-top mixing-cloud chamber in which 
traces of silver aerosol may have remained from a 
previous experiment, the supercooléd cloud became 
transformed into ice crystals within a few seconds ; 
but iodine failed to produce crystals when introduced 


into & sealed. cloud zhamber filled with filtered air.. 
A similar effect may be demonstrated by causing a 
small electric spark between two thin silver wires in 
a large flask containing & small iodine crystal; on 
passing air through zhe flask into a cloud chamber, 
the supercooled water cloud may be transformed 
completely into ice within & few seconds of forming 
the spark. These experiments suggest that should 
any silver salt which may either decompose on heat- 
ing or dissolve inside a droplet be dispersed into a 
supercooled cloud contammg small traces of iodine, 
particles of silver iocide might be formed and cause 
the appearance of some ice crystals at high tempera- 
tures; a similar result might be expected if an iodide 
were dispersed in an atmosphere contaming traces of 
silver. 
Experimental Procedure - 

Our nucleation tests were carried out m a modified 
version of the conti-uously sensitive diffusion cloud 
chamber described by Schaefer?» The chamber, 
shown in Fig. 1, ecnsists essentially of a vertical 
column, 50 cm. high, 30 cm. m diameter, cooled at 
the bottom and held at or above room temperature at 
the top, where water is evaporated into the chamber 
to produce a eonvectively stable, thermally stratified 
cloud which, in the absence of ice nuclei, exists in the 
liquid state above th» —40° C. isotherm. The lower 
plate, supported by a solid aluminium block, 1s main- 
tained at about — 69°C. by surrounding the lower 
part of the apparatus with ‘dry ice’. The top plate; 
when unheated, remains at about 5 deg. C. below 


. room temperature, and the positions of the 0°C. 


and —40°C. levels ere roughly as indicated in the 
diagram. A water reservoir, sufficient for several 
days, is mounted on the underside of the top plate 
and may be electrically heated. The plane, rectangular 
walls of the chamber are made of ‘Perspex’. A deep 
cold zone is establisned by the inner copper walls 
soldered to the base plate. The outer plate glass walls 
serve to reduce the laceral inflow of heat and to widen 
the vertical temperatare gradient, which is measured. 


Brass 
top plate 





740 -0 0°C. 


Li 
10cm. 


Temperature gradient 


-20 





‘Onozote’ insulation 


Diffusion. cloud. chamber 


Fig.1. The diffusion cloud chamber 
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by a thermocouple attached to a micrometer head. 
The vertical separation df the 0°C. and —40°C. 
levels is about 10 cm. A horizontal network of 
thermocouples serves to check that the horizontal 
temperature distribution is reasonably uniform. 
Before coinmencing a nucleation test, the chamber 
is thoroughly cleaned, sealed and left for some hours 
efor any particles present to fall out and leave very 
clean air in which condensation on the ion-tracks of 
cosmic rays may be seen. Artificial nuclei are then 
introduced through valves in the top plate, and their 
nucleating effects are observed or photographed by 
viewing normally to an mtense beam from a high- 
pressure mercury lamp passing horizontally through 
the chamber.* Within about one minute of entering 
the top of the chamber, the nucle arrive at the 0° C. 
level, below which one watches for the first appear- 
ance of glittering ice crystals, the temperature at this 
level being measured. The threshold temperature for 
nucleation will depend upon the quantity of nuclei 
introduced and the volume of the observational space ; 
but in these tests we adopted the temperature below 
which more than one ice crystal appeared among 
about 10¢ water droplets. The nuclei were produced 
.. either by spraying a solution or by vaporizing the 
` substance on an electrically heated wire in an atmo- 
sphere of clean nitrogen to prevent oxidation effects. 
Blank tests were always carried out with the heated 
wire and with distilled water.to check that they pro- 
duced: nó effective nuclei. 
Because particles, having become centres of con- 
^ densation, take only about 10 sec. to fall between the 
0? C. and —40? C. levels in the diffusion chamber, it 
might be argued that their failure to produce ice 
crystals at temperatures above —40? C. might be 
attributed to their having long activation times. To 
meet this point, simultaneous tests were also made 
"with a large mixing-cloud chamber of capacity 
400 litres, where the nuclei were introduced into a 
continuously generated supercooled cloud and 
remained in suspension for some minutes. With this 
arrangement it was possible to detect whether ice 
crystals were produced at temperatures above — 20? C. 


Nucleating Ability of Various Chemicals 
In early tests, ammonium iodide, potassium 
iodide, sodium iodide and iodine vaporized on an 
electrically heated nickel wire all produced ice crystals 
in the diffusion chamber at temperatures above 
- —20°C., as reported by other workers. But as the 
particles, being highly soluble, rapidly went into 


solution when condensation occurred upon them, it: 


was difficult to understand how they could have 
acted as ice-forming nuclei. Our suspicions thatthe 
iodine compounds were reacting with silver or lead 
impurities in the nickel wire to produce either silver 
iodide or lead iodide received support when two such’ 
wires were sparked in iodme vapour to give large 
numbers of ice-forming nuclei active at temperatures 
above —15°C. When the tests were repeated with 
spectroscopically pure nickel wire, the four above- 
- mentioned substances and also cobalt, mercuric, 
thallium and stannous iodides did not produce 
significant numbers of ice crystals at temperatures 
above —40? C. Similar results were also obtained for 
sprayed solutions of ammonium, potassium, sodium, 
cobalt, stannous, magnesium, manganous and nickel 
iodides and iodine. — " . 

The early tests on silver salts (other than silver 
‘iodide) did not give consistent results. When smokes 
or sprays of silver nitrate or sulphate were introduced 
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into a freshly cleaned diffusion chamber, only a very 
low. concentration of ice crystals appeared at first, 
but the numbers gradually increased, and after 
about twenty minutes, these salts appeared to have 
about the same level of activity as silver iodide, with 
some crystals appearing at about —6? C. and com- 
plete glaciation of the cloud occurring at —15°C. 
Although these results were in accord with those of 
other workers, it was again difficult to accept them at 
faco value, in view of the high solubility of silver 
nitrate and silver sulphate. Furthermore, when 
silver nitrate was sprayed mto a large mixing chamber 
containing supercooled cloud at — 20°C., no signi- 


* ficant increase in the number of ice crystals occurred. 


However, on introducing a small iodine crystal for 
only two seconds, the whole cloud became trans- 
formed into ice crystals. This demonstrated, in 
striking fashion, the influence of small traces of 
iodine, and we attribute the gradual increase in the 
number of crystals appearing in the diffusion chamber 
after the introduction of a silver salt to the slow 
exudation of iodine adsorbed on the ‘Perspex’ walls. 
That minute traces always remained even aftor the 
most careful cleaning was demonstrated by sparking 
two silver wires directly in the chamber; ice crystals 
appeared at temperatures below —5°C. and were 
presumably formed upon nuclei of silver iodide. 
When the silver nitrate was tested in a glass vessel 
freed completely of iodine by baking, no ice crystals 
appeared. From these and other tests, we are con- 
vinced that silver nitrate and silver sulphate are not 
capable of nucleating supercooled water, and that 
they appeared to be highly effective in other experi- 
ments*»4s5 only because they formed silver iodide in 
the presence of small quantities of iodine. 

Our results for lead iodide confirm those of previous 
workers in finding it to be a very efficient nucleating 
agent, producing a significant number of ice crystals 
in both chambers at —7* C. and complete glaciation 
at —15°C.; itis therefore only slightly less effective 
than silver iodide. On the other hand, both lead 
nitrate and lead chloride are found to be inactive in 
the diffusion chamber, and also in the mixing chamber, 
at temperatures above --20°C. Deliberate con- 
tamination with small quantities of iodine, however, 
brings about rapid formation of ice crystals, presum- 
ably through the production of lead iodide. 

In all these experiments the presence of ice crystals 
is inferred solely from the appearance of glittering 
particles in an illuminated region of the supercooled 
cloud. That this may not be an infalhble test was 
indicated by the appearance of such particles in the 
upper, warm regions of the diffusion chamber when 
smokes and sprays of mercuric. chloride, and finely 
powdered cupric sulphide, stannous oxide and 
beryllium oxide were introduced. The glittering of the 
particles was much reduced once they had fallen 
Several centimetres and become involved in condensa- 
tion, but m the case of cupric sulphide and mercuric 
chloride, the scintillation increased again below the 
— 15°C. and — 25°C. levels respectively. The 
collection of the crystals formed at these low tempera- 
tures and their observed melting under the microscope 
suggested that ice crystals were being produced. Since 
the cupric sulphide was only of commercial grade, 
further tests, including spectroscopic analyses, are 
being carried out. But a recent report? that finely 
powdered copper sulphide causes complete glaciation 
of a supercooled cloud at — 6° C. may be questioned ; 
it seems that scintillation of the copper sulphide part- 
icles themselves may have been mistaken for the 
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appearance of ice crystals. In the case of beryllium 
oxide, no erystals were observed between the 0° C. and 
— 40° C. levels. Sodium chloride, manganese dioxide, 
manganese chloride and cadmium sulphide were found 
to be similarly inactive. Introduction of powdered 
stannous oxide produced a cloud of glittering particles 
throughout the whole depth of the chamber. 

The only chemical compounds which we have found 
to be definitely active as ice-forming nuclei at tem- 
peratures above —40* C. are silver iodide (— 5? C.), 
lead iodide (—7° C.) and mercuric chloride ( — 25? C.), 
the temperatures in brackets indicating the threshold 
limits of activity. 


Behaviour of Silver lodide Nuclei 


Silver iodide is certainly the most effective ice- 
nucleating substance so far discovered. Its efficieney 
depends very much, however, upon the method of 
preparation. In fact it occurs in two crystal forms at 
room temperature—a hexagonal (wurtzite) arrange- 
ment and a cubic (zine blende) arrangement, the cubic 
form being regarded as the stable form at tempera- 
tures below 135°C. The hexagonal form is the 
thermodynamically stable one between 135°C. and 
146° C. Above 146° C. both types may become trans- 
formed into a new high-temperature cubic form. The 
unit-cell dimensions of the three forms are shown in 
Table 1. 














Table 1 
Substance Crystal form Unit dimensions (A.) 
Hexagonal (wurtzite) a = 4:58,06 = 7°49 
Silver iodide Cubic (zine blende) a = 647 
‘High emp.: cubic a = 5-03 
Lead iodide Hexagona a = 4-54,¢ = 6:86 
Ice Hexagonal a= 4:52, e = 7'37 





| 


When silver iodide is vaporized at several hundred 
degrees centigrade, X-ray and electron-diffraction 
patterns of the smoke show that it consists of a mix- 
ture of the hexagonal and cold cubic forms, with some 
indication of the hexagonal form being more dominant 
the higher the temperature of the source’. Whether 
the hexagonal or the cubic form provides the more 
efficient ice nuclei has not yet been established, but it 
is perhaps worth noting that the atomic array in the 
(111) planes of the cold cubic structure and the (001) 
planes of the hexagonal form are geometrically 
identical, the lattice spacing being 4-58 A. in each case. 

Silver iodide generators used in cloud seeding utilize 
silver iodide dissolved with either sodium or potassium 
iodide in acetone. The solution is sometimes atomized 
through a nozzle by compressed hydrogen or propane 
and the spray ignited; alternatively, it is sprayed 
into a kerosene flame. Another method is to soak coke 
nuts in the solution and burn these in a ventilated 
furnace. 

Electron-diffraction patterns, taken at the Imperial 
College by Lisgarten (unpublished), produced by the 
vaporization of silver iodide-potassium iodide and 
silver iodide-sodium iodide mixtures, suggest that 
these techniques may not be the most efficient. The 
patterns produced by silver iodide—potassium iodide 
mixtures show little or no trace of either silver iodide 
or of potassium iodide but suggest that mixed crystals 
are being formed (see Fig. 2). The silver iodide— 
sodium iodide mixtures reveal no trace of hexagonal 
silver iodide but produce patterns consistent with 
those of either the cubic form of silver iodide or of 
sodium iodide, which have an almost identical 
lattice spacing ; alternatively, mixed crystals of both 
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Fig. 2. Left: electron-d fraction pattern of a smoke produced 
by vaporization of a siwer iodide-potassium iodide mixture. 
Right: pattern produced By vaporization of silver iodide in varuo, 
Note that the pattern preduced by the mixture shows no‘rings 
which can be identified with those of silver iodide. (Phot by - 
N. D. Lisgarten) 


substances with unal:ered lattice spacing may have» 
been formed. X-ray end electron-diffraction patterns 

of smokes produced. by the vaporization of pure silver 

iodide crystals include broad, diffuse rings indicative 

of an amorphous rather than a crystalline structure. 

It seems that the silver iodide, having become partly 

decomposed by heating, fails to form good erystals 

during quenching;  -ertainly electron micrographs 

show the particles to be malformed, with few well- 

defined crystalline shepes. 

If the silver iodide nuclei are produced in a reducing 
atmosphere such as will be provided if acetone and 
particularly hydrogen are burned at high tempera- 
tures, their surface layers may be reduced to metallic 
silver and their ice-nucleating ability largely inhibited. 
This effect appears to be greatly enhanced if the 
crystals are irradiated with ultra-violet light (cf. 
the reduction of silver bromide to metallic silver in à 
photographie emulsion), which explains why silver 
iodide may quickly lose its ice-nucleating properties 
when dispersed into -he atmosphere during strong 
sunshine. According -o tests made by Smith, Seely 
and Heffernan? the activity of nuclei from a hydrogen 
burner decays to about a hundredth of its initial value 
after an exposure of only 15 min. 

The discovery of æ method for producing large 
quantities of highly efficient and durable silver iodide 
particles is of considerable practical importance. 
Lead iodide, which is not so susceptible to photo- 
lytic decomposition, appears to merit further investi- 
gation as a possible substitute. 

! Vonnegut, B., J. App. Phys , 18, 503 (1947). 
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THE IMITATION OF MENTALITY* 
By Da. W. GREY WALTER 


Burden Neurological Institute, Bristol 


URING the past twenty years, electronic 

methods have revealed many exciting and 
useful relations between the patterns of electrical 
activity in the brain and the temperament, mentality 
and behaviour of human subjects. These discoveries 
are acknowledged aids to the diagnosis of brain dis- 
orders ; but there is still no general theory of normal 
brain action, nor are there convincing special hypo- 
theses about the relation between the known functions 
of the brain and thinking. Such theories as have 
been advanced have been too ambiguous to suggest 
clear-cut experiments, since their expression in words 
leaves so much to the imagination. On the other 
hand, attempts to express notions about the brain in 
rigorous mathematies are hard for experimentalists 
to understand. Since the scientific method depends 
upon the steady development of clear working hypo- 
theses, advances. in the understanding of brain 
function will be slow until this dilemma has been 
resolved. One method which seems promising is to 
embody the components of a hypothesis in a working 
model, observing carefully the rules of parsimony 


‘and the test of prediction; the model must contain - 








hypotheses must, its failure is obvious 
l hypothesis can yield almost im 


perceptibly 
shange its form under the pressure of facts. 

From time to time most artificial systems for com- 
munication and calculation have been used as models 


Automatic telephones, electronic 
eomputers, totalizators have all been invoked in turn 
- to illustrate certain aspects of higher nervous funs- 
tion. None of these, however, serves the purpose, 
and during the past few years several models have 
beet built specially to illustrate hypothetical mech- 
anisras underlying living behaviour. 

The simple concept of reflex action, as defined by 
Sherrington, “is so simple that it scarcely needs 
illustration ; none the less, the feedback principle of 
error cancellation, which appears so frequently in 
modern engineering design, is basically a reflex. It 
is strange that the power of such a system has only 
recently begun to be appreciated by engineers. . The 
ciple of the automatic governor devised by Watt 
was, analysed by Maxwell before the physiology of 
reflex action had been worked out; but it has taken 
nearly & century for the advantages of negativo 
feedback to be exploited. Nowadays, a modern home 
is likely to contain at least half a dozen mechanical 
reflexes, and motor-cars, ships and aeroplanes would 
be unmanageable without them. The extra-ordinary 
properties of the reflexive system are seen clearly 
only when several elements are capable of free inter- 
connexion with one another. In such a complex 








system, even if the activity is limited to all-or-none — 


binary responses, the number of patterns of inter- 
connexions is enormous ; if the number of modes of 
connexion be M and the number of elements n, 


a 4 
* Substance of a Friday Evening Discourse at the Royal Institution 
on March 16. 4 : 





then for values of n greater than 6, M is approximately 
9-m. The inferences from this simple relation are 
encouraging to brain physiologists, who often feel 
dismayed by the joint challenge of the ten thousand 
million nerve eléients in the human: brain and the 
associated complexity of human mentality. It would 
be comforting to be able to suppose that the vast 
congregation of nerve cells in the head might act in 
large clumps ; obviously it will never be possible to 
consider the individuality of each nerve cell Yet 
large numbers are required for any mechanistic 
hypothesis of mentality. Fortunately, very large 
numbers can appear from the free intercommunication 
of a few elements as suggested above. If we must 
provide a model capable of forming a fresh pattern 
every tenth of a second for the span of a long life- 
time, we must ask how many elements would be 
necessary. The answer is: six. In other words, an 
artificial brain with six freely interacting elements 
could get into more than ten thousand million 
different states. It is nos suggested that the human 
brain contains only six functional elements; what 
may be important is that, with the several hundred 
that have already been identified and named, a 
variety of character and experience could be gener- 


_ated comparable with what we know of human 


individuality and versatility. 

Ín order to illustrate what sort of behaviour can 
be derived from reflexive systems alone, a number of 
models: has been built. These contain only two 
‘nerve elements’ in the form of wireless valves and 
relays, two sense organs (a simple 'eye' and a skin) 


-and two effectors (a motor for crawling and one:for 


steering). As well as this, it is arranged that the eye 
shall scan in a circular fashion so that it can dis- 
tinguish and respond to a light signal wherever this 
may be. One mode of behaviour is this scanning for 
signals, the next is the positive response to a moderate 
light which interrupts the scan and leaves the model 
facing the light and crawling towards it. Another: 
mode is the avoidance of bright light, another again 
the circumvention of obstacles when the skin is 
touched. The behaviour of these models is entirely 
unintelligent and there is no memory or learning; 
nevertheless, they behave in a strangely ‘purposeful’ 
fashion, find their way out of an enclosure or into 
their hutch, seek out moderate lights and avoid. 
bright ones. "hey are capable of a rudimentary form 
of self-recognition and.mutual recognition and can, 
be made to ‘feed’ themselves. Although anatomically 
they resemble very primitive creatures—Rotifera-- 
in some respects, they are more sophisticated than 
lower mammals. Their mock-biological name is 
Machina speculatriv, since, unlike most machines, 
which are essentially passive tools, they actively 
investigate and explore their environment. It would 
seem that spontaneous exploratory activity, self- 
control, the solution of Buridan’s dilemma, moder- 
ation, discrimination between end and means, self-. 
recognition, and mutual recognition can appear at. 
reflexive levels and do not require more elaborate. 
anatomy or physiology. An inference from this 
proposition is that the relative passivity of the 
mammalian spinal cord (where reflex action has been 
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most thoroughly studied in real animals) ıs & 
specialized attribute of animals with highly developed 
brains, and that the elaborate form of behaviour in 
sub-mammals known generally as ‘instinctive’ is a 
combination of reflexive patterns which have not 
been subordinated to the learned modes typical of 
mammals and particularly of primates. 

Another model has been built to show how the 
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self-reinforcement. Azain, when & neutral stimulus 
is given to the model in a carefully timed rhythm, 
the:system can be induced to respond as if it had 
‘invented’ a specific ssimulus which it had never, m 
fact, experienced. Ths rudiment of origmality also 
seemed tiresome at first; but bizarre illusions and 
fantasies can, m fact, be induced in some- human 
subjects by rhythmic stimuli and it is possible that, 


characters of the innate releaser mechanism can be .as in the model, this effect may be due to the direct 


achieved in a single mechanism,. and how this form | 
of behaviour may vary with activity and be par- 
ticularly vulnerable to changes..in the internal 
environments such as ‘starvation’ or ‘satiety’. 

Of greater relevance to the study of human men- 
tahty is the imitation of the process of learning by : 
association or conditioned reflex formation. Analysis 
of this process as it actually occurs in animals sug- 
gested that, in the simplest case, it could be con- 
sidered, as involvmg a'chain of seven distinct 
operations, known respectively as: (1) differentiation 
of specific stimuli; (2) extension of neutral stimuli ; 
(3) mixing of (1) and (2); (4) summation of degrees 
of coincidence achieved. m. (3); 
Storage system when degree of coincidence in (4) has 
exceeded chance expectation; (6) storage of the 
information that the coincidence has exceeded chance 
expectation ; (7) combination of the stored informa- 
tion with a fresh neutral stimulus to provide a novel 
mode of responding to the previously neutral, now 
‘conditioned’, stimulus. 7 

These operations can be embodied in a working 
model, and such a model can be seen to ‘learn’ in 
the sense that it can discriminate between random 
events and those which are significantly related, and 
can then respond to a part of the significant associe- 
tion as if the whole were present. An important 
inference is that learning in this sense and pattern 
recognition are essentially the same process. A 
pattern may be defined as a class of relations ‘between. 
events which is likely to operate a learning mechanism. 

The actual models (known as Machina docilis) of‘ 
learning display several peculiarities which at first 
seemed to be faults but may be mstructive. When, 
set up to demonstrate a defensive rather than an 
appetitive conditioned reflex, it was found that the 
‘earned’ pattern was often self-maintaining ; ib was 
not easily extinguished by lack of reinforcement. 
Reconsideration of animal behaviour and of human 
neuroses suggests that this may indeed be a property 
of complex behaviour based on the avoidance of 
pain, and that the intractability of obsessional and” 
compulsive neuroses may be due to their liability to 
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Prof. H. F. Baker, F.R.S. 


HENRY FREDERIOK BAKER, who was Lowndean 
professor of astronomy and geometry at Cambridge 


from 1914 until 1936, died on March 17. His name 


is chiefly remembered as the founder of & vigorous 


and distinctive school of geometry, but his influence 


on the mathematical life of Britain was wider than 
this. 

Baker was born in 1866 and was educated at the 
Perse School and at St. John's College, Cambridge. 
His progress as a student was impeccable—joimt 
Senior Wrangler in 1887, first division of the first class 
in the, Mathematical Tripos of 1888, and Smith's 


(5) activation of. 
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activation of a storaze circuit by the cumulative 
action of the imposed rhythm. 

The fundamental nosion underlying this description 
of associative thmking is that mentality ıs based on 
& statistical or probabilistic analysis_of experience 
rather than a logical ‘sr deterministic one. In fact, 
mentality could be defined as the rate of change of 
behaviour indüced by statistically significant associa- 
tions. This notion is not so far removed as it may 
seem from the real problem of brain and its function ; 
& capacity to learn is the diagnostic character of 
brain, and the hypothesis that a learning bram is 
perpetually scanning the world of experience for 
statistical significans information suggests a fresh 
experimental approach to the problem of how animals 
learn. In fact, reconsideration of the protocols of 
conditioned reflex experiments designed to induce 
‘experimental neuroses’ has disclosed a previously 
unsuspected pattern in those stimulus arrangements 
which were found to disturb the animals. It looks 
very much as though an animal—human or other- 


wise—in a learning situation is acting as if it- were a . 


statistical computer sed to accept, as significant, odds 
greater than 1,000 to 1 against chance association. 
If the basis of learning is the computation ‘of con- 
tingency, then. most animals are considerably more 
sceptical than professional statisticians, who generally 
consider odds of 100 tc 1 against chance as Ec E 
significance. 

Experiments suggested by these analogülos ‘of 


. reflexive and associative behaviour are now in pro- 


gress. Naturally, the hypotheses will be found 
inadequate ; but there is no reason why other models 


should not be designsd to match observation still ' 
more closely. There is even & possibility that, in the * 


more distant future, devices that began as instructive 
toys may develop into powerful tools. We are already 
entering a phase of our culture when our arithmetic, 
algebra and even our material production are being 
delegated to mechanical extensions of our five wits. 
Eventually, the mental functions of conjecture and 
imagination may also be shared with the successors 
of these humble mechanical ‘protozoa’. 
- 


Prizeman in 1889, in which year he was elected to a 
fellowship at St. John’s which he held until his death 
nearly sixty-seven years later. So at the age of 
twenty-three he embarked on the career of a Cam- 
bridge don which he was to follow throughout his 
life. He did not travel widely; but he had contacts 
with mathematicians in all parts of the globe, and 
a visit to Gottmgen to study under Felix Klein had a 
decisive- influence’ on his development as a mathe- 
matician. He thus began his work in Cambridge 
while Cayley, Stokes and Adams were- still the 
dominant influences in Cambridge mathematics. 
Cayley, who shared with Klein the role of_chief 
formative influence in Baker’s mathematics, did not 
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die until 1804. It was very appropriate that, when a 
lectureship was founded in memory of Cayley, Baker 
was appointed the first holder, in 1903. 

Baker quickly threw himself into the work of & 
college don, and was soon carrying a load of teaching 
which would make the modern don shudder. He had 
to teach all the: subjects required for the Mathematical 
Tripos ; but in his formal lectures he specialized in 
the theory of functions and geometry. His principal. 


~ interest at this time was the theory of algebraic 


functions, and in spite of his heavy teaching duties 
he"managed to get through a prodigious amount of 
reading. His first book, “Abel’s Theorem and the 
Allied Theory” (1897),.is a monumental work, and 
his second book, “Multiply” Periodic Functions” 
(1907), is a thorough study of the theory associated 
with theta functions of two variables. But his papers 
cover a much wider range—the theory of functions, 
continuous groups, multiple mtegrals, projective 
and algebraic geometry. While a good deal of his 
original work of this period has been superseded by 
modern developments, much of permanent value 
remains, and I recall the pleasure which it gave 
Baker, only & couple of years ago, to supply re- 
prints of a paper fifty years old which & leading 


.""group of American mathematicians was anxious to 


uc In 1918, Sir Robert Ball, the Lowndean professor 


-w 


obtain. 


who had followed Adams, died, and early m .1914 
Baker was elected his successor. The six previous 


“holders of the chair had all been astronomers, and the 


, University statutes of the period did not explicitly 
- allow the Lowndean professor to specialize either in 
astronomy or in geometry ; so Baker, with a charac- 
teristic devotion to duty, immediately offered a course 
on periodic orbits, not in place of, but in addition to, 
the lectures on the theory of functions which he had 


* been scheduled to give before his election. He kept 


up his lectures on dynamical astronomy for many 
years, and a number of distinguished astronomers 
have spoken of these lectures in the highest terms. 
But from 1914 onwards he concentrated more and 
more on geometry, and for some years before he 
- retired his lectures and writings were all on geometry. 
During his long retirement he continued to work on 
geometry, and in 1943 he published “An Introduction 


to Plane Geometry", followed in 1946 by a Cambridge | 
Mathematical Tract, “A locus with 25920 linear self- _ 


transformations” ; and only two months before his- 
death he completed, in spite of failing eyesight, a 
commentary on some of his earlier books. 

After the First World War, Baker set about building 
up a school of geometry, and succeeded so well that 
the ‘Baker school’ still has its distinctive character. 
At first the emphasis was primarily on projective 
geometry, along the lines of von Standt and Reye. 
To this period we owe the first four volumes of his 
“Principles of Geometry", which became -the bible 
of his followers. This work reaches its climax in the 


fourth volume, which deals with the numerous special . 


configurations and loci in four dimensions and their 
relations with classical configurations such as the 
double-six “in -three dimensions, with infectious 
enthusiasm and many characteristic touches. Later, 
he lectured more on the birational theory of surfaces, 
as developed by the Italian geometers, and out of 
these lectures grew the fifth and sixth volumes of his 
“Principles”. His interest in Italian geometry, 
however, began much earlier, arising naturally from 
his work on algebraic functions, and in 1912 he made 
it the subject of his presidential address to the 
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London Mathematical Society, perhaps the most 
influential single article he ever wrote. But what 
remains most vividly in the minds of all his pupils 
is the burning enthusiasm he brought to all his 
teaching, and the enthusiasm he kindled in his 
audiences. No one ever attended his lectures on 
geometry without gaining something which remained 
with him throughout his life. W. V. D. Hopes 


‘ Prof. Léon Bertin 


On February 4, in his sixtieth year, Prof. Léon 
Bertin was killed in a motor-car accident on the 
frozen roads outside Paris. He had held the chair of 
herpetology and ichthyology ‘at the Muséum National 
d'Histoire Naturelle since the death of Pellegrin in 
1944. 

Bertin graduated at the Ecole Normale Supérieure 
of Paris in 1920 and was awarded a bursary to study 
for a doctorate. Under Prof. Bouvier he had been 
initiated, as he said, “au dur métjer de la systém- 
atique" in'tbe field of entomology, and he now took 
up the study of sticklebacks in a way that would 
have astonished Mr. Pickwick. Johannes Schmidt 
had just demonstrated the value of biometry in 
analysing the races of Zoarces and contrasting their 
diversity with thé homogeneity of the populations of 
the European eel. Bertin applied like methods to 
sticklebacks and published on them a series of papers 
culminating in the classical “Recherches bionomiques, 
biométriques et systématiques sur les Épinoches 
(Gasterostéidés)” (1925), which won him his doc- 
torate. The three-spined stickleback shows, in the 
amount of dermal ossification, a diversity which, 
expressed in the number of lateral shields, lends 
itself to numerical analysis. By examining ten 
thousand specimens from forty-five localities in 
France and North Africa, Bertin was able to correlate 
the degree of armature with age, salinity and latitude. 
Although later work by Heuts has shown that his 
conclusions were over-simplified, Bertin produced 
order from chaos and laid a firm foundation on 
which others have built. ‘The French sticklebacks 
proved to have a life-span of fourteen to eighteen 
months. Later, Bertin studied large samples from 
Iceland and Greenland and demonstrated that these 


.do not become sexually mature until their third or 


fourth summer, and that they thus conform to the 
rule of longer life-span in higher latitudes.  - 

. This work was followed by studies on bathypelagic 
eels and then on those “enigmatic eel-like fishes, the 
Lyomeri. Bertin was entrusted with rare and 
precious materiel of these groups collected during 
the cruises of the Dana. As well as a-number of 
smaller papers, he published three Dana Reports on 
them (the first in collaboration with Roule), arid he 
had work ou them in hand at the time of his death. 

Throughout his career Bertin was associated with 
the University of Paris and the Museum. His courses 
at the University were much appreciated, and that 
on the eels was published in book form in 1942, 

While still ‘Sous-Directeur’ at the Museum, Bertin 
organized and directed the indexing of the rich but 
neglected departmental library of offprints and 
journals. He appreciated the. effect of environment 
on his staff no less than on the sticklebacks, and 
visitors to his laboratory in the Jardin des Plantes 
after the War were impressed by its pleasing decora- 
tion and efficient organization as well as by. the ready 
assistance they received. No longer do we read m 
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ichthyological papers, “Type in Paris; cannot be 
found". Under Prof. Bertin the types were found 
and catalogued. Five fascicles of this catalogue 
have been published by the-Museum, and Unesco 
funds were to have been made avaiable for the 
rest. 

Bertin developed a talent for popularization, The 
biggest work of this kind from his hand is “La Vie 
des Animaux” (1949-50). His contribution to the 
“Traité de Zoologie" is now in the press and due to 
appear shortly; so, too, is an English edition of 
“Les Anguilles". 

Bertin served his country as & soldier in both 
World Wars, and received the Croix de Guerre for 
courage under bombardment in 1940. A man of 
distinguished appearance, his personality was dynamic 
and gay, and it is this that gives a special sadness to 
his sudden and tragic end. He leaves a widow and 
three children. E. TREWAVAS 


Prof. E. D. Merrill ' 


Erur Drew Merritt was born on October 15, 
1876, in @ village near Auburn, Maine; there he 
grew up amid country sights and sounds. From the 
village school he passed to a high school in Auburn, 
walking the three miles in all weathers; and finally 
to the State College in Orono, which during his years 
became’ the University of Maine. He has written 
that his biological teacher roused his enthusiasm for 
field work ; but the love of the wilds was already in 
him: late in life the Maine woods continued to 
attract him. He was compelled to earn as he learned, 
serving, for example, as a student-assistant in the 
botanical laboratory. Having graduated B.S. in 
1898, he held a minor appomtment until in the 
next year he was appointed an assistant agrost- 
ologist in the Department of Agriculture at 
Washington. 

Merrill’s excursions in Maine had provided him 
with & small collection of about a thousand dried 
plants; and his first entrances into print were 
records of Maine plants. Three years at Washington 
led to half a dozen short papers on grasses, along 
with & valuable training in method. Unexpectedly, 
he was offered the post of Government botanist in 
the Philippine Islands. He demurred as untrained 
for such a responsibility ; but it was pressed on.him 
and he arrived in Manila in March 1902, having 
visited the botanical establishments in Ceylon and 
Singapore on the way. His beginnings were certainly 
an adventure: an unfurnished room awaited him. 
The herbarium of Philippine plants; made by Vidal 
and nomenclaturally co-ordinated at'Kew, had been 
destroyed in 1897 by an accidental fire; a second 
herbarium which would-hàve thrown light on the 

naming in the third edition of Blanco's “Flora” had 
been destroyed in the fighting of 1899. Such books 
as there had been, if not burned, had been purloined ; 
and he sterted from scratch. In twenty-two years 
his new herbarium grew into a splendid collection of 
270,000 mounted sheets and he would have written 
a descriptive "Flore" had he been left with the 
opportunities. He had travelled in all parts of the 
Archipelago, had had loyal support from forest 
officers and others interested in plants and had made 
very effective use of trained Filipino collectors. His 
' office methods were direct and purposeful ; and as 
no flora-can be studied profitably in isolation he had 
extended. his collecting of data to surrounding lands. 
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This collection was destroyed by the Japanese. 
It had held the reference material for a vast output 
of taxonomic papers; but the magnitude-of the loss 
on its destruction. is lessened by the" existence of 
duplicates in many herbaria which he, thinking 
internationally, had distributed abundantly. 

As a prelude to the projected Flora of the Archi- 
pelago, he published in 1912 a descriptive “Flora of 
Manile” to support teaching in the University, and 
fo teach was immediately added to his duties. In. 
1919 a further portion of his time was withdrawn 
from botanical research, for he was required to take 
the post of director of the Bureau of Science. His 


reaction to added work was to lengthen the day; _ 


but he could and did turn the projected descriptive 
“Flora” into an “Enumeration of Philippine Flower- 
ing Plants", which appeared during 1923-26, the 
fourth and last volume holding a masterly phyto- 
geographical review. 

Merrill had married in 1907, and for the sake of 
the children a home was made in the United States ; 
he spent part of his leave in 1921 with them in 
California, returning to Manila alone. In 1923 the 
University of California offered him the appointment 
of dean of its Colleze of ‘Agriculture. He accepted 
and served there for “five years. Then he was invited | 
to be director of the New York Botanic Garden, and ` 
he also served there for five years. 
asked to take the post of administrator of the 
Collections of Harvard University (otherwise director 


of the Arnold Arboretum), which he held for eleven ^ 


years. All three posts were difficult by reason of 
conflicting interests ;- but he was remarkably success- 
fulinall of them. Ore who knew him intimately wrote 
of his qualities—quickness of~perception, unfailing. 


patience and courtesy, great store of common sense, ~ 


promptness in takirg action, approachableness, and 
gonsideration for otkers. The University of California: 
at Berkeley joked about his early hours used in 
naming collections that followed him from Manila. 
His reliability drew unexpectedly large donations 
towards his projects. In New York during the dis- 
tressing slump of 1930 as many unemployed steno- 
graphers as he could employ were put at his service, 
and he used their labour for the innovation of incor- 
porating descriptions and illustrations among the 
herbarium sheets. The Harvard University units 
that were under his charge were commonly spoken 
of as the ‘orphans’. His first annual report referred 
to the need of somehow placing them in the ‘family’; 

but re-organization "was deferred until after his ' 


In 1935 1 was’ g 


retirement. His last annual report gives a retrospect ^ 


of his eleven years and shows the orphans, though 
still orphans, growirg healthily. 

In advance of his seventieth birthday Merrill was ' 
released on request from administrative duties at.the 
end of the Arboretum's fiscal year (June 30, 1946). 
He remained Arnold professor of botany and con- 
tinued his botanical work. The dispersal of cultivated. 
plants had become major interest. He had criticized 
in 1920 the extravegant diffusion theories of O. F. 
Cook, and later, when at New York, had had occasion. 
to attack fresh unsubstantial claims of pre-Columbian 
transfers of useful plants between the Americas 
and the rest of the world. In 1950 in Washington. 
anthropological friends asked him to sum up the 


case against new diffusionists, and shortly afterwards '^ 


one of the diffusionists challenged him to prove his 
position. In the next year, being in London and‘ 
at work on plant distribution, it occurréd to him 
that, as the introduction of weeds offers evidence 
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parallel to the introduction of buvoied plants, he - 


could use the old records in the British Müseum for 
his purpose, and he began to write his last book, 
“The Botany of Cook’s’ Woyages". Unfortunately 
he was taken ill and the Work was interrupted ; he 
recovered and resumed it; bub was takén ill again. 


At a second resumption he completed the writing, , 


and with the help of others the book was published 
in: the’ autumn of 1954, by which ‘time he was 
exceedingly ill; but he lived to February 25 of this 
year. 
obtained an internatiorial position in his own branch 
of botany that was wimatched. .I. H. BURKILL 


n 
. 


Sir Cyril Norwood 


Wrrs the death of Sir Cyril Norwood on March 13, 
at the age of eighty,.there passed an outstanding 
figure in the world of education of the past fifty 
years. His influence was comparable to that of men 
like Arnold in the nineteenth century. Norwood, a 
brilliant classical scholar from Merchant Taylors’ 
School,» gamed. the highest. honours at Oxford and 
spent several years in the Home Civil Service before 
entering the teaching profession at Leeds Grammar 
School in 1901. Five years later he became head- 
master of Bristol Grammar School, and during fifteen 
years he transformed its standards and achievements. 
_Then followed nine years, perhaps the zenith of his 
“school activities, as master of Marlborough College, 
before his migration. to the headmastership of Harrow 
and in 1934 to the presidency of St. John’s, Oxford, 
his former College, from which he resigned m 1946 
-because of his wife's ill-health. - f 

Throughout his whole educational career, Dr. 
Norwood brought what has been called the ‘modern 
approach’ to bear upon the organization concerned, 
“Without relinquishing his firm belief both in the 
value of a classical training for the study of language 
and in the study óf ancient history, he was among 
the first to emphasize the need for a greater emphasis 
on the teaching of modern languages, geography, 
science, and later of economics. His underlymg aim 
soemed to be to modify where necessary an existing 
system of education—sometimes stereotyped or 
stagnant;—-so as to meet the needs, of a changing 
world or society, and the present arrangement of the 
General Certificate of Education examinations owes 
much to the analysis of the Norwood Report of 1943. 
The vast impact of the sciences, pure and applied, 
durmg the post-war years, came a little too late for 
him to play an active pact; but it might have been 
interesting indeed to see his outlook upon it. 

Norwood .had a strong, compelling, even if at 
times enigmatic personality. In appearance he might 
have been likened to Lord Kitchener, and the methods 
of the two men were at times similar. His deep 
religious beliefs were matched by a conviction of the 
essential correctness and desirability of his educa- 
tional, policies. ` This caused him at times to appear 
despotic and ruthless. He brought criticism upon 
himself from some by the widespread publicity he 
-gave to his ideas., Yet he did not deliberately seek 


-the publicity which followed as a result of the innate 


conviction of his mission and his desire for progress. 
"The value of his work was proved by the successes 
, of his pupils and masters alike. His reserve, possibly 
a shyness, made him appear unapproachable to many ; 
‘but others learnt to know him as a kindly, human 
- personality and a friend of good counsel. Of all the 
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He had received many honours and had : 
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talks which he gave throughout his life, few could 
have surpassed in simple, penetrating eloquence that 
which he delivered in the chapel of his College on 
the cessation of war in,1945. For him, too, it was 
to be the epilogue of a life filled with interest and 
achievement. . . 


- 


. Dr. Robert Pohl! | 

Over a period of fully*half'a century, developments 
in the design of rotating electrical machines have 
been influenced by the work of Dr. Robert Pohl, 
whose death occurred on March 15. He was seventy- 
seven years of age. 

Born-at Hamm, Westphaha, Pohl received his 
university education at Hanover and his first indus- 


. trial experience with the firm of Lahmeyer in Frank- 


furt. At the time at which Pohl entered the electrical 
industry, direct-current practice was well established 
and the utilization of alternating current was under- 
going intensive development. The dynamo was 
already an efficient and relatively. refined machine 
awaiting only the devising of means further to improve 
its commutation. Pohl’s first contribution to the 
advancement of electrical knowledge, made when he 
was little more than a student, was towards elucidat- 
ing the mode of action of the interpole or commutating 
pole then newly invented. 

Pohl went to England in 1904 to join the staff of 
the Phoenix Dynamo Co. of Bradford, and he was 
appointed chief engineer of the Company at the age 
of twenty-eight. He was responsible for the produc- 
tion by that Company of the first machine with com- 
mutating poles to be built in Great Britain. From 
1905 onwards Pohl contributed, except for the period 
of-the First World War, to the literature of electrical 
machinery. His more important early papers were on 
direct-current machines, but by 1914 he was writing 
on turbo-alternators. 

Six months after the outbreak of the First World 
War Pohl was interned. He returned to Germany m 
1919, where he became director and chief engineer of 
the A.E.G. Turbme Works in Berlin. More than 
thirty papers, published for the most part in Hlektro- 
Technische Zeitschrift and Elektrotechnik und 
Maschinenbau between 1919 and 1938, record the 
contributions which placed Pohl in the first rank of 
designers of large electrical machines. He made one 
of the early experiments in the hydrogen cooling of 
alternators, running & machine in town’s gas in 
Charlottenburg. By 1938 it had become clear to Pohl 
that he and his family could not much longer escape 
Nazi persecution. Through the good offices of friends 
he was able to get away safely to England and was 
jomed by his wife and son. Prof. William Cramp 
was instrumental in securing the appointment of 
Pohl to the staff of his department in the University 
of Birmingham. 

The third phase of Pohl's career was to prove no 
less fruitful than the first two. He brought to his 
teaching a wealth of practical experience,-and he had 
the power to transmit his ideas. The British Thomson- 


^ Houston Co. retained him as a consultant, and it was 


not long before contributions from his pen began 
again to appear in the Journal of the Institution of 
Electrical Engineers. This time, mductor alternators 
and the behaviour of magnetic material in machines 
claimed much of his attention. : 
At the time of his retirement from the University 
of Birmingham Pohl was serving as a consultant in 
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relation to the power supply for the synchrotron 
which was then under construction, and here again 
he made a signifieant contribution. 

The outstanding quality of all Dr. Pohl’s work is 
its clear physical insight. Although nearly all his 
papers involve some mathematical analysis, 15 is in 
the originality of his physical concepts that his genius 
is demonstrated. — . 

Dr. Pohl had an exceptional endowment of fine 
qualities. He was a man of complete integrity and 
liberal philosophy. ‘His intellectual distinction he 
carried lightly, for he possessed a keen and subtle 
sense of humour which he not infrequently turned 


- NEWS an 
Directorship of the London School of Economics 
and Political Science: -` 


Sir Alexander Cair-Saunders, F.B.A. : 


SIR ALEXANDER CARR-SAUNDERS retires as director 
of the London School of Economics and Political ' 
Science at the end of the year, a post he has held 
since 1937 when he succeeded Sir William (now 
Lord) Beveridge. There have been only five directors 
of the School since the beginning in 1895, all of them 
men of. great distinction and breadth of experience, 
and the present director takes his place as by no 
means the least distinguished, nor the least success- 
ful, of the five. He read zoology at Oxford, but his 
interests in demographic and social studies led him 
to accept the offer of the Charles Booth chair of 
‘social science at Liverpool m 1923. Since then his 
contributions to the advancement of social studies 
and his public services generally have been numerous. 
He has guided the London School of Economics 
through what has been perhaps its most difficult 
period. He found for the School a happy war-time. 
home at Peterhouse, Cambridge, and he leaves it 
re-established in London, & smooth-running and 
harmonious institution with an international standing 
higher than ever before. At the same time, he has 
been a tireless traveller and an indefatigable worker 
in the cause of higher education in the Colonies. He 
was chairman of the two Commissions which led to 
the creation, first of the University of Malaya, and 
then of the new University College of Rhodesia and 
Nyasaland, Salisbury. It is hoped that he will 
continue to preside over the Inter-University Council 
for Higher Education Overseas and to-give the new 
universities overseas the benefit of his-wise and 
experienced counsel. . 


_ Sir Sydney Caine, K.C.M.G. 


Sim SvpwEY Carne, who succeeds Sir Alexander 
Carr-Saunders, is. well equipped for the task; he 
brings to his new post an almost unique experience 
in administration and financial affairs. He is no 
stranger to the London School of Economics, since 
he graduated there with great distinction in 1922, 
and he has served for many years both on the Court 
of Governors of the School and on the University of 
London Board of Studies in Economies. Nor is he 
& Stranger to university administration, since he 
has been & very successful vice-chancellor of the 
University of Malaya smce 1952. Between 1923 and 
- 1952 he built up a high reputation as a Civil servant, 
- first as an inspéctor of taxes, then for many years in 

the Colonial Office, and finally in the Treasury. He 
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against himself. He was musical, a preat reader of 


- literature, and he had a critical appreciation of art. 


Perhaps his most entlearing. quality was a wonderful 
capacity for friendship with children. No one could 
have a more staunch friend, and countless people 
stand in his debt fer help,freely given. Pohl was 
almost too acutely, conscious of human suffering and 
it might be said df kim that the sharp distress of the 
world sometimes pressed upon his keen intellect and 
sensitive mind to the point of pain. Those who knew 
Pohl recognized in aim a,quality of mtellect, sym- 
pathy, and understanding which is supremely rare. 
o3 JAMES GREIG 


`~ 


has served as Financial Secretary in Hong Kong, as 
financial adviser to the Colonial Secretary, and as 
head of the Treasury Delegation in Washington. 
Since he went to Malaya, though giving up & career 
as public servant, he has not cut himself off from 
public affairs. He has been concerned with the 
problems of confederation in- the West Indies, and 
he is at present &cong as economic adviser to Mr. 


Marshall, the Chief Minister in the new admunistration 


in Singapore. 


Directorship of the Waite Institute, Adélaide : ^. 
Pref. J. A. Prescott, C.B.E., F.R.S. 


Pror. J. A. Prescorr retired from tbe director- 
ship of the Waite Agricultural Research Institute"of 
the University of Adelaide at the end of January. 
He had held the Waite chair ofagricultural chemistry 
since 1924 and the directorship of the Institute since 
1938. Between 1929 and 1947 he was also chief of 
the Division of Soils of the Commonwealth Scientifió. 
and Industrial Research Organization. For his work- 
in Australian pedology and his studies in agricultural 
elimatology, Prof. Prescott has achieved an inter- 
national reputatior; and on his retirement the 
University conférred on him the title of professor 
emeritus. 


Dr. James Melville 
Dn. James MELVILLE, director of the Grasslands 


Division of the New Zealand Department of Scientific _.- 


and Industrial Reszarch since 1952, has succeeded 
Prof. Prescott as d-rector of the Waite Agricultural 
"Research Institute, Adelaide. His interests are broad, . 
but have been conserned particularly with pasture 
growth and quality in relation to animal production. 


New Television Transmitting Station at the Crystal 
~ Palace, London S 


THe first regular daily television service in the 
world was started from the Alexandra Palace Station, 
of the B.B.C. on November 2, 1936, and with the 
exception of a break during the war period, this 
station has provided the service for the London area 
since that date. On March 28, however, this service 
was takén over by the new television transmitting 


station at the Crystal Palace, where the partially ' 


completed permanent tower is a notable landmark in 


south London. A technical description of the new |; 


station is containec in a paper presented by Messrs. 
F. C. McLean, A. N. Thomas'and R. A. Rowden at: 
a meeting of the Institution of Electrical Engineers 


on April 4. The staéion is planned to have ultimately . 
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an effective radiated power of 500 kW., in accordance 
with the allocation made at the European Broad- 
casting Conference at Stockholm in 1952. It was 
decided, however, that the station.should open with 
a power of about 200 kW., but that the building and 
the power plant should be planned so as to facilitate 
raising the output to the higher value in the future. 
A second paper, read at the Institution of Electrical 
Engineers meeting referred to above, by Messrs. V. J. 
Cooper and W. J. Morcom (of Marconi’s Wireless 
Telegraph Co., Ltd.) described in detail the television 
transmitting equipment, which is designed to operate 
in two parallel chains to: ensure the maximum- 
reliability in service. 

The station building is buried below the terrace on 
a two-acre site at the Crystal Palace, and incorporates 
two vision transmitters of 15 kW. and two sound 
transmitters of 4 kW., with provision for raising 


these to 50 kW. and 12 kW., respectively, when. 


necessary. The aerial system consists of eight tiers 


-of dipoles erected around a self-supporting tower, 


B 


which is tapered to a height of 440 ft. (134 m.) above 
ground-level, and will later be surmounted by a 
parallel-sided structure for a further 250 ft. (76 m.) 
to carry the aerial systems for future transmissions 
in higher-frequency bands. For the transmission of 
programmes between Broadcasting House and Crystal 
Palace, a distance of 9 miles (14 km.), two coaxial 
cables of 0-975 in. (2-5 em.) diameter have been 
provided, for direct transmission between the 
terminals without intermediate equipment. The 
cables and their associated terminal equipment are 
designed for transmission in either direction, since it 
is proposed to use the Crystal Palace as a pick-up 
point for television outside broadcasts and carry the 


‘Signals by the cable to the Broadcasting House 


switching centre for connexion to the main television 
network. Full details of this cable link and of its 
performance are given in a third paper presented at 
the meeting by Dr. A. R. A. Rendall and Mr. S. H. 
Padel, of the B.B.C. staff. 

Preliminary field-strength measurements made 
around the Crystal Palace site have confirmed the 
original theoretical expectations that the population 
within the service area wil be 1:5-2-5 muhons 
greater than the number hitherto served by the 
Alexandra Palace station. The outer coverage in 
Kent, Surrey and Sussex is much improved, while 
only the area immediately surrounding Alexandra 
Palace and some districts to the north of London 
experience a decrease in field-strength. Although, 
these areas still receive an adequate service, a 
minority of viewers may need better receiving aerials. 


Future of Colour Television in Britain 


AT a meeting of members of the International 
Radio Consultative Committee, held in London on 
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April 5, Sir Ian Jacob, director-general of the British ` 


Broadeasting Corporation, diseussed the problem of 
colour television, with particular emphasis on con- 
ditions in Great Britain and the work and future 
plans of the Corporation. He began by pointing out 


' that the present television programme will soon be 


capable of being received by 97 per cent of the British 
population and that there are at present six million 
television receivers in the hands of thé publie or, in 
other words, that 40 per cent of the population have 
receivers in their homes. The Corporation is con- 
ducting a series of technical tests on the N.T.S.C. 
system of colour television developed by the American 
radio industry and adopted by the Federal Com- 
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munications Commussion for publie use in the United 
States; for these tests the system has been adapted 
to the British 405-line television n standards, and the 
object is to determine whether the system gives a 
satisfactory colour picture without bemg degraded to 
any noticeable extent as a black-and-white picture 
on an existing receiver. The results so far indicate 
the possibility ofa compatible system on 405 lines, 
and thus it may be feasible eventually to transmit a 
colour programme on the Band I frequencies that 
are at present being used.and on the Band III ones 
which are reserved for a future second programme. 
If, however, a compatible system is not possible, then 
the only hope for colour television in Britain is to 
use different transmissions on Bands IV and V 
frequencies, and this will involve setting up com- 
pletely new transmitter networks on frequencies 
which, from the technical point of view, are less 
favourable; it is not a prospect to be relished. 

Turning to the question of reception, Sir Ian 
pointed out that, besides the technical problems, 
there are economic and social factors which must 
mevitebly weigh heavily on any decision by the 
Government with regard to the development of 
colour television. He is not convinced that a colour 
receiver has yet been developed, even in the United 
States, which is satisfactory for large-scale pro- 
duction. The cost of such receivers still seems to be 
prohibitively high, and the present economic situation 
is such that the Government wants to restrict home 
demand and to limit capital expenditure. Sir Ian 
doubts if all the information is yet available to arrive 
at any national policy for colour television ; but he 
put in a special plea that the representative bodies 
of the various countries of the world should keep in 
close touch with one another so as to secure the 
greatest possible amount of international standard- 
ization. 


Institute of Wood Science 


Iw view of the widespread interest in the technical 
aspects of wood, it has been felt for some time that 
there is a need in Great Britain for.a national body 
with the avowed object of advancing scientific know- 
ledge of wood and allied subjects, and as a result of - 
a number of discussions held during the past year an 
Institute of Wood Science has been formed, with Mr. 
David D. Irvin, deputy chairman of the Timber 
Development Association, Ltd., as chairman of the 
Council and honorary secretary of the Institute. The 
main purpose of the Institute is “to advance the 
scientific, technical, practical and general knowledge 
of persons interested in the study of wood and allied 
Subjects", and it is proposed to interpret this in the 
broadest possible sense. Thus, besides the study of 
the anatomy and chemistry of wood, etc., the words 
*. .. and allied subjects” are intended to include 
such subjects as wood adhesives, the chemistry of 
preservatives, pulp, woodworking machinery and 
similar matters which involve wood indirectly. An 
immediate objective of the Institute is to start a 
journal, and Prof. A. R. Gemmell, of the University 
College of North Staffordshire, has been appointed as 
editor. 

The Institute intends to concern itself directly 


with education in timber technology or wood science, 


and ultimately it hopes to become the examining 
body in at least the senior examinations in this 
subject. Other aims and activities include the 
organization of meetings, lectures and excursions, 
co-operation. with other bodies having similar objects 


` 
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&nd the establishment of branches in various parts of 
Brita. The various grades of membership of the 
new Institute will be as follows: fellows (who will 
be entitled to use the letters F.I.W.Sc. after their 
names); associates (A.I.W.So.); certificated mem- 
bers; ordinary members; junior members; and 
patrons. The conditions for associateship include the 
higher certificate of the Timber Development Associa- 
tion, Ltd., or the appropriate certificate of the Insti- 
tute, or, at the discretion of the Council, a university 
degree in science, and also three years of experience 
in wood science; fellowships will be granted to 
associates at the discretion of the Council. The main 
condition for certificated membership is the third- 
year certificate of the Timber Development Associa- 
tion, Ltd. The subscription (which wil include 
receipt of the journal) will be 3 guineas a year for 
fellows, associates and ordinary members; 2 guineas 
a year for certificated members ; and 1 guinea a year: 
for junior members. Firms, associations or cor- 
porations may become patrons by supporting the 
Institute financially, as also may mdividuals if they 
wish to subscribe more than the normal membership 
fee. Further information can be obtained from the 
honorary secretary of the Institute, c/o the Timber 
Development Association, Ltd., 21 College Hill, 
London, E.C.4. ` 


Higher Technological Education in London and the 
Home Counties i 


Tae seventh annual report of the London and 
Home Counties Regional Advisory Council for Higher 
Technological Education, covering the year ended 
August 31, 1955 (pp. 40; from the Council, London ; 
1956), welcomes the Minister of Education’s remark 
to the annual conference of the Association of 
Education Committees that he would not allow local 
feelings to spoil higher technical education, and 
points out that the Council’s limited experience so 
far of planning courses in particular subjects region- 
ally has not been discouraging. In several instances, 
two or more authorities have jointly exammed a 
known industrial demand and achieved a significant 
economy with greater efficiency. At the annual 
meeting of the Council, Sw Hugh Linstead criticized 
the Minister’s proposal to upgrade some twenty or. 
thirty colleges and doubted particularly the possibility 
of providing even fifteen hundred additional tech- 
nologists a year from the existmg colleges and the 
possibility of properly staffing and equipping as 
many as twenty or thirty colleges at the higher,level,; 
these criticisms and the subsequent discussion are 

' summarized in the report. The Council has appointed 
Mr. L. C. Wooder to undertake a research project 
into the distribution of courses of higher techno- 
logical education in the region, including an industrial 
survey of the region, surveys of technical education, 
communications in relation to the situation and 
‘catchment’ areas of colleges and population trends, 
and a comparative study of those factors in relation 
to the distribution of courses. The Council has also 
recommended to local education authorities which 
are in membership that a college should not initiate 
a sessional course of higher technological education 
unless it has every reason to suppose the course will 
continue to the end of the session and that if, owing 
to unforeseen circumstances, the course 1s terminated 
before the end of the session, the college should 
arrange for students to complete the course else- 

* where with a minimum of meconvenience to the 

student. Figures supplied by the Minister of Educa- 
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tion for full-time degree and higher diploma students 
in technical colleges over the three years 1952-55 
indicate & marked increase in those attending higher 
diploma courses in engineering, and the number 
working for M.Sc. or Ph.D. (interial) degrees during 
the period rose from 59 to 116. The numbers of 
students for internal degrees fell from 1,641 to 1,369 
and for external degrees from 761 to 544. 


Parliamentary and Scientific Committee : Report 
for 1955 


Tue annual répor; for 1955 of the Parliamentary 
and Scientific Committee (pp. 22; from the Com- 
mittee, 31 Palace Street, Westminster, London, 
S.W.1;i 1956) providss the usual convenient record of 
the activities of tke Committee durmg the year, 
including a list of addresses given to the general 
committee. Particular attention is given to problems 
connected with higher technological education and. 
scientific man-power. During the second reading of 
the Agricultural Research Bill on December 13, 
representations regarding the present organization of 
veterinary research were made on behalf of the Com- 
mittee by Mr. A. J. Champion, its joint honorary 
secretary, and by Mr. M. Philps Price, and further 
consideration will be given to this subject by the Com- 
mittee this year. In view of the alarm expressed by 
several organizations as to the effect of the higher 
postal rates for sciectific journals and publications, & 
questionnaire is being sent to all scientific organiza- 
tions affiliated to the Committee to permit an 
assessment of the general position with a view to a 
formal and more detailed statement. During the 
passage through Farlament of the Rating and 
Valuation (Miscellareous Provisions) Bill, the views 
of the scientific bodies were brought to the notice of 
the Government, and because of dissatisfaction about 
the rating position, expressed at a meeting of the 
Committee on July 12, it was agreed to prepare a 
comprehensive report for the. Government on the 
ratmg position of research associations and scientific 
societies., 


Expenditure on Gcvernment Information Services 


A Wnurrg Paper on “Government Information 
Services: Statement showing Estimated Expenditure, 
1955-56” (Cmd. 9591. Pp. 4. London: H.M.§.0O., 
1955; 4d. net) gives the expenditure on home / 
services as £2,245,100, compared with £2.333,600 
in ‘1954-55, and on overseas services as £10,495,950, 
compared with £10.231,700. Of this sum, £741,150 
is carried on the Certral Office of Information's Vote, 
of which £150,250 and £156,250 are for the Aur 
Ministry and the War Office, respectively ; these 
two Departments account for £246,700 and £359,850 
of the total, respectively. Estimated expenditure for 
the National Savings Committee (£277,200) and the 
Road Fund of the Ministry of Transport and Civil 
Aviation (£213,000) also exceeded £200,000. Of the 
Overseas Estimate, £4,755,000 is on account of the 
B.B.C. External Services as grant-in-aid from the 
Post Office, £1,757,400 as Foreign Office grant-m-aid 
to the British Council and £2,289,800 on behalf of 
the Foreign Office, including the German Section. 
£538,800 goes to the British Council for the Colonial 
Office, and a further £381,700 for the Commonwealth 
Relations ‘Office, while expenditure on behalf of the 
Colonial Office anc the Commonwealth Relations 
Office is estimated as a further £259,800 and £494,700, 
respectively. 
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Scottish Field Studies Association : Report for Toa first approximation, flower numbers in Kalanchoe 
1955 ‘ $ increase exponentially with the number of inductive 


Tue annual report of the Scottish Field Studies 
Association for 1955 records the progress the 
Association has made.under difficult conditions and 
indicates what could be achieved if the Association 
had a centre of its own. During the year the number 

"of students who attended the Field Studies Centre 
at Garth showed a considerable increase over the 

" previous year, while groups under their own staff 
attended. from a number"of schools and university 
departments. .-During this year six-courses at Garth 
are planned as follows: May 18-21, outdoor art; 
August 11-18, introduction to plant ecology ; August 
18-25, grasses, sedges and rushes; September 7-14, 
mosses and liverworts; September 14-17, autumn 
birds; --and September 21-24, higher woodlands. 
“The difficulties at Garth, which is primarily organ- 
ized as a Youth Hostel Association Centre, prevent 
the development of the Association's activities ; and 
it has now been decided that, when money ,becomes 
available, the Glencoe area has considerable advan- 
tages of. hill and sea, moor and crags, for botanists, 
geologists, zoologists and others and that a centre 
should be established there. Particulars about the 
courses may be obtained from the honorary secretary 
and treasurer, B. W. Ribbons, Department of Botany, 
The University, Glasgow. 2^ 


Populations of House-Mice 


Some observations with house-mice have been 
carried out at the University of Wisconsin by R. L. 
Strecker under the guidance of John T. Emlen, jun. 
(Scient. Amer., December 1955). The investigators 
first wished to find out whether the mice lived in 
compact communities or drifted about at random 
among the college buildings. Trappings showed that 
the mice were content to live within a narrow range 
so long as they had plenty of food and shelter. 

“Limiting the population’s food supply revealed that, 
as & food shortage approached, -migration from the 
colony increased sufficiently to ‘tap off’ mice as 
quickly as new ones were born. Reproduction 
apparently continued normally and the remaining 
population showed no unusual features with regard 
to sex or age compogition. In a further series of 
experiments the food supply was drastically limited, 
but the mice were prevented from escaping. As 

"starvation approached, reproduction stopped com- 
pletely. These investigations on house-mice show 
that the determining factors in population studies can 
be examined individually. They should lead event- 
ually to a clearer picture of the parts played by 
various influences on the abundance and scarcity of 
animals. 


" 
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A Flowering Inhibitor in Kalanchoe 


RxcENT experiments with Kalanchoe blossfeldiana; 
. by W.-W. Schwabe (Ann; Bot., 20, 77, 1; 1956), 
indicate that a flowering inhibitor may be produced 
by long-day exposures. -He has shown that single 
long days intercalated between numbers of ‘short 
days have a positive inhibitory effect on flower 
initiation and are not merely ineffective. The 
inhibitory effect expressed as the number of inductive 
cycles annulled is approximately additive, provided 
the long days are interspersed with short days, but 
not if several long days are given consecutively. On 
the average, one long day is capable of annulling the 
flower-promoting effect .of “about 14-2 short days. 
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cycles given—up to at least twelve short days. The 
inhibitory, effect of long days interspersed with short 
days also fits an exponential curve; that is, the 
inhibition is'roughly proportional to the amount of 
previous -photo-periodic induction. A light break of. 
as little as thirty seconds duration given in the 
middle of a long dark period is as inhibitory as a 
long day. If followed by & long dark period the 
inhibition of an intercalated long day is almost 
completely “neutralized ; a long dark period pre- 
ceding it has no such effect. These results have been 
interpreted as due to the interaction of a flowering 
inhibitor with a reaction léading.to flowering. A 
mechanism involving compotitive inhibition of an 
adaptively formed enzyme has -been described as a 
possible example of the kind of réaction which could 
account for the results presented. 


The National Museum of Wales 


Tue forty-eighth annual report (1954-55) of the 
National Museum of Wales is a record of steady 
non-spectacular but important work. Although plans 
for the much-needed building extensions are still 
in abeyance, valuable discussions have taken place 
regarding the proposed new department to illustrate 
the special industries in Wales. ‘The Welsh Folk: 
Museum deals with rural industries ; but the Council 
considers it urgent that the history of industries and 
their present practices should be included in the 
Museum. Especially is this the case in a technological 


.age and when material and information are being 


lost almost week by week. As usual, the staff have 
taken their full share of extra-mural activities withm 
the Principality as, for example, the keeper of geology 
‘as president of the South Wales Caving Club taking 
part in negotiations with the view of preserving a 
cave threatened by quarrying, and the keeper of: 
boteny continuing his researches on atmospheric. 
pollens and spores. x $ 


Iron and Steel Institute : Forthcoming Meetings 


Tus eighty-seventh annual general meeting of the 
Iron and Steel Institute wil be held at the Royal 
Institution (Albemarle Street, London, W.1) and at 
the offices of the Institute (4 Grosvenor Gardens, 
London, S.W.1) during May 16-17. On the evening 
‘of May 15 a Bessomer Centenary Lecture will be 
given at the Royal Institution by Mr. James Mitchell, 
past president of the Institute, and on the morning 
of the next day the new president, Dr. H. H. Burton, 
will take office and deliver his presidential address. 
Following this, Prof. N. F. Mott, Cavendish professor 
of experimental physics in the University of Cam- 
bridge, will give the ninth Hatfield Memorial Lecture, 
his subject being “The Fracture of Metals". 

During June 5-14 the Institute will hold a special 
meeting in France in association with the Chambre 
Syndicale de la Sidérurgie Frangaise and the Société 
‘Frangaise de ‘Métallurgie. Durmg June 5-11 the 
meeting will be in Paris, and the remainder of the 
time will be spent on three excursions to iron and 
steelmaking areas in eastern, central or northern. 
France. Further information on the meetings can 
be obtained from the ‘Secretary of the Institute at 
4 Grosvenor Gardens, London, S.W.1. - 


Fifth World Power Conference, Vienna 


"Tux Fifth World Power Conference will be held in, 
Vienna durmg June 17-23, the headquarters of the 
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Conference being at the Konzerthaus, Lothringor- 
Strasse 20, Vienna III. The there of the Conference 
is "World Energy Resources in the Light of Recent 
Technical and Economic Developments”, ‘and the 
technical programme will consist of six divisions, at 
which the following topics will be discussed: the 
present status and development of power production 
and utilization in individual countries ; the prepara- 
"tion and conversion of fuels; utilization of primary 
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sources of energy ; purification of waste water and. 


exhaust gas in the produetion and use of energy; 
international co-operation in the production and use 
of energy. Short exeursions will be available in 
Austria during the Conference, and afterwards a 
number of extensive tours of hydroelectric stations, 
power stations, ete. have been arranged in Austria, 
Yugoslavia, ‘Ttaly and southern Germany. Further 
information is available from the various national 
committees, the British one being at 201-202 Grand 
Buildings, Trafalgar Square, London, W.C.2. Other- 
wise, all inquiries should be addressed to the Oester- 
reichisches Nationalkomitee der Weltkraftkonferenz, 
Vienna I, Sehwarzenbergpletz 1. 


Chemical Society : Officers 


OFFICERS of the Chemical Society have been elected 
as follows: President, Prof. E. L. Hirst; Véce- 
Presidents, Sir Ian Heilbron, Sir Cyril Hinshelwood, 
Prof. C. K. Ingold, Dr. W. H. Mills, Sir Eric Rideal, 
Prof. W. Wardlaw, Prof. E. D. Hughes, Prof. E. R. H. 
Jones, Dr. R. P. Linstead, Prof. H. W. Melville, Prof. 
M. Stacey &nd Sir Alexander Todd; Honorary 
Treasurer, M. W. Perrin; Honorary Secretaries, Dr. 
L. E. Sutton, Prof. F. Bergel and Dr. J. Chatt ; 
New Members of Council, Prof. R. M. Barrer, Prof. 
A. G. Evans, Prof. L. Hunter, Dr. G. W. Kenner, 
Prof. B. Lythgoe, Dr. A. Maccoll and L. A. K. 
Staveley. 7 


University of Birmingham 


Tue following have been appointed Research 
Fellows in the University of Birmingham: D. B. Holt 
(physical metallurgy) and Dr. G. Hiibscher (pharma. 
cology). The University has received from Ciba, 
Ltd., of Basle, a Ciba research scholarship for three 
years of £700 a year for the work and training ofra 
graduate in the techniques of organic chemistry ; in 
the first mstance, the scholar will work on the 
synthesis, of new halogen-containing organic com- 
pounds under the direction of Prof. M. Stacey. A 
grant of £900 has been made by the Electrical 
Research Association to the Department of Electrical 
Engineering of the University for the continuation of 
research work on electric discharges in liquids. 


Announcements 


Ds. J. S. D. Bacon, senior lecturer m biochemistry, 
University of Sheffield, has been appointed head of 
the new Department of Biochemistry at the Macaulay 
Institute for Soil Research, Aberdeen, as from 
September 1 next. 


Tux forty-firsb annual conference of the Textile 
Instrüute will be held in Blackpool during May 22-25, 
the subject for discussion being “New Yarns and 
Fabrics”. Further information can be obtained from 
the Institute at 10 Blackfriars Street, Manchester 3. 


Aw international conference on "Nuclear Re- 
actions”, organized by the Nederlandse Natuur- 
kundige Vereniging, will be held in Amsterdam 
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during July 1-7. Among the topics discussed will 
be elastic and inelasiic scattering, capture and photo 
reactions, stripping and pick-up reactions and fission. 
Further information can be obtained from the 
secretary of the conference committee, Dr. S. A. 
Wouthuysen, Zeeman Laboratorium, Pl. Muider- 
gracht 4, Amsterdam (C). ` 


A symposium on the methods, materials and pro- 
cesses involved in the uses of high temperatures in 
science and industry, organized jointly by the Stan- - 
ford Research Insitute and the University of 
California, Berkeley. will be held in Berkeley during 
June 25-27. Further information can be' obtained 
from Dr. Nevin K. Hiester, manager of the Chemical 
Engineering Section, Stanford Research Institute, 
Menlo Park, California. : 


Tue Second World Congress on Fertility an 
Sterility, sponsored by the International Fertility 
Association, will be held in Naples during May 18~26, 
the scientific sessicns being held at the Palazzo 
Mostra’ di Oltremare and the inaugural session at 
the Castel Angioinc. Simultaneous translations in 
English, French, Spanish and Italian, with the use 
of head-phones, will be available. In addition to 
the human aspects of the subject, there will be* 
sessions’ on animal fertility and sterility. Further 
information can be obtained from Prof. G. Tesauro, 
Faculty of Medicine. University, Naples. 


A SYMPOSIUM on molecular structure and spectro- 
scopy will be held ir. the Department of Physics and 
Astronomy of the Ohio State University during 
June 11-15. Both the interpretation of molecular 
spectroscopic results as well as methods for obtaining 
them will be discussed. The Joint Commission on 
Spectroscopy of the International Union of Pure and 
Applied Physics and the International Astronomical 
Union will meet concurrently with the symposium. 
Further information can be obtained from Prof. 
EH. H. Nielsen, Deparzment of Physics and Astronomy, 
Ohio State Universisy, Columbus 10, Ohio. 


Tue annual meeung of the Société de Chimie 
Physique wil be held m Paris during May 29- 
June 1, when the subject, “Superficial Reactions of 
Gases on Metals", will be discussed. AJl the funda- 
mental phenomena affecting the ‘development and 
structure of thin fims formed by gases on metal 
surfaces will be considered, with the exception of, 
pure absorption and catalysis. Further information 
can be obtained from Prof. G. Emschwiller, École 
Supérieure de Physique et Chimie, 10 rue Vauquelm, 
Paris 5e. à 


Tae Fourth International Congress on Fruit Juices , 


will be held in the Killesberg Park, Stuttgart, during 


May 28-June 2, ths organizers being the Zentral- . 


verband der Sussmost- und Obstgetrankein-Industrie. 
The Congress is under the- auspices of the Inter- 
national Federation of Fruit Juice Producers-(Paris), 
and official representatives .of the food and health 


services of twenty ccuntries, as well as industrialists, . - 


exporters and imporzers, will be attending. The pro- 
gramme will incluce fifteen general reports and 
forty-four special rsports, dealing with problems 
both from the point of view of medicine and hygiene 
and from the scientific, technical and practical 
angles; international questions referrmg to pro- 
duction, conditionmg, sales and outlets will also be 
considered.  Furthe- information can be obtamed 
from the office of tae Congress at Bachstrasse 26, 
Bonn Rhein, Germary. . > 
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N international conference on mathematical 
‘education, with special reference to countries 
of South Asia, was held in Bombay at the Tate. 
Institute of Fundamental Research during February 
22-28, under the presidency of Prof. K. Chandrasek- 


g haran, of tho Tata Institute. 


In-his presidential address, Prof. Chandrasekharan t 


`», suggested thát difficulties in South Asia stem from 


r 


an inadequate “recognition of the value of creative 
intellectual activity as part of the drive towards 
prosperity, and put forward five proposals to enable 
the creative’ scientist to come intó his own. First, 
the gifted research worker must be given a suitable 


„working atmosphere and adequate financial support ; 
this ‘might be done through a system of research . 
contracts sob up by a government and administered , 


by a national committee for mathematics. Secondly, 
the facilities for training students in advanced 
mathematics must be increased, by providmg 
graduate schools for*advanced study. Thirdly, 
courses of study must be integrated, and the present 


* very rigid examination system radically modified. 


Fourthly, the téaching staff in colleges must be 
reinforced, and the teacher. must ‘be given more 
leisure, more encouragement, and more opportunity 
for keeping in touch with new ideas in mathematics. 
Fifthly, suitable text-books must be provided; if 
need be, a national text-book committee, equipped 
with adequate funds. must be set up to seek out 
eompetent authors and induce them to write the 
much-needed books. Finally, the school course must 
be revised and rendered more elastic, since creative 


: mathematics cannot prosper fully unless the founda- 


tions are firmly leid in the schools. 

Invited addresses were given to the conference by 
Prof. A. D. Alexandrov (U.8.5.R.), Prof. E. Bom- 
piani (Italy), Prof. T. A. A. Broadbent (United 
Kingdom), Prof. G. Choquet (France), Prof. H. 
Freudenthal (The Netherlands), Prof. E. Marczewski 
(Poland), Prof. A. Oppenheim (Malaya), Prof. M. H. 
Stone (U.S.A.), Prof. Hsio-Fu Tuan (China). Some 
of these addresses dealt with the problems of mathe- 
matical education arising in the speaker’s country, 


. and described methods which are bemg used in the 


k 


solution of such problems. Others dealt with the 
application of new methods in psychology to, mathe- 
matical education, with -new ideas in teaching 
arithmetic, ‘and with the best way of beginning the 
teaching of geometry. . 

For detailed" discussion of special questions, and 
particularly of the five points raised in the presi- 
dential address, members of the conference were 
divided into three working groups, one for the school 
Stage, one for the bachelor's or master's degree 
stage; and one for the postgraduate stage. Each 
„group discussed, in its relevant context, the aim of 
“mathematical education, the ideal scope and content 


“of ‘the: course, thé recruitment, maintenance and 


training” of the teacher, the mode of selection of the 
students at the higher levels and maintenance of 
such students, and the necessary facilities and equip- 
ment to be required. It was concluded that, at the 


‘schools, instruction should be closely related to the 


needs, the capacity and the interests of the pupil, 
and an integrated and simplified course, including 
some: statistics as wéll as the traditional subjects, 
should be offered. At the universities, the degree 
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course dou meet ilio. yoqiiremenis of Bonieiy in 
general, ‘should train those intending to teach mathe- 
matics in schools or universities, and should begin 
the training of the professional mathematician. The 
postgraduate training should fit students for research 
and for the teaching of advanced mathematics ; here 
a course of lectures in: the most recent developments 
is essential; though no formal examination should be 
imposed. Examinations at the lower levels should be 
more flexible, no student should be asked to stake 
his whole career on the results of a single examination, 
written examinations should be supplemented by 
oral examinations and by an evaluation of the 
student’s total performance ; where possible, teachers 
should participate in the examination of their own 
The provision of text-books, scholarships, 
summer schools and seminars, and research contracts, 
was examined m detail, and specific recommendations - 
were made. , 

The working groups reported interim progress to 
plenary sessions, from which further instructions were 
received. Finally, the findings of the working groups 
were incorporated-in a set of resolutions presented to 
and unanimously adopted by the last plenary session 
of the conference. This session further resolved to 
set up a permanent small committee for mathematics 
in South Asia, under the chairmanship of Prof. 
Chandrasekharan ; this committee would bring the 
resolutions of the conference to the notice of respons- 
ible educational authorities in South Asia, and press 
for the rapid implementation of:these proposals. It 
is hoped to have on this committee representatives 
of India, Pakistan, Burma, Ceylon, Indonesia, Malaya- 
Singapore, and Thailand. 

No member of the conference could fail to be 
impressed by. the vast problems confronting the 
teachers of mathematics in South Asia, the urgent 
needs of the students in those countries, and the 
enthusiasm of their teachers. Perhaps because of the 
magnitude of the problems, the conference worked 
harmoniously, national and sectional interests seldom 
being allowed to intrude. But above all, the success 
of the conference was due to the knowledge, skull, 
organizing ability and driving force of the president. 
Prof. Chandrasekharan. He focused attention on 
special problems, induced strong and definite resolu- 
tions, and left no doubt in members’ minds that 
great efforts will be made to have these proposals 
accepted and implemented by the appropriate 
authorities in the countries of South Asia. 


1 


SCIENCE AND PEOPLE 


N his presidential address to the American Associa- 

tion for the Advancément of Science at Atlanta 
on December 28, 1956;3Dr. Warren Weaver, of the 
Rockefeller Foundation, examined the influence of 
science on people (Science, 122, No. 3183). 

Science, he said, has umpressively proved itself to 
bea powerful way of dealing with certain aspects of 
our experience. These are, in general, the logical and 
quantitative aspects, and the method works superbly 
for linear and stable physical problems in two or 
thrée variables. The physical universe seems to be 
put together in such & way that this “scientific 
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approach is exceedingly successful in producing a 
good, workable, ‘initial description. With that kind’ 
of solid start, physical science can then ‘safely pro- 
ceed to elaborate more sophisticated theories: 

How far these methods will be successful in the 
world of living things is nòt yet known. Tho suc- 
cesses to date are very impressive. One feature after 
another that previously seemed to fall in a special 


‘vital’ category has usefully yielded to biochemiéal . 


or biophysical attack. As yet only a beginning has 
been made, How far the logical quantitative method 
will succeed here, it would be rash -to forecast, 
although the prospects seem extremely promising. , 

Small beginnings at extending the scientific method 
into the social sciences have been made. In so far as 
these fields can be.dealt with in terms of measurable 
quantities, they seem to present closely intercoupled 
situations that can very seldom usefully be handled 


with two'or'three variables and often require very «> 


many—for example, W. Leontief’s input-output 
analysis of the United States economy deals with 
some fifty variables and regrets that it does not 
handle more. Scienco has, as yet, no really good way 
of coping with these multivariable but non-statistical 
problems, although it is possible that ultra high- 
speed computers will inspire new sorts of mathe- 
matical procedures that will be successful in cases 
where the effects are too numerous to handle easily 
but not numerous enough or of suitable character to 
permit statistical treatment. If we try to avoid the 
many-variable aspect of the social sciences by using 
highly simplified models of few variables, then these 
models are often too artificial and over-simplified to 
be useful. The statistical approach, on the other 
hand, has recently exhibited—for example, in the. 
stochastic models for learning—new potentialities in 
‘the field of human behaviour. 

It is not at all necessary that the particular analyt- 
ical techniques of the physical sciences be forced 
upon biological or social problems with the arrogant 
assumption that they can and should make unneces- 
sary other types of insight and experience. During 
the- Second World War, an extremely useful col. 
laboration was developed, known often as operations 
analysis, in which reasoning of a mathematical type 
was applied to certain aspects of very complicated 
situations, but with no expectation that judgment, 
experience, intuition, or a vague sort of general 
wisdom would be displaced or superseded—rather 
only that these would be aided by whatever, partial 
light could be furnished by quantitative analysis. 

An important characteristic of science is its in- 
capacity to be impractical. The most far-reaching 
discoveries and the most widespread useful appli- 
cations flow regularly out of ideas that initially seem 
abstract and even esoteric. 

Science presents the kind of challenge that attracts 

to it young men and women who tend to have a 
rather high degree of a certain kind of intelligence. 
But scientists are not special creatures: they are 
people. The great majorit¥:of scientists have the 
same distribution of moral~axid intellectual charac- 
teristics as other educated people. 
. If scientists are human, so also is science itself. 
For example, science does not deserve the reputation 
it has so widely, gained of being based on absolute 
fact, of bemg wholly objective, of being infinitely 
precise, of being unchangeably permanent, of being 
philosophically inescapable and  unchallengeable. 
There seem still to be persons who think that science 
deals with certainty ; it deals with probabilities. 
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The ablest scientists themselves realize the postu- 
lational and provisional character of science. Perhaps 
not so widely recogrized or accepted is the extént to 
which the development of Western science has been 
influenced by the general nature of Graco-Judaic 
culture, including especially -the standards, arising 
within that tradition, of what is interesting and 
important. i : f 

The previous comments concerning general charac- 
„toristics of science- suggest that science is a very 
“human enterprise, ccloured by general ideas, change- 


able as any human activity must be; various in its *~ 


possible forms, and a 
all men. : . 

Even the impressive methods that science has 
developed’ involve only improvement of procedures 


common part of the lives of 


of observation and analysis that the human race has 


always used. . 


:Selenee as some sort of super creed. This point of 
view does not justify the notion that science is so 
special as to be unique, as well as so curious-as to be 
incomprehensible. This does not depict scientists as 
strange creatures who are in one sense so objective, 
judicial and precise as to be incredible, and m another 
sense so apart from ‘fe as to be selfish and sinister. 
This does not set up quantitative analytical Western 
Science as the only valid way in which man may 
&pproach and interp-et experience. 

These descriptive comments picture science as the 
servant of man, not his master; and as a friendly 
companion of art and of moral philosophy. 

The lack of general comprehension of science is 
dangerous both to scienee and to the public, these 
being interlocked aspects of the common danger that 
scientists will not be given the freedom, the under- 


standing and the support that are necessary for ` 


vigorous and imaginative development. 


TECHNICAL INFORMATION., 
SERVICES IN EUROPE - 


NDER the title ‘Technical Information Services 

in Europe", the European Productivity Agéncy 
of the Organization for European Economic Co- 
operation has published œ report on the second 
meeting of technical information officers, held in 
Frankfurt-am-Main during May 2-6 last (from the 
Organization, 2 Rue André Pascal, Paris, 16¢). Tho 
conference, which included delegates from twelve 
different countries,-was intended to give participants 
an insight into the functioning of the technical 
information services which are an integral part of 
the German Productivity Centre at the Rational- 


isierungskuratorium der Deutschen Wirkschaft" in - 


Frankfurt, and the first section of the report outlines 
the sérvices, activities and relations of this body: It 


is a private organizacion which has as its aim the . 
rationalization of; the éntire ‘German econoniy and : 


increased productivity, and in this task representa- 
tives of science and engineering, of industry, and: of 
_trade, commerce and crafts, of trade unions-and-of 
government agencies are co-operating with it. It is 
organized both on a regional and on a. subject basis and 


These comments do ‘not support the concept of 


i 


has a priority programme covering those fields where? i 


it is believed that an actual increase in productivity 
cen be achieved. In referring to information services, 
Dr. Magnus, of the board of directors of the 
Rationalisierungskuratorium, emphasized the mm- 


^ 
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portance of bringing the inquirer to formulate his 
question correctly. Besides describing the activities 
of thé information service, which up to April 1955 
had answered more than ten thousand questions, this 
section of the report gives a brief account of informa- 
tion.and documentation in Gefmany, including the 
work of the German Society for Documentation, the 
Association of German Engineers, and the Association 
>, of German Mechanical Engineering Firms and the 


x Prior Art Information Service, Treuhandstelle Reichs- 


patafitamp, Berlin, and also of the operation in 
- -Germany of the Documents Exchange Scheme of the 
Organization. for Eurdpean Economic Co-operation. 

The second section of the report deals with the 
‘activities and projects of the European Productivity 
Agency in the field of technical information, including 
Dr. A. King’s address on the general policy of the 
Agency, which emphasizes that, to be efficient, the 
Agency must concentrate on work that is better done 
on an international basis than nationally. Much of 


-the’ Agency's work next year will be devoted to 


encouraging relations between the various national, 
productivity centres and to services which may be 
of use to them all. Dr. King also emphasized the 
importance of forward thinking on productivity 
matters and of providing & forum for the discussion 
of particular topics which may be only germinating 
in the minds of men in individual countries, so that 
understanding can be reached which will lead to 
international attack on a problem and accelerated 
action. In this connexion he seid that the Agency 
had appointed a working party to consider automation 
and particularly its human relations and economic 
problems and the relation of the whole subject to the 
future industrial pattern of European countries. The 
Agency has also been considering the economic 
switch-over whith the introduction of automation 
will ental. Dr. King thought that in the past tech- 
nical information work was too narrowly conceived 
and that its main task is to serve industry with the 
object ofaneressing productivity levels. He urged a 
closer relation between management and human 
relations and labour, on one hand, and the techno- 
logical and technical information activities, on: the 
other, and that at present not enough technical 
information of ‘the less technological type is dis- 
seminated. Much new work is required of a research, 


' survey and experimental nature in connexion with 


the social problems of technical innovation. 
Suggestions made at.the conference for future 
activities included the recommendation that the work 
of national technical information centres be under- 
taken for the general needs and within the scope of 
the overall productivity programme of the countries 
and , productivity groups, and that the European 
Productivity Agency should intensify its. relations 
with international vertical organizations and other 
international organizations in the field of technical 
information. The Agency was also asked to consider 
extending its system, in co-operation with the 
national technical. information services, to include 
problems "-on. management, human relations and 
similar topics. It was agreed that national technical 
information, services should be encouraged to adopt 
the field officer method. of providing technical 
^ information and that, while the Documents Exchange 
“Scheme -should not be regarded as a substitute for 
personal, organizational: or multilateral contacts, 
which the national centres should encourage, it 


.-*ghould include as much unpublished material as 


possible; in general, such centres should help each 
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other with material which it ‘is difficult’ to obtain. 
The conference suggested that those countries in 
which ‘technical information days’ have not yet been 
organized should make use of this idea, and that 
the European Productivity Agency and national 
centres should use every kind of publicity and 
publication to spread knowledge about technical 
information services. 


^ 


COMMONWEALTH FUND, NEW 
YORK 


ANNUAL REPORT FOR 1954-55 


HE thirty-seventh annual report of the Common- 

wealth Fund, New York, covering the year ended 
June 30, 1955*, records that forty-one Fellows were 
appointed to hold fellowships in the United States’ 
during 1955-56, and another sixteon will be in 
residence on-second-year extensions, bringing the 
total of Fellows elected since 1925 to 729. This figure 
includes 550 scholars appointed on applications 
through universities in Great Britain, and 139 Civil 
servants, of whom forty-two were from the Home 
Civil Service and ninety-seven from the Dominion 
and Colonial Services. It also includes thirty-three 
scholars from Western Europe ın a programme of 
Continental fellowships which was started in 1952. 
Of the totel appropriation of 3,469,972 dollars during 
the year, 1,954,071 dollars was in the field of medical 
education, including research in educational environ- 
ment and procedures and the evaluation of educa- 
tional experiments, while a further 210,000 dollars 
was appropriated for advanced, medical fellowships, 
and 206,650 dollars for advanced nursing education, 


“including twenty-one new and five extended awards 


as well as block grants to five institutions. Appro- 
priations of 887,926 dollars for medical research were 
voted for nine projects, four of which were for studies 
of organism-environment interaction, two for studies 
of integrative processes within the organism and three 
for studies in basic biology. Ten other projects have 
continued to receive support from appropriations 
voted in previous years. Grants for experimental 
health services totalled 137,750 dollars, including a 
renewed grant of 118,250 dollars to the Hunterdon 
Medical Centre, New Jersey, to underwrite, for the 
next three years, two-thirds of the cost of the Centre's 
community mental-health programme and 19,500 
dollars to the Tennessee Medical Foundation for. 
operating costs during the next two morths. The 
Fund’s publication programme continues to provide, 
in conjunction with the Harvard University Press, for 
the publication of manuscripts and books emanating 
from projects supported by the Fund in the field of 
health. 

The appropriations for medical education went to 
twenty-seven institutions, six appropriations -bemg 
grants for new projects.dnd ten being extensions of 
assistance to old ones, while fifteen institutions 
received assistance, from previous appropriations. 
Four of the new projects reflect the increased col- 
laboration between medicine and social science. -A_ 
three-year grant to Yale University was for an 
experimental graduate training programme in the 
social aspects of medicine, in which the experience 

* Commonwealth Fund  "Thirty-seventh Annual Report for the 


gear ending June 30, 1955. Pp. vii--46. (New York : Commonwealth 
Fund, 1955.) 
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with health and medieine will come in the last two 


years of a four-year period of- PE study. At 


the University of North Carolina a two-year grant 
will permit further joint. research between the, 
Division of Health Affairs and tho InstitutecWfor 
Research in Social Science, A two-year grant to the 


Bureau of Applied Social Research of Columbia, 


: University and the University of Pennsylvania 
School of Medicine is to extend to the study of the 
influence of environmental factors upon the educa- 
tional process which occur in the last four years of 
medical studies. The University of Kansas received 
.& two-year grant for the Department of Psychology 
to pursue an investigation of the doctor-patient 
relation in a rural community, and a two-vear grant 
to the University of Florida is to assist in making the 
Health Centre;-which inchides the Medical School, an 
mtegral part of the University. 


HELICAL NATURE OF THE COLLAGEN FIBRIL 
By Dr. R. REED, Miss M. J. WOOD and Dr. M. K, KEECH 


Department of Leather Industries, 
University of Leeds 


HE electron microscope has provided much 
information regarding the sirueture of the 
collagen fibril. In the main, however, it has proved 
difficult to correlate such information with that 
obtained from other fields of investigation. X-ray 
diffraction studies have indicated that the poly- 
peptide chains in collagen are likely to have a helical 
configuration, and recent work! has been concerned 
"with deciding which particular form of helix best 
fits the diffraction data. We wish to report certain 
eleetron mieroscope findings which indicate a helical 
arrangement of filaments, that is, bundles of poly- 
peptide chains, within the collagen fibril. 
During a study of the effect of various reagents on 
collagen fibrils over the pH range 1-12.5 and at 
temperatures between 25? and 37? C. we have 
observed that the fibrils often assume a helical 
form (Figs. 1-8). "This helical form usually occurs in 
the early stages of reaction; with longer reaction 
times this may disappear and more deep-seated 
changes may set in, characteristie of the reagent used. 
The fibril, in assuming the helical form, is trans- 
formed into a series of structures with tapering ends, 
which we give the name ‘helical tactoids’. These 
ry in length from 6000 to 12,000 A. and are 
1000-2000 A. in width (Figs. 1, 2, 5, 8 and 10). They 
tend to become shorter as the pH value increases, 
and their angle of inclination to the fibril axis varies 
with the degree of swelling. The helix determined by 
these tactoids has no preferred direction, for both 
left-hand and right-hand forms are observed ; Fig. 1 
shows that both forms may occur at different regions 
in & single fibril. Subdivision of the helical tactoids 
into thinner structures may, occur, especially under 
highly acid conditions, and this process does not 
radically. affect the characteristic cross-striations, 
which lie at right-angles to the fibril axis (Figs. 2 
and 3). With increasing subdivision of the helical 
tactoids, the fibril loses cohesion, becomes flattened 
and ultimately gives rise to a system of crossed 
‘filaments (Figs. 3, 6 and 7), in which the outlines of 
the cross-striations can still be seen. Depending on 
the:conditions, the filaments vary in width over the 
range 200-500 A. With some reagents at pH 2-0, 
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A grant to the Western à Regeryo Univer 
land, was to complete the. revision of 
curriculum of the four years of the medic: 
and a separate grant was made for the continuing 
evaluation of the students’ progress. Terminal grants 
were made to the University of Colorado. School of 
Medicine for the support of the General Medical 
Clinic at Denver General Hospital and for research 
in education and the cure of patients. An app 
priation was made te McGill University. for 
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and which produce rapid swelling and disintegration, . 
the fibrils become ribbon-like, with a raised helical 
centre portion (Figs. 4 and 6). Helical tactoids have 
also been observed? during the thermal shrinkage of. 
tanned collagen fibrils (Fig. 9). bé 
In view of these observations, we propose a fibril 
architecture based on two regular helical systems. of 
filaments. These helices, determined bv the fila- 
ments, are equivalent in every respect, except that 
one is right-hand in direction, the other left-hand. 
Such cross-helical systems are often observed in the is 
electron microscope (Figs. 3, 6 and 7) and are also 
suggested by the presence of both helix directions 
within the same fibril. To account for the helical 
tactoids, we propose that certain filaments in the 
cross-helical array are more sensitive to heating and 
chemical reagents than are the other filaments. In 
other words, we suggest that helical tagtoida indicate ©. 
a cross-helieal array of filaments, but which are not 
all of the same chemical composition; At the level. 
of organization of the.polypeptide chains, coiled-coil 
configurations based on a unit of three polypeptide 
chains have recently beem proposed! by workers in 
the field of X-ray diffraction. As Cowan, MeGavin 
and North! have pointed gut, however, if one accepts 
such a three-chain unit, ‘the chemical data lead 
directly to the concept of mixed-chain types. For E 
one of the three chains in the unit to contain ihe. 
sequence —pro—hypro—gly— to any large extent.(as 
indicated by sequence studies?), from the number of 
residues available it must.also con the bulk of 
the prolyl and hydroxyprolyl residtiés. Thus these 
workers imply that the collagen fibril is built from a 
unit of three polypeptide .cháins, one of which is 
different in chemical composition from ‘he: other 
two. While agreeing that mixed polypeptide chains 
are likely to exist within the collagen fibril, “we do 
not think that such a unit would account’ for thé 
electron microscope observationas. Indeed, we còn- : 
sider that the fibril architecture is better accounted 
for in terms of ‘filaments’ of differing chemical 
composition. Thus we suggest that various types.of 
filaments are present, each based on different chain 
types, any single filament, however, coritaining 
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Fig. 1. 
acid and 1 per cent sodium chloride, 

Fig. 2. 

Fig. 3. 


Human dermal collagen fibrils after 30-min. exposure at 25° ©. to an aqueous solution, pH 1:8, containing 1 per cent periodic 
Note left and right helices within the same flbril 


Same as Fig. 1, showing subdivision of helical tactoids 
Same-as Fig. 1, showing system of crossed filaments in which the cross-striations can still be seen 


Fig. 4. Different sample of same substrate used in Figs. 1-3 after 5-min. exposure at 37° C. to a 1 per cent solution of performic acid. 
Highly swollen, ribbon-like fibrils with raised, helical central portion and reduced band spacing 


Fig. 5, 


Figs. 6 and 7. 


Same substrate after 1-hr. exposure at 25° C. to a 10 per cent solution of calcium chloride at pH 7-0 
Effect of dichloracetic acid on a collagen fibril showing crossed helical system of filaments with persistence of cross- 


striations 


Fig. 8. 


chains of the same type. ‘Thus, if the chains rich in 
hydroxyproline were concentrated into one filament, 
and the series of hydroxyproline-rich filaments were 
regularly distributed along the fibril, the helical 
tactoids could arise by such filaments becoming 
detached from the cross-helical array. This would 
mean (referring to Fig. 10) filaments rich in hydroxy- 
proline along the lines 4—4. To account for the 


Same substrate as Figs. 6 and 7 after 18-min. exposure at 37° C. to a carbonate buffer solution, pH 10-4 


observed subdivision of the tactoids, there must also 
be thinner but similar filaments along the lines B-B, 
for example. 'The details of the distribution of the 
filaments within the fibril, however, stil need to 
be worked out. Thus it is not impossible that the 
fibril consists of two equally large strands, which 
spiral around each other. In turn, this cross-helical 
system is spirally covered, either in the left- or right- 
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hand direction, with filaments which contain the 
bulk of the chains rich in hydroxyproline. By 
removal of the spiral covering of flatanta “(rich in 
hydroxyproline) the fibril would assume a two- 
strand form, similar to that in Fig. 9. 

Such filaments, rich in hydroxyproline, could 
account for the preferential liberation of hydroxy- 
proline-rich fragments from disks of eollagen, when 
alkaline buffer solutions are forced through them‘. 
Further, they might also determine the stability of 
the fibril by being more sensitive towards heat than 
the other filaments, as indicated by the work of 
Gustavson*, who has shown that the hydroxyproline 
content of various forms of collagen fibrils is an index 
to'their thermal stability. 

Since the cross-striations of the collagen fibril tend 
to persist in spite of radical subdivision of the helical 
tactoids (Figs. 2, 3, 6 and 7), the material of which 
they are built possibly differs in chemical com- 
position from that removed from the fibril when the 
tactoids are formed. Thus to some extent the tactoids 
appear to be separate from the cross-striations, as 
though the latter acted as restraints for tho filaments 
within the fibril and were à means of controlling their 
lateral, cohesion*, 

The proposed model affords a basis for investigating 
the physieal and chemical behaviour of collagen 
fibrils. Swelling and shrinkage could be interpreted 
in terms of the cross-helical systems of filaments 
moving with respect to each other, so that they made 
& larger angle with the fibril axis (see Fig. 10). This 
process would lead to a stretching of the characteristic 
cross-striations and, at the same time, bring them 
closer together. Such effects have been observed both 
in native collagen and in tanned collagen fibrils 
(Figs. 4, 7 and 9). Keech? has shown that collagenase 
breaks down collagen into short lengths with tapering 
ends (taetoids). The helical model now proposed for 
the fibril offers a more rational explanation for such 


* 





fibril from chamois leather after 1-min. 
., showing helical tactoidsand contraction 
of the band spacing 


Fig. 9. Oil-tanned coll 
heating in water at 70° 
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FIBRIL AXIS 


Fig. 10. Di 

within a col 

change of angle AAX and reduction in band-spacing With swelling 
and shrinkage, ~ 


tic representation of the cross-helical system 
n fibril, showing helical tactoids AAAA. Also. 


tactoids than the flat type illustrated in Fig. 32c of me 


her paper. 

: Helical structures in the collagen fibril have been 
observed previously by electron microscopists. 
Wyckoff! published, but did not comment upon, à 
cross-helical structure in the fibril following the. 
action of dilute acetic acid. Stromberg and Swerdlow® 
consider that the cross-striations follow “a helical 
course around the fibril. Further, they relate this 
helical form to an additional one, similar te that 
described by us. However, as we have pointed out, 
and indeed, as Fig. 7 in their illustrates, the 
cross-striations appear to be independent of the 
helical tactoid structures. These workers studied 
only aqueous suspensions of collagen, whereas our 
work has included a wide range of reagents acting 
both on native and on tanned collagen. 

To summarize, we feel that an architecture of the 
collagen fibril based on a system of filaments in a 
regular cross-helical array best aceounts for the 
helical structures observed in the electron micrò- 
scope. Moreover, since the polypeptide chains in the 
fibril probably differ in chemical composition, these 
filaments, that is, bundles of polypeptide chains, 
may consist almost entirely of one type of chain, 
and thus they also may differ in their total chemical 
composition. We wish to emphasize that the helical 
structures based on filaments are observed at the 
electron microscope level of organization, and that 
it is still possible for the filaments to have an internal 
coiled-coil structure, as suggested by the X-ray 
diffraction studies!., [Dec. 19 
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LETTERS TO THE EDITORS 


The Editors do mot hold themselves responsible 
for opinions expressed by their correspondents. 


No notice is taken of anonymous communications. 


Oxytocin as Stimulator for the Release of 
Prolactin from the Anterior Pituitary - 


‘Av the present time there is reason for believing 
that the suckling stimulus influences the mammary 
gland in two ways. First, there is abundant evidence 
(see ref. 1 for review) that suckling or other con- 
ditigned stimuli can evoke the release, from the 

neurohypophysis, of oxytocin, which in turn causes 
contraction of myoepithelial cells associated with the 
alveoli, resulting in ejection of stored milk from the 
alveolar tissue (the Thilk-ejection reflex). Secondly, 
according to the theory proposed by Selye*, the 
suekling stim causes release, from the anterior 
hypophysis, ofprolactin which participates in the 
^ maintenance of tion and of the functional 
integrity of the alveolar tissue. These 
ts suggested to us that the primary effect of 
impulses reaching the brain as a result of the applica- 
tion of the suckling stimulüs is to activate the neuro- 
hypophysis, eausing the release of oxytocin, which, 
“by a route that need not be discussed here, reaches 
the anterior pituitary and stimulates the latter to 
release lactin. 

“In er to test this hypothesis we utilized a 
phenomenon, first demonstrated by Selye*, who 
showed that in the lactating rat the involution of 
mamme, *thessuckling of which was prevented by 
the surgical removal of the nipples, was markedly 
retarded, provided suckling of other intact nipples 
in the same ‘animal was continued. Selye's contention 
that this was d the release of prolactin in response 
to the suckling of the intact nipples was later con- 
firmed by Williams*, who was able to retard mammary 
involution in non-suckled lactating mice, by injections 
of prolactin. 

We have therefore studied the effects of injections 
of oxytocin on the course of mammary involution 
in lactating rats from which the litters were removed 
at the fourth day of lactation. Fig. 1 shows a section 
(b) from an abdominal mammary gland of a lactating 
rat whose litter was removed at the fourth day of 
lactation and which thereafter received 1:0 inter- 
national unit of. oxytocin intraperitoneally, three 





Fig. 1. Abdominal ma glands of lactating rats from which 
the pups were removed at the fourth day, the mother thereafter 
receiving intraperitoneal tions of (b) 1*0 Lv. oxytocin three 
times dally for nine and (a) 1:0 ml, saline three times 
daily for nine days. Sections were cut at 7 u, stained with hema- 
toxylin-eosin and photographed at the same magnification 
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Table 1 


Bose of oxytocin 


Mean alveolar 
diameter with 
stand. error 
(u) 


Number 
of animals 


- 


e 
H 


on 2 u €" 


controls 

0-25 1.0, three 
times daily 
1:0 LU. three 
times daily 

1:5 Lv. three 
times dally 


t$ 
H 


H 
pi — 


c 
on O e v 
eo d 
Kea à d o 


"1 
Ht 


B+C+D 





* This high standard error is due to the fact that one rat com- 
pletely failed to respond, 


times daily, until autopsy at the thirteenth day. Com- 
parison with the section (a) taken from a control 
rat which, instead of oxytocin, received injections of 
saline, shows that mammary involution was markedly 
retarded by the oxytocin treatment. These results 
are typical of most animals of the three short series 
(see Table 1) receiving oxytocin which we have so far _ 
studied, 

Estimations of the mean alveolar diameter have 
been made measuring a hundred alveoli selected at 
random from each rat. The figures so obtained are 
summarized in Table 1. It is clear that in accord 
with the sections illustrated in Fig. 1, the alveoli 
of the treated rats were significantly larger than 
those of the untreated controls, particularly in the 
groups receiving the highest two dose-levels. This 
difference may be ascribed to the continuing secretion 
in the glands of the treated animals in contrast to 
the absence of secretion and subsequent general 
involution in the mamm:e of the untreated animals. 
The results of these preliminary experiments indicate 
that the release of prolactin (and perhaps other 
anterior-pituitary hormones concerned in lactation) 
ean be stimulated by treatment with oxytocin, 

That neurohypophysial hormones may be con- 
cerned in the control of adenohypophysial secretion 
has been suggested previously by a number of 
workers (see Scharrer and Scharrer* for review ; 
also Martini and Morpurgo’, and Shibusawa et al.*) 
but principally with relation to the secretion of 
adrenocorticotrophie hormone. : 

Even if our results are fully confirmed in further 
experiments which are now under way, they cannot 
in themselves be taken as proof that the release of 
prolactin is evoked by oxytocin under conditions of 
normal suckling, but they are nevertheless consistent 
with this view. We consider it unlikely that the 
results are due to a direct effect of oxytocin on the 
mammary gland, because Bradley? in this laboratory 
has recently found that prolactin, alone of a number 
of anterior and posterior-pituitary principles tried, 
including oxytocin, had a localized lactogenic effect 
when injected intraductally into the mamme of 
suitably prepared rabbits. 

G. K. Benson 
, S. J. Forney 
National Institute for Research in Dairying, 
Shinfield, Reading. 
Feb. 2. 
t Folley, S. J., “Recherches récentes sur la physiologie et la biochimie 
de la sécrétion lactée” (Desoer, Lidge; Masson, Paris, 1954). 
* Selye, H., Amer. J. Physiol., 107, 535 (1934). 
* Williams, W. L., Anat. Rec., 93, 171 (1945). 
* Scharrer, E. and Scharrer, B., “Recent Progress in Hormone 
Research", 10, 183 (1954). P s 
s Martini, L., and Morpurgo, O., Nature, 175, 1127 (1955). 
* Shibusawa, K., Saito, S., Fukada, M., Kawai, T., and Yoshimura, F., 
Endocrinol, Japon., 2, 47 (1055). 
? Bradley, T. R., Ph.D. thesis, University of Reading (1955). 


aS 
















f Vitamin Bui from the Rat 
Intestine r : 


al tissues contain specific protein-like 
hat combine with vitamin B,s. The 
of the vitamin in this bound form. when 
outh to animals depends on the origin of 
‘material. Homologous bound forms are 
fully Hable, whereas a similar preparation from 
_a different species may not bet. 
"To study the importance of ‘binding’ in the 
absorption of vitamin B,, it was necessary to use 
animals deprived of that portion of their gut where 
yinding substances are located. The following tech- 
ique'was devised to allow the retention of a small 
‘amount of labelled vitamin B, in a section of the 
small intestine for some hours without its being 
‘influenced by secretions from the stomach or 
duodenum. Stock-colony rats weighing approximately 
200 gm. were starved overnight. The abdomen was 
“opened under ether anasthesia to expose the small 
“intestine. A ligature was made near the ileo-cxcal 
junction and the intestine was cut above it. A similar 
‘ligature was placed near the lower end of the 
duodenum and the intestine eut just below this point. 
The eut portion of intestine was washed through 
"with 100 ml. warm saline to remove any binding 
‘materials remaining in it and the lower end was tied 
off. 3 ml. saline, containing the dose of labelled vita- 
min B, with or without binding material, was intro- 
duced from a syringe fitted with a blunted needle 
into the upper end of the cut intestine, which was 
tied off as the needle was withdrawn. The gut was 
‘geplaced and the incision closed. 
* The whole operation was performed as rapidly as 
‘possible with the minimum of handling in order to 
prevent damage to the absorbing surfaces and to 
retain as nearly as possible a normal blood supply 
to the cut segment. The rats were kept without 
food in a glass metabolism eage for 20 hr., and urine 
and fæces were collected on filter paper. At the end 
of this period, the rats were anesthetized and about 
5 ml. of blood withdrawn from the heart. The tied- 
off portion of intestine was carefully removed and 
dissolved by heating with 25 ml. of 4N sodium 
hydroxide. The liver was treated similarly, and the 
remaining carcass and the filter paper containing 
urine and fæces were separately ashed. The ash was 
prepared for measurement of radioactivity by dis- 
solving in the minimum volume of concentrated 
hydrochloric acid. All samples were counted in a 
liquid counter (20th Century Electronics type M6). 
Since this type of counter responds to traces of radio- 
activity present in animal tissues, corresponding 
organs from untreated rats were submitted to the 
same procedure and the counts subtracted from those 
of the experimental rats for calculation of the amount 
of vitamin B,, absorbed. Except for the carcass, 
these counts were not significantly above back- 
ground. Typical figures for the radioactivity of the 
carcasses, after subtracting the background count (19 
counts/min.) were: untreated rat, 16 counts/min. ; 
rat given free labelled vitamin B,., 54 counts/min. 
Each rat received 60 mpgm. vitamin B,, labelled 
with cobalt-57 (2-5 moe.[mgm.), either alone or with 
the precise amount of the test preparations required 
to combine with this quantity of the vitamin. The 
substances given with the vitamin were a saline 
extract of rat stomach, a crude intrinsic-factor 
preparation from pig pylorie mucosa (‘Bendogen’, 
G.E.A., Copenhagen) and a preparation of the 
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* This figure is ugaccountably low. 


binding protein isoleted. from ‘Bendogen’: by cor 
tinuous electrophoresis?. The radioactivity found i 
the tissues of each ret, calculated as vitamin B,,, is 
shown in Table 1. ee à : 

The content of labelled vitaminin the blood was 
too low to be detected by our equipment. . Only 
small amounts reached the liver or wére exereted, 
and the greatest proportion of the absorbed vitamin 
was found in the careass. An appreciable 
of the free vitamin was absorbed in 20 hr., butthis 
is not surprising in view of the large. dose, 0-06 ugm., 
that had to be used to obtain. significant counts.. 
However, addition of the saline extract of rat stomach 
doubled the amount ef vitamin absorbed? This effect 
was not observed with ‘Bendogen’, which is known 
to facilitate the uptake of vitamin B,, in human 
pernicious anemia. In fact, “Bendogen’ decreased 
absorption, and the binding protein prepared frem 
it behaved similarly. Our direct demonstration of 
the effect of binding substances on ‘the uptake of 
vitamin B, is in agreement with indirect findings 
of other authors. Chow et al.? measured in gastrectom- 
ized rats the fecal excretion of orally administered 
labelled vitamin B; and showed that intrinsic factor 
preparations from tke pig hindered the absorption 
of vitamin B, Simdarly, Latner* cites unpublished 
observations by Clayson, Latner and Schofield show- 
ing that human gastric juice and pig intrinsic factor 
inhibited absorption of vitamin B,, in the normal 
rat. Watson and Florey® found that rat stomach 
extract decreased tke fecal excretion, that is, in- 
creased the absorption of vitamin B,, in gastrectom- 
ized rats. Although :n our own experiments vitamin 
B,, was given at more than the physiological level, 
the results are in agreement with those quoted above, 
in that rat stomach extract helped the absorption 
of the vitamin, whereas its absorption was hindered 
by a foreign binding protein. 

Whatever the meckanism by which the rat stomach 
extract facilitated absorption of vitamin B, we 
showed by ultrafiltration? that the vitamin had 
entered into combimation with protein. It was 
similarly bound to the crude and purified pig pyloric 
preparations, but these hindered absorption. From 








-these experiments it is not clear Whether or not com- 
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bination with a binding protein is the essential part 
of the mechanism of absorption of vitamin B, If it 
is, clearly the protein concerned is not the same for 
all animals. If the binding process is not essential, 
then some other factor necessary for absorption must 
also differ from one type of animal to another. 
Finally, it may well be that several factors, including 
perhaps the binding protein, are involved, and that 
any or all of these may be peculiar to a given species 
or group of animals. 


These experiments were made possible by a generous 


gift of radioactive vitamin B,, from Dr. D. L. Mollin, 
of the Postgraduate Medical School of London. 

E. S. HOLDSWORTH 

M. E. CoarEs 
National Institute for Research in Dairying, 

Shinfield, Berks, 
Feb. 32. 
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Infectivity of Ribonucleic Acid from 
Tobacco Mosaic Virus 


Iw their experiments with bacteriophages, Hershey 
and Chase! have shown that only the nucleic acid 
component plays a part in the intracellular multiplica- 
fion. There are also indications that in simple viruses 
containing ribonucleic acid the nucleic acid plays a 
dominant part in the infection. Thus, experiments 





with tobacco mosaic virus have shown that the pro- 
stein can be changed chemically without affecting the 


activity and the genetic properties? ; recently, it was 
even found’ that part of the protein can be removed 
from tobacco mosaic virus without destroying the 
activity. 

. We have now obtained evidence that after complete 
removal of the protein, the ribonucleic acid itself is 
still infectious.. ; 

The protein was extracted from tobacco mosaic 
virus with phenol by a procedure elaborated by 
Schuster, Schramm and Zillig (to be published). 

. After a short treatment at low temperatures, a 
preparation of ribonucleic acid is obtained which has 
& high molecular weight during the first few hours 
but depolymerizes in the course of time. Its physical 
properties will be described elsewhere. 

A solution of 10 per cent tobacco mosaic virus in 
0-02 M phosphate buffer of pH 7-3 is shaken for 
8 min. at 5°C. with an equal amount of water- 
saturated phenol. The aqueous phase which contains 
the. ribonucleic acid is separated by centrifugation, 
and the process of extraction with phenol is repeated 
at least twice for 2 min. ‘The phenol is then extracted 
by ether from the aqueous phase. The whole pro- 
cedure is carried out at 5° C. and takes about 50 min. ; 
it is followed immediately by testing the infectivity. 

For that purpose, five to ten plants of Nicotiana 
glutinosa with five leaves each were inoculated with 
a diluted solution of the ribonucleic acid, and an 
equal number of plants with a standard solution of 
tobacco mosaic virus. The number of local lesions 
produced by ribonucleic acid and tobaeco mosaic 
virus are compared:in Table 1. It is found that 
10 ugm. of ribonucleic acid produces about the same 
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Table 1. -COMPARISON OF THE INFECTIVITY OF RIBONUCLEIC ACID. 
“AND TOBACCO Mosaic VIRUS IN (-1 M PHOSPHATE BUFFER 
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number of lesions as does 0-2 ugm. tobacco mosaic 
virus. The infectivity of the ribonucleic acid prepara- 
tion is thus about 2 per cent of that of the native 
virus. 

The following experiments, the results of whieh 
are collected in Table 2, have been carried out to 
show that the infection is due to the nucleic acid 
rather than to contamination of the ribonucleic acid 
with native virus. 

(a) In the ribonucleic acid solution protein was 
by chemical methods (Schuster, 
Schramm and Zillig, unpublished work); thus the 
amount must be less than 0-4 per cent of the ribo- 
nucleic acid content. By serological: methods (com- 
plement fixation) it was shown that the ribonucleic 
acid contains less than 0-02 per cent of native tobacco 
mosaic virus protein. 

(b) Treatment of both the ribonucleic acid and 
tobacco mosaic virus with normal rabbit serum 
(concentration 3 x 10-3, applied for 10 min. at 4° C.) 
somewhat reduces the infectivity. There is no 
significant further reduction if the ribonucleic acid 
is-treated with the same amount of tobacco mosaic 
virus antiserum, whereas with antiserum the in- 
fectivity of the virus itself is almost completely 
destroyed. 

(c) Incubation of the stock solutions of ribonucleic 
acid (0-3 per cent) and tobacco mosaie virus (0-06 per 
cent) with 2 ugm. per ml. of ribonuclease at 4° C. for 
10 min. reduces the activity of the ribonucleic: acid to 
0, whereas that of the virus remains almost un- 
affected. 

(d) The sedimentation constant of the ribonucleic 
acid is 12-18 S, compared with 180 S for tobacco 
mosaic virus. We have centrifuged the stock solu- 
tion of ribonucleic acid for 30 min. at 50,000 rev. 
per min. and found the supernatant liquid to be only 
a little less active than the original solution. If the 
solution of the virus is treated in the same manner, 
the activity of the supernatant liquid is very low. 

(e) The ribonucleic acid is known to be unstable ;. 
and, as would be expected, its infectivity is much 
reduced after 48 hr. at 20? C., whereas that of the 
virus is much less affected. 

These experiments show that protein, if present. 
at all; is only there in very small amounts and does: 
not resemble closely the native protein of tobacco 
mosaic virus. We are thus led to conclude that the 
infectivity is due to the nucleic acid itself. 


Table 2, COMPARISON OF HIBONUCLEIO ÁCID (10 jugm./ml.) AND 
TOBACCO Mosaic VIRUS (0-27 ugm. ED .) IN 0-1 M PHOSPHATE BUFFER 
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Normal 488 629 
With normal serum 180 117 i 
With antiserum 145 9 r 
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r this relatively low value is due to a 
fraction of the ribonucleic acid prep- 
or to low efficiency e mechanism of: 
n, has still to be detei 4:000 
es on the combination of the ribonucleic acid 
eins are being carried out and may elucidate 
'onnexion between our findings and the reactiva- 
| tion experiments of Fraenkel-Conrat and Williams’, 
f Lippincott and Commoner’, and of Hart*. 

“We are much indebted to Prof. H. Friedrich-Freksa 
for helpful discussions, to Mr. R. Engler and Dr. 
UH. Sehuster for their co-operation, and to Miss A. 
Kleih for assistance. 

A detailed account of this work will be published 
in the Zeitschrift für Naturforschung. 
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A Possible Mode of Action of 

2:4-Diamino-5-phenyl-thiazole 

Hydrochloride (Daptazole or 
Amiphenazcle) 


Some pharmacological properties and clinical uses 
of 2 : 4-diamino-5-phenyl-thiazole hydrochloride (dap- 
tazole or amiphenazole) have been previously con- 
sidered elsewhere! It often appears to exert a mild 
respiratory stimulant effect in both unnarcotized and 
narcotized patients and animals. It has been used 
clinically as a buffer to depressed respiration in such 
conditions as pneumonia, asphyxia neonatorum and 
ih the relief of respiratory depression following 
anesthesia. It has further been employed in the 
treatment of barbiturate intoxieation (usually in 
combination with B8-methyl ethyl glutarimide (NP13, 
megimide or bemegride) ) and opiate overdosage, and 
has been administered in combination with large doses 
of morphine in the relief of severe and prolonged 
pain. .When used in this latter manner, it has 
appeared to minimize the onset of tolerance or 
addiction to morphine. It is effective both orally 
and parenterally, and has a high therapeutic index 
(greater than 10). "Therapeutic doses (5-50 mgm.) 
are almost completely devoid of side effects, and large 
doses (more than 200 mgm.) have been safely tolerated 
by unnarcotized volunteers. In small doses (20-40 
mgm.) it often appears to improve the mental outlook 
of depressed patients. 

The fact that daptazole has such widespread 
activity and that such large doses have been safely 
tolerated has suggested that this substance may fit 
into some fundamental physiological process. 

As the structures of daptazole and the thiazole 
moiety of thiamine (4-methyl-5-hydroxy-ethyl-thia- 
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zole) show some similarity and, further, as thiamine | 
appears to be the only substance occurring naturally | 
in the body which contains the thiazole nucleus, | 
experiments were performed in which rats (40-50 gm.).. 
on a thiamine-free diet were given daily intraperi- — 
toneal injections of daptazole and the pyrimidine 
moiety of thiamine  (2-methyl-4-amino-6-brom- - 





methyl-pyrimidine dihydrobromide) to see if 
combination of these two drugs would produce @ 
substance capable of entering into thiamine. meta- 

bolism?. | ee 





à 10 mgm./kgm. 
daptazole hydrochloride; 2-5 m gm. 2emethyl- 
4-amino-5-brom-methyl-pyrimidin ihydrobromide «0 


given intraperitoneally three times daily), after a 
period of adaptation (seven to ten days) showed 
no signs or symptorss of thiamine avitaminosis nipe. 
weeks after the commencement of the treatment. 
whereas their controls were clearly deficient in 
thiamine in three weeks and had all died in five weeks. 

The results also ndicate that the symptoms Of 
thiamine deficiency developed in rats maintained cn 
a thiamine-free diet could be reversed by similar 
administration of these doses of daptazole and the 
pyrimidine moiety of thiamine. However, the daily 
administration of larger doses of daptazole (50 mgm./ 
kgm.) and the pyrimidine moiety of thiamine 
(12-5 mgm./kgm.) to such rats appeared to bring 
about a more rapid ir. duction of thiamine avitaminosis 
which could be reversed by the administration o 
thiamine. This more rapid onset of thiamine avi 
aminosis was not produced when either drug was 
given alone in these larger doses, and indeed the. 
condition of these animals seemed better than that 
of their control groups. These observations suggest 
that daptazole may enter into the pathway of 
processes involving thiamine. This may be one of 
its modes of action, and could serve to afford 
some rationale for its wide sphere of clinical and 
pharmacological actions in apparently unrelated and 
diverse processes which may be dependent on 
thiamine. 

This hypothesis is now being investigated and a 
full account will be published elsewhere. 

A. SHULMAN 









Department of Physiology, 
University of Melbourne. 
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The Leydig-cell Homologue in Certain 
Teleost Fishes. 


THe male sex gland of the Craniata is, like other 
endocrine organs, extremely ancient in origin. It 
occurs in the Agnatha (for example, Petromyzon) and 
throughout the gnathostome series with relatively 
little recorded variation except in the Urodela. With 
the above exception, and another about to be 
described, the interstitial gland is characteristically 
composed of aggregations of modified connective 
tissue cells which oceupy interstices between the 
seminiferous tubules of the testis. These secretory 
Leydig. cells have a generally similar appearance, and 
exhibit certain common histochemical properties, in 
both jawless fishes and, for example, man. The 
interstitial aggregation of Leydig cells may constitute 
either a permanent secretory unit (as in most mam- 
mals) or may be renewed a£ the end of each breeding 
rhythm as in seasonal birds!, 

In the latter case, there is an annual development 
of large lipoidal cholesterol-positive Leydig cells 
from minute interstitial connective tissue cells, 
Unless appropriate histological methods are em- 
ployed, it is impossible to distinguish connective tissue 
cells from immature Leydig cells. This is generally 
responsible for the not-infrequent claim in the litera- 
ture of breeding seasons that interstitial cells were 
absent at a stated period of the sexual cycle of some 


particular bi 
In studies of fishes also, Leydig cells have often 
been said to be nt, or, on the other hand, have 
€ t 





Fig. |. Typical vertebrate arrangement of endocrine interstitial 
Leydig cells 





Fig. 2. The Leydig cell hoinotygas in the lobule walls of certain 
teleost fishes 
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Fig. 3. Lobule boundary cells in the pike (Esox lucius) in March. 
(Formal-calcium fixation, sudan-black colouring at 105. x 300) 


not been mentioned at all. The reason for this may 
sometimes lie in the fact that two strikingly distinct 
endocrine arrangements occur in the testes of fishes. 
The first (Fig. 1) is the typical vertebrate interstitial 
gland (Leydig cell) pattern and is found in common 
teleosts such as the three-spined stickleback (Gaster- 
osteus aculeatus)*, Tilapia spp., and the sprat (Clupea 
sprattus). This arrangement occurs also in the 
choanate Latimeria and in the widely unrelated 
selachians Scyliorhinus and Chimaera (unpublished 
work). The second (Fig. 2) and less-obvious type, 
arising not in the interstices but in the lobule walls, 
we now show to occur in the pike (Esox lucius), char 
(Salvelinus willughbii), and Labeo (sp. ?). Judged 
by published illustrations’, it probably occurs in the 
salmon (Salmo salar) as well. 

As is well known, the lobule or crypt wall in the 
teleost testis is, like the walls of seminiferous tubules 
in tetrapods, composed essentially of fibroblasts. In 
both pike and char these, in the absence of a secretory 
interstitium, become seasonally modified into lipoidal, 
cholesterol-positive gland-cells similar to the inter- 
stitial cells of tetrapods. We provisionally name 
these ‘lobule boundary-cells’ (Fig. 2). 

The annual boundary-cell cycle is essentially similar 
to that of the interstitial cycle in seasonal birds. 
After spermatozoa are shed, the lobule contents 
metamorphose and the resultant sudanophil material 
becomes cholesterol-positive. The spent lobules are 
now bounded by unmodified fibroblasts. These grow, 
and become lipoidal and cholesterol-positive at about 
the same time that the sudanophil material within 
the lobules disappears. It is almost certain that the 
lobule boundary-cells have the same endocrine 
function as interstitial Leydig cells. They finally 
expend their cholesterol at the pre-spawning period 
in April, after which the cycle begins anew. Most 
histological techniques permit the loss of vital cyto- 
plasmic lipids from boundary-cells and render them 
difficult to distinguish from ordinary fibroblasts; but 
the use of sudan dyes demonstrates their presence 
with unmistakable clarity (Fig. 3). 

However distinct at first sight, the two types of 
endocrine cells are morphogenetically very similar. 
In most vertebrates, gonadotrophic influences operate 
on intertubular connective tissue and produce sexual 
function. In the few exceptional fishes mentioned 
&bove, the influences are on peri-lobular connective 
tissue, apparently with a similar result. In addition 
to the typical vertebrate interstitial Leydig cells in 
the anuran Rana temporaria, and in the reptile Vipera 
berus, a few tubule-wall fibroblasts may be modified 
in much the same way as occurs in pike and char. 


ane 
à 










fishes, however, the phenomenon is con- 


ry germ cells. 
discover whether. the 


e sprat (family Clupeidae), which has Leydig cells, 
belong to. the same order (Isospondyli) as at present 
'onstituted. 

A more extensive account of the sexual cycle of 
ike and further information on the distribution 


are grateful to Prof. H. Brattstrom (Bergen), Messrs. 
R.S. A. Beauchamp and Humphry Greenwood 
(Uganda), Prof. J. Millot (Madagascar), and particu- 
larly to Mr. G. J. Thompson (Windermere) for 
helping us to obtain study material. 


A. J. MARSHALL 
B. Lorrs 
"Department of Zoology 
: "and Comparative Anatomy, 
. St. Bartholomew's Medical College, 
; University of London. 
Dec. 21. 
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. Proposed Terminology for Wool Follicles 
in Sheep ` 


^s Peas terminology proposed by Wildman and Carter! | 


for hair follicle types in Mammalia has been widely 
used in studies on sheep, although it is in some 
respects unsuitable for certain other species*;?, How- 
ever, recent workers*-* on the histology of sheep skin 
have independently extended this terminology, but 
not always consistently, so that confusion has arisen. 
To overcome this a unified system of terms and 
symbols for wool follicles in sheep is here proposed. 
Based on that of Wildman and Carter, with the major 
division into primary and secondary follicle types, it 
provides for a recent contribution to the study of 
the development of the wool follicle, namely, the 
distinction between original secondary follicles which 
arise directly from the epidermis, and derived 
secondary follicles which arise from them by 
branching’. , 

The terms and symbols used in the classification of 
wool follicles into types are set out in Fig. 1 and 
defined below. 

.P is primary follicle, and S$ is secondary follicle 
.as defined by Wildman and Carter, and Carter?. 
-PO is central P, and PL is lateral P of a trio 
‘group as defined by Carter? (= Po and Pr, respect- 
ively of Fraser‘). 

-. POX ia member of first-formed PC, PCY is member 
of later-formed PC, PLa is PL associated with PCX, 
and PLy is PL associated with PCY. (The symbols 
X, Y, x and y are used in the same sense as by Wild- 
man and Carter!, and Carter?.) 

SO is original S, and SD is derived S as defined 
by Hardy and Lyne*?. 

SOU is unbranching SO, and SOB is branching SO 
as defined by Hardy and Lyne*. 
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Fig.1. Key to tae classification of wool follicles 





Within each follicle type three states of follicle 
development or activity are distinguished. . LEM 

i is an incompletely developed follicle at any stage 
prior to the formation of a keratinized fibre, that ‘is, 
at any stage from F1 to F5, as defined ‘by Hardy 
and Lyne^?. (Carter and Hardy’ used the symbol 
for primary follicles in this state, and s for secondary 
follicles. Fraser and Hamada’ used Sy for secondary _ 
follicles. Burns‘ referred to two groups of stages of © 
incompletely developed follicles as ‘plugs’ and ‘news’.) 

f is follicle containing a fibre, that is, stage F6 as 
defined by Hardy and Lyne^? or any later stage up 
to and including. that in which a fibre has ceased 
growing but remains in the follicle. (Carter and 
Hardy used P and S respectively for primary and 
secondary follicles in this state. Fraser and Hamada* 
used Sp for secondary follicles.) 

The symbols for tke state of follicles should follow 
those for follicle types. Different combinations of 
symbols may be used for different purposes. Thus, 
while it is frequently necessary only to distinguish P 
from S, sometimes PC must be distinguished from 
PL5’, and in the early stages of follicle development 
PCX needs to be distinguished from PCY*59. In 
any study of follide development in early post- 
natal life, Si and Sf must be separatedt!?, 

For quantitative work, such symbols have fre- 
quently been used for representing numbers of 
follicles. With the above symbols, any ratio of num- 
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bers of follicle types may conveniently be expressed. - 
Thus S/P (or more strictly nS/nP) is the ratio of 

secondary to primary follicles, while Sf/Pf (nSf[nPf) 

is the ratio of secondary follicles containing fibres to 

primary follicles containing fibres. 

In the nomenclature described above, terms and 
“symbols which have been found useful for different 
purposes are combined in a single system in which 
there are no overlapping categories. Expansion 
within the system is possible if required. “All the 
symbols except the previously defined X, Y, x and y 
are mnemonie, and for ease of type-setting, super- 
script and subseript letters have been avoided. 

We would like to thank the following members of 
the Commonwealth Scientific and Industrial Research 
Organization for helpful discussions on these pro- 
posals: Mr. P. Gr Schinckel, Dr. B. F. Short and 
Dr. K. A. Ferguson, of the Sheep Biology Labora- 
tory, Prospect, Mr. R. H. Hayman, of the F. D. 
McMaster Field Station, Badgery’s Creek, Miss A. G. 
Culey, of the MeMaster Laboratory, and Dr. A. S. 
Fraser, of the Section of Animal Genetics, University 
|. of Sydney. 
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A. G. Lyne 
Division of Animal Health and Production, 
Commonwealth Scientifie and 
Industrial Research Organization, 
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&, Sydney. 
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Ciliary Feeding Mechanisms of 
Brachiopods 


AT the suggestion of the late Prof. J. H. Orton, I 
undertook a comparative study of the ciliary feeding 
mechanisms of brachiopods, after Richards! had 
reported a new method of ciliary feeding in Neothyris, 
which suggested that the main food and respiratory 
currents were produced by different methods in 
different brachiopods. Owing to the difficulty of 
obtaining diverse living material, it may be some 
time before the work can be completed and published ; 
& mechanism has been discovered, however, which 
probably accounts for the differences in the descrip- 
tions by Orton? and Richards: of feeding in Orania 
and Neothyris respectively. 

In Orton’s account of the ciliary feeding mechanism 
of the inarticulate Crania, with spirolophus lopho- 
phore, it. was shown that the lateral cilia beating 
across the length of the filaments created the main 
water current passing through the mantle cavity, the 
inhalant apertures being lateral and paired and the 
exhalant anterior and single. The frontal cilia passed 
food particles to the bases of the filaments and so 
into the food grooves leading to the mouth. 
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Richards, in her work on the articulates Neothyris 
and Terebratella, with plectolophus lophophores, 
although agreeing with Orton in the position of the 
inhalant and exhalant apertures, found that both 
lateral and frontal cilia beat toward the tips of the 
filaments, and that the inhalant current entered the 
lophophoral spaces of the lateral arms against the 
beat of these cilia. To account for this she was 
obliged to formulate the hypothesis that the inhalant 
current was produced by cilia lining the exhalant 
chamber and the spiral arm. She considered that 
their action caused a volume of water to be discharged 
through the anterior exhalant opening, and that to 
replace this, water was drawn into the inhalant 
chamber through the lateral inhalant openings. From 
the spiral arm water was discharged through the 
inter-filamentary spaces into the exhalant chamber. 

Of the articulates, I have so far studied the tere- 
bratuloids, Terebratulina retusa and Gryphus vitreus, 
and the terebratelloid, Macandrevia cranium ; of the 
inarticulates, only Crania. In all these, the lateral cilia, 
beating across the length of the filaments and from 
the inside to the outside of the lophophoral spaces, 
ereate the main water current, which in the adults, 
whether with plectolophus or spirolophus lopho- 
phores, enters laterally and leaves the shell anteriorly. 
In young stages (Terebratulina retusa seen so far) 
with simple circular lophophore (trocholophus) and 
with slight anterior indentation (early schizolophus), 
the inhalant current is single and median, setting into 
the bell-shaped lophophore, while the exhalant 
current escapes between the filaments all around, 
but leaves the shell chiefly laterally and ventrally, 
for the lophophore lies nearer the brachial than the 
pedicle valve. As the anterior indentation increases 
with age, two lateral arms being formed, the median 
inhalant current becomes divided into two. 

The frontal currents in all the species examined 
are capable of reversal. Small particles are conveyed 
by the frontal cilia toward the bases of the filaments 
and eventually reach the mouth ; large particles and 
collections of particles are conveyed to the tips of the 
filaments and are finally rejected from the shell. In 
a thick culture of Chlorella or other small organisms, 
the. frontal cilia beat toward the tips of the filaments. 
This reversal of the frontal currents of the filaments 
appears to be due to reversal of the ciliary beat and 
not to adjacent tracts of cilia beating in opposite 
directions as in certain bivalves*. Orton? observed 
only the feeding reaction of the frontal cilia of Crania, 
while Richards! evidently saw only the rejection 
reaction of these cilia in Neothyris and Terebratella. 
Neothyris and Terebratella are sufficiently close allies 
of Macandrevia to make it very probable that reversal 
of the frontal cilia occurs in them as in Macandrevia. 
It is understandable that Orton and Richards failed 
to see the full behaviour of the frontal cilia, for re- 
versal is not a consistent reaction in the opened 
animal and on small pieces of lophophore. 

Change in direction of beat of the lateral cilia has 
not been observed, and it is difficult to account for 
Richards’s statement of the direction of their beat 
in Neothyris; but the following observations may 
have some bearing on this. The lateral cilia some- 
times have the appearance of beating somewhat 
obliquely, as in the ectoproct Polyzoa*. Also, in an 
opened animal, on portions of lophophore and de- 
tached filaments, these cilia are frequently more or 
less inactive and masked by the continuous beat of 
the long frontal cilia; there is little difference in 
length of lateral and frontal cilia in brachiopods. 
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In Terebratulina retusa, Gryphus vitreus and 
Macandrevia cranium, abfrontal cilia are present on 
the filaments and these beat continuously toward 
their tips. 2 

From work now in progress, it would seem that 
Orton? was justified in his general inference from a 
detailed knowledge of Crania, and a limited know- 
ledge Of Gryphus vitreus (= Terebratula vitrea) and 
Argiope, that “the main eurront through the mantle 
cavity in brachiopods is produced chiefly by the 
lateral cilia on the gill filaments". It would also 
seem. probable that reversal of the frontal currents 
on the filaments wil be found in. brachiopods 
generally. 

his work was done while holding a Leverhulme 
‘Research Fellowship. 
x D. ATKINS 
2 The Laboratory, 

Citadel Hill, 

Plymouth. 
i Dec. 5. 
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Reversal of Mating Preference by Crossing 
Strains of Drosophila melanogaster 


" SEXUAL selection may be an important component 
of the selection pressures determining changes of gene 
frequency in Mendelian populations, and a number of 
studies of Drosophila have been made with the object 
‘of assessing degree of competition for mates (see, 
for example, refs. 1 and 2) and have led to the con- 
clusion that, while male vigour is an important factor, 
diserimination and preference between genotypes 
do occur and seem to be largely female attributes. 
In an attempt to assess the importance of mating 
preference as a factor affecting changes of gene 
frequency in some experimental populations de- 
scribed elsewhere?, we have come across a phenomenon 
which, as far as we can discover, has not been 
reported before. 

We wished to test the preference of w/w, w*/w* 
and w/w females for w* or w males in two separate 
environments (one constant 25°C., the other 25° 
during the day and 15° during the night). The flies 
were obtained from stock cultures, the w/w* females 
by crossing. Each female to be tested was placed in 
a food tube with one male of each kind for two 
days, and her offspring were grown and classified 
according to genotype of father. Failures were ignored 
and double matings were scored 4. "Three replicate 
tests gave the combined results shown in Table 1. 

Over all the experiments, the two types of male 
have equal success (y*u) = 0.3810, p, 0°7-0-5); 

















Table 1 
Environment: 25° C. _ 15-25? C. Total 
Suecessful 
male: w we Total | w wa Total | w wa Total 
Type of 
female 
ww 7-0 19-0 26-0} 10-0 17-0 27-0) 17-0 36:0 53-0 
wajwa 14:5 14-5 29.0] 9-0 19-0 28-0] 23:5 335 57-0 
Total 21:5 33-5 55.0| 19:0 36.0 55:0] 40-5 69-5 110-0 
wjwe 18-0 10-0 28-0 |215 8:5 30-0) 39-5 18-5 58-0 
Total 89-5 43-5 838-0] 40:5 44-5 85-0] 80-0 88-0 168-0 
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but there is significant, heterogeneity within t 
(Qo = 18:843; p < 9-01). AH this heteroger 
is associated with tf gree of freedom for difference 
between the w/w? fernales and the two homozygous 
female types (7%) = 13-660, p < 0-001; residual 
X% 5:183, p ~ 0-3), and the differeric (ds in the 
direction that w/w* females prefer w males, whereas 
both w/w? and w/w females prefer wt males. The 
respective degrees of preference are about equal : 0-7. 
of the w/w* matings were with w, 0:6 of the w/w : 
matings were with wa and 0-7 of the w/w matings were | 
with w, | 0 ED 
There is thus a remarkable difference between thé 
mating preferences of the two types of stock fem: 
and the females produced by crossing these stock 
We cannot, of course, associate it with ‘the marke 
locus, for it may be associated with genes or gene . 
complexes anywhere in the chromosome complement. 
However, the observation that mating preference — 
may be reversed by hybridization, even though the 
types hybridized have similar preferences, is striking. 
If such reversal of preference were associated with a 
single locus or small 5lock of chromatin it could, in 
certain circumstances, be responsible for a stable 
polymorphism. $ 




















G. TeBB* 


Department of Genetics, 
University of Shefield. 
Dec. 7. 





* Now on the staff of the Poultry Research Centre of the Agric o- o 
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A Simple Potometer for measuring Rate 
of Water Uptake by Small Seeds 


Tue usual method of measuring rate of water 
uptake by seeds is tc weigh samples after different 
periods of imbibitior. This method is not free 
from errors as the seeds have to be freed from 
adherent water befere weighing, whieh cannot 
be done accurately, and, during handling and 
weighing, loss of water always occurs by evaporation. 
Furthermore, different lots of seeds have to be used 
for the various measurements, which is cumbersome 
and a disadvantage in 2ases where only small amounts 
of seeds are available. 

Kruyt! measured water uptake by enclosing the 
seeds in a water-filled-bottle, through the stoppered 
mouth of which pro:ruded a capillary tube. By 
watching the fall of the water column in this capillary, 
water uptake was measured. In this method the 
seeds are totally submerged, and no attention is given 
to volume changes of the seeds due to swelling. 

In order to determire germination-rate or metabolic 
changes in small and quickly germinating seeds, the 
seeds are usually not submerged, but are placed om 
wet filter paper. When water uptake has to be 
correlated with findings obtained by this method, the 
seeds ought not to be submerged, as tliis treatment 
changes their germinazion behaviour. The potometer 
described here allows water uptake to be-measured in ., 
a single lot of seeds imbibing on wet filter paper 
during a prolonged period of time without weighing. 

The edge of a Petri dish is ground and a hole 
blown in the middle of the bottom. A capillary tube 
about 65-70 cm. long is sealed to the hole and bent 
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Fig. 1. Diagram of potometer for measuring rate of water uptake 
in small germinating seeds (not drawn to scale) 


as shown in Fig. 1. A ground-glass plate with a 
small opening in the middle, and a cover-glass or & 
glass slide to cover up the opetiing are used to close 
the potometor. . 

“Before use the capillary is filled completely with 
water from a pipette through the Petri dish, and the 
free end of the capillary inserted into a beaker filled 
with water. A fitting filter paper is quickly inserted 
"nto the Petri dish and will absorb water from 
the. capillary. By lifting the free end of the 
capillary from the beaker, an air-bukble can be 
introduced into the capillary, which is then lowered 
again. The potometer is then left open until the 
bubble has risen to the horizontal part of the cap- 
Now. the potometer is made air-tight with 
the cover using any sealing agent and left until the 
bubble has come to, a standstill, indicating that the 
air inside the Petri dish has been saturated with 
water vapour. The cover is removed, a measured 
amount of seeds speedily spread on the filter paper 
and the cover instantly replaced. When a cover 


without an opening is used, the air pressure in the - 
it be increased by the closing procedure, - 


Petri dish mig! 
which will.result in a backward move of the air 
bubble, but when an opening is made in the plate, 
it can be quickly put in place. The opening has to 
be immediately closed by sliding the cover-glass 


“smeared with ‘Vaseline’ sideways. over it. Rate of 


water uptake is determined by reading the movement 


the capillary. 

It is advisable to have the potometer in a fixed 
position in a constant-temperature room and do the 
handling with the help of forceps and not by hand, 
im order to avoid temperature changes. 


~ In our laboratory water uptake in photo-sensitive 


lettuce seeds has been determined by this potometer. 


The results will be published elsewhere. 


SHIMON KLEIN 
Department of Botany, 
The Hebrew University, 
Jerusalem. 
Oct. 25. 


x t, W., “A Study in Connection with the Problem of Hormoniza- 
tion of Seeds" (Dissert, Amsterdam, 1954). 


A Slide-trap Method for the Isolation of Soil 
Fungi 

THE slide-trap method of isolating actively growing 
soil fungi, described by €. J. La Touchs!, was used 
in an investigation of the fungus flora of à podsolized 
Calluna-heathland soil. The method was found to 
be highly selective of rapidly growing species and 
indeed, with-very few exceptions, only permitted the 
isolation of Trichoderma viride from the surface soils. 
A modified slide-trap was designed which greatly 


‘reduced this selectivity and permitted the isolation 


of a wide range of species. 

The modified slide-trap consisted of a shallow 
chamber (Fig. LY) covered by a glass microscope 
slide (Fig.l, X). A ‘Perspex’ strip (3 in. x lin. x 
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sr in.) formed the base of the chamber, narrow 
lengths ($ in. x # in.) of the same material: 
formed the four walls and the ehamber was divided 
into two unequal parts by a crosspiece. Chloroform 
was used for joining the 'Perspex' surfaces. 

The chamber was stored in alcohol and sterilized 
by flaming when required. Melted agar was intro- 
duced into the larger section of the chamber by 
means of a sterilized pipette, where it spread evenly 
to form a thin layer (Fig. 1, Z). The chamber was 
then covered by a sterilized glass slide, which was 
firmly fixed in position by two wire paper elips when 
the agar had solidified. All manipulations were 
carried out under a sterile hood in an inoculating 
room. 


l.Slide-Trap prepared for immersion. 








Section bb, X 
Y 
2 
Il, Sectoring of agar medium. 








Fig. 1. Modified La Touche slide-trap 


Slide-traps were immersed vertically into the soil 
to such a depth that the larger portion of the chamber 
3 The slot-shaped hole to 
receive the slide-trap was conveniently prepared with 
& square-ended chisel blade. Traps were buried in 
groups and were protected from rain by an inverted 
U-shaped piece of zine sheeting. 

After a suitable period of incubation in the soil, 
during which fungal hyphe penetrated between the 
glass and ‘Perspex’ surfaces and colonized the agar 
medium, the slide-traps were returned to the labora- 
tory. In routine isolation work the slide-traps were 
opened and portions from the edges of the agar 
medium were removed and plated. Usually nine 
small sectors of agar were removed, four from the 
upper part of the isolation chamber (Fig. 1, IT, 1-4) 
and five from the lower part. These two groups of 
agar strips were plated separately, thus enabling à 
rough distinction to be made between those mycelia 
which penetrated the traps from the upper and lower 
levels of the soil sampled. Generally, two, three or 
four species were isolated from each slide-trap. 

These modified slide-traps were economical of 
time and materials and were simple. to use; the 
results obtained by their use were in close agreement 
with those obtained by the immersion tube method? 
and will be discussed in greater detail elsewhere. 

Grorrrey W. F. SewELL* 
Department of Botany, 
Royal Holloway College 
(University of London), 
Englefield. Green, 
Surrey. 

* Present address: Pathology Section, East Malling Research 

Station, Nr. Maidstone, Kent. 


*La Touche, C. J., Trans. Brit. Mycol. Boc., 81, 281 (1948). 
* Chesters, C. G. C., Trans. Brit: Mycol. Soc., 24, 852 (1940). 
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Heat Treatment and Tissue Culture as a 
means of freeing Potatoes from Virus Y 


A NUMBER of workers have shown an effect of 
high temperatures on plant viruses. By heat treat- 
ment, potato tubers have been freed from leafroll* 
&nd witches'-broom? ; but as yet there has been no 
reported suecess with heat treatment as a means of 
freeing potatoes from virus Y. 

The most important potato variety grown in New 
Zealand, Aucklander Short Top, has been shown 
to be 100 per cent infected with potato viruses 
X and Y, Therefore, efforts have been directed 
towards eliminating virus from selected tubers, which 
would then become the foundation for improved 
seed stocks. 


Table 1 


No. free 


Apices No. 
from virus Y 


detached | surviving 


38° C.; 28 days | 3 tubers 
38° C,; 21 
38° C. ; 15 

?c.: 


ranhb Chea 
roOorkoooS 





Tubers were sprouted in darkness and when sprouts 
were 1-2 cm. long, the tubers were removed to 
incubators kept at either 35° C. or 38° C. for varying 
periods (Table 1). After treatment, the terminal 
5 mm. of each sprout was detached and surface- 
sterilized with a 25 per cent solution of commercial 
sodium hypochlorite with the addition of a small 
amount of detergent. The shoot tips were recovered 
in test-tubes on White’s media* containing 0-7 per 
cent agar with the addition of pantothenic acid’. 
Cultures were placed in a glasshouse. When sufficient 
growth had been made, the rooted plantlets were 
transferred to John Innes compost in pots. They 
were each tested at least twice for virus content— 
when 2-3 in. high and when fully grown—by sap 
inoculation to Datura stramonium L. and Nicotiana 
tabacum L. (var. White Burley). If symptoms of 
virus Y failed to develop on the tobacco plants, they 
were re-inoculated with a severe strain of virus Y 
to test for the presence of mild strains. 

In another experiment, sprout tips were established 
in culture under glasshouse conditions and later 
transferred to the incubator at 35? C. During treat- 
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ment, these cultures developed some new ie ce 
growth which was remOved and recovered in i 

Although in moS6 cases heat-treated tubers 
to germinate when ted, all those that did proved - 
to be infected with viruses X and Y. However, of 
eighty apices detached, twenty-seven i for 
testing. All showed virus X reaction, but eleven 
plants failed to give a virus Y, reaction. 

The plants which were apparently from virus Y 
will have to be tested over an extended period before 
they can be definitely regarded as free. However, 
under glasshouse corxlitions, they much more 
vigorous than the plarts infected witli virus X and Y* 
(Fig. 1). 

Similar tuber treatments have been carried on 
another important variety, Dakota Red, which is 
wholly infected with virus X. All of thirty-four" 
surviving plants reacted at first test.on D. stramonium. 

This work is being extended. 
“A. D. "THOMSON 

Crop Research Division, 
Department of Scientific and Industrial Research, ~ 
Lincoln, New Zealand. - 
Oct. 7. 
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Diffusion of 2 New Habit among 
Greenfinches 


Daphne mezereum L: is a compact, pink, pre-vernal 
shrub, smothered with a profusion of fragrant blossom 
in March or earlier, aad often planted near a living- 
room window to cheer one up at that season. It has 
a@ natural temperate distribution from the Atlantic 
to the Altai Mountains!, Chloris chloris L., the green- 
finch, has a distribution which, apart from intro- 
ductions, is somewhat similar*. Thus the two species 
have probably shared a large geographical area for 
some ten thousand years, apart from earlier Pleisto- 
cene migrations. On the borders of caleareous woods 
there is an overlap between their natural habitats, 
and they have been sogether in gardens for several 
centuries. During the past fifty years no distinctive 
association between the two species appears to have 
been reported), 

The fruit of D. mezereum is à 10-mm. scarlet drupe, 
with an internal strecture like that of the plum, 
Prunus. It is effectively adapted to alimentary 
dispersal by such bisds as Turdus merula L., the 
blaekbird. But in recent years* certain greenfinches 
have obtained a new source of nutrition, at the same 
time wrecking the life-cycle of Daphne. A pair of 
birds, usually, will visit and strip the bush in May 
or early June, and while the fruits are still green. 
They can then crack tae immature stones and devour 
the large seed. Oftea, no doubt, this considerably 
assists the feeding of the first brood of nestlings*»$. 

Preliminary reports’ show that this new behaviour 
is increasing rapidly m frequency, with 42 per cent 


of cases occurring only within the last two seasons. _ 


I should be very grateful for further information, by 
postcard, about: (a) the location of any D. mezereum 
bush under observation; (b) whether or not this 
despoliation has occu-red, and (c) the year of first 
occurrence, 

y 








Further information which may help to elucidate 
the origin and spread of the phenomenon would be 
welcome. For example: (d) Eor how many years 
was an observed. Daphne bush at first free from 
attack ? (c) Did the attack have a different pattern 
in the first year from that of subsequent years ? 
(f) How many adult or juvenile birds take part ? 
(g) After the first season of despoliation, was the 
bush ever spared ? Tho opening of milk bottles by 
tits (Parus)? “was preceded by the introduction of 
milk bottles; -there is no equally clear initiating 
factor in this instance. 
© Tt is hoped that the survey will provide information 
‘as to how far de novo discoveries by individual birds, 
'on.one hand, and cultural diffusion, on the other, 
have contributed. Besides recent instances, positive 

“and negative, information from earlier years and from 
“outside Britain would «be especially appreciated. 
Appropriate lines. of protective action by the 
horticulturist are discussed elsewhere’. 

Max PETTERSSON 

“Department of Chemistry and Biology, 

* Acton "Technical College, 

* ^ London, W.3. 
Jan. 24. 
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Colour Illusions and Aberrations during 
Stimulation by Flickering Light 


Tum production of illusions of colour by inter- 
mittent visual stimulation has been familiar since 
„the deseription of the ‘artificial spectrum top’ by 
‘Benham! in 1895; but with the traditional arrange- 
ment of rotating black-and-white chequered disks 
the subjective sénsations are not particularly vivid. 
“Since the introduction of the electronic stroboscope 
to psychophysiological experiment by Walter, Dovey 
and Shipton? in 1946, thousands of normal and 
clinical subjects have been subjected to intensive 
visual stimulation by flickering white light, and all 
report sensations of pattern, movement and colour. 
The descriptions vary greatly from subject.to subject ; 
in some, the impressions are particularly intense only 
at certain frequencies. Most subjects have no diffi- 
culty in recognizing the illusory character of the 
colours : Margiad Evans? describes them as “. . . pure 
ultra unearthly colours, mental colours, not deep 
"visual ones. ‘There was no glow in them but only 
activity and revolution”. None the less, the colours 
are ‘real’ enough to aet as conditioned stimuli, for 
‘Brady! has shown that subjects who have been 
conditioned to give a psycho-galvanic skin response 
to red light will give the 'red' response when stimu- 
lated with white light flickering at a particular 
frequency and at multiples of the critical rate. 
The relation of these phenomena to the various 
‘theories of colour vision is by no means clear, and 
& few simple experiments have been made to see 
- whether the illusory colour sensations. affect the 
results of tests for colour blindness administered to 
normal persons. The hidden-figure colour mosaic 
eards devised by Ishihara (English edition)? were 





"NATURE 


. April 14, 1956 vor. 177 


presented successively to a number of subjects ard 
were viewed only by the light of an electronic stroto- 
scope giving blue-white flashes lasting about 20 usec. 
and with & peak illumination of about 80,000 ft. 
candles. «The flash-rate was set at 1 flash per sec. 
and the subject was asked to comment on the pattern 
seen, the flash-rate being increased gradually after 
each comment. In general, the subjects found no 
difficulty in identifying the figure in’ the orange-grey 
contrast cards (Nos. 1 and 32), but were confused 
and often mistaken when viewing the more complex 
brown-green and blue-yellow cards. Several subjects 
with full normal colour vision by steady light gave 
a number of ‘colour-blind’ responses, during flicker 
at less than 20 flashes/sec., suggesting various 
degrees of temporary protanopia or deuteranopia 
depending on the flicker-rate. The relation: between 
the aberration of colour vision and flicker frequency 
was not consistent, though most subjects gave 
particularly erratic reports at frequencies between 
5 and 10 flashes/sec. One subject, for example, 
viewing card 2, saw a 3 (the red-green blind response) 
at 9 flashes/sec. and an 8 (the normal response) at 
12-15 flashes/sec. The same subject gave fifteen 
other. ‘colour-blind’ or anomalous responses to the 
thirty-two cards ; the commonest effect was a com- 
bination of the normal and colour-blind responses to 
provide an ‘original’ response ; for example, a card 
containing the figure 5 for normals and 2 for colour- 


“Inthe absence of a rigorous and detailed neuro- 
physiological theory of colour vision, it is difficult 
to account for this effect ; but in view of the dramatic 
and often paradoxical effects of rhythmic as opposed 
to steady stimuli®, it is not surprising that the visual 
channel should give an equivocal output when 
supplied with intermittent signals. Careful analysis. 
of the effect should, however, provide a elue to the 
code relations between the retinal colour analysers 
and the cerebral receiving zones. 

W. Grey WALTER 

Burden Neurological Institute, 

Bristol. 

Nov. 2. 
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p Structure of Collagen 


AN arrangement of three non-coaxial helical chairs 
linked to one another by hydrogen bonds approx- 
imately perpendicular to the length of the chains 
was suggested as the basis of the structure of 
collagen two years agot. This structure explained 
the occurrence of a fraction of more than one-third of 
glycine residues and could readily accommodate pro- 
line and hydroxyproline residues, besides explaining 
the infra-red dichroism. The exact nature of the 
helices (namely, three residues per turn) was later 
found not to be quite correct for collagen, the X-ray 
pattern of stretched collagen? indicating the 
occurrence of 3j residues per turn’, The presence 
of such a non-integral number of residues per turn 
required that the three chains must all be further 
coiled around. The-coiled-coil structure‘ retained the 





id residues and the orientation 5 
CO-bonds, However, it is interesting 





simpler non-coiled-eoil structure has 


chains in polyproline® and in poly- 
Thus, it appears that the triple chain 
ith minor modifications, is a configuration 
ght be found also in other proteins and 
eptides. There is, in fact, good evidence to 
iow that elastin belongs to this type". 
E - Recently, two interesting articles have appeared*,? 
which discuss the polypeptide chain configuration in 
collagen, Rich and Crick? have criticized the revised 
structure proposed from this laboratory’, on con- 
siderations of stereochemistry and ` amino-acid 
sequence, Both these difficulties were known to us 
and wero in fact considered in.a paper! discussing 
this structure in detail. It was found impossible to 
avoid short contacts if two good interchain hydrogen 
bonds were to be formed for every three residues, 
Consequently, models were built up which were 
stereochemically more. satisfactory. It was then 
found, as Rich and Crick have found, that only one 
hydrogen bond can be formed for every three residues 
in each chain of the triple chain. However, two 
configurations are possible, both of which are quite 
satisfactory so far as the backbone of the structure 
is concerned: The two structures may be called the 
plus and the minus structures, since they could be 
obtained from the one described earlier* by rotating 
the minor helices about their own axes through a 
positive or negative angle (p say). These two possibil- 
ities are respectively similar to the structure I and 
&tructure JI of Rich and Crick? and the anti-clock- 
wise and clockwise structures of Cowan, McGavin 
and North’. 

In each case, the best arrangement was determined 
using the graphical method", but retaining the con- 
dition of exact coiled-coiling. If the major helix 
radius is denoted by R, the best values were found 
jo be: 





For the plus structure: R = 2-85 A, d = + 40°, 
For the minus structure: R = 2-78 A. 4 = 


Of the two, the minus structure was preferred, as 
ts properties were similar to those of the earlier 
itrueturet!? except that there were no short contacts 
of any type. The hydrogen bond length is 2-76 A. 
and the angle between NH. and N....O is about 15*. 
Every third residue in each chain must be of the 
3-type, but the other two residues R, and R, in 
;he sequence —G— B.—HR,— can accommodate a 
oyrrolidine ring without strain. Thus, the sequence 
zy- pro-hypro -can readily occur in this structure. 
[he position R, is assigned to hydroxyproline, the 


aydroxyl.group of which links through a hydrogen, 


vond to a carbonyl oxygen in another triple-chain 
‘od. The distance between these rods could be equal 
30 12 A., the value found for dry collagen, unlike 
she value 11:5 A. required earlier. 

Both Rich and Crick’, and Cowan et al.*, have 
favoured the.other possibility, namely, the configura- 
tion. analogous to our plus structure. However, the 
ninus structure appears to be more probable for the 
following reasons. 

(a) The Fourier transform of the minus structure 
agrees better with experiment than the other one. 
‘The optical transform was obtained by Drs. Rich 
and Crick and by Drs. Cowan and McGavin, and I 
am very grateful to them for t 





be the basis of the arrangement of 


in the ridi os and the. carbonyl oxygen ofa 
neighbouring chain are found to be too short in the 
plus structure. Rich end Crick (personak communica- 
tion) have overcome tàis by not msisting on an exact 
coiled-coiling and alsc by making one of the chains 
slightly different from the other two. Although the. 
effect of these may not show up in thè X-ray pattern, _ 
such a modification ghould obviously ‘be tome: je 
only if other approaches fail. 
(c) In the plus structure, the @ 
atom ean readily accommodate a methyl gro 
its side-chain with a slight strain, so that an a 
residue could occur. in this position. .On the 
hand, it would appesr that every third residue in i 
collagen must be a glycine residge, because sucht Ae 
residues are never found to be. less than, one-third 
in number and. since no sequenag. of three residues 
has been found. whica does not contain a glycine. 
residue?5!? (with one solitary exception). 3 
(d) Studies carried out in this laboratory on the 
effect of tanning at different pH’s and .of certam 
salt solutions on the wide-angle pattern of collagen. QU 
indieate that the hycroxyproline ane Re are 
external to the triple chain. ; 
"There seems to be no reason why the. : 
should be based on an exact coiled-coil, as was 
assumed in our studies. The X-ray .pattern only 
demands that every third residue must oceur on a 











-B 
















simple helix of pitch 85-8 A, with thirty residues ^. 


per turn, in each of the three chains. If only this 
condition is put in, then almost straight hydrogen 
bonds can be formed in the minus structure, and 
yet having no shors van der Waals contacts. 
Although there are thas various points in favour of 
the minus structure, a second set of hydrogen bonda * 
cannot be formed and a number of imino-hydrogens 
are systematically not hydrogen-bonded. This is not 
really satisfactory. It is possible, however, for 
these hydrogens to be bonded to a carbonyl oxygen 
in another chain of the same triple chain through 
a water molecule. It is probable that water exists in 
such a firmly bound ferm in collagen (McGavin, S., 
personal eommunieatien), but a careful shady is 
required of this question. we 
The work reported here has been done in. 
collaboration with Messrs. Y. T. Thattachari, V. 
Sasisekharan and M. $. Santhanam, and I wish to — 
acknowledge their valuable assistance. Fuller reports. 
will be published elsewhere. 





G. N. RAMACHANDRAN 


Department of Physics, 
University of Madras. 
Madras 25. 
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Diffraction from Dislocations 


Wirsox! has calculated the nature of the diffraction 
from a cylindrical crystal with & single axial screw 
dislocation. Diffraction from an edge dislocation is 
more difficult to treat theoretically, because of the 
more complex nature of the elastic field surrounding 
the dislocation. An approximate treatment has been 
given by Wilson?*, who assumed that the displace- 
ments of the,atoms were parallel to the Burgers 
vector. We have succeeded in solving the diffraction 
problem for a cylindrical crystal with an axial edge 
dislocation, in»which the displacements correspond 
to isotropic elastic theory. Two independent methods 
were used: straightforward calculation (by T.5.), 
and direct observation in a Lipsgn diffractometer of 
the optical diffraction pattern of a two-dimensional 
grating representing the crystal (B. T. M. W.). In 
Fig. 1 we repróWuce the optical diffraction pattern 
given by a grating representing (a) a perfect crystal 
(no dislocation) and (b) a simple-cubie crystal with 
an edge dislocation normal to the plane corresponding 

^to the plane of the grating. 

Our results ean be summarized as follows. "The 
h-axis in reciprocal space is parallel to the slip 
direction (Burgers vector) and the l-axis to the axis 
of the dislocation. (1) Any spreading of the diffracted 
intensity in reciprocal space is confined to the planes 
l=0 +1..-., and the intensity within these 
planes is independent of l. (2) The AOL reflexion is 
broader and weaker than the 0A reflexion for equal 
values ofh and k. (3) The maxima of the AOL reflexion 
are displaced from the ideal reciprocal lattice point 
by an amount that increases linearly with 5; the 
maxima of the Okl reflexion are also displaced, but 
the displacement is roughly independent of k for 
small k. (4) The intensity at the ideal A07 and Okl 

. lattice points is zero for h,k 74. (5) The form of 
the distribution of intensity around an ideal reciprocal 
lattice point depends on its co-ordinates in reciprocal 
space, on the strength of the dislocation and on the 
value of Poisson's ratio, but not otherwise on the 
crystal structure. In contrast with the case of a 
screw dislocation’, the spread of intensity around 





Fig. 1. Diffraction patterns from gratings representing (a) perfect 
cerystal, (b) crystal with dislocation. The horizontal axis in (b) 
corresponds with the slip direction E 


NATURE 


April 14, 1956 vou. 177 


the ideal reciprocal lattice point is not of circular 
symmetry. 

These results were obtained using an average value 
of 0-3 for Poisson's ratio. It is clear that the diffrac- 
tion pattern is quite different from that proposed 
by Wilson on the basis of the more approximate 
theory?. 

Our thanks are due to Prof. F. C. Frank for dis- 
cussion of this problem, and to Dr. J. Thewlis, who 
suggested the use of the optical method for its 
solution. 

XI. Suzuki 


H. H. Wills Physical Laboratory, 
Royal Fort, Md 
Bristol 8. 


B. T. M. Waris 


Atomic Energy Research Establishment, ^ 
Harwell, 
Nr. Didcot, Berks.  * 
Dec. 13. 


a 
1 Wilson, A. J. C., Acta Cryst., 5, 318 (1952). 
* Wilson, A. J. C., Research, 3, 387 (1950). 


Galvanic Measurement of Dissolved 
Oxygen 


AN exceedingly sénsitive static! as well as 
continuous? method for determining molecular oxygen 
in the gas phase has been described by Hersch. This 
discovery has led to the development of a reliable 
commercial instrument for the continuous indication 
and recording of oxygen in gases. Hersch has also 
proposed? the application of this method to oxygen 
dissolved in boiler water, effluents, biofluids, and 
fermentation media by driving the oxygen into an 
inert carrier. a 

The measurement of oxygen in an aqueous phase 
by polarographie or amperometrie means has been 
often described, but the sensitivity of these methods 
is limited by the value of the oxygen diffusion 
current. Moreover, reducible constituents other than 
oxygen can interfere, while salt deposits and adsorb- 
able organic material progressively block the cathode’. 
The application of the Hersch galvanic system to 
liquids in the way suggested would largely eliminate 
these drawbacks, 

We have experimented with a simple apparatus 
designed to adapt the method described by Hersch 
to the measurement of dissolved oxygen, which has 
proved effective and reliable. 

We used demineralized water ‘scrubbed’ by means 
of hydrogen passed via a *Deoxo' purifier through a 
sintered glass disk at the bottom of a reservoir. The 
water is fed, at constant flow-rate determined by a 
static head, to a glass vessel having an outlet at 
the bottom into a vertical tube via a eonstrictior 
constructed in such a way that a vortex is formed, 
The vessel contains oxygen-free hydrogen which is 
sucked into the vortex and flows in a series of bubbles 
with the water down the vertical tube, taking from 
the water a proportion of the dissolved oxygen. We 
have found it surprisingly easy to establish conditions 
in which the proportion of oxygen transferred to the 
hydrogen in this ‘oxygen exchange column’ remains 
constant. At the bottom of the column, the water, 
hydrogen mixture runs into a vessel of larger diameter 
where the water geperates from the gas and flows 


- 





out through a constant-head device, while the gas 
flows upwards over a Hersch dry cell which measures 
its oxygen content. The hydrogen then passes via.a 
‘small *Deoxo' purifier to remove the residual oxygen, 
back to the water inlet vessel. 

Calibration has been done (a) by bleeding in a 
measured quantity of air-saturated water and (b) 
electrolytically by passing a known d.c. current 
between a pair of platinum electrodes immersed in 
the inlet pipe. Excellent agreement was achieved. 
Using a flow-rate of 10 litres an hour, and an oxygen 
exchange column 67in. long, the cell gave an electrical 
output of up to 5uamp. for 1 vol. of gaseous oxygen 
dissolved in 109 vol. of water, that is, 5 uümp. per 
vol. per million (v.p.m.) (1:4 x 10° gm./gm.), and 
the electrical output was linear up to at least 20 v.p.m. 
(28 x 10-? gm./gm.).- 

If tho ‘Deoxo’ purifier be omitted from the hydrogen 
return circuit, the óxygen content of the circulating 
gas builds up to & figure which approaches static, 
equilibrium with the water, and the electrical output 
from the cell is thereby inereased several times to 
between 15 and 20 usmp. per v.p.m., but the time , 
taken to reach equilibrium is increased. Incidentally, 
we have shown the effectiveness of scrubbing with 
‘Deoxo’ purified hydrogen. We could, without 
difficulty, reduce the oxygen content of our water 
supply to less than $ v.p.m., as indicated by the 


~ Horsch cell. 


The method appears to have many advantages over 
those previously described. (c) Its response is rapid 
(5-10 sec.); (b) ıt gives a contmuous indication 
and/or record; (c) it requires no addition to the 
water other than oxygen for calibration, and this 
can readily be done electrolytically ; (d) it is un- 
affected by the presence of dissolved salts in the 
liquid. 

We are investigating the effect of dissolved gases 
obher than oxygen; for example, carbon dioxide, 


"Hydrogen from 
cylinder 
*Deoxo' 
Water T purifier 
return 


water 






Gas outlet. 
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sulphur dioxide and-&mmonis, but it is believed that 
none of them will present an insurmountable problem. 
A. G. Dowson 
I. J. BUCELAND 
Baker Platinum Division, 
Engelhard Industrie, Ltd., 
52 High Holborn, - 
London, W.C.1. 
Oct. 31. 
1 Hersch, Nature, 169, 792 (2952). 
2 Hersch (to Mond Nickel Cr., Ltd.), Brit. Pat. 707,823 and forth- 
coming publications. - 
3 Ohle, Vom Wasser, 19, 99 (1958). 


A New Alumina Trihydrate 


Durma the development of a platinum-alumina ` 
catalyst, X-ray stucies have revealed that, in 
addition to the well-known gibbsite and bayerite, a 
third crystalline form cf Al(OH), exists. Pure samples . 
of this new trihydrate have not been obtained. It is 
generally accompanied by bayerite, often by both 
bayerite and gibbsite In samples where this new 
crystalline trihydrate .s the major component, it has 
been possible to determine its chemical composition 
as Al(OH), and to rezolve its X-ray diffraction’ pat- 
tern. This pattern cf the new phase (as recorded 
with a Geiger counter spectrometer using copper Ka 
radiation) 18 : c 


- . Spacing Intensity Spacing Intensity 
4-785 A. 100 3-18 A. 11 
33 20* 2-39 15 
420 16 ^" 2 26 15 
415 13 2-01 1i 
,989 7 1 898 11 
3-60 


os à 
* Intensity unce-tain—overlap with bayerite 


Preparations in which this new phase is encountered.. 
start with either aluminium chloride or nitrate solu- 
tion. Ammonium hydroxide 1s added to precipitate 

an alumina hydrogel. This gel is washed 
with ammoniacal water, then adjusted to 
pH 7-5-9 with ammonium hydroxide, in 
which condition the gel is gradually converted 
to crystalline trihydrate. Nitrogen, chloride 
and other imparities m the dried product 
are all less than 0-1 per cent. It frequently 
contains all three trihydrates, the relative 
proportions depending upon pH, iome con- 
centration, seed-ng and temperature. Crystal- 
lite sizes are of the order of 1000 A. 

The strongest diffraction line of each of 
the three phases is in the vicinity of 4-8 A. 
(18-19° with copper Kae radiation). The 
integrated intensities of these three lines 
appear identical for 100 per cent of the’ phase 
(when preferred orientation effects are over- 
come). The spacing 4:785 A. for the new 
. phase is midwey between that for gibbsite, 
4-843 A., and that for bayerite, 4-720 A. 
‘These patterns :for three samples are shown 
“in Fig 1. —^ 

The gibbsite structure, as described origin- 
ally by H. Mezaw!, is a layer lattice, the 
packing of layers being such that hydroxy] 
groups in one layer are directly above the 
neighbourmg hydroxyls in the next layer. 
Bayerite, as described by A. Unmack’, has 
the same layers as gibbsite, but the pack- 
ing resembles that of brucite with the hy- 
droxyl groups from contiguous layers in & 
close-packed array. Tho 4-843 A. gibbsite 


- 


- 


Intensity 


a; 
9 
à 
o 





.I1T55 - 18-5?, 19-5? 
- Angle oe 
Vig. EX- “Tay diffraction patterns of sam: ples consisting of mixtures 
: - of the three alumina tr hydrates | 


and the 4-720 bayerite. lines are basal reflexions. 
The same may be assumed for the 4-785 A. line 
from the new phase, in view of its proximity and 
identical intensity. It would appear that the new 

--phase with a ‘layer spacing’ equal. to the average 
of the gibbsite and bayerite spacings may be a 

«Structure wherein the two types of packing, alter- . 
nate. This should lead to.a weak X-ray reflexion 
corresponding to a two-layer periodicity for the new 
phase. No such reflexion has been .dbserved.- If 
present, its intensity is less than a thousandth of 
that of the 4-785 A. line. 

The requirements cited by F. C. Franks and V. 
Vand*.for polymorphism arising from serew ‘disloca; 
tions are fulfilled, ‘namely, two closely related: types 
of packing, the gibbsite and the bayerite types. 
There seems to be a good chance that the new phase 
is a screw dislocation polymorph, similar to the silicon 
carbide polymorphs. In the new phase thé Burgers 
vector or height of the. spiral growth step: may be 
„considered as two layers. The interface "between 
“these two layers would probably be a gibbsite-type 
interface. `The interface between the stationary 
surface and the growing surface would "be of bayerite 
type. Bayerite itself might then be looked’. -upon ‘as 
a screw dislocation growth form in which the Burgers 
vector was one layer—the constraint imposed during 
this type of growth may prevent the gibbsite-type 
packing, permitting instead & simple close-packing 
of the brucite type. Growth habits of these three 
phases seem to support* this hypothesis. Electron 
microscopy and preferred.orientation effects in X-ray 
diffraction mdieate that gibbsite usually growá as 
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boehmité ; bayerite id the new sido yielding 
y-alumina. These distinctions are based upon the 
nomenclature of H. C. Stumpf ef al.§. . : 
Throughout our catalyst developmént- programme 
the name ‘randomite’. was attached to' this phase, 
8s at first ib was thought, to.be a random stacking 
structure. In‘view of the . Complete X-ray pattern. 
now'available, ib is clear that this nomenclature is 
inappropriate. We suggest that it be called’ bayerite- 
II, the original bayerite to. be distinguished “where 
necessary by Roman numeral as.bayerite-I. - - Several 
reasons exist for suggesting a name showing its rela- 
_ tionship to bayerite, including structure and growth 
features, conditions , favouring formation, and de- 
hydration products. ^ ,"' 
' ROBERTA. Van NORDSTRAND 
> Warum P. HErriNGER 
Car D. Kerra . 
` Sinclair Research Laboratories, Lic., 
. Harvey, Illinois. - z 7 
Dee. 5.'. t Fen. 
^ Megaw, H., Z. Kryst., 87, 185 (1934). 
* Unmack, A., peace of papers at Stockholm meetin; 


nations] Union of Crystallography, June, 1951; 
communication., 


of "Inter- 
o private 


` s Frank, F, O., Phil. Mag., 42, 1014 (1951). 


platelets parallel to- thé layers of its layer lattice.. 


Bayerite appears as ‘rods-or tapered rods the long 
direction of which appears. ‘roughly perpendicular to 
the layers of the layer.lattice. The new phase appears 
intermediate, showing fieither preferred orientation 
nor préferred growth directions. 

The déhydration of all three trihydrates occurs at 
about 200° C., gibbsite | TE x -alumin& ` and 


‘Vand, V., Nature, 168, 783 (1951). — - i e a 
ë Stumpf, H. C., Russell, A. S., Newsome, J. W., "and Tucker, C. M., 
Indust. Eng. Ohem., 49, 1898 (1960). 


< -a4 


M A 


Self-inflation ina Gobioid. Fish 


Tens ability to inflate the body: cavity by pumping 
in air or water through the mouth. is found in several 
groups of fishes, chiefly highly specialized and other- 
wise rather degenerate types such as the well-known 
.puffers, in certain forms from deeper waters and in 
‘some small sharks. 

"Mr; W. O. Mylo, of. South-West África, receritly, 
sent me a small ‘fish which was caught in a tide pool 
near Swakopmund, and which after capture blew 
itself up in the same fashion as a Tetraodon. On 
examination, this fish proved to be Gobius bibarbatus 
von Bonde, 1923.. Although rather desiccated, it 


“was plain that the abdomen had been considerably 


distended. On soaking, the fish became pliable and 
it was possible to estimate the degree of inflation 
that had been attained. In its distended condition 
the skin, of the abdominal region, bore scales, but 
each completely -isolated in its own pocket. In the 
uninflated fish the abdomen is'completely covered 
by normally imbricating scales. On.distension these 
must slide apart leaving bare pátches of translucent 
skin between. A skin structure of this type is un- 
usual and would merit closer study in fresh material. 
This is apparently the first case of a self-inflating 
mechanism to be reported in fishes of this type. 
Although generally placed in the broad, genus Gobius 
Artedi, 1792, bibarbatus is distinguished from all 
other South African gobies by having what haye 
generally been described as two ‘barbels’ beneath the 
chin. Examination reveals that these are not true. 
barbels, but the briefly prolonged lateral apices of a 
low transverse mental skinny flap. This structure 
and the power of self-inflation clearly merit generic 
distinction for this fish, and Sufflogobius new genus 
is now proposed for it, genotype bibarbatus von Bonde. 
.,J. L. B. Surra 

Rhodes University, ` ae 
. Grahamstown, n Å 
South Africa. Jan. 9. 
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FORTHCOMING EVENTS 


ro Monday, Apri l6 7. Ds 


BRITISH SOCIETY FOR THE HISTORY OF SCIENOE, PHILOSOPHY OF 
Sornos GROUP? (in the Joint Staff Common Boom, University College, 
Gower Street, London, W.C.1), at 5.30 p.m Mr. @ G. Spencer Brown : 

‘Paradoxes of "Probability", * d 


SoorgTY OF CHEMIOAL INDUSTRY, PESTICIDES GROUP (at the Chem- 
ical Soctety, Burlington House, Piccadilly, London;W. 1 at 6.30 p.m. 
~~Annual General Meeting. _Dr. R. A. E. Galley “g A Pesticides in 
Retrospect and Prospect”, g 


ROYAL Soormry OF ARTS BES (at John Adam Street, *adetphi, London, . 


W.C.2), ‘at 6 p.m.—Dr. 
on “Modern Welding”. 


"Taylor + First of Three Cantor Lectures 
“(partner NA on April 28 and 30 ). 
TS Tuesday Apri} IT 

INSTITUTION OF  ELROTRIOAL.^ NGINEERS MEASUREMENT AND 
ConTROL SEOTION (at Savoy Place, London, W.C 2), at 5.30 p.m.— 
Mr, F. C.. Widdis: “The In obe Heated Thermistor as a Precise 


A C.[D.C. Transfer Device’; M. Thompson: “A Bridge for 
the Measurement of Poimittivity = 


SCIENTIFIO FILM ASSQOLUTION (joitit meeting with the FEDERATION 
OF FILM SOOIETIES AND L'INSTITUT FRANOAIS, at Institut Francais, 
Queensbury Place, South Kensington, London, ‘S.W. 7), at 6. " p.m.— 


- "Films in the Populanzation of Seaéice”, 


Mr. B. P. Emmett : 


ROYAL UN E sd IxTY (at 4 Hamilton Place,- “London, 
W BH a : I — Mr. j, Ripley : seein ot Aircraft 
Accidents", 


‘ 
' 


Tuesday, April I7 Saturday, Aprit: 21 ast $ 


INSTITUTE OF METAL FINISHING (at the Norbreck. Hydro, a 
` pool)—Annual Conferenoe, 


- X e 


ROYAL Sootary OF ARTS (at John dam Street, Adelphi, London, 
W.C.2), at 2.30 p.m —Dr: Cyril Bibby: “T. B Huxley and Technical 
Education”. ae ms pu 


INSTITUTE OF NAVIGATION {at the Royal “Geographical Society, 
1 Kensington Gore, London, S.W.7), at 5 p m.—Meeting on ‘ ‘Relative 
Movement and the, Collision Problem", E 


~ ROYAL MumnoRoLocias, Soomry (at 40 Cromwell | Road, London, 
S W.7), at 5 p.m.—Annual-General Meeting. Dr. C, ‘Sutcliffe : 
“The Moisture Balance of the Atmosphere" ( reddent. Address). 


ROYAL STATISTIOAL SobIgTY (ab the London School of Hygien 1a - 
and Tropical Medicine, he eppel Street, London, W.C.1), at^5.15 p.m.— 
“rhe 


INSTITUTE OF FUEL (at the errs qo of-Civil Engineers, Great 
' George Street, Tondon.: S.W); ab 530 p-m—Annual- Corporate 
eeting. 


ROYAL MICROSQOPIQAL Society nra Tavistock House South, 
Tavistock Square, London; W.C.1), at 5. 30 ».m.—Dr. R. J. Goldacre 
“Simple Micromanipulators”. 


Soomry OF CHEMICAL INDUSTRY, CORROSION GROUP {at the Chem- 
ical M Society, Burlington House, Piccadilly, London, W.1), at6.80 p.m. 
wal General Meeting, Dr. U. R. Evans, F.R.S.: 
oes (Spring Lecture). " 


ROYAL AERONAUTIOAL SOCIETY, 


D 


GRADUATES’ AND STUDENTS’ 


SkcTION- (at 4 Hamilton Place, London, W.1), at 7. 30 pm.—Mr.' 


R.M. Fitzgerald : 


PE 


“Gas Turbines—Propeller or Jet ?” 


: ~ “Thursday, April 19 


LINNEAN SOorErY. OF oxDox (at Burlington House, Pleeaaily, 
London, W.1), at 4. /$07p.m.-—Meeiing on “Biological Work-at the 
Forest Products Research Laboratory, Princes Risborough”. 


Kowa Soorety (at Burlington House, Piccadilly London, WD, 
t 4.80 p m.—Prof. H. We Melville, F.R S.: ‘Addition. Polymeriza- 
tion” (liberi Lecture) , 


INSTITUTION OF MINING “A AND METALLURGY (at the Geological 
Society of London, Richardson House, Picadilly, London, W.1), at 
5-p:m.—Dr. F, Richardson and Mr C, Billington : “Copper 
and Silver in Silteate Slags"; Mr. ru iiis Jones: ‘Underground 
Mining in the Frodmgham Tronstone". 


LONDON MATHEMATIOAL SOOIETY (at the Royal Astronomical Society, 
Burlington House; Piccadilly, London, W.1), at 5 p.m.—Dr, .W. 
Ledermann: “The _Multiplicagor of a Group”. 


ROYAL AERONAUTICAL' SoormTy (at the Institution of Civil 
Engineers, Great George Street, London, S.W.1), at 6 p m.—Lt.-Col, 
Charles E. Yeager, U S.A.F. : “High Speed Experimental Test Flying”, 


SOOTY or CHEitcaL INDUSTRY, ROAD AND BUILDING. MATERIALS 


Grovr (in the Lecture Hall, Junior Tüstitubion of Engineers, Pepys- 


House, 14 Rochester Row, London, 8.W21), at 6 p.m.—Ann 


ual General 
Meeting. Dr. A. R. Lee and Mr. H. G..Barnes: “Dense Tar Sur- 
facing”. $ 


BRITISH INSTITUTE O9 RADIOLOGY, incorporated with the RONTGEN 
Socrery (in the Reid-Knox Hall, 32 Welbeck Street, London, W.1), 
at 8 p m.—Ordinary Meeting, followed by Prof. George de Hevesy . 
“Application of Radioactive Tracers in Radiobiology” (Thirty-fifth 
Silvanus Thompson Memorial Lecture). -- 
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- Thursday, April 19—Friday, April 20 


INSTITUTION OP CHEMICAS ENGINEERS, GRADUATES AND STUDENTS 
SEOTION (at Nutford Howe, Brown Street, London, W.1)—Sym- 
postum on “Recent Develoomenta in Efluent, Disposal". b 


= Friday, April 20 > 1 


ROYAL ASTRONOMICAL Soorsry (at Burlington House, Piccadilly, 
London, W.1), at 4 15 p.m. — Geophysical Discussion—* "Improvements 
in Seismic Prospecting". Chairman: Mr. B. C. Browne. Speakers: 
Prof. Russell Ralt and Dr. 8. Wyrobek. 


INSTITUTION OF MEOHANICAL ENGINEERS, EDUCATION GROUP (at 
1 Birdcage’ Walk, Westmirster, London, S N. D. at 5.30 p.m.—Mr. 
D. L Marples, J. F. A. Radford and Mr. J. L . Reddaway: “An 
Approach to the Techniques of Graduate Training”. 


INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
CROLR (at Savoy Place, London, W.C.2), at 6 p.m.—Discussion on 
ar tae of Electromagnezic Induction: Opening Speaker: Prof. 

. Carter. g 


AUSTRIAN INSTITUTE (at 28 Rutland Gate, London, S.W.7), at 
6.30 p.m.—Prof. E. Schmic (University of Vienna): “The Influence . 
of Structural Ordering or tne Properties of Metalic Materials", 


SOOTY OF CHEMICAL ISDUSTRY, FINE CHEMIOALS GROUP (in the | 
William Beveridge Hall, Serate House, University of London, W.O.1). 
at 7 p.m —Debate on a motion “That Science Can Provide as Goody 
an Education as the Humanities”. ER m R. P. Linstead, 
ER Su ur. A. R: Ubbelohde, F R.S., Mr B. L. Hallward and Mr. 
H. D. P. Lee. Chairman: Sir William Ogg. ^ z 

, ©  Sacurday, April 21 
c BRITISH INTERPLANETARY SOCIETY (in the York Hall, Caxton Hall, 
. Caxton Street, London, S. ed 1), at 6 p m.—Annual General Meeting. 


Iv APPOINTMENTS VACANT - 


APPLICATIONS are invited. for the following apfointments on or 
before the dates mentioned : 

ASSISTANT STATISTICIANS (with; a degree in statistics, or in mathe- 
matics with appropriate qaalifications in statistics, and preferably 
-with some experience in she application of statistical techniques 
(including punched cards) -o practical problems) IN. THE STATISTICS 
Bmamcg of the National Ceal- Board in Tondon: The National Coal 

*Board, Hobart. House, London, S.W.1, quot: E 247 (April 27). 

RESEAROH ASSISTANT IN BIOCHEMISTRY at the Univérsity College 
_ of the West'Indies, for duties which include research on malnutrition 

blems and possibly some teaching and chemical pathological work 
or the University College Hospital—The Secretary, Inter-University, 


elevision Audience in the UnitedKingdom’: ’ * COUCH for Higher Education } ‘Overseas, 29 Woburn Square, London, 


W.C.1 (April-27). 2 
LECTURER IN PURE MATSEXATIOS—Tho Registrar, King’s College, 
Ee eA N (Apri 28). 
ASSISTANT LE mere Secretary of University , Court, 
The ‘University, Glasgow (épril 30. 
ASSISTANT IN THE abies hong ‘oF GEOGRAPHY in St. Salvator" 8 
College—Joint’ Clerk to tae University Court, College Gate, ‘St. 


_ Andrews (April 30). 


ASSISTANT LEOTURER or LECTURER IN ZooL0sy—The- Secretary 
and, Registrar, University College.of North Wales, Bangor (April 30). 

: HERDMAN POSTGRADUATE STUDENT-IN MARINE ZOOLOGY, to under- 
take research work at the Marine Biological Station, Port Erin, Isle 
of Man—The Registrar, Ths poets Liverpool (April 30). 

LECTURER (Grade II) IN THE ARTMENT OF Botany——The 

Registrar, The University, Bristol (pe 30). 

Pig HUSBANDRY RESBARDH OFFICER (graduate in “science or agri- 
eulture,-with postgraduate experience), for duties which will include . 
experimental work, management of the pig unit, and some teaching— 


The Registrar, Wye Colles, near Ashford, Kent (April 30). 


RESEARCH FELLOW IN MATHRMATIOS—The Secretary of University 
Court,>ThesUniversity, Glasgow (Apri) 30). 

BLEAOHER'S ASSOOIATIOF LTD. FELLOW (with a-leaning towards 
physteal^or physical-organie chemistry) IN THE DEPARTMENT OF THX- 
TILE INDUSTRIES, for research ^ on cellulosic fibres—The "Registrar, 
The Vñiversity, Leeds 2 (May 1). 

“READER IN ROMAN-BRICISH Tirsronv AND AROHAOLOGY “tenable 
In the Newcastle Division »f-the ue The Registrar, Univer- 
sity Office, 46-North Bailey, Dufham (May 5). 

ASSISTANT LEOTURER IN CHEMISTRY and an ASSISTANT LECTURER 
IN GEOGRAPHY—The Secretary, * Birkbeck College, Malet Street, 
London, W.C.1 (May 7) 

LECTURER IN APPLIED MATEEMATIOS—The Secretary and Registrar, 
The University, Southamp-on (May 7). 

MiOROBIOLOGIST (with a first "oT second-class honours degree, and 
preferably with postgraducte research experience in bacteriology or 
allied fields) for basic research at¢Aberdeen on the taxonomy and 
biochemistry of marine bacteria—The Superintendent, Torry Research 
Station, Aberdeen (May 8: ES 

LEOTURERS IN BOTANY, - ZOOLOGY, CHEMISTRY, PHYSI0S AND 
MATHEMATICS at the Univesity College of Rhodesia and Nyasaland— 
The Secretary, Inter-University Council for Eo Education Over- 
seas, 29 Woburn Square, London,’ W.C.1 (M: 

LEOTURER IN ENGINEERENG— The Reg sitar, Uirvenitiy College of 
South Wales and Monmouthshire, "Cathays Park, Cardiff (May 12). 

LECTURER (with special qualifications in economie geography) IN 
GEOGRAPHY—The Secretarr, Queen's University; Belfast.(May 15). 

CHAIR OF MATHEMATICS st thé-Univérsity College-of Rhodesia and 
Nyasaland—The Secretary, Inter-University Council for Higher 
Education Overseas, 20 Wcburn Square, London, W.C.1 (May 18). 


w 


` 


VERHULME 
* The Registrar, Imperial College, London, S.W.7. (July 1). 
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IiorÜnzm IN Epvoariox at the’ Universit of Western “australia— Tiepartinant of Scientific anã induistetal Research., Working Metals. 

The Secretary, Assootation: of Universities pe the British Common- by Eleetro-Sparkinf. By A.V. Nosov-and D, V. B; ykov. (An abridged . 

wealth. 36 Gordon Baner, London, ig CARN i ae ). ity translation gom oe Bussian,), Epil 6p, ‘(tongon: H.M. Stationerg~ 
/ROTURER IN AGRIQUIAURE 1m usban a vers: ce. A 

College of Rhodesia and “Nyasaland—The Beeretars, Inter-University Tnternational Tin Research Council. Athual Report, 1955. Pp. I5 








. Council for Higher“Education Overseas, 29 Woburn Square, London, « (Greenford, ns Tin Research Institutes 10 58.) - 


W.C.1 (May 2 Ministry of Agriculture, Fisheries and-Food: . Fishery Investigations, 
LEOTURER S rab" able to teach-mycology) IN BOTANY at the Series 2, Vol. 20, No.1: X Triple Frequency. Echo, Sotnder. By. D>H. 
University of Sydney, Australia—The Secretary, ‘Association of Cushing and I. D. Richardson. Pp.-18-4 plates. 85.-net. Boris 2, D 
Universities of the British Commonwealth, 36 Gordon Square, London, Vol. 20, No.2: The Depth of the Wind-Produčed Homogenequs Layer 

W.C,1 (Australia, May 21). in the Oceans. By J. R. Lumby. Pp: 12." 33. neb.” Series 2, -Vol. 2 
GOATS FELLOW (graduate in solenco of at least one year’s standing " No. 3: Environmental Factors Governing*the Infeétion of Mel) 
ot & British university) IN CHEMISTRY Or;PHYSIOS, -to undertake Mytilus edulis, by’ Mytilicola intestinalis. ‘By, B. T. Hepper-- Pp. 21. 
research in “chemistry or physics (excluding nuclear’ physics) —The 8g. net: (London: H.M. Stationery Office, 1 a 32 
Olerk' of Sonato, The University, Glasgow, W.2 (May 31): . ' National Parks Cdmmission. The Country Code for Visitors to the 
LNOTURER IN VERTEBRATE ZOOLOGY. p Victoria Talve ity College, - Countryside. Pp. 20. (London : HM. tationery - Office, 1053; a 
‘Wellington, New Zealand—The Secretary, Association of Universities 4d. net. 


of the British" Commonwealth, 36 Gordon 3: uare, London, W.0.1 Liyerpool Observatory and Tidal ‘Institute, Annual Report, 1985. 
(New Zealand, May 31).. s Pp. 15. dd (Liverpool: Liverpool: Observatory and Tidal Inst titute, 
LE ASSISTANT LEOTURER IN EDUOXXION at ‘Mikerere 1056.) 


/BOTURER O. 
College- (The niversity College of East Africa)—The Secretary, , , Map of Roman Britain. Third edi jon. . Pp. age 1^map. - essing- 
Er end Council-for Higher Education Overseas, 29° Woburn ‘ton: Ordnance Survey, 1958.) Papers fiat, $s. 8d. ; folded, (Chee to 


~ Square, London, W.C.1. + - n 18. 6d. ; text onl 


y 38 
'SrupxNT for research: in CHEMIOA, Exe fiona iG ‘Annual Report: of the National Oceanographic. Council, 1 
lego, L 1954-81 March 1966. Pp. Y-H38,- (Cambridge : -At the hA 
RADIATION LID. ERESEAROH ow in’ gaseous fuels and omi." Press, 1956.) 5s, net. 
, tion—The Registrar, Imperial Coreg, London, S.W." (July 13). *-- -London School of "Hyglene and Tropical<Medicine University” Ot 


Sa. ENGINEER or’ PHYSIOIST (with a first- or second-class honours ` London), incorporating the Ross‘Institute. Report on the work of the 


degree or equivalent in physics or engineering and preferably-with a School for the year 1954-1955. Pp. 128. a "London School . 
knowledge of modern computing methods) at'the"Ministry of Supply . f d Hygiene and Tropical Medigine, 2 1956. ) [72 
London Headquarters, to co-ordinate development work on 


` 


precision blectromechanical and electronic control'instruments M. . SUME. i z% v -Dy 
systems for guided weapons undertaken -by government, establish- . v MN Other Couñtřles a” 
ments and industry—The Ministry of Labour and National Service, ~ 
‘Technical and rwn Register (K),26 King Street, Tgndon, 8 S.W. L "Worle " Health Organization. Technical Report Series No. 99: 
soon À.113/6A. - Joint FAO/WHO Expert Conimittee on Meat Hygiene. First Re 
^c ^e o Pp. 52. (Geneva: World Health Organization; London: M. 
- baer or ' E " _ .. . Stattonery:Office, 1056.) 2' Swiss francs; 38. 62.; 6.60 dollars. (811 
^s x eet ——————— i * ves Publications de l'Institut National pour l'Étude Agronomique du 


S. Congo Belge; ‘Carte des Sols et de la Ve i oer pa du Congo Belge et du 
da-Urundi. 1: Kaniama (Haut-Lomami), A, B et C. Notice 


7 Buan 
. % t 
" REPORTS and ether PUBLICATIONS“ “Bia Coe SFTS St do la Vein, Par (Bruxelles + 


X > of inaded othe monty Boots Suplent) ~~ TR aaa pnei T tade Agronomiano sy Congo Bele, 1985) 
S bad le Coryndon Memorial Müseum. Occasional Paper No. 4: Re 
` Great Britaln and Ireland » PEN .on New ew aid Little Known Insects from Hast Africa. Pp. 48+4 p. E 


ET. ‘Nairobi: Coryadon "Memorie! Museum ; Cambridge : Deighton. "Bell 
v odd Transactions of the Royal Society of London. Series. S or Coz, 1950.) 7s. 0d." 311 - 


-~ Al» Mathematical and Physical Sciences. No. 950, Vol. 248 (26 * State of California "Department "of Fish and Game. Marine 


January 1956): Effective Procedures in Field Theory. By A. Fróhlich Research Committee. California Cooperative Oceanic Fisheries In- 
and J. O. Shepherdson.. Pp. 407-432. 8s. 6d. No. 951, Vol. 248 vestigations—Progress Report, I July 1953 to 31 March 1955. Pp. 52. 
(26 January 1956): The Interaction of Two E ae Spherical (Los Altos: a iets of Fish and Game, Marine Research Com- 
Colloidal Particles. 1: Potential Distribntion. By N E. oak. tnittee,-1955.) [311 
2: The Free Energy. By N. E. Hoskin and S. Levitie. Pp. 43 “4 Journal of the Faculty of Selence, University -of Tokyo. Section 
10s. 6d. (London: Royal Society, 1956. ii "2: Geolo , Mineralogy,- -Geography; Geophysits. * Vol. 9, Part 3 :-. 
Department of Potenti and Industrial Research Forest Products’ The Ordovician Fossils from the McKay Group in British Columbia, 


" "Research Bulletin No. 34: The Strength Properties of Timber: the. Western.Canada, with-a Note on the- Early Ordovician Palaeogeo-i- 


2-OM..8tandard for Tests of Small Clear Specimens. By F.H. Arm- graphy. By Teiichi Kobayashi. Pp. 255—403 4-9 plates. (Tokyo? . 
atrong. Pp. iv+27+2 plates. (London: H.M. Stationery Office, The University, 1955. Sold by Maruzen Company, Ltd.) 300 yen. [311 
- 1055:) 25.6d.net.  . gu Proceedings of the American Academy of Ar 3 and Sciences, Vol. i 

“The Cocoa, Chocolate and Confectionery Alliance In association 84, No.1: Effects of Pressure on Binary Alloys. By P. W. Bridgman:^ 
with the Office International du Cacao et du Chocolat, Report of the Miscellaneous Eeo of Pressure on Miscellaneous Substances. By 
Cocoa Conference held at Grosvenor House, London, W.1, 13th to P.W. Bridgman. Pp. 130..(Cambridge, Mass. : American Academ: por 


, 16th September, 1955. Pp. xiv +150 -+27 plates. -(London : Cocoa, Arts and Sciences, 7955.) 2.35 dollars. 


Chocolate, and Confectionery Alliance, 1956.) “30s: E£ Sclence Re oris of the Soclety for the Research of Theoretical 
The Engineer Buyers Guide. 1956 edition. Pp. 832. London: Chemistry. 1, No. 1 (December, 1955). Pp.i+18. (Osaka-fn: 
The he Engineer, 1956.) ^ ML o Society, for the Research, of Theoretical Chemistry, Kinki University, 

rial College of Science and ‘Technology (Untestaity of London) 55.) [31 


ques ‘orty-eighth Annual Report of the Governing Body of tho Imperial ` 19559 Berzelius: Brev au medlemmar av familjen Brandel om RU 

College of Science and Technology, Helier Pp. si (London: till England 1812 och till Frankrike 1818/19. Utgivna av Arne Holm- 
Imperial College of Science and Technology, 1950.) [9331 ‘berg., (K. Svenska Vetenskapsakademiens Årsbok för Ar 1955.) 
- The Rationalist e ay 1956. Pp.96. (London: C. A. Watts and Fp. 88. (Stockholm: Almqvist and Wiksells Boktryckeri AB, 


- "Co., Ltd., 1956.) -38. 6d. 955. 
The Study of Plant Anstomy. m id Dr. D. J. B. White. ‘pole ^ 3 stin of the American Museum of Natural History. Vol. 108, 
. Selence Memoira,*No. 35.) Le E 5 ohn Murray: (Pub..s ArtiClei: Revision of the Jurassic Amnonite Fauna of Mount Hermon, 


ishers), Ltd., 1955. Publish p the Science Masters’ Association.) Syria. By Otto Haas. Pp. 210--30 plates. (New York: American 

et. [311 Museum of Natural History, 1955.) 4 dollars. 311 

"privy Council. „Medical ‘Research Council'Special Report Series No. Museum of Comparative.Zoology at Harvard College. "Breviora. 

206; Yung Function in Coalworkers' Pneumoconiosis. By J.C.Gilson No. 49: Three New Shark Records from the Gulf of Mexico. By 

- and P. Hugh-Jones, in collaboration with P. D. Oldham aal F, Meade. aA B. Bigelow, W. C. Schroeder and Stewart Springer. Pp. 12. 

Pp. m oo +15 plates. „Tondon: H.M. Stationery Office, 19603 New Frogs of the Genera, Asterophrys and Oreophryne from 
21s 311 . Now Paina By Arthur Loveridge. Pp. 5 (Cambridge, Mass, : - 
National Museum of Wales. Forty-elghth Annual Report, 1954-55. Museum of Comparative Zoology at Harvard Colle, ego, 19 m 
Pp. 64+4 plates. (Cardiff: National Museum of Wales, 1955.) [311 The Market for Apples and Pears in O.E.E.C. eie Pp. 4 
S News Letter on Non-Destructive Testing. No.1 (January, 1850), (Paris: Organization for European Economic Co-operation ; ep : 


Pp. 11.. (London: Solus-Schall Limited, 1956.) H.M. Stationery Office, 1956.) 150 French franca; 38.5 0-5 0 dol- 
British Electrical and’ Allied Industries Research Associati T lars. o ul 
Technical Report V/T116: Bridge for the Measurement of the Admit- Transactions of the American. Philosophical Society. —New Series. - 


tance of Electrical Insulation at Very-Low Frequencies. By G. Mole Vol. 45, Part 5: The Játakastava or “Praise of the Buddha’s Former 
and D. C.G. Smith, Pp. 11--12 figures. 125. 0d. Technical Report Births”. Indo-Scythian (Khotanese) Text, English Translation, 
L/T320 : The affect r4 Dipoles on Electric Strength: By H: Pelzer, Grammatical Notes, and Glossaries. By Prof Mark J. Dresden. k 
Pp. 7+2 figures. 7s. 0d. (Leatherhead: British Electrical and a Pp.. 114-397-508. (Philadelphia : _- American Philosophical-.Society, 
Industries Research ‘Association, 1958 and 1954.) [31 1955.) 2 dollars. [811 
Transactions of the Royal Soci iety of Edinburgh. Vol. 62, Part 3 The Positive Contribution by Iitimigrants. (A Symposium Í prepared 
(No. 19); The Late-Glacial History of the Highlands and Islands of - for Unesco by the “International Sociological Association and the, 
cotland” “By Prof. J. K. Charlesworth. Pp. 769-928 --1 fol map. International Economic Association.) Pp. 203. (Paris: Unesco; 
(Edinburgh and London: Oliver and Boyd, Ltd.,1056.) 42s. 3d. [811 “London: H-M. Stationery Office, 1955.) 600 French francs ; 123. 6d: ; 
- «Federation of British Industriés,, Fuel Economy Review. (34th 2.25 dollars. ^ 52 
year?) | Pp: 122, (London; Pedort n of British Industries, 1950. ? - Government Pressures on the Pross (International Pioss Institute 
" bs, [91 . Survey No. 4.) Pp. 1304-6 plates. (Zurich : International Press 
. Telling ‘Industry's 8 Story Oversdas : “a Guide preparèd by the PE * Institute, 1 1005. DS ah 
licity Committee of the F.B.I» to” Channels available for Distributing Commisslon. East Afioan Fisheries Resparch 
. Industrial Information Overseas. a iv-+6l. Condon, Federation Ere Per Report, 1954/1955. Pp. iv-F40. (I. inja: “East 
,9f British Industries, 1955.) 3s. "M [82 ~Affican Fisheries Research Organization, 1956.) E [32 
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l oe TEKES 
T e LAE: NCE COL 
Copyright and Scientific Development . AU m e 04 A POE. [OLET un 
Plant and Animal Tissue Gulture. By Prof. R. J. Gautheret . i oe fe, vi 
Wastage and its Control . . eo Def 9 
Neurochemistry. By Dr. G; B: Ansell . . T .c 


Physics for the Organic Chemist. By Dr. W. A.-Waters, F.R. s. 


Imperial College of Science and Technology, London : Proposed Expansion Scheme > . . 
Modification of Radiation- induced Genetic Damage. By Dr. Alexander Hollaender and Dr. R. F. Kimball 71 
Obituaries : ‘ go : j 

Sir Edmund Whittaker, F.R.S. B Prof. A. C. Aitken, F.R.S. 

Prof. A. M: Blackman, F.B.A. By Prof. H. W. Fairman 

Prof. Samson Wright. By Prof. C. A. Keele . 


News and Views A ; E S š É » P " i 


Atomic Spectroscopy : Symposium at the ‘Argonne National Laboratory. By Dr: i F. H. 3ovey 
Physiology of Fungal Parasitism. = x . . 
Carnegie Trust for the Universities of Scotland : Report for 1954-55 : w^ d 


Flow of Viscous Liquids in Branched Tubes : with Reference to the aa Portal Vern By Dr. c. H. Barnett and 
Dr. W. Cochrane : 


Fine Structure of the Insect Retinula as ii denlad by Electron Microscopy. By Dr. Humibero Fernández-Morán i 
Letters to the Editors : . 

Atomic and Astronomical Time.—Dr. L. Essen and J. V. L. Parry . k 

Gelatin Light-scattering, by a New Enzymic Digestion Technique—Dr. G. Stainsby ; 

_ Shattering of Large Drops.—R. H. Magarvey and B. W. Taylor . 

Solvent Extraction of Polonium from Nitric Acid Solutions.—J, Danon and A. A. L. Zamith 


xta c'Çhrömatographic and Spectroscopic properties of Ellagic Acid, and its Occurrence in Dicotyledorious Plants. DE 
D. E. Hathway mue 


Discoloration of Muscle Preparations from Codling (Gadus ROGER) by Degradation Products of l- -Methyihistidiıne. 
—Dr. N. R. Jones x 


Experimental Allergic Encephalomyelitis produced by Tubercle Bacillus Residues. —)]. ‘Colover and Dr. R. Consden 


Effect of Vitamin B,, Deficiency on Liver Dehydrogenase Acvit in Rats.—V. Ve Sresniyasa Murthy, H H. S.R. c pesikaehar 
and M. Swaminathan 


Fæcal Micro-organisms of Parabiotic Rats. —Dr: Helen R. "White . bo = 


Growth of Bovine Amniotic Ectoderm as a Cell Me on Glass and its use as a System for Virus Multiplication. 
—T. W. F. Pay 


Isolation of 8- Dihydroequilin and a- -Dilydroequilenin hon the Urine of Pregnant Mares —w. L Glen, R. Barber, 
H. M. McConkey and G. A. Grant : g . . s: . 


Mating Reaction ih Yeast.—]. D. Levi .- . ; 4 

Viability and Developmental Capacity of Eggs from Immature Mice treated with Gonacotrophins. —Allen. H. Gates 
"Reduction in Growth of Clover due to Applied Molybdenum.—R. H. Jackman = 
A Small-scale Quality Test in Wheat Breeding.—L. G. Copp 

Abnormal Hamoglobins in the Kasai Province of the Belgian Congo.—Dr. n Vandepiits and Dr. Arno G. Motulsky 


Orotic Acid as a Survival Factor in Rats Deficient in the Animal Protein Factors of Case:n.—A. Rabbi, M. Marchetti, 
R. Viviani and Prof. G. Moruzzi E A : ; y 


The Striped Marlin (Makaira audax Phillipi) i in n South Africa, —Prof. J. L B. Smith 
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: uoce C$ x. Ready 24 April "E EE 
ve - . ,ANDROGENS ..* gm UE OUT a 
SOEES S Biochemistry, Physiology, and Clinical Significance — ' 
: by RALPH I. DORFMAN, .PH.D., AND REGINALD A. SHIPLEY, M.D. i 


(Respectively: Research Professor, Boston University School of Medicine, and Associate 
a Professor of Medicine, Western Reserve University School of Medicine; 
"7 


Size: 93 m. X Èm 590 pages . Illustrated M ~ 108s, net ' 


This is possibly the first work devoted ‘specifically to thé’ broad subject of androgens. 

` Drawing on all the information published in this field over the past 30 years, it discusses 

f 07 the male hormones from both the theoretical and applied points of view. A particularly 
valuable section of. the book is that devoted to: the clinical aspects of androgens. 


5 


e . SOIL PHYSICS - 
i by L. D. BAVER 
- (Director, Experiment Station, Hawaiian Sugar Planters Association) 
Third Edition ; - 


Size: 9} in. X 6 in. 489 pages Illustrated 62s. net if 


The.author has incorporated in this new edition the many major contributions-which have, p 
added to our knowledge of the subject in recent years. The work has been revised and . a y 
-expanded to provide an even clearer understanding of the basic principles of soil structure. 


^ 





37 ESSEX, STREET, LONDON, W.C.2 
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P "as PRECISION’. INSTRUMENTS fe ugs 


4 mU 


Polarimeter Model D 


for the estimation of sugar in solutions 


Angular, or both angular and sugar, scales can b 
provided. For use with tubes up to 220 mm. i 
length and the electric sodium lamp. 


Fitted With glass circle and a divided drum, whic 
replaces the usual vernier,” 


^H 
Now mounted on an inclined base for great: 
comfort in observation. Front focusing of the fie: 
can be supplied with either.model. This syste 
gives a clearly defined field regardless of solutio 
turbidity and no refocusing is required aft: 
placing the solution tube in the trough. 





£e» 


Full particulars from the makers: 


Bellingham & Stanley. Lid. 


DEPT. N, 71 HORNSEY RISE, LONDON, WNA49 C 


PHONE: ARCHWAY 2270 
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COPYRIGHT AND: SCIENTIFIC ‘DEVELOPMENT 


UESTIONS of copyright were raised s at. the 
Royal Society ' Scientific Conference held in 
1948, and in consequerice the Council ‘of the Royal, 
Society sued in the: ‘following year a Declaration of 
Fair Copying, to which‘ in the course of a few months , 
more than seventy other: societies and publishers in 
Great Britain had subseribed. The Copyright Bill*, 
which was read for the first time - ‘in: the House of 
Lords on October 26 and after a lengthy examination 
in committee and on report recived its third reading 
on March 22, is thus of special interest;to the scientist 
and technoldgist. THe Bill illustrates the complica- 
tions which may arise out of the impact of techno-, 
logical advance and block attempts to adjust the 


law to the new conditions created. .As the Lord. 


Chancellor, Lord’ Kibnuir, explained in moving the 
second reading of the Bill on November 15, 1955, it 
is & comprehensive measure which, when enacted, 
will contain all the law of Britain on copyright 
matters. - It will replace the Act of 1911, in which 
the British law of copyright was first codified, and 
‘three minor measures which were left unrepesled at 
that time; but it leaves unrepealed 1 those sections of 
that Act (15 and 34) which relate to the receipt by 
certain libraries of free copies of books published in 
the United Kingdom. Those provisions aro. not - 
matters of copyright and, as the Lord Chancellor. 
said, are pes déalt with otherwise nans ina copyright 
statute. ^- <7. 
Thé piney ‘Bill is designed to give effect to the 
report of the. Copyright Committee, of which Lord 
‘Reading and Sir Henry Gregory were- successively 
chairmen, issued in October 1952. In accordance 
_with that report, the rights of an author, dramatist, 
‘composer or artist in his work are dealt’ with in 
one part of the Bill, while those rights given to 
other forms of copyright, such as sound recordings, 
broadcasting programmes and the like, are dealt with 
separately in Part IL. So far as possible, the Bill 
also deals with the rights given to different kinds of 
works and the acts which constitute infringement i in 
different sections ; .thus artistic. works, for example, 


are'-dealt with in a.different séction from literary, . 


dramatic ` and .musical ,works—a-. -procedure which, 
while promoting clarity, also makes the Bill longer 
and in itself extended the proceedings in the’ House 
of Commons. _ 

Apart from. restating” the law of copyright in & 
different form, the Bill makes, considerable changes’ 
in the present law. These, in- the main, fall into two 
categories. First aré ‘those which will enable Britam 
to ratify two international conventions for the pro- 
tection of copyright. In particular, by omitting the 
“qualifications -iù the 1911 Act that during the past 
twenty-five years of the copyright life of a published 
work that work, can be're-published as of. right by. 
any person who pays to the:copyright owner the 
statutory royalty’ of 10 per cent, and the power of 
the Judicial Committee of the. Privy Council at any 
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time after the death cf the author ofa vork. which is 
boing published or Performed in publie to over-ride 


any refusal of thé copyright owner to permit re- ' 


publication, it will enable Britain to adhere to the 
; revised convention of the Berne':Copyright Union, 
The Copyright Committee in its ‘report, urged that 


the advantages of. continued adhererice to the Berne - 


Union were overwhelming and greatly outwéighed 
any disadvantages, &ttending the repeal of these 
provisions. In “partivular, as was noted by Lord 
Conesford as well.as the Lord Chancellor, the United | 
States, which has hitherto abstained, has now signed 
and ratified the . Universal Copyright Convention, 
and this came. into force on September 16, 1955. 
Ratification of ‘the Convention will therefore offer 
great advantage to. Sritish authors m publishets 
and to British export trade in books., i 
‘The second. group of changes arises‘ from the 
scientific advances which have been made in the. 
fields of photo- copying, Fecording and: ‘broadcasting. 
It is here that the major difficulties arise, and the 


division of opinion which was manifested "in the dis-. 


cussions in Parliathert on the Bill was not entirely 
reconciled. Lord Kilmuir dealt first with the changes 
that have been required by.the improvements in 
photo-copying, for exsümple, micfofilming. These” 
provisions relating to the copying and publication of 
copyright works in Hbraries and archives are set 
forth^in clause 7. Such methods have been of groat 
advantage” tò students, but have placed libraries ‘in 
‘jeopardy of actions for infringement. Lord Kilinuir 
said with justice that it would be helpful if statutory - 
authority were given <0 libraries to provide methods 
. for copying and aleo to. deal with unpublished 
manuscripts, of which-the ownership of the copyright . 
might be unknown. He élaimed that the clause -was 
designed to help the -student who needed photo- , 
copies for his own -wse,:.with ‘the minimum of- disi 
turbance to the rights.of the ‘copyright . owner, and 
that it also facilitated publication of ancient unpub- 
lished manuscripts in public archives. where the 
copyright owner could not "be traced: ` 4 P 

The clause provides that the’ copyright in an 


article contained in & periodical publication is not " 


infringed ‘by making or supplying ,a copy of the 
article, if the copy is supplied by a library of a class 
prescribed by the Board of Trade by regulations 
made under the clause. The regulations apply.’ solely 
to libraries not estabashed or conducted. for profit, . 
and copiés may only be supplied to persons who 
satisfy the librarian.that they are required solely for 
private study or research, that not more than ‘one 
copy of the same article s suppled to any one 


„person, nor more tham one article in any oné pub- 


lication is copied, anc that the'costs of production, 
including a contribution to the general expenses of 
the library, are met by the persons to whom ithe’ 
copies are supplied. 7 

This clause thus gives force of- dew, by anà large, 


to the Royal Society'a fair copying declaration, but 


only so' fer as pericdieal hterature is concerned. 
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Copying from books is dealt with in separate sub- 
sections which cover the librarian of such non-profit 

. hbraries if he is unable by reasonable inquiry to 
identify the owner of the copyright in the book it is 
proposed to copy. It may be doubted,-however, 

` whether the Bill distinguishes any more clearly than 
the report the essential character of the scientist’s 
need for copying. The Lord Chancellor, ir moving 
the second reading in the House of Lords, spoke of 
the requirement to help those who contribute to the 
advance of the spiritual side of man, and at the report 
stage in.particular Lord Mancroft, the Joint Parlia- 
mentary Under-Secretary of State for the Home 
Department, was most emphatic as to the need to 
respect the point of view of the author. Lord Man- 
croft, however, while alive to the importance of 
safeguarding the rights of students and of the 
libraries, was inclined to regard the rights and needs 
of the author of sciéntifie and technical papers or 
books entirely in commercial terms, and his opposition 
to some of the amendments suggested by Lord Chorley 
was in consequence somewhat over-stated. 

As Mr. Leslie Wilson pointed out, in commenting 
on the Copyright Committee’s report (see Nature, 
170, 1108; 1952), for the scientist, and often for the 
technologist also, publication is seldom a matter of 
commercial reward. The financial return, if any, is 
usually nominal, and the real profit is in the increase 

‘of his professional reputation. His interest runs very 
largely with that of science or technology itself m 
demanding as wide and free a circulation of his 
results as possible, and the real problem is that of 
securing for him and for the community the maximum ` 
advantage which inventions like microfilming offer 
in the way of scientific and technical communication, 
consistent with fair dealing to those who m the first 
instance took the responsibility and financial onus of 
publication. The element of cost has to be con- 
sidered, but rather in relation to. that of publication 
than in terms of the return to the scientist or 
technologist. 

Thé question of far copying requires considera- 
tion, in fact, in relatio to the problem of scientific 
communication in general, and to those investigations 
which have recently been initiated by the Nuffield 
Foundation. As has already been emphasized, the 
rights and needs of the scientist or technologist who 
has written the book or article are closely related to 
those of the scientific or technical community of 
which he is a member. Indeed, it could be argued 
that without the facilities which Lord Chorley 
stressed, it would be difficult for the scientist or 
technologist to complete his paper or book, and there 
is more in the pomt that Lord Chorley made about 
the scientist and technologist having the maximum 
access to the materials he needs than Lord Maneroft 
was disposed to concede. In these days when costs 
of publications are mounting out of all proportion to 
the resources of most lbraries, it can easily happen 
that only an industrial library can afford to sub- 
scribe to and file some particular periodical, or in a 
particular area purchase a very expensive mono- 
graph. Unless that library ıs legally entitled to 
provide a copy of a particular paper or passage, the 
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scientist or the technologist may be put to an 
expensive and tedious journey to a distant part of 


-the country, or be unable to consult the reference he 


needs. 2 

Lord Mancroft rightly emphasized that, although 
industrial organizations often place the libraries 
freely at the disposal. of scholars, access to them 
remains a matter of grace and favour. That must 
remain: they can -never be on all fours with tbe 
libraries of publie institutions and universities or 
public libraries ; but the development of an adequate 
regional library system in which industrial libraries 
often already co-operate might well provide a way 
out of the difficulty. ^ Lord Chorley’s. attempt to 
extend the clause to cover such libraries was defeated ; 


.but, as Lord Douglas of Barloch pomted out, Lord 


Mancroft did not really dispose of the argument or 
appreciate the place which the specialized libraries of 
industry have now come to occupy in the library 
resources of Britain. - 

A second point which occasioned some argument 
and difference of opinion in the House of Lords 
relates to the copyright of an article in a periodical. 
Under clause 4 of the Bill, as Lord Lucas pointed 
out at the second reading, if the article is com- 
missioned, the copyright rests not in the author, as 
at present, but in the person who commissions the 
article. This clause was amended in committee to 
provide that the work should not be used for a 
different purpose or published otherwise except by 
express agreement between the author and the 
person commissioning the work. The amended 
clause, however, was challenged on the report stage 
by Lord Douglas as well as by Lord Chorley and- 
Lord Faringdon, and their objections were not 
entirely removed by the assurances of the Lord 
Chancellor and Lord Mancroft. 

What seems clear is that some far more funda- 
mental thinking is needed about the impact of 
modern developments in photo-copying, for example, 
a scientific or techrical communication, than is 
apparent in the drafting of this Bill. More is involved 
than questions of copyright and author’s rights in 
fair copying, and it ıs unlikely thet all difficulties 
will be removed by improvements in the law of 
copyright. It might have been expected, however, 
that the Government would be more aware of the 
practical needs and of the importance of such 
problems for technological and scientific advance. 
As it 1s, the Government appears tó' be as averse to 
facing the real issues in regard to the needs of the 
scientist or technologist as it has been in asserting 
the, public interest against the restrictive practices 
of the Musicians Union, although the Bill as amended 
in the report stage deals more realistically with 
television and sound broadcasts. 

Some concern was also expressed, both in com- 
mittee and at the report stage, as to the effect of the 
Bil on the use of broadcasting and television in 
education. In the report stage on February 21, the 
Lord Chancellor moved the insertion of a new clause 
after clause 36 covering the use of copyright material 
for education, which he claimed represented a reason- 
able balance between the needs of schools and the 
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rights of authors and composers. 
Lord Jowitt’s speech on December 1, he agreed that 


authors and composers have given us much that ` 


makes life worth living, and that we should be most 
careful not to erode their rights more than is neces- 
sary. As regards the performance of copyright works 
and copyright material, the Lord -Chancellor said 
that it is necessary to limit the exception to schools; 


and although the amendment, as Lord Bridgman” 


admitted, goes .a long way to meet the points raised 
by the local education authorities, Lord Chorley and 
Lord Silkin expressed disappointment that university 
and adult education,were not also included. Lord 
Chorley, however, "had not "sufficiently completed. his 
inquiries to be satisfied that the point was of such 
importence in university teaching to put down a 
formal amendment, but there may well be somè 
scope for further inquiry along the lines that have 
already been pursued at Bristol. 

The complexity of the whole subject is indicated 
by the mere fact that in the nine days the Bill was 
before the House of Lords nearly three hundred and 
fifty amendments were considered and some thirty 
of these were down for the third reading. Some of 
these last went far to remove misgivings expressed 
throughout the earlier discussions. In particular, an 
addition to clause 7 places inter-library copying, so 
far as periodicals are concerned) on all fours with 
copying for students, and commercial libraries are 
not debarred from participating in such arrangements. 
Lord Maneroft, indeed, anticipated that such libraries 
would join in the general scheme, and that articles 
in out-of-print scientific periodicals would figure 
largely in the easier copying thus made possible. 
The controversial clause regarding television and 
sound broadcasis was also clarified during the third 
reading and was accepted by Lord Silkin as meeting 
the main objection of the critics. 

In his concluding speech for the Government, Lord 
Mancroft was able to claim with justice that the 


‘clause affecting libraries, as now amended, ‘gives 


librarians the powers that the Library Association 
told the Copyright Committee they needed. ‘Any 
widening of these provisions, he held, could only be 
at the expense of the copyright owner. Lord Man- 
croft also claimed that the clause in no way hampers 
librarians in exercising any rights they may now have 
as æ result of arrangements with publishers, such as 
the Royal Society’s fair copying declaration, or 
with copyright. owners. The clause simply gives 
librarians rights which they do not possess under the 
existing law, and the safeguards it provides for the 
copyright owner operate only when these new rights 
&re being exercised. 

The Bill is not apolitical party measure, and the 
debates in the House of Lords have considerably 
clarified many technical issues. Some, like the 
syndication of -articles, as Lord Silkin noted, merit 
further discussion and could, appropriately be dis- 
cussed by professional bodies of scientists and 
technologists before the Bill is further considered in 
the House of Commons. What is clear, however, is 
that there is still much room for clear thinking and 
careful many and experiment as _to the place of 
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Quoting from . such media a$ broadcasting and television in the 


_communication of iCeas and in research as well as in 

education,, quite. apart from the possibilities which 

photo-copying itself offers for the improvement of 

scientific and techrological communications. The 

-Copyright Bill is both a reminder that the law of. 
Britain needs adjustment to the new conditions 

whieh scientific advance has brought, and a challenge 

to creative thinkirg about the possibilities and 

implications of new powers and processés and the 

way they can best serve mankind. 


" 
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PLANT AND ANIMAL TISSUE 
CULTURE 


Cultivation of Animal and Plant Cells" 
By Philip R. White. Pp. xi+239. (London: Thames 
and Hudson, Ltd., 1955.) 35s. net. 


R. P. R. WHITE is one of the originators of plant 
tissue culture. In 1934-he announced the real. 
ization of unlimited cultures óf isolated roots, -and 
then in 1939 that of tumorous tissues. Since then 
he has been pursuing his research on the culture of 
animal tissnes withcut having abandoned the plant 
domain. The originality of his work is well displayed 
in the volume under review. 

This work-is a technical manual which rises above 
a general level when comparing methods of culturing 
animal tissues with shose for plants. The title does 
not correspond exactly with the contents, for the 
book deals not only with the culture of.true cells. (at 
least, animal cells) but also with tissues (cambial 
tissue, parenchyma), with organs (embryonic organs 
of animals, isolatec roots) and even with plant 
embryos. The manual thus ‘examines all types of 
cultures in vitro, with. the exception of those con- 
cerned with adult animal organs, by methods derived 
from that. by CarreL-Lindbergh. 

White recalls first of all the philosophical origins 
of the culture method in vitro, and then summarizes 
briefly the subsequent history. This résumé, although 
schematic, is nevertheless lively. The succeeding 
chapters deal with techniques: how the same 
laboratory can be sdapted for culturing plant, as 
well as animal, tissues; and how the rooms for 
preparing the media, the sterilization apparatus, the 
rooms for inoculation, ete., are identical. Agaimst 

- this, the culture materials differ significantly. Plant 
tissues are generally cultivated in vessels that are 
larger than those used for animal cells. Likewise, the 
instruments for man-pulating them are more robust. 
- However; specialists in the culture of plant tissues 
adopt in certain cases the ‘roller-tube method’ and 
the small humid chambers used for animal cells. As 
for the nutritive meCia, these also are differént. For 
plant cells they are very simple, while for animal 
cells they are still based on plasma and chicken- 
embryo extracts. White msists on synthetic solutions 
devised by Fisher and himself: for the culture of 
animal cells; but tkese solutions are more complex 
than those used for plant cells. 

The principal chapters of the book are- concerned 
with methods and che principal types of culture. 

-The author gives concise instruetións which ought to 
be sufficient for a research worker.to obtain good 
results. The methods-for animal tissues are considered 
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apart from those for plant tissues, and the differences . graphic and optical equipment gained much from 
between them are made clear. Furthermore, White the experiences of the Second World War, par- 
describes in an appendix several methods suitable for ticularly from the problems which arose in connexion 
a beginner. A succinct chapter deals with measure- with the use of this kind of, equipment in the hot, 
ments of growth, and the work finally ends with an humid climate of the South Paofic. 
appraisal of the possibilities of culture methods in The drying and maintenance of dry panaon 
vitro. “This chapter does not pretend to cover the packaging arid the effects of toxins not only on 
results obtained by this technique, but merely out- moulds, bacteria, etc., but also as dermatitic agents, 
lines the fields which are pertinent to it.: nutrition, form the subjects of the concluding section. Attention 
cellular metabolism, hormonal correlations, morpho- :is directed to the increasing use of preservatives and 
genesis, pathology and even genetics. toxins for a wide range of materials and the con- 
Only @ particularly competent specialist could~ sequently greater exposure of the general population - 
write such @ concise, and- yet complete, book. This to intimate contact with many complex chemicals. 
excellent work is very timely and will replace older It is suggested that, until a proper evaluation of 
manuals, which are henceforth rendered obsolete. their toxicological properties has been established, _ 
R. J. GAUTHERET such materials should all be regarded as potential 
health hazards. Finally, there is a guide to the 
complexities of United States specifications, including 
an explanation of the various codes used. 


“Ww ASTAGE- AND ITS CONTROL Among the various chapters, by twenty-four different 


,  8uthors, there is some unevenness of presentation 

- both as to style (as would be expected) and also as 
to intensity of treatment. Nevertheless, the overall 
result is good, the book is well produced and many 
of the illustrations are most impressive. Each section 
concludes with comprehensive references both to the 


Center, Division of Chemistry and Chemical Tech- - subject-matter in the text and to relevant publica- 
nology, National Academy of Sciences—National tions. E 18 ace Popes Bis oes puri 
Research Council.) Edited by Glenn A. Greathouse S0979; ut many of the recommendations and (ros 
and Carl J. Wessel. Pp. xvii +835. (New York: of advice have & much wider application, and if 
Reinhold Publishing Corporation; London: Chap- followed will undoubtedly lead to the avoidance of 
man and Hall, Lid., 1954.) 96s. net. very considerable wastage. 


EVIEWING a lengthy reference work of this 
kind might well have been & tiresome business, . 
but for the fact that, the authors of the various NEUROCHEMISTRY 
sections have been successful in presenting & wealth of E 
information m a pleasantly readable manner. As Biochemistry and the Central Nervous System 


might be expected when so much is packed into such By Prof. Henry Mellwain. Pp. vii+272. (London: 
little compass, the data themselves are, in many J. and A. Churchill, Ltd., 1955.) 40s. nét. 
cases, too brief to be adequate; but, coupled with : , É 


Deterioration of Materials ] : 
Causes and Preventive Techniques. (A Collaboration 
under the Joint Auspices of the Services Technical 
Committee of the Department of Defense (Contract 
No. N'7onr-29127) and the Prevention of Deterioration 


the copious references and bibliographies which are ITH the exception of a few honourable but 
appended to the various chapters, they provide a isolated instances, the quantitative study of 
valuable introduction to ‚tho many aspects of cerebral metabolism was sadly neglected until the 
deterioration with which the book 1s concerned. end of the Second World War. More recently, bio-. 


In his preface the editor directs attention to the chemical studies on the brain have proceeded apace 
estimate of 12 billion dollars annually as-the cost in & number of centres, and from Prof. Henry 
to the United States from all forms of deterioration  Mellwain's laboratory at the Maudsley Hospital, 
(excluding that of foodstuffs), a very, great pro- London, have emerged a series of stimulating papers 
portion of which is attributable to metallic corrosion. on the subject. It is fittmg, therefore, that Prof. 
It is suggested that “almost any estimate 1s con-  Mellwain should have now written a book which is 
‘servative, for rarely is it possible to put a price tag both a survey of past achievements and a welcome 
on man-hours used to combat deterioration”. Thus- analysis of trends in contemporary research. 
there is ample justification for a book of this The individual chapters are compact summaries of 
kind. the more important aspects of brain biochemistry. 

The book commences with a review of world After a section on the overall metabolism of the 
climatic variations, the chemical and physical factors. brain én situ, the author gives a comprehensive survey 
arising from weather conditions and changes and, to of the experimental work carried out on the labile 
complete Part 1, a chapter on biological agents of constituents of brain tissue and their relation to 
deterioration ; this is a fascinating section in which cerebral activity in vivo. Then follows a detailed 
® reader is tempted to browse. The preservation of account of the information obtained from studies on 
various classes of materials such as metals, wood, the metabolism of brain tissue in vitro. A careful 
paper, textiles, leather, plastics, rubber and paint is distinction is made between the results obtained with 
covered in the next section.‘ It may seem surprising cell-containing systems (for example, cortical slices) 
to find paint in this section; but, as the author and those obtained with cell-free systems (for 
points out, his is the interest “of the individual who example, homogenates and extracts). Other meta- 
concerns himself with the deterioration of the coating bolic features of particular significance in the func- 
itself”, and his philosophy is that the battle pr grade tioning of the nervous system also receive attention. - 
deterioration of a coated article is half won if ‘ Such diverse topics as the role of the vitamins and 
build into the coating the inherent ability to Heu the biochemistry of the transmitter substances 
itself”. Protective measures for electronic, photo- are treated in & manner which underlines the 


No. 4512 April 21, 1956 : 


fundamental relationship between metabolism and 
function. 

The reader becomes rapidly aware, however, that, 
whereas the chemical transformations of carbo- 
hydrates and phosphate esters in nervous tissue are 
known in considerable detail, information about the 
metabolism and function of the lipids and proteins 
(which constitute the greater part of the dry^ weight 
of the tissue) is sparse. The link between the meta-, 
bolism of these large molecules and the activity of 
the brain is a rich field for future study. 

9? Consistent with the broad view taken of his sub- 
ject, Prof. Mellwain does not hesitate to discuss 
biochemical lesions associated with nervous dys- 
function ; the relevant biochemical characteristics of 
phenylpyruvie oligophrenia and Wilson's disease are 
among the topics included in the book. 

Apart from the rather frequent use of sub-headings, 
‘the lay-out of the book is good and the list of refer- 
ences to original papers at the end of each chapter a 
considerable asset. The index comprises 10 per cent 
of the total number of pages and is exhaustive. One 
of the sentences on p. 238 must be a misprint, and a 
reference to a non-existent table occurs on p. 239. 
Students of biochemistry and physiology will find 
the book & most helpful guide to the intricacies of 
cerebral metabolism. G. B. ANSELL 


PHYSICS FOR THE ORGANIC 
: CHEMIST ‘ 


Determination of Organic Structures by Physical 
Methods 

Edited by E. A. Braude and F. C. Nachod. Pp. 

xii--810. (New York: Academic Press, Inc. ; 

London: Academic Books, Ltd., 1955.) 16 dollars. 


‘HE extent to which publishers, particularly in 

the United States, encourage the production of 
costly monographs on specialized techniques of 
physical chemistry is now quite disturbing; the 
comprehensive collection of such books is getting 
beyond the scope of many chemical departmental 
libraries in Britain, since consideration must be given 
to the high prohability that their subject-matter may 
rapidly get seriously out of date. A summarizing 
volume on modern. techniques of physical chemistry, 
written so as to give weight to methods of permanent 
value, is thus welcome, and the editors of this book 
deserve thanks for the way in which they have 
organized the collected work so as to describe essen- 
tially the principles involved and the scope of the 
results obtainable by applying various types of 
physical measurements in the elucidation of the 
structures of organic molecules, wisely advising that 
detailed accounts of particular apparatus are given 
literature, citations only. 

The book is made up of three: parts, totalling 
sixteen chapters, and Part 1, “The Determination of 
Molecular Size”, consists of two chapters on the 
phase properties of-small molecules (H. F. Her- 
brandson and F. C. Nachod) and the equilibrium and 
dynamic properties of large molecules (P. Johnson), 
respectively. In Part 2, “The Determination of 
Molecular Pattern’’, there are five chapters: optical 
rotation (W. Klyne); ultra-violet and visible .light 
absorption (E. A. Braude); infra-red absorption 
(R. C. Gore); Raman spectra (F. F. Cleveland) ; and 
magnetie susceptibilities (C. A. Hutchison). Part 3, 
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“The Determination of Molecular Fine-structure’’, 
contains nine. chapters oa the following subjects : 
surface films (E. Stenhagen); dipole moments (L. E. 
Sutton); electron diffraction (J. and I. L. Karle); 
X-ray diffraction (J. M. Robertson); ‘microwave 
spectroscopy (E. Bright Wilson and D. R. Lide); 
thermodynamie properties (J. G. Aston); dissociation 
constants (H. C. Brown, D. H. McDaniel and O. 
Hafliger) ; reaction kineties (E. A. Braude and J. M. 
Jackman); and wave-mechanical theory (C. A. 
,Coulson). 

The names of the various contributors suffice to 
indicate the high quality of each section of the work. 
Many chapters are model essays on their subjects, 
delightfully readable and admirable for the breadth 
of their outlook. Dne can, however, note great 
differences in the extents to which individuals have 
visualized the problems which the organic chemists 
of to-day regard as matters of elucidation of mole- 
cular structure. The extremes are the chapters on 
applications of optical rotation measurements and on . 
visible and ultra-violgt_ absorption spectra and that 
on applications of wave-mechanics. The former two, 
written by, experimental organic chemists, both show 
how physical data are of crucial value in determining 
the configurations of eomplex organic molecules of all 
shapes and types, with examples chosen from studies 
of natural products of recent interest, while the 
latter deals only with exact bond-lengths and electron 
distributions in aromatic systems—-a topic which to 
an organic chemist has interest only in connexion 
with chemical reactivity. 

Chapters that deal adequately with the applic- 
abilities of their techriques are those on surface films, 
dipole moments, X-ray diffraction, magnetic sug- 
ceptibility and thermodynamic properties. Of these, 
the last is noteworthy for the way in which it shows 
the significance of theoretical calculations in relation 
to conformation problems. The chapter on mfra-red 
spectroscopy is too brief to give more than the - 
physical background of the subject and fails to show 
its scope. Those on Raman and microwave spectro- 
scopy and on electron diffraction are again highly 
physical, specializing on geometrical details for quite 
simple molecules; but of course the scopes of these 
techniques are essentially limited to the domain of 
true physical chemistry. ` 

The long chapter on dissociation constants is over- 
detailed and yet tencs to assume that the reader is 
already acquainted with -both past and present 
theories of chemical polarity and steric hindrance. 
Again, the essay on chemical kinetics, in attempting 
to illustrate too wid» a- subject, assumes a back- 
ground knowledge of mechanisms of organic reactions. 
-The‘need for this whole chapter may be questioned, 
for at the present tame most investigators of the 
kinetics of organic reactions use knowledge of mole- 
cular structure to explain details of their reaction 
mechanisms and not the reverse (for example, in 
kinetic studies of isotope replacement). In the 
examples given, the writers do not give due warning 
of the serious errors shat can so easily be made by 
assuming that any one reaction mechanism has 
goneral validity, but do bring forward the main 
correlatory schemes of proved value. 

Considering the extent to which each contributor 
has had to curtail his subject-matter to his allocated 
space, the wealth of information of permanent value, 
the excellence of its typography and, above all, its 
readability should ensure the book's success. : 

W. A. WATERS 
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A Monograph idt the Clingh hes. 5 (Order Xeno? 
: pterygii): ` 

By John C. Briggs. (Stanford Ichthyoldgical Bulletin 

^ -Volume 6 complete.) Pp. iv --224 114 figures and 

15.maps: (Stanford, Calif. : Natural History Museum 

of Stanford University, 1955.) 4 dollars. ^ 


HE clingfishes are an order of small teleosts 
with an adhesive thoracic disk supported by 
elements of the secondary shoulder girdle and the 
pelvic fins. While they have no spinous rays, except 
perhaps in the pelvic fins, features such as the number 
and arrangement of the branchiostegal rays suggest 
that the clingfishes have sprung from a spiny-finned 
' (percomorph) stock. But this relationship is surély. 
not “obvious”, as is stated on p. 7 of this monograph. 
As à result of Mr. John C. Briggs's comprehensivo 
survey, this order is seen to consist of ninety-three 
species, which can be readily arranged into eight 
subfamilies of ‘the family Gobiesocidae. Twenty-one 
new species are described and thirteen new genera 


* ‘proposed, which is some measure of how little was 


. known of these fishes, but also of the importance 
. of this valuable, well-illustrated monograph. But Mr. 
, Briggs’s main purpose was to trace ‘‘. . . inter- 
relationships—hence the course of evolution—within 


a well-defined group of fishes, in so far as this is: 


possible by systematic revision of & group in which 
fossil evidence is not available”. Evolutionary trends 
have been followed by studying particularly the 


respiratory complex, the single or double nature of . 


the adhesive disk, and the arrangement and form of 
the teeth. The conelusions on phylogeny are pre- 
sented in the form of dendrograms—three-dimensional 
family trees. But in the present work, at least, it is 
difficult to see any particular advantage in this type 
of figure. 
' Except for certain species of Gobiesox, all eling- 
fishes are marine, occurring in the coastal waters of 
the tropical and warm-temperature regions. In the 
section on distribution which concludes this mono- 
graph, two particularly interesting features emerge. 
The New Zealand clingfish fauna of eight species 
covering seven genera would seem to consist of 
endemic relicts, and the sub-family Gobiesocinae is 
not entirely confined to the New World: there is 
one species in South African waters. 
N. B. MARSHALL 


Theory of Ordinary Differential Equations 
By Prof. Earl A. Coddington and Prof. Norman 
Levinson. (International Series in Pure and Applied 
Mathematics.) Pp. xii+429. (London: McGraw- 
Hill Publishing Company, Ltd., 1955.) 64s. 


NCE’S standard treatise, “Ordinary Differential 

Equations”, is now nearly thirty years old, so 
there is room for a book in English which should 
revise some of Ince’s exposition in the light of modern 
methods, and extend the field of study to mclude an 
~ account of recent work of importance. This has been 
accomplished by the present authors, in a terée, 
compact, closely woven volume; the style is clear 
but stiff, and the book could scarcely be tackled by 
oven a good honours student before his third year. 
The language of matrices is employed throughout, 
end the intending reader must be well acquainted 
with this language, 

After two chapters on existence and uniqueness 
theorems, there are ten on the linear equation, with a 
discussión of systems with isolated singularities, and 


a very thorough treatrient of' eigen-value and | 


a 
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"honda value problems, singular aná non-singular 


< self-adjoint and non-self-adjoint. The remaining five 
chapters supply & firm base from which to attack 


the important topic of non-linear. mechanics, or 
which so much original work has been done’ during 
recent years. Asymptotic behaviour, perturbatior 
theory and topological methods lead the reader tc 
the focus of much present-day research; he shoulc 


derive much profit from this very forward- looking 


volume. But he should not neglect the problemi 
attached to each chapter; some of these are quit 
straightforward, but others, adding to and general 
izing the text, may present a severe test of under 
standing. Altogether, this is a noteworthy additiox 
to the McGraw-Hill Taternational Series in Pure anc 
Applied Mathematics. A 


£5 
Fuel 
Solid, Liquid and Gaseous. By J. S. S. Brame anc 
Dr. J. G. King. Fifth edition, rewritten by Dr. J. G 
King. Pp. xii+551. (London: Edward Amolc 
(Publishers), Ltd., 1956.) - : 50s. net. 


T is good to see & new edition of this very dada 
book, especially as the previous edition was. pub. 
lished twenty years earlier. As might be expected 
such a gap has made necessary the almost complete 
rewriting of the text, which has taken account o: 
the changes and developments that have oceurrec 
in fuel technology in the period concerned. 

It is emphasized in the preface that the book deal: 
strictly with the properties of fuels and their method: 
of application, and not with details of processes o: 
production or utilization of fuels. Nevertheless, there 
is & lot of helpful information on the latter aspects 

For those unfamiliar with the book it will be 
necessary to indicate the general scope in & little 
more detail. The main chapters treat the essentia, 
properties of fuels, classification of solid fuels, anc 
give considerable consideration to the classification 
and composition of coal, followed by discussion of itt 
storage and preperation, carbonization and use for 
generating steam, power and heat. Next are giver 
details of the various liquid fuels used for heatimg 
and power production. There are then three chapter: 
on gaseous fuels, one on fuel analysis, and another 
on determination of calorific value. The final chapter 
is concerned with fuel efficiency. At the end of eack 
chapter there are references to further reading. 

The volume is of attractive appearance; the 
matter is well expressed and well printed on good. 
quality paper, with clear illustrations, and ab present 
prices is very good value. It can be recommended 
as & very sound text-book. s 


Fifty Years of Birdwatching i 
By A. M. C. Nichol. Pp. xx+127+12 plates. 
(London: John Murray (Publishers) Ltd., 1955. 
12s. 6d. net. ; 


R. A. M. C. NICHOLL is well known as -ar 

expert bird-photographer, and he has illus. 
trated this volume of bird reminiscences with some 
fine examples of his skill with.the camera ; but thir 
is not & picture book, the illustrations being secondary 
to the text, which deals with the author’s experience: 
down the years. In a pleasant and chatty manner 
Mr. Nicholl tells us of much that he has seen anc 
done, often giving us vivid pictures of the Englist 
scene and its wild life, coupled with many a shrewc 
observation on birds and their behaviour. 

Frances Prrr 
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IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY, LON ! 


* i PROPOSED EXPANSION SCHEME 


die i 2 


Introduction by the College 


HE pecie College of Science and Technology, 
1 school of &he.l 
the Royal CE of Science, the Royal School of 
s and the City and Guilds (Engineering) College. 
; occupied buildings in South Kens sington since 
. Its present number of students is more than 
thousand, of whom some 1,300 are concerned 
ith technology, mainly engineering. 
n Jannary 1953 the Government asked the College 
its student numbers (then 1,650) to 3,000 by 
-for more highly trained 
ts and engineers was- urgent then and is more 
; Recent statistics have emphasized Britain's 
ey in relation to the Soviet Union, where 
rs at graduate level now leave universities 
| institutes at the rate of 60,000 a year, compared 
with.22,000 in the United States and 3,000 in Great 






















,,Britein. For the purpose of the expansion the College ... 


“was asked to plan on the basis of its taking over the 
"Bland site, that is, the rectangle south of Prince 
ss Consort. Road, bounded by Exhibition Road, Queens 
Gate and. Imperial Institute Road. 
The decision that the expansion of the College 
should occur at South Kensington has been generally 
Put not universally approved. Some critics have 
t: suggested that a move into the suburbs or the country 
would: shave been preferable. This alternative was 
thoroughly investigated by the Cellege between 1951 
3 and, in the end, there was unanimity in 
The 
hich. ean. befall a university institution 
à for any substantial period between two 
eh are far apart. If, therefore, the expansion 
take place outside South Kensington, it would 
Rave been essential for the College to give up its 
“existing premises. The difficulty of finding a suitable 
' site of adequate size in the suburbs or near London 
was. very. great. Moreover, to build so large an 
institution in the country would have increased the 
‘capital cost enormously through the need to provide 
;80 much new residential accommodation. These were 
“important reasons; but the decisive factors were 
that: expansion in South Kensington enabled the 
Rogo to retain and develop its close ties with the 
versity, with the learned. societies and professional 
» institutions, and with the world of science, tech. 
,nology and industry. The decision, taken three years 
“ago, was clearly right and has already led to the 
investment of nearly £1 million in new buildings on 
the site. 

There is another reason for the College remaining 
and expanding in South Kensington. The surplus 
funds of the Great Exhibition of 1851 were invested 
in the purchase of the land which runs south from 
Kensington Gardens, on the frontage of which the 
Royal Albert Hall was built later ; the Commissioners 
for the 1851 Exhibition were charged with the duty 
of using their resources “to increase the means of 















Industrial Education and extend the Influence of. 
The- 


Science and Art upon productive industry”. 


use of the island site by the College is clearly in line. 


University of London, is made up * 









m 


with this. requirement id. with the intentions of the 
prime mover in these matters, the Prince Consort, who 
¿was indeed the fouader and first president of the 


College. 


The: College drew up the academic plan for its 


expansion in 1953. On the basis of this plan it was. 


calculated that the foor area required would bers 


little more than 1,300,000 sq. ft. gross (that is, : 


including corridors, Efts, staircases and óther similar 
space). his would give a provision of space per 
person of about 340 sq. ft. (gross) or about 500 sq. ft. 
pet student. This reoresents an imprevement on the 


crowded state of affairs during 1952-53, but is some., 


way below the space available before the War (1938- 
39). Space requirements vary greatly according to’ 


technical equipment and these are average figures. ` 
The calculations also have to -take account of the: 


fact that postgraduates need more space than under- 
graduates, and that the College has the highest 
proportion of postgraduates of any college or univer- 
sity in Britain. Of the total requirement, about 
340,000 sq. ft. can be provided off the rectangle by 
adaptations to existiag College buildings in the Beit 
Quadrangle and the Eoyal College of Science building 
south of Imperial Institute Road. This leaves about 
1,460,000 sq. ft. to be found on therisland site itself. 

The space is to ba used as follows. Very large 
requirements are needed for the engineering depart- 
ments, the total floor space of which will rise to about 
750,000 sq. ft. Scienee departments, including their 
technological sub-departments, will rise to 500, £000 
sq. ft, and mining departments to 175,000 sq. ft. 
The College’ s policy :s to provide a central building 
which will contain the common rooms, refegtories, 
libraries and similar units; also a Great Hall. It is 
clear that there wid be no room for residential 
buildings on the island site ; these are to go nearby. 

There are certain limitations which have to be 
taken into account ir the planning. First, there are 
the normal town-planning requirements : the density 
of population, the angles of light between buildings, 
fire precautions, a susficient area for circulation, and 
80 on. 

Next come certain special limitations: (1) It is 
essential that the Cellege should be kept running 
during the total operation. (2) One of the largest 
existing buildings is more than seventy years old, 
and clearly near th» end of its useful life; ite 
demolition will have £o be carried out as a carefully 
planned operation, w:th a progressivo moving of the 
departments concerned into new buildings or transit 
accommodation. (3) It has been decided to leave 
intact the Royal School of Mines building and the 
Goldsmiths’ Extensien of the City and Guilds 
College. (4) The Royal College of Music is to be left 
undisturbed. (5) The development of the south- 
western part of the site is obscure as it contains 
private residences net in the College’s possession. 


- Moreover, following & request from the Royal Fine 


Art Commission, in 1955, the College has under. 
taken to preserve on esthetic grounds ‘the Norman 


-Shaw house at the junction of r^ Gate and 


aperial Institute Read. 
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Fig. 1. 


Museum (Natural History), showing its four towers. 





Sydney W. Newbery 


Aerial view of the proposed expansion scheme for the Imperial College of Science and Technology, London, from the south-east, 
Due north is the round dome of the Royal Albert Hall facing the Albert Memorial in Kensington Gardens. e | 
Between this and the proposed new buildings is the Royal College of Science. 


Due south is the British 


To the east of the British Museum (Natural History) is the Geological Survey and Museum, and to the north of this is the Sefence 


Museum. 


Messrs. Norman and Dawbarn were appointed 
architects for the new buildings on the island site in 
1953. Mr. Graham Dawbarn presented his plan for 
the island. site at the end of that year and it was 
afterwards submitted to the University and the 
University Grants Committee, Detailed drawings 
have since been made of the buildings to be erected 
first. The plans have been submitted to the Royal 
Fine Art Commission, and the 1851 Commissioners. 
They are now before the Town Planning Committee 
of the London County Council. 


Description of the Scheme by the Architects 


The basic scheme to implement the academic 
requirements of the College on the proposed site was 
prepared at the end of 1953 and the beginning of 
1954. It is this basic scheme indicating the cir- 
culation and the general size and massing of the 
buildings that is illustrated by the model. Since it 
was made, the model has been altered only in the 
south-west corner to show the permanent retention 
of the Norman Shaw house (170 Queens Gate) and 
the retention for an unknown period of a block of 
residential property adjoining it (Fig. 2). 

Three buildings, all adjoining the northern boun- 
dary of the site, are excluded from the new develop- 
ment: the Royal School of Mines and the Goldsmiths’ 
Extension; the Chemical Engineering Building to 
which a new building—to be known as the Roderic 


Exhibition Road passes across the lower, right-hand corner 


Hill Building—is now being added for that depart- 
ment and for Aeronautics; and, between the two, the 
Royal College of Music. 

The Royal School of Mines and the Goldsmiths’ Ex- 
tension, to which a story has recently been added, is 
providing essential accommodation and its removal 
cannot be contemplated in the foreseeable future. 
The Chemical Engineering Building was erected 
before the War; the Roderic Hill Building is now 
nearing completion on foundations that were formed 
years ago. 

The Royal College of Music, which is between the 
two, is fulfilling a valuable function and has one of 
the best concert halls in London. The wings that 
project on either side of it would strictly limit the 
height and size of any new building on its site. In 
the distant future it may perhaps be possible to 
remove it and form a sunken garden on the axis of 
the steps from the Albert Hall with colonnades at 
its southern end opening up vistas beyond; if so, 
drastic treatment will be required to the wings on 
either side. 

The academic requirements necessitate very large 
buildings. Owing to their uses they are, in fact, 
large in comparison with their population. While 
ground space is invaluable in connexion with heavy 
workshops and other technical needs, some of the 
buildings must, to achieve the required accom- 
modation with a measure of expansion, be very high. 


some 
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The object of the Imperial College is not only to 
train scientists and technologists but also to form a 
base for education in its broadest sense. This, in 
London, can best be fulfilled by the students mixing 
among themselves and the academic staff in debate, 
in committee, in common rooms and refectories, and 
in physical and mental recreation all within the site. 

The scheme, to achieve its full purpose, should be 
gracious and open, with sun and air penetrating the 
buildings and the spaces between them, with vistas 
from without and within, with large courts, trees, 
lawns, sculpture and murals so as to create an 
environment that will bring pride and pleasure to 
the occupants and to the passers-by, with ‘movement’ 
in the skylines and an avoidance of monotony and 
overshadowing. 

The Royal College of Science building, which is to 
the south of Imperial Institute Road, is part of 
Imperial College and should be brought into the 
scheme. Some four or five thousand people will 
occupy the buildings and others will visit them. 
There must be adequate provision for car-parking 
and for vehicle circulation as independent as possible 
from pedestrian movement. 

The buildings themselves should express their 
purpose and should serve future as well as present 
needs. They should be so flexible as to permit, over 
the years, changes in user and a measure of expansion 
within the scope of the scheme. These requirements 
make necessary, the application of the most recent 
advances in structural and mechanical design and in 
the proper use of contemporary materials. 

The site lies between relatively wide flanking roads, 
and a basically symmetrical layout has been found 
most suitable. The layout consists essentially of five 
‘spine’ blocks, all running from north to south (Fig. 2). 

Four of these blocks are 120 ft. high. The spines 
of the outer east and west blocks are set back some 
80 ft. from Exhibition Road and Queens Gate 
respectively, with, between spines and roads, a series 
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of lower spurs separated by gardens and paved ter- 
races. The central block is 200 ft. high with low wings 
on either side, and, at its southern end, a Great Hall. 

This orientation, coupled with the wide spacing of 
the high blocks, permits maximum penetration of 
sun and air, and prowides vistas from south to north. 

The rise of the flanking roads assists the segregation 
of vehicles from pedestrians. All vehicles approaching 
the College enter Iraperial Institute Road, which it 
is hoped will be absorbed as a precinct as shown on 
the layout drawing and model. "They then circulate 
through the courts and can make use of four traffic 
lanes. Parking is as the same level; partly in the 
open and partly under terraces and decks. 

Pedestrians enter from Exhibition Road and from 
Queens Gate by ter-aces some 85 ft. wide (Fig. 3). 
They either enter these blocks or pass under them to 
emerge on to decks above covered parking, facing 
the central block. From these decks, bridges:seven- 
teen feet above the traffic flow lead to the inmer 
blocks and thence en to covered decks which join 
a central concourse and also open on to the terraces 
on either side of the Great Hall. 

The site has been opened-up to provide & variety 
of views and vistas. People travelling north along 
Exhibition Road, after passing two gardens, look 
through the pedestrian entrance under the spine of 
the east block to the central block more than 500 ft. 
away. 

From Prince Consort Road, broad steps just west 
of the Roderic Hill Building look south past the west 
bridge to the precines ; one day a corresponding vista 
may be possible threugh the Royal School of Mines. 
If the Royal College of Music is ever pulled down and 
the site turned into a garden there will be views into 
the east and west courts on either side of the bastion 
formed by the north end of the central block—a 
suitable place for sculptural adornment. 

The main blocks (excluding the central one) will 
all be devoted to teashing and research. The nucleus, 





Fig. 2. 


Sydney W. Newbery 


Amended model for proposed expansion scheme, from the seuth-east. 


The Royal College of Music (with two towers) is on the north aide 





Fig. 3. 


composed of the central block with its wings and 
Great Hall, contains those elements which distinguish 
university life from technical training. The greatest 
stress is laid on the fact that these are readily 
accessible and that libraries, reading rooms, adminis- 
tration, committee rooms, debating halls and 
facilities for physical recreation adjoin common 
rooms, cafeterias and refectories. The intimate link 
between the departments and nucleus might later be 
extended to the Royal College of Science by means 
of bridges over the precinct and by covered ways 
down the edges of the low workshops which are part 
of the inner east and west blocks. 

The nucleus may well serve three or four thousand 
people atone time. The covered decks under the 
wings (each some 55 ft. by 120 ft.) contain shops 
and connect directly with a large common room and 
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with a central concourse within 
which lifts, escalators and stair- 
cases lead to all the components 
mentioned abóve. Cloak rooms and 
sanitary accommodation are necess- 
arily included on a considerable 
scale ; a number of changing rooms 
and facilities for physical recreation 
are placed on the lower levels. 

The Great Hall is connected with 
the central block at each of its, 
several levels, but it also has 
entrances off the precinct and off 
the terraces to east and west. These 
terraces are open to the south and 
are paved for pedestrian use with 
groups of flowers and shrubs. They 
rise, by a slight gradient culminat- 
ing in broad steps, from the vehicle- 
level of the precinet to the pedes- 
trian-level of the covered decks. 
The Hall can be used either inde- 
pendently or as part of the College. 

The model represents & basic 
conception. This conception still 
holds; but is subject to constant analysis, develop- 
ment and refinement. The illustrations which 
accompany this note express different periods of the 
evolution and some or all will be amended. 

The most advanced work has been done on the outer 
east and west blocks, which have now been designed 
in some detail. The remaining buildings have been 
planned diagrammatically to small scale but have 
not yet been brought to a stage at which various 
approvals can be obtained and working drawings 
started. 

The Great Hall, originally planned to hold three 
thousand, is to be altered ; one or more smaller halls 
will now be provided together with other aecom- 
modation. In the southern courts, studies are in 
progress for providing gardens opening off the 
pedestrian bridges above parking areas. - 


MODIFICATION OF RADIATION-INDUCED GENETIC DAMAGE 


By Dr. ALEXANDER HOLLAENDER and Dr. R. F. KIMBALL 
* Biology Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 


HERE have been many discussions of the genetic 
effects of ionizing radiation; and it has often 
been assumed that the amount of genetic damage is 
determined inevitably by the amount of radiation. 
However, in certain circumstances, it is now possible 
to modify experimentally the amount of genetic 
damage caused by a given dose of ionizing radiation. 
Practical applications of this work to human hazards 
eannot be expected for some time, and the difficulties 
in predicting the eventual extent of the application 
are great. Nevertheless, the progress has been 
sufficient to warrant some optimism. For this reason, 
it seems worth while to review the major progress 
that has m made and to suggest directions in 
which future progress might be anticipated. 
At the start, it must be emphasized that the 
damage done to genetic material of the cell, the 


chromosomes, is a hazard not only to future genera- 
tions but also to the irradiated individual himself. 
In fact, there are workers who think that chromo- 
somal damage is the cellular basis of all, or nearly all, 
the symptoms characteristic of over-exposure to 
radiation. The matter is still the subject of con- 
troversy!, but it seems almost certain that procedures 
that reduce chromosome damage will also reduce 
certain types of damage to the body as a whole. 


Protective Procedures 
A number of protective procedures have been 
developed against radiation death in micro-organisms 
and mammals'-*. This work is more extensive than 
that on known genetie effects, and at least some of 
the procedures probably act by protecting against 
genetic damage to the cells, Therefore, it was thought 
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desirable to review some of the important findings as 
background for the genetic work. 

One of the most widely used experimental means 
of modifymg radiation sensitivity is hypoxia. If 
oxygen tension is decreased to below. normal, the 
sensitivity of the organism to X- or gamma-radiation 
often decreases proportionally to the decrease m 
oxygen concentration. There is little change in 
sensitivity with increase of oxygen tension above 
normal. Thus the lethal dose (L.D50) for mice can be 
changed from about 600 r. to more than 1,000 r. by 
putting them in an atmosphere of 5-7 per cent 
oxygen during irradiation‘. This technique is not 
readily appheable to man because of the serious 


consequences of hypoxia. However, the oxygen effect , 


is'of great theoretical importance, because 15 mdicates 
that there are chemical steps between the absorption 
of the X- and gamma-radiation and the biological 
damage, and these steps are subject to modification. 
There appears to be, at most, only a slight oxygen 
effect with heavy-particle irradiation. 

Certain chemicals can be used to reduce the oxygen 
concentration. One of the most effective is sodium 
dithionite (Na,8,0,), which has a strong affinity for 
oxygen. This compound protects micro-organisms 
but is toxic for mammals. One of the first compounds 
found to protect against death in mammals was 
cysteme®, with which it is possible almost to double 
the LD50 for mice. Its protective action ean be 
prevented by keeping animals under a slight positive 
pressure in high oxygen concentration*. This suggests 
that the chemical may act by decreasing the oxygen 
concentration in the tissues, though other suggestions 
have also been madet, 

A number of other compounds (glycols, glucose, 
suecinate, alcohols) cause cells to use up oxygen by 
stimulating metabolice consumption. These give some 
protection to micro-organisms and somewhat less to 
mammals. Them value for protection of mammals 
does not seem great since they have to be present m 
fairly high concentration, which may be toxic. 
Although dangerous to use, compounds that slow 
down respiration, reduce blood flow, or produce 
methemoglobinemia also have some protective 
action for mammals, by reducmg oxygen concen- 
tration in the tissues. 

Of & large number of compounds reported to be 
more or less protective, three seem to have some 
promise of practical use: namely, cysteine’, B-mer- 
captoethylamine (cysteamine)’, and S,8-aminoethyl- 
ésothiuronium-Br-HBr®. All three compounds possess 
both an —NH, group and an —SH group. The 
presence of both groups, separated by no more than 
three carbons, has been shown to be very- effective’. 
The toxicity of cysteme and cysteanune at the 
maximally protective concentrations in mammals 
reduces their usefulness as protective agents. Further- 
more, solutions of exther are unstable to oxidation. 
In these respects, S,B-aminoethylésothmuronium -Br - 
HBr now appears, at least from studies in this Labor- 
atory, to be the most promising. It is a stable 
crystalline material, and ıs effective when given 
mtraperitoneally, intramuscularly, or orally. How- 
ever, the compound is still sufficiently toxic to 
warrant considerable caution in its use, especially 
since most of the results have been obtained with 
mice. The search for compounds of the same pro- 
tective power as 8,§-ammoethylisothruronium -Br- 
HBr and still lower toxicity is m progress. At least 
- several years work will be required to settle questions 
pertinent to human application. 
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Recovery Phenomena 


A modest amount of progress has been made during 
the past few years in finding means of helping the 
living organism to recover from radiation damage. 
Such recovery is a normal process, as was learned 
years ago by noting that mice could tolerate higher 
amounts of radiation if fractionated mstead of smgle 
exposures were usec. This applies to both lethal and 
non-lethal physiological effects. It is not certam 
whether there is aczual recovery of damaged cells or 
simply recovery of the body from the effects of the 
cell death. 

Survival from radiation damage in Escherichia coli 
can be increased if the bacteria are kept, after 
exposure, at subopzimal temperatures, especially m 
the presence of certain complete media?. These 
reduced temperatuces slow down cell division but 
still allow some enzyme activity. One interpretation 
is that cell division. utilizes so much of the enzymes 
and nutritional resources of the cell that the cell 
cannot synthesize enough of the essential compounds 
to sustain life. If the cell is permitted to replenish 
its enzyme supply and redevelop the mechanism of 
enzyme production before cell division is mitiated, 
then the cell can recover from radiation damage. 
Evidence for this view 1s that the cells have a recovery 
requirement for certam types of extracts, such as 
yeast or spleen. However, other interpretations are. 
still possible. 

Post-irradiation procedures that have proved 
successful in mice ace the transplantation or injection 
of spleen!? and injection of bone marrow’. The 
treatment apparently acts by causmg the damaged 
blood-forming tissu» to recover; but it is not clear 
how much of the recovery is brought about by some 
material given off from the injected tissue and how 
much by direct replenishment of cells from the trans- 
plant. Evidence for functional inter- and intra- 
species transplantasion of bone marrow from un- 
irradiated into massively irradiated animals has beén 
obtained by D. L. Lindsley, T. T. Odell, jun., and 
F. G. Tausche (Prce. Soc. Exp. Biol. and Med., 90, 
512; 1955); C. E. Ford, J. L. Hamerton, D. W. H. 
Barnes and J. F. Loutit (Nature, 177, 452; 1956); 
and T. Makinodan (Proc. Soc. Exp. Biol. and Med., 
in the press). However, this evidence, though sug- 
gestive, does not exclude a non-cellular recovery 
factor from consideration. ! 

Many attempts have been made to isolate specific 
recovery substances from non-irradiated tissues; 
but, m mammals, no effect on recovery has been 
found. However, in bacteria, cell-free éxtracts of 
spleen or yeast were as effective as breis made of 
these tissues. The extract has been simulated by a 
combination of tkree compounds, glutamic acid, 
uracil, and guanins'*, As a matter of fact, with 
certain strains of E. coli, the protection by cysteamime 
is dependent to abcut 90 per cent on the presence of 
these so-called recovery factors in the medium in 
which the bacteria sre incubated after X-irradiation’. 
This interdependence of chemical protection and 
recovery might wel be much more general than 1s 
now suspected. 

It has been possible, by combining several treat- 
ments (S,B-aminoechylsothiuronium-Br-HBr before 
irradiation, bone marrow immediately after, and: 
daily injections cf streptomycin for ten days), 
approximately to triple the LD50 for irradiated mice, 
However, not all e-fects of the radiation are equally 
reduced ; for example, mice that recover from high 
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doses of X-rays as & result of these treatments show 
early greying and loss of hair. For this reason, it 15 
very important to\find out what parts of the spectrum 
of radiation damage are reduced by a given treat- 
ment, and—in the present connexion—especially 
important to find out how much protection there is 
agamst genetic effects. 


` Chromosome Aberrations  ' 


One of the major effects of radiation is breakage of 
chromosomes. This type of damage has been dis- 
cussed extensively!*. Breakage of chromosomes can 
lead to death of somatic cells and also to trans- 
missible changes in the germ cells. Two main pro- 
cesses are involved—breakage and reunion. According 
to the classic view, breakage occurs ummediately and 
so can be modified only by treatment before or during 
irradiation. Reunion often requires considerable time 
and so may be modified by post-treatment. Actually, 
the idea that breakage is immediate may be partially 
incorrect. In any event, it has proved easier to 
investigate the modification of reunion than the 
modification of breakage, and the former will be 
considered first. 

The most extensive analysis of reunion has been 
made by Wolff and his collaborators!®, using the 
broad bean, Vicia faba. They have shown that 
radiation not only breaks chromosomes but also 
inhibits reunion. Furthermore, they have demon- 
strated that the energy mechanisms of the cell are 
involved in reunion. Reunion can be delayed by 
enzyme inhibitors that decrease the amount of 
adenosine triphosphate formed, and accelerated by 
adding adenosine triphosphate. The importance of 
this substance and the long: time over which the 
breaks can remain capable of fusing suggest that 
covalent bonds are involved. The same investigators 
have evidence for a class of breaks that reunite very 
rapidly. These breaks may involve the ionic bonds 
that Steffensen and Mazia}? suggest exist in chromo- 
somes. The studies of Wolff and his collaborators 
show that the number of two-break aberrations can 
be decreased by accelerating reunion through control 
of the metabolic processes of the cell provided that 
the radiation is given at a low enough rate. 

The success of these or other methods for modifying 
reunion by post-treatments depends on the time over 
which breaks remain open and available for reunion. 
This period seems to be very different for different 
cells and. organisms. For example, breaks have been 
estimated to remain open for only a few minutes in 
Tradescantia microspores irradiated late in inter- 
phase, but considerably longer in the same spores 
irradiated earlier in interphase!*. Breaks induced in 
Drosophila sperm are usually stated to remain open 
until fertilization, although later evidence has been 
obtamed by Baker and Von Halle!? for some reunion 
- in the sperm. Thus the time available for post- 
treatment may vary from a few minutes to several 
hours, or longer, and is probably different even for 
different tissues of the same individual. 

Despite the frequently held view that breakage is 
immediate, several investigators? have suggested 
that a part of the breakage is not realized until after 
irradiation. This must be true of any breaks caused 
by the chromosome ‘stickiness’ induced by irradiation 
during mitosis. It would also be true if, as a few 
investigators have postulated, there are breaks 
resulting from disturbances in metabolism induced 
by radiation. However, the most extensive experi- 
mental support for delayed breakage is ‘tho work of 
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Swanson and his collaborators*!, with infra-red 
radiation. They have interpreted their results to 
mean that both X-rays and infra-red radiation induce 
damage in the chromosomes, which can either be 
brought to expression by subsequent treatment with 
the other agent or caused to revert to normal by a 
heat shock. The occurrence of delayed breaks is still 
a matter of controversy??; but it is of great im- 
portance, since -numerous possibilities for modifying 
chromosomal damage by post-treatment may be 
available if the breakage process really requires 
considerable time for completion. 

In studies of delayed breakage, and other aspects 
of radiation cytogenetics also, it is often difficult to 
distinguish effects on breakage from those on reunion ; 
this is very well illustrated by the controversies that 
have developed over the oxygen effect. Thoday and 
Read* first reported that the number of chromosome 
aberrations is markedly decreased by irradiating in 
the absence of molecular oxygen. As pointed out 
earlier, the effect of oxygen has now been found for 
many kinds of radiation damage, although it is not 
universal*4, The early work by Thoday and Read 
and by Giles and his collaborators? led to the inter- 
pretation that part of the chromosome breaks are 


‘produced by those products of the radiolysis of water 


which require molecular oxygen for their formation. 
This interpretation still has much to recommend it 
as at least a partial explanation, although evidence 
has been obtamed?* that seems to rule out one 
product, hydrogen peroxide, of the radiolysis of water 
from consideration. Other interpretations of the 
chemical mechanism of the oxygen effect must also 
be considered in the light of the demonstration of an 
oxygen effect m dried materials®’. 

Later work has raised a number of difficulties for 
the hypothesis that oxygen influences the frequency 
of primary breaks. These difficulties arise from 
observations that not all classes of aberrations are 
reduced to the extent expected if only the breakage 
process were affected. These observations have led 
Schwartz and Baker!® to the view that oxygen 
affects reunion instead of breakage. Swanson?! has 
attempted to explain the discrepancies in terms of 
potential breaks. Wolff and Atwood!* have shown 
that the oxygen concentration during irradiation 
affects both the initial breakage and the subsequent 
reunion in Vicia faba. The matter 1s still. the subject 
of considerable controversy, as discussions in & recent 
symposium?? show. 

From a practical point of view, the most important 
conclusion that can be drawn with certainty is that 
different classes of chromosomal aberrations in 
differént cells are not affected to the same extent by 
oxygen. ‘This is emphasized by the observation?? 
that hypoxia does not influence the frequency of 
dominant lethals induced in mouse sperm. It is 
possible that the sperm of the mouse is normally 
anoxic and so is uninfluenced by hypoxia of the whole 
animal. However, it is not certam that this is the 
explanation, because there is only a small effect of 
hypoxia on the induction of dominant lethals in 
Drosophila sperm", although there is a considerable 
effect on the induction of other classes of aberrations 
in sperm and of dominant lethals in oocytes®*, E. F. 
Oakberg (personal communication) has found that 
hypoxia and S,f-aminoethylisothiuronium -Br HBr 
reduce the amount of cell death in mouse spermato- 

onis. 

i It has been reported?! that a number o£, chemicals 
(ammonia, §,f - aminoethylésothiuronium + “Br - HBr, 
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British anti-lewisite (BAL), cysteine, sodium cyanide, 
sodium dithionite and thiourea) are able to reduce’ 
the frequency of detectable chromosome aberrations. 
Several of these chemicals probably act by removing 
molecular oxygen, but some may act in other ways. 
The presence of carbon monoxide or carbon dioxide 
during irradiation increases the frequency of eber- 
rations? The method of action is not thoroughly 
understood, although the respiratory enzymes of the 
cell appear to be implicated. 

If indirect absorption of energy in the water of the 
cell is important, then it could be predicted that 
decreasing the water content of the cel] would reduce 
the effect of the radiation. This seems to be the case 
in some materials**. In seeds of higher plants, water 
content has a distinct effect’? ; but the frequency of 
aberrations is greater at very low than at a water 
content somewhat higher than normal. Within the 
range of normal water content, the frequency of 
aberrations increases with increased hydration. 

There is a distinct effect of temperature on the 
production of aberrations®s35, but the results are 
complicated by the greater solubility of oxygen at 
low temperatures. In any event, it seems unlikely 
that changing the temperature will prove to be 
& useful procedure for reducmg human "hazards, 
although temperature studies may well add to the 
basic understanding of the production of aberrations. 


Mutations 


The major genetic changes of concern to later 
generations, except in relatively limited circum- 
stances, are not gross chromosomal aberrations, but 


so-called point mutations. Actually, many of the_ 


changes in this category are probably small chromo- 
somal losses or rearrangements. Thus the previous 
discussion of chromosome aberrations applies in large 
part to mutations as well. 

The oxygen effect has been found for a variety of 
mutational changes, including recessive lethals in 
Drosophila** and a nutritional reversion in bacteria?*, 
Protection by chemical agents has also been obtained 
for mutations in bacteria}? and in Paramecium (un- 
published work); but several workers have failéd to 
obtain protection with cysteamine and cysteine in 
mice and Drosophila?*. The facts that the oxygen 
effect is found for recessive lethals in Drosophila and 
chemical protection has been obtained for chromo- 
some aberrations in plants suggest that there may be 
difficulties in getting these agents into the germ cells 
of animals, in unchanged form and in adequate 
concentration. In any event, it is obvious that 
there are discrepancies here which must be resolved 
before general conclusions on chemical protection 
against the mutational effects of X-rays can be 
drawn. à 

The most important question, from the present 
point of view, is whether mutations occur irrevocably 
during irradiation or are produced through inter- 
mediate steps that require considerable time for com- 
pletion. There is good evidence that mutation by 
agents other than ionizing radiation can involve 
processes which require some time after the origmal 
mutagenic treatment has ceased. Thus Auerbach?’, 
working with the effect of mustards on Drosophila, 
has shown that some mutations do not come to stable 
expression for a generation or more after treatment. 
Also, it is known that the mutations induced by 
ultra-violet radiation are subject to photoreactiva- 
tion’! and‘heat reactivation? after irradiation. None 
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of these phenomena has been found to take an 
important role for mutations induced by ionizing 
radiation. 

However, there is some evidence, admittedly of & 
controversial or preliminary kind, which suggests 
that mutation by ionizing radiation, in micro- 
organisms at least, requires time for completion. 
Several workers*! have reported delayed mutations 
which are expréssec only after several generations of 
vegetative multiplisation. At least & part of the 
phenomena may be the results of phenotypic lag, 
artefacts of the method of detection, and the peculiar 
circumstance that newly produced mutants are con- 
siderably delayed in division compared to non- 
mutants and old mutants. However, it is impossible 
to account for all the observations in this way. 
Recent work in this Laboratory* with certain 
strains of E. colt has suggested that the mutation 
process requires time for its completion. It is observed 
that various treatments, iricluding post-treatments, 
which increase survival also decrease mutation to 
about the same extent. Even when allowance is made 
for the effects of population density, an mfluence of 
oxygen tension on mutation can be demonstrated 
and, though the «alysis is incomplete, it seems 
probable that there is also a real influence of the 
post-treatments. Thus these observations suggest 
that the mutation process requires, for its completion, 
considerable time ater irradiation. During this time © 
it can be modified. The frequency of detectable 
mutations in Paramecium can be decreased by treat- 
ment with hydrogen peroxide after irradiation?* and 
similar, though not very striking, results. have now 
been obtained for several other post-treatments. 
Therefore, several pieces of evidence suggest that, at 
least in some cells. the induction of mutations by 
X-rays can be modified by treatment after irradiation. 


~ Conclusions 


Modification of the physiological damage of 
ionizing radiation is possible in mammals, and work 
is under way to apply this finding to man. However, 
the increased exposures which this protection might 
allow would have harmful genetic consequences if 
protection against genetic damage were not also 
afforded. It therefcre becomes desirable to develop 
methods that protect against both, either by com- 
bining methods thet, individually, do one and not 
the other, or by ceveloping methods that will do 
both. The latter seems particularly feasible if, as 
seems probable, the cell death responsible for the 
physiological effects is primarily the result of nuclear 
damage. 

The work on modification of genetic damage is, in 
some respects, Jess advanced than the work on 
physiological damage, and so it would be premature 
to make definite predictions. However, the prospects 
are better than mary investigators would have dared 
hope a decade ago. The outlook is best for reducing 
the effects of foreseeable exposures to X- and gamma- 
rays since, in this case, pre-treatments could be used. _ 
Several successful pre-treatment procedures that give 
some promise of general applicability are already 
known. It is less certain that genetic damage can be 
modified by post-treatment following unforeseen 
exposures, although promising leads are available and 
are being investigated. Damage produced by neutrons 
and other-densely ionizing radiations has proved less 
amenable fo many af the procedures that are success- 
ful with less densely ionizing radiations, though the 
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possibilities of post-treatment have not yet been 
adequately explored. From a practical point of view, 
keeping the exposure low by physical protection or 
avoiding the radiation are the only useful procedures 
at present. However, if the progress of the past 
decade were to continue, practical methods for 
reducing genetic damage in other ways might well 
become available. Meanwhile, this work is developing 
9 better picture of the events involved in the 
induction of mutations and chromosomal aberrations 
by ionizing radiations, and so is providing the basic 
foundation upon which further developments in this 
field must rest. 

This work is being performed under Contract No. 
W-7405-eng-26 for the Atomic Energy Commission. 
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OBITUARIES 


Sir Edmund Whittaker, F.R.S. 


Sm Epmunp WHITTAKER, emeritus professor 
of mathematics in the. University of Edinburgh, 
died in Edinburgh on March 24. He had been for 
some time in failing health; but he retained to the 
end his mental faculties cleat and unimpaired. 

Edmund Taylor Whittaker, of & family which he 
was able to trace back through several generations 
(the Whittakers of Grindleton, near Clitheroe on the 
Ribble), was born at Southport on October 24, 1873. 
He was educated at Manchester Grammar School, 
and in 1891 went up with an entrance scholarship to 
Trinity College, Cambridge. In 1895, in a Tripos of 
great distinction, he was Second Wrangler, bracketed 
with J. H. Grace and followed by Alfred Young ; 
the Senior Wrangler was T. J. PA. Bromwich. All 
four of these men were destined to make a variety 
of contributions to mathematics. In 1896 Whittaker 
was elected a Fellow of Trinity College, and in 1897 
he was First Smith's Prizeman. His first long paper 
embodied the results of his thesis, which was on 
automorphic functions; here, as elsewhere, his 
inspiration was derived in the first place-from Poin- 


caré, whom he placed very high in his pantheon of 
modern mathematicians. 

In 1902 he published his first book, “Modern 
Analysis”, destined in its later editions, from the 
second in 1915, when he had the collaboration of 
G. N. Watson, to have a wide influence on the 
teaching of functions of a complex variable and-their 
various expansions, and almost mote on the study 
of special functions- and the differential equations 
associated with them. To the end of his life he 
preserved the keenest interest in the functions and 
partial differential equations of mathematical physics. 
In 1902 he also discovered his well-known general 
solution of Laplace’s equation, and in 1903 he intro- 
duced the now very familiar confluent hypergeometric 
function, about which quite a literature has gathered. 
During all this time, with characteristic versatility, 
he had also been writing on problems of dynamics 
involving periodic orbits. His second book, 
“Analytical Dynamics”, may be called epoch- 
making in a very precise sense, in that on the very 
eve of the era of relativity he summed up in rounded 
chapters the classical dynamics from Lagrange 
through Hamilton to Poincaré and Lovi-Cività. He 
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had the gratification, and once at léast the surprise, 
of seeing this work translated into other languages. 
In 1906 Whittaker was appointed professor of 


astronomy in the University of Dublin, under the ` 


title of Royal Astronomer of Ireland. Though his 
duties pertained in & general way to astronomy, it. 
was understood that his chief function” was the 
strengthening of the school of mathematical physics. 
He therefore gave courses of advanced lectures, one 
of his pupils, whose future career was not to be in 
mathematics, being Mr. de Valéra. His principal 
work of these years, a work of piety and one that 
entailed an immense amount of reading and historical 
research, was his “History of the Theories of Aether 
and Electricity, from the Age of Descartes td the 
Close of the Nineteenth Century”, published in 1910. 
This, together with its revision and amplification of 
1951, and a second volume appearing in 1953 (his 
eightieth year) and bringing the history up to 1926 
(thus just entering the Born—Heisenberg—Jordan— 
Schrédinger—Dirac period), must be, regarded as his 
magnum opus. The last sentence of this second 
volume reserved for a, third volume an account of 
later developments up to 1950; but this, though 
the mental power remained, the physieal strength 
was not sufficient to carry through. 7 
On the death in 1911 of George Chrystal, pro- 
fessor of mathematics in the University of Edinburgh, 
Whittaker was elected his successor, entering on his 
. duties in January 1912. He held this post for thirty- 
five years, retiring in 1946. In Edinburgh he founded - 
a school of research and, guided in part by the 
example of Runge in Germany on numerical analysis, 
a mathematical laboratory, at & time when this was 
an innovation in universities in Britain. With G. 
Robinson he published in 1924 a book, “The Calculus 
of Observations”, based on the experience of the 
laboratory and his own knowledge of this field. Some 
of the incentive, and a certain part of the material, 
came from his contact With actuaries in Edinburgh, 
in particular from his close friendship with the very 
distinguished actuary, the late Dr. G. J. Lidstone. 
He will, however, be chiefly remembered in Edin- 
burgh for his teaching, full of inspiration and flawless 
-in delivery ; he regarded it as incumbent on him to 
give lectures to classes at every level. At the same 


time, he took more than a full share in university ' 


administration and in membership of outside bodies. 
On the Continent of Europe and in the United 
States Whittaker was very well known, and indeed, 
kept up an extensive correspondence with mathe- 
maticians all over the globe. The mere enumeration 
of, his honorary doctorates, fellowships, visiting 
lectureships or professorships, presidentships, foreign 
memberships and other distinctions would exceed the 
limits of space, and is available in any event in works 
of reference; much as he valued his well-deserved 
medals, the Sylvester, the De Morgan, the Copley 
and others, he appeared to be specially touched and 
warmed by the honorary fellowship of Trinity 
College, bestowed on him in his later years and 
reminding him of his earlier. He was knighted in 1945. 
After 1930, when he was received into the Roman 
Catholic Church, Whittaker’s interests turned to 
natural theology ; several of his essays and books of 
this period, such as “Spaco and Spirit", have as their 
explicit aim the reconciliation of modern natural and 
cosmological science with religion. These pre- 
occupations are a mark of the underlying seriousness 
of his character. In mind he was clear and rapid to 
a quite exceptional degree ; his capacity for industry 
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was equally beyond the normal; not least he 
possessed a Roman pietas, exercised not only in 
Seeing justice done to the most obscure-of his remote 
precursors in natural philosophy, but also to those 
close at hand, as when—to choose but one instance—— 
he took up and edited- the posthumous manuscripts 
of Eddington, thus producing the book, ''"Funda- 
mental Theory". In manner he was unfailingly 
courteous, yet not formal; entirely accessible and 
sympathetic. 

He is survived by Lady Whittaker, daaar of 
the Rev. Thomas Boyd and granddaughter of Sir 
Thomas Jamieson Boyd, of Edinburgh, and by three 
sons and two daugaters. His second son, Dr. J. M. 
Whittaker, formerl- professor of mathematics in the, 


University of Liverpool, is now vice-chancellor of 


the University of Sheffield. A. C. AITKEN 
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Prof. A. M. Blackman, F.B.A. 


Pror. A. M. BLAOEMAN, who died at Abergele on 
March 9 at the age of seventy-three, was almost the 
last surviving member of the older generation of 
British Egyptologisss whose researches and publica- 
tions during the past sixty years have so widely 
extended our know-edge of Ancient Egypt and early 
man, 

Aylward Manley Blackman was s born on January 
30, 1883, the eldest son of the Rev. J. H. Blackman, 
and until ho was sixteen was educated privately. He 
then entered St. Paul's School, whence he obtained 
a scholarship to Qusen's College, Oxford. Under the 
influence. of his father, a keen amateur archeologist, 
Blackman had at a very early age acquired an abiding 
interest in Egypt and in archeology, and hence on 
going to Oxford ıt was not surprising that he should 
have read Egyptian, Coptic and Arabic. In 1906, he ' 
obtained a first class in Oriental studies. 

Blackman’s first few years after graduation were 
busily spent in Nubia and Egypt. During 1907-8 
he was one of the assistants of the late Prof. G. A. 
Reisner on the firss of the great expeditions of the 
Archeological Survsy of Nubia and thus obtained 
practical field-experience in @ very hard school. 
During 1909-10 he helped in the excavations by the 
University of Pennsylvania at Buhen, slightly to the 
south of Wadi Halfa, and was solely responsible for 
the inscriptional work of the expedition. 1910, in 
fact, was an intenssly busy year for him. In that 
year he was elecsed Oxford’ University Nubian | 
Research ‘Scholar end participated in the Oxford 
Excavations at Faras, a few miles north of Wadi 
Halfa on the Egypto-Sudan- frontier. Almost 
simultaneously he 5ecame one of the’ international 
team of scholars engaged in recording those of the 
Nubian temples thas the building of the Assuan Dam 
threatened to submerge. Between January .and 
May, 1910, by dint of prodigious physical effort and 
at the cost of sickness the effects of which never left 
him for the rest of his life, he recorded all the scenes 
and inscriptions in the temples of Bigeh, Dendur and 
Derr (all published between 1911 and 1915), and 
began but never completed the record of the temple 
of Gerf Hussein. 

In 1912, he was elected Laycock Student of Egypt- 
ology at Worcester : Sollege, Oxford, and in the same 
year he began, on behalf of the Egypt Exploration 
Society, the copying of the inscriptions of the impor- 
tant group of rock tombs at Meir in Middle Egypt. 
His work at Meir occupied the seasons 1912-14, 
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1921 and 1949-50, and the results were published in 
a series of six volumes between 1914 and 1953. 

In 1934, he was elected Brunner professor of Egypt- 
ology: in the University of Liverpool, and held this 
post until his retirement in 1948. Academic and other _ 
responsibilities limited his opportunities of visiting. 
Egypt; but 1936-37 saw him once again in the Sudan 
as director of the Egypt Exploration Society’ 8 OXCAva- 
tions ab Sesebi. 

Blackman’s main scientific interest was in the 
religion of Ancient Egypt, particularly its liturgy 
and ritual. Unfortunately, he never wrote & book 
on the subject that was nearest to his heart ; but his 
most important contributions to Egyptology cer- 
.tainly lie in the numerous papers which he contributed 
to the leading Egyptological journals. Typical of 
these are his massive contributions on such subjects 
as “Priesthood”, “Purification” and “Worship” to 
Hastings’s “Encyclopedia of Religion and Ethics” 
which still retain all their freshness'and value. 

He was a magnificent teacher. He liked young 
people, and his deep knowledge of his subject, coupled 
with a lively and warm sympathy with end under- 
standing of his students, made him an inspiring 
teacher. Above all, he was interested in showing that 
Ancient Egypt was alive: to him there were no 
dead bones in archzology, and this was reflected not 
only in his scientific papers, but also in his popular 
writings, Such as his delightful “Luxor end its 
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in 1922, he became senior demonstrator in the 
Department of Physiology under the late Prof. 
Swale Vincent, and, after his brief sojourn at King's 
College, he was appointed as the first John Astor 
professor of physiology at the Middlesex Hospital 
Medical School when Prof. Swale Vincent retired in 
1930. In 1931 he gave the Oliver- Sharpey Lecture 
at the Royal College of Physicians on "'Certein: 
Aspects of the Reflex Control of the Circulation” and' 
in 1933 he was elected & Fellow of the College. 
Wright’s services to physiology were many; but 
there is no doubt that his greatest contribution was 
.88 a teacher. Both as a lecturer and as the author 
“of the well-known “Applied Physiology” (first pub- 
lished in 1926 and now in its ninth edition) he was 
supreme. His vast knowledge, his critical insight 
and his fluent exposition could make the most 
difficult topic seem simple, and he had & wonderful 
gift for stimulating others to think for themselves. 
He believed that physiology was the corner-stone of 
medicine, and his classic text-book is a vivid com- 
mentary on this theme. i 
During 1938-49 Wright served the Physiological 
Society as editor of Physiological Absiracts, and 
during this difficult time, he developed it into an ^ 


"indispensable scientific publication. ` 


Samson Wright made notable original contributions 
to the physiology of the circulation, respiration and 
the central nervous system. In his early work on. 


Temples” (1923), which was also translated into the circulation, he.was the first to show that ergot-, 
German, his "Literature of the Ancient Egyptians" amine abolishes the response of the vasomotor centre 
(1927), a translation of Erman's original work and to sino-aortic afferent impulses. His most important 
still the only book of its kind in English, and in his work on respiration was the demonstration with 


inaugural lecture, “The Value of Egyptology in the 
Modern World” (1936). Of all British Egyptologists, 
,he'was possessed of a real sense of style and language : 

his translations, even if they had perhaps rather too 
strong a Biblical flavour, were vivid, accurate and 


Selladurai that’ anoxic hyperpneea is entirely de- 
pendent on chemoreceptors, whereas carbon dioxide 
hyperpnoa is unaffected by sino-aortic nerve section. 
He also studied the action of acetylcholine and 
related compounds on ‘chemoreceptors and put 


attractive, and his commentaries displayed that same . forward the hypothesis that acetylcholine might be 


gift of expression allied to deep learning. 

Blackman’s last years were clouded with tragedy 
and misfortune. When returning from Meir in 1950 
he broke his hip on board ship, and returned home on ' 
& stretcher, only to discover that his home had been 
broken up by the tragic fate of his sisters. Through- 
out-his life he had been peculiarly devoted to his 
family: this double blow was one from which he, 
never really recovered, and his years of retirement 
were marked by increasing physical weakness and 
pain. His election in 1952 as a Fellow of the British 
Academy was a recognition of his contributions to 

' Egyptology that brought him great cheer in his last 
difficult years. - A great scholar, an inspiring teacher, 
a very human and kindly man, deeply religious, 
and in private life the most unselfish and sincere of 
friends, his death removes one'of very great gifts 
whose place, i in his own special field, it will be hard to 
fill. . H. W. FARMAN 


Prof. Samson Wright 


: Tae sudden death on March 11 of Prof. Samson 
Wright came as a great shock to his many friends ; 
he was fifty-six years of age. 

Samson Wright (‘Sammy’ to his colleagues) entered 
the Middlesex Hospital Medical School as a student 
in 1916 and, apart from one year when .he was 
lecturer in physiology at King’s College im: 1929, he 
remained at the Middlesex until his death. After 
gaining the Gold Medal in the M.B., B.S. examination 
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the transmitter substance in the glomus. 

Wright worked with various colleagues for many 
years on the complex problem of chemical trans- 
mission within. the central nervous system, and 
studied the actions of anticholinesterases such as 
eserine, neostigmine and diisopropylfluorophosphon- 
ate. They suggested that the differences between the 
central actions of the first two drugs were due to the 
fact that eserine is a tertiary compound which pene- 
trates cell membranes easily, whereas neostigmine 18 
& quaternary compound: which does not. 

Recently he had been investigating the effects of 
injection of d-tubocurarine into various parts of. the 
brain as revealed by electrical wave patterns recorded 
from different areas. 

Apart from his own work, Wright was a most 
inspiring and enthusiastic director of research, 
. though he was very critical of anything which fell 
below his own high standards. 

Wright had many interests outside physiology. 
He was an enthusiastic Zionist and he did all that 
was humanly possible to help those Jewish refugees 
who came to Britain from Hitler’s Germany. After 
the establishment of the State.of Israel, he took a 
great interest in the Hebrew University of J erusalem, 
of which he was @ governor. Hoe was also vice-chair-_ 
man in Britain of the Friends of the Hebrew 
University. He helped to build up the University’s 
Faculty of Medicine along traditional British lines, 
and it is most fitting that a laboratory in its 
Department of Physiology was recently named after. 
him. 
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In Samson Wright great intellectual brilliance was 
linked with & most lovable character. He was a 
formidable but always constructive critic, and he 

` took a constant, unselfish interest in the welfare of 
his colleagues and staff. His great gift of exposition, 
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eombined with humility and sincerity of purpose, 
made him a most stimulating and delightful com- 
panion. His challenging personality will be greatly 
misséd. His wife died in 1950 and he leaves three 
daughters. 7 C. A. KEELE 


Mellon Institute of Industrial Research, Pittsburgh : ,Industrial Fund for the Advancement of Scientific 


Dr. E. R. Weidlein 


Dr. Epwarp R. WzrpnEIN retired on March 31 
from the presideney of the Mellon Institute of 
Industrial Research, Pittsburgh, after more than 
- forty years of active work at the Institute. Happily, 
his retirement will not sever his connexion with 
the Institute as he will remain on -the Board of 
Trustees and will be available in an advisory capacity 
in the administration of the various research pro- 
grammes. His successor as head of the research 
executive staff of the Institute has not yet been 
announced. Dr. Weidlein joined the Mellon Institute 
in 1912, becoming acting director during the First 
World War and then director in 1921. In 1951 he 
was appointed president of the Institute and, in 
addition, he was for four yéars chairman of the 


Board of Trustees, a post which he relinquished last _ 


year. The Mellon Institute, which is associated with 
the -University of Pittsburgh, is an endowed, non- 
profit organization, conducting long-term investiga- 
tions in chemical and physical technology, mainly 
by a system of industrial fellowships, and it is with 
this industrial fellowship scheme that Dr. Weidlein 
has been particularly concerned. However, he has 
also had many activities outside the Institute, and 
mention must be made of his work during the Second 
World War, as head, technical consultant in the War 
Production Board, when he was largely instrumental 
in establishing the.synthetic rubber industry in the 


United States. In Pittsburgh he is deeply interested” 


in the health, well-being and community- develop- 
ment of his home city and its surroundings and, in 
particular, in the control of industrial pollution. In 
1938 the American Section of the Society of Chemical 
Industry awarded Dr. Weidlein the Chemical Industry 
Medal, and in 1948 he received the Priestley Medal 
of the American Chemical Society. He was president 
of the American Institute of Chemical Engineers 
during 1927-29. - 7 
D . - 

Imperial College of Science and Technology : 

Honorary Fellowships - 


Honorary fellowship of the Imperial College of 
Science and Technology has been conferred on the 
following,-all of whom have been connected with the 
College in various ways :. Prof. William Brown, for- 
merly professor of plant pathology ; -Prof. Sydney 
Chapman, formerly professor of mathematics; Mr. 


iDavid Garnett, author, and a former student; Dr. - 


Willis Jackson, formerly professor. of electrical 

+ engineering; Prof. J. W. Munro, formerly professor 
of zoology and applied entomology; Sir William 
Penney, director of the Atomic Weapons Research 
Establishment; a member of the Governing Body and 
a former student ;~and Dr. W. F. G. Swann, director 

- of the Bartol Research Foundation of the Franklin 
Institute, U.S.A., and a former student. 
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Education in Schools : : 


Ir was announced last November that seventeen 
firms had agreed 5o form an Industrial Fund to 
assist in the teaching of science in independent and 
direct-grant schoolsin Great Britain by the provision 
of capital grants towards the building, expansion, 
modernizing and equipping of science’ laboratories 
(see Nature, Novencber 5, p. 860). It was originally 
intended to raise £1.500,000 ; but seventy-three more 


. companies have sirce agreed to support the Fund, 


~ £2,900,000. 


and the total now subseribed from all sources is 
The committee for administering the 
Fund has appointed the following four assessors to 
act as technical advisers both to the committee and 
to the schools concerned: Sir Graham Savage, 
formerly senior chief inspector of the Ministry of 
Education and thereafter chief education officer of 
the London County Council; Mr. D. B. Briggs, 
formerly one of E.M. inspectors of.schools; Mr. 
W. F. Bushell, formerly headmaster of Birkenhead 
School; and Mr. A. G. McKimmie, formerly head- 
master of Allan Slen’s School, Glasgow, whose 
special province is schools in Scotland and Northern 
Ireland. 

An architectural brochure of current good practice | 
for the building and »quipping of school science labor- 
atories has been prepared, which includes a table of 
standards of space and cost judged appropriate for 
the various types cf buildings and equipment. It 
has been decided that, in" the main, grants will be 
restricted to the teaching of the fundamental sciences 
of physics, chemistry and mathematics, that grants 
will not exceed two-thirds of the cost of that part of 
the project which is admissible for consideration, and 
that priority will be given to schools having 250 or 
more pupils over the age of thirteen and having at 
least 10 per cent o? them in the mathematics and 
science sixth forms (the forms after the Ordinary 
Level of the Generel Certificate of Education). -439 
schools have appliec for grants from the Fund, and 
some interesting staiistics have been compiled from 
their applications. In. boys’ schools the proportion 
in the mathematics and science sixth forms is now 
50 per cent of the tctal in sixth forms, and while the 
total number of pupils over the age of thirteen has 
increased by more than a third since before the 
Second World War, there are now two and a quarter’. 


. times as many boys specializing in mathematics and ^ 


science. As a result, the facilities for teaching science 
are overcrowded anc inadequate. Unlike maintained 
schools in Britain, the chief problem for independent 
and direct-grant schools is not a lack of science 
teaching staff but one of money for capital projects, ` 
and it is for this that the Fund has been created. 
On the basis of the applications, it has been decided 
to try to raise a fur;her £600,000 to bring the Fund 
to a total of £3,500,900, and an appeal will be made 


- shortly for this extra money. 
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United States National Committee for the 
Development of Scientists and Engineers 5 


Wen he announced, on April 3, the establish- 
ment in the United States of a National Committee 
for the Development of Scientists and Engineers, 
President Eisenhower said.: “The National. Science 
Foundation will provide staff services for the Com- 
mittee and provide leadership to other departments 
and agencies in carrying forward activities which 
will contribute to a solution of the problem". The 
dwector of the Foundation, Dr. Alan T. Waterman, 


has recently welcomed this statement and reiterated , 


the important part played by science and technology 
in the economy of the United States. Dr. Waterman 
emphasized that the problem of mereasing the number 
of scientists and engineers in the United States is 
essentially one of educating American youth—a 
limited amount of education in the sciences for all 
young people and first-rate advanced training for the 
small proportion who show the necessary aptitude. 
Efforts must be made on a local scale all over the 
country, and the National Committee must stimulate 
non-Federal groups to encourage State and local 
approaches to the problem. On the national scale 
the various’agencies of the Federal Government— 
notably the Department of Defense, Atomic Energy 
Commission, and the Department of Health, Educa- 
tion and Welfare—are keenly interested in the 
furthering of science and technology, and the National 
Science Foundation will co-operate with these 
agencies in supporting the programme of the 
Committee. 


Scientists for Colonial Research 


A QUESTION was asked in the House of Commons 
regarding the steps being taken to implement the 
proposals of the Advisory Council on Scientific 
Policy. for home-based pools of scientists for use on 
Colonial problems. The Parliamentary Secretary 
to the Ministry of Works, representing the Lord 
President of the Council, in a written reply, said that 
such pools have been established at the instance of 
the Secretary of State for the Colonies at a number 
of agricultural research institutions and also at 
certain stations of the Department of Scientific and 
Industrial Research. Some research on Colonial 
medical problems is also based on the United King- 
dom. `A new post is being set up for research on 
stored products, and two pools of scientists have 
recently been enlarged. 


Re-development of the British Museum Library 
Tam Advisory Council on Seientific Policy in its 
seventh report, supported proposals for a central 
reference library in London or for a national science 
lending library, and for a science centre, of which 
they would form part. These proposals were not 
mentioned in the debate on the new British Museum 
Library, usually referred to as the National Library, 
which Mrs. L. Seger raised on the adjournment in the 
House of Commons on April 10, though they are 
related to that scheme in so far as the discarding of 
literature more than fifty years old is concerned. 
Mr. J. R. Bevins, replying for the Government, stated 
that under the present plans the first relatively small 
stage of re-development ‘of the British Museum 
Library would not take place before about ten years, 
and that the second stage was not expected to start 
before 1975, and would probably be later. It would 
seem from these comments that the Government 
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has no present intention of implementing tbe pro- 
posals for a science centre and its related library 


facilities. 


Advisory Council of the Commonwealth Scientific 
and Industrial Research Organization 


Tau following have been appointed new members 
of the Advisory: Council of the Commonwealth 
Scientific and Industrial Research Organization, 
Australia: Prof. N. S. Bayliss, Chemistry Depart- 
ment, University of Western Australia; Dr. A. R. 
Callaghan, director of agriculture, South Australia ; 
Prof. H. R. Carne, professor of veterinary pathology 
and bacteriology, University of Sydney; Mr. T. A. 
Frankcomb, Tasmanian fruit- and hop-grower ; Mr. 
A. McCulloch, chief engineer, Southern Electric 
Authority of Queensland ; Prof. W: W. Macfarlane, 
Department of Physiology, University of Queens- 
land; Mr. M. A. Mawby, vice-chairman of Con- 
solidated Zinc Pty., Ltd., and commissioner of the 
Australian Aluminium Production Commission ; Mr. 
W. W. Petüngell, general manager, Australian Gas 


. Light Co.; Mr. W. J. Russell, Western Australian 


grazier; Mr. E. M. Schroder, managing director, 
- Adelaide Cement Co., Ltd.; Mr. H. B. Somerset, 
managing director, Associated Pulp and Paper Mills, 
Ltd.; Prof. A. D. Trendall, master of University 
House, Australan National University ; Prof. J. S. 
Turner, Botany Department, University of Mel- 
bourne ; and Dr. J. Vernon, senior executive officer, 
Colonial Sugar Refining Co., Ltd. 


The Scientist and Society , 


Aw address, ‘The Dilemma of the Scientist”, given 
on August 25 by Dr. J. Bronowski at the annual 
conference of the International Liaison Commuttee of 
Organizations for Peace, held in The Netherlands at 
Oosterbeck, has been published by the National 
Peace Council as No. 59 in the series óf Peace 
Aims Pamphlets (pp. 10. London, 1955; 9d.\. Dr. 
Bronowski points out that the main responsibility 
for the dangers which confront the world to-day 

"rests on the peoples and governments and not on the 
scientist as such, who is not the keeper of the nation’s 
policy. He is, however, the keeper of his own per- 
sonal conscience, and Dr. Bronowski urges that 
governments have a duty to make it possible for the 
scientist to exercise his conscience and decline to 
participate in particular projects which are dis- 
tasteful to him. Dr. Bronowski points out that, once 
a scientist touches the fringe of a secret subject, its 
practically impossible for him to withdraw. The 
scientist’s great responsibility, he argues, is to see 
that the public 1s sufficiently well informed on the 
scientific issues to vote wisely and thus secure sound 
decisions of policy ; and & government has a further 
responsibility to see that scientists have the oppor- 
tunity to speak freely on such issues. Dr. Bronowski 
concluded his address by indicating briefly the "way 
in which the continuance of science itself as well as 
of a free society depends on the preservation of this 
right of discussion and dissent. 


World List of Biological Periodicals during 1950-54 


.UNDER the title “Biological Sciences Serial Pub- 
lications: A World List, 1950-1954”, Biological 
"Abstracts has published for the United States Library 
of Congress a list of biological periodicals that 
appeared durmg 1950-54 (pp. 270. Philadelphia: 
University of Pennsylvania, 1955; 2 dollars). Pub- 
lications devoted entirely to medical and applied 
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aspects of biology havé been largely omitted, as “it 
has been estimated that if all the serials containing 
material on biological topics, both pure and applied, 
were to be included, the total number might exceed 
by five times the three thousand five hundred titles 
in the present list. The serials are grouped under 
five broad headings and, where possible, are sub- 
divided according to country of origin. These head- 
ings include: general biology, botany, zoology, 
science of man, and general science publications 
containing contributions on biology or a significant 
number of biological papers in each issue or volume. 
Bibliographical details include title, issuing agency 
and publisher, date of first issue, frequency of 
publication and contents. The material comprising 
the regular features of a publication is classified and 
described as original research, ‘analyses (including 
review literature and summaries of original research), 
proceedings of societies, conferences and congresses, 
abstracts, bibliographies, popular notes and book 
reviews. The value of this useful list would doubtless 
have been greatly enhanced had it included the 
World List abbreviations of each of the periodicals 
cited. 


Old Akkadian Tablets from the Middle East 


A CONSIDERABLE number of clay tablets have come 
into the possession of the Chicago Natural History 
Museum, and they have been deciphered by Prof. 
Ignace J. Gelb in Fieldiana (Anthropology, 44, No. 2 ; 
1955). The writing ıs Old Akkadian, and internal 
evidence would suggest that they date to some 
period during 2261-2199 s.c. The tablets resemble 
closely some published and unpublished examples 
which bear the dates of Narüm-Sin and Sar-Kali- 
Sarri. Unfortunately, the new tablets were obtained 
from an Arab, and their exact provenance will never 
be known. But once again internal evidence would 
point to the Diyala river region, and this agrees with 
the meagre information obtamed from the Arab. 
The tablets (except the last two, which are letters) 
are texts of legal and business interest. Usually at 
the top are a number of proper names, and these are 
presumably the witnesses of the transaction given 
below. While they cannot be said to be exciting 
reading, as naturally we know nothing of the people 
or of the transactions, the general picture of the 
ordinary life and business of those times is very 
interesting. One of the letters at the end of the book 
is concerned with the slackness of a person named 
Ginunü who, it seems, has stopped sending bread for 
the soldiers. No reasons are given; but one can 
perhaps suppose he was a contractor of the type 
which has existed at all ages, and doubtless he duly 
sent in his bills to the head commissariat for the total 
amount .of the bread. The volume as a whole is 
beautifully published, all the tablets being reproduced 
in half-tones. 


Curtis’s Botanical Magazine : Index 


Tse Royal Horticultural Society, London, has 
rendered a service that plant lovers will appreciate 
by the publication, under the authorship of F. J. 
Chittenden, of an index to Vols. 1-164 of Curtis’s 
Botanical Magazine. There is also an appendix of 
the titles and numbers of plants from Vols. 165—170. 
To quote a comment in the preface: ‘There is little 


doubt that a complete set of the Botanical Magazine ` 


provides the most comprehensive and probably the 
most accurate collection of plant-portraits in existence 
though for convenience and speed of reference there 
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has long been a need for a consolidated index to the 

illustrations". ‘This very considerable task has now 
been completed. A major aim of providing accepted 

contemporary nomsnclature throughout lias added. 
much to the value cf the volumes that have appeared 

since the inception of the Magazine in 1787. The 

index and history, amounting to 282 pages, can be 

obtamed from -the Royal Horticultural Society, 

price £2 2s. 


Chromosome Numbers in Oxalis 


Tax genus Ozalie, comprising some eight hundred 
species, occurs principally in South America and 
South Africa, though some, such as O. acetosella, are 
cósmopolitan.. Chromosome numbers in species of 
the genus have already been reported on by various 
investigators. The basic numbers cover a fairly wide 
range, namely, 5, 6. 7, 9, H1—'7 being apparently the 
commonest. In a contemporary paper on this subject 
by G. E. Marks (New Phytol., 55, 1, 120 ; 1956), "the 
chromosome numbers of an additional twenty-six 
species have been ascertained, sixteen of these being 
of South African origin. The new data admit of 
cytological comparisons being made between species 
from the two major regions. From the total informa- 
tion now available the author concludes that it’ 1s 
possible to separate cytologically the South African 
from the South American group of species, the former 
having no vamation in chromosome size, little 
variation in basic chromosome number but a high 
degree of polyploidy, while. the latter group has 
variability in chromosome size and basic chromosome 
numbers with relatively little polyploidy. Using this 
evidence, together with morphological and ecological 
data, it is postulated that the South African group 
of Oxalis species ic a specialized group within the 
genus. 


The Manchester Museum 
Tax report of the Manchester Museum for 1954~ 


‘65 is a record of quiet but steady progress made in 


the face of financial stringency. The rising costs of 
salaries and wages necessitated a restriction of all 
other expenditure to the lowest possible figures. 
Notwithstanding such an atmosphere, all depart- 
ments report progrsss and much valuable research 
was carried out and published by the staff. As usual, 
an impressive series of twenty museum lectures was 
arranged for Saturday afternoons, with an average 
At 
the annual reception the Museum welcomed about 
three hundred guests, and the idea of showing them 
special displays of recent acquisitions and illustrating 
the scientific and technical-work done in the Museum 
is to be commended. 


Commonwealth Fund Fellowships 


TuE Committee of Award of the Commonwealth 
Fund Fellowships kas made the following elections, 
among others, for 1956-57: General Fellowships : 
H. G. Alexander, Aberdeen, Christ Church, Oxford, 
and Manchester (philosophy); J. A. Beardmore, 
Sheffield (geneties); J. S. Cumpsty, Durham (nun- 
ing); Miss Marion Fairman, Durham and Glasgow 
(bacteriology); W- Galbraith, Birkbeck College, 
London (physics) ; ; Miss Janet Graham, St. Andrews 
(botany); N. Macleod, Imperial College, London, 
and Leicester (chemistry); J. McDaniel, Imperial 
College, London (enzmeering); J. N. Murrell, King's 
College, London, and Corpus Christi College, Cam- 
bridge (physics); H. M. A. Onitiri, London School 
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of Economics (economies); D. F. Shaw, Manchester 
(chemistry); J. G. Taylor, Christ's College, Cam- , 
bridge (mathematics). Home Civil Service Fellow- 
ships : 
Civil Aviation; A. A. Bellamy, Ministry of Housing 
and Local Government; R. W. Howe, Department 
of Scientific and Industrial Research ; E. H. Simpson, 
Ministry of Education. Oversea Cwil Service Fellow- 
ship: W. J. A. Payne, Fiji (animal climatology). 


University of London; Appointments 


Tae following appointments have been made in 
the University of London : M. W. Humphrey Davies; 
reader in electrical engineering in the Imperial College 
of Soience and Technology, London, to the University 
chair of electrical engineering tenable at Queen Mary 
College ; Dr. E. Shotton, senior lecturer in pharma- 
. ceuties in the School of Pharmacy, London, to the 
University chair of pharmaceutics tenable at that 
School; Dr. O. S. Heavens, lecturer in the University 
of Reading, to the University readership in experi- 
mental physics tenable at the Royal Holloway 
College ; 
chemistry in the University of Manchester, ta the 
University readership in organic chemistry tenable 
at King’s College; Dr. J, C. Pugh, senior lecturer in 
the Department of Geography, University College, 
Ibadan, to the University readership in geography 
tenable at King’s College; and Dr. A. J. B. Robert- 
son, lecturer in physical chemistry, King’s College, 
to the University o qup in physical chemistry 
tenable at that College. 


Oversea Service Division, Colonial Office 


Tue following appointments have recently been 
made in the Oversea, Service Division, Colonial Office : 
J. D. Broateh (deputy director of agriculture, Gold 
Coast), director of agriculture, Gold Coast; E. J. 
Butler (senior agricultural officer, Northern Region, 
Nigeria), principal research officer, Northern Region, 
Nigeria ; I. W. Hughes (plant pathologist, Bermuda), 
assistant director of agriculture, Bermuda; R. A. 
Kitehing (agricultural officer, Gambia), senior agricul- 
tural officer, Sierra Leone; L. N. H. Larter (senior 
botanist, Federation of Malaya), chief research 
officer, Federation of Malaya ; H. K. Ashby, E. J.H. 
Berwick, J. Cook, W. N. Scott and H. J. Simpson 
(senior agricultural officers, Federation of Malaya), 
senior agricultural officers, grade A, Federation of 
-Malaya; J. B. G. S. Staub (sugar technologist, 
Mauritius), registrar, Central Board, Mauritius ; 
D. G. Cumming (sénior assistant conservator of 
forests, Northern Rhodesia), conservator of forests, 
Northern Rhodesia; D. H. L. Rollinson (veterinary 
research officer, Uganda), chief veterinary research 
officer, Uganda ; O. S. Barr, agricultural officer, 
Uganda; J. V. Huhta, mining geologist, Sierra 
Leone; W. J. Bell, special grade medical research 
officer, West African Council for Medical Research ; 
A. J. MacLeod, veterinary research officer, Federation 
of Nigeria; A. ©. Brooks, biologist, Game Department, 
Uganda. 


Announcements ; 

THe Earl of Iveagh, chancellor of the University 
of Dublin and Trinity College, will open the recon- 
structed Iveagh Geological Laboratory in the College 
on May 10. 


Tue Right Hon. Sir David Eccles, Minister of 
Education, will open the extensions to the Northamp- 
ton Polytechnic, London, on May um 
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Mz. G. H. C. Amos, a principal in the Ministry of 
Agriculture, Fisheries and Food, has been appointed 
agricultural and food adviser to the High Commis- 
sioner for the United Kingdom in Ottawa. 


-TuE Development Commission is offering two or 
three training grants to British honours graduates 
for trainmg in research problems in marine or fresh- 
water science, which is designed to fit them for 
employment either in the Fishery Research Service 
of the Ministry of Agriculture, Fisheries and Food 
and the Scottish Home Department or in a marine 
or freshwater biological research institute. The 
grants are worth £250-£360 a year, with allowances 


- for university fees, etc., and are tenable for one year 


Dr. H. B. Henbest, lecturer in organic’ 


initially, renewable up to a maximum of three years. 
Application forms, to be returned by May 20, and 
further information can be obtained from the 
Secretary, Development Commission, 3 Dean’s Yard, 
London, S.W.1. 


THE annual conference of the Electron Microscopy 
Group: of the Institute of Physics will be held in the 
University of Reading during July 24-26. ^ Papers 
on all aspects of electron microscopy, both theoretical 
and practical, together with applications of the 
instrument are invited. Further information can be 
obtained from the Assistant Secretary, Institute of 
Physics, 47 Belgrave Square, London, S.W.1. 


A CONFERENCE on the science and technique of 
photography, organized by the Scientific and Tech-. 
nical Group of the Royal Photographic Society, will 
be held: on May 12 in the Institute of Physiology of 
the University College of South Wales and Monmouth- 
shire, Cardiff. The conference will be open to all, 
"without admission ticket. Further information can 
be obtamed from the honorary secretary of the 
Group, R. J. Cox, Ilford, Ltd., 134 St. Albans Road, 
Watford, Herts. 


Tue Electronics Section of the Scientific Instrument 
Manufacturers’ Association is holding an exhibition 
on “Atoms, Electrons and Industry" in the Royal 
West of England Academy, Bristol, during June 6-8. 
Twenty-nine firms will be participating and also the 
Atomic Energy Authority, Harwell, and the Univer- 
sity of Bristol. The aim of the exhibition is to 
acquaint industrialists with the progress being made 
by British instrument firms and, by showing 
applications already in use by some industries, to 
stimulate other industries to find further uses for 
these new tools. Admission will be free, by ticket 
only, applications for which should be made to the 
Association, 20 Queen Anne Street, London, W.1. 


AN international light metals convention will be 
held at the Montanistisehe Hochschule, Leoben, 
Austria, during June 7-9, when, as in the case of 
the previous two conventions there in 1934 and 1948, 
a survey will be given of the present state of the 
development of light metals. Lectures will be given 
by leading experts from Europe, Canada and the 
United States, and will cover the following fields : 
light metals in the national and world economy ; 
metallurgy of light metals (aluminium and mag- 
nesium); the development of titanium ; technology 
of light metals ; metallography and physics of light 
metals; and the application of light metals. A 
programme has been published, and this and further 
information can be obtained from the Geschafts- 
stelle der 3 Internationalen  Leichtmetalltagung, 
Leoben/Stmk., Austria, Montanistische Hochschule, 
Institut fiir Metallkunde. i 


. No. 4512 April 2l, 1956 


NATURE 


737 


ATOMIC SPECTROSCOPY 
SYMPOSIUM AT THE' ARGONNE NATIONAL LABORATORY 


* 


URING February 15-17 & symposium on 


spectroscopy was arranged by the Argonne 
National Laboratory, Lemont, Illinois, which 1s one 
of the research centres (administered by the Univer- 
sity of Chicago) of the United States Atomic Energy 
Commission. Many contributors to the meeting were 
either members of the Commission or’ were domg. 
work under contract for it; but the symposium was 


concerned with non-classified subjects of optical: 


research and gave an opportunity for seeing current 
developments in the United States. 

Emphasis at the meeting was put on general 
research rather than on spectrochemical techniques. 
However, a few papers dealt with such problems. 
D. W. Steinhaus (Los Alamos) discussed the problems 
of a high-resolution spectroscopy laboratory when 
radioactive materials are involved. The view that 
the poor reproducibility of the porous-cup source is 


caused by inhomogeneous porosity of the graphite: 
was expressed by M. Slavm (Brookhaven); quicker * 


and more reliable results have been obtained by use 
of water cooling andja lacquer coating. A paper on 
the spectrographic determination of oxygen in metals 
(in particular, iron) was presented by R. W. Tabeling 
and V. A. Fassel (Iowa State College), who showed 
that with d.c. carbon-are excitation and argon as an 
internal standard, reliable results (to about 20 p.p.m.) 
can be obtained. 

L. Wilets (Los Alamos), discussed isotope shifts and 
nuclear structure, and pointed out there are three 
main observations which theory should explain. The 
observed shifts are on the average too small, show 
regular variations with neutron number and exhibit 
even-odd staggering. A possible explanation for 
these experimental facts may be connected with 
compressibility and deformation of the nucleus. 
W. M. Cloud, J. E. Mack and J. A. Vreeland (Wis- 
- consin) discussed experimental isotope shift data for 
palladium-46, cadmium-48, tin-50 and tellurium-52. 
L. E. Owen ‘and D. C. Manning (Goodyear Atomic 
Corporation) described the narrow wave-length 
interval direct-reading spectrometer being built on 
the principle of conversion of photoelectric currents 
into pulse counts. Techniques used by F. S. Tomkins 
and M. Fred (Argonne) for spectroscopic examination 
of small radioactive samples were outlmed; such 
methods “include high-frequency discharge sources 


and porous electrodes, and the spectra are obtained . 


on a 30-ft. Paschen—Runge grating mounting. 

The nuclear dipole moment (p) and the electric 
quadrupole ,morment (Q) have been determined 
by T. E. Manning, M. Fred and F. S. Tomkins 
(Argonne) .from consideration of the hyperfine 
structure of certam hnes and a partial term analysis 
of americium-I and -II. The values are given as 
p= + 1-4 nm. and Q = + 4-9 x 10-*4 cm.? for the 
isotope 241. The corresponding quantities from 
isotope 243 agree within 1 per cent. J. G. Hirschberg 
(Wisconsin) described a photoelectric method for 
examining, with the use of a Fabry—Perot interfero- 
meter, the Lamb shift in ionized helium (excited from 
& liquid-helium cooled source). 
gation on lead isotopes has,been carried out by J. 
Brody (Argonne), who also discussed the relative 
effectiveness of metal and dielectric coatings in 
_interferometers. 


A similar investi- 


Isotopic analysis of polonium-208 , 


and: -209 mixtures by measurements of intensities 


' of band heads from the molecules (?99Po), and 


(399Po 209Po) was discussed by D. J; Hunt and G. 
Pish (Monsanto). V. W. Coben (Brookhaven) 
pointed out that opsical methods for studying nuclear 
properties should still be considered together with 
-the more modern techniques such as those involving 
microwaves and atomic beams; he gave a list of 
radioactive elements which could -profitably be 
'Sbudied. G. W. Stroke (Massachusetts Institute of 
Technology) and F. H. Sullivan and’ D.. K. Rice 
(Jarrell-Ash) gave theoretical ‘and experimental 


- criteria for measurement of the performance of a 


diffraction gratmg and maintained that wave-front 
interferograms give most information on this matter. 

Studies of hyperine structure are sometimes ren- 
dered difficult because the lines are broadened by the 
Doppler effect. F. Bitter (Massachusetts Institute of 
Technology) discussed general methods of over- 
coming this problem by such means as atomic beams 
in electrodeless discharges at low pressures. <A 
method involving coincidence counter techniques 
was proposed by P. L. Sagalyn , (Massachusetts 
Institute) for considerably reducing the effect; the 
photons of two lines are simultaneously detected by 
coincidence technicues, and the difference in wave- 
lengths is mdependent ‘of the Doppler effect. If a 
mercury arc 18 placed in a magnetic field, the wave- 
lengths of the hyperfine structure components of 
the lines emitted are a function of the field. One of 
the components cen be used as & variable wave- 
length source for she study of hyperfine structure 
in absorption. H. H. Plotkin and J. E. R. Young 
(Massachusetts Institute) gave papers m which 
this technique was used for the study of the mer- 
cury *S, state and the resonance lines of .mercury 
radioisotopes, respectively ; a similar principle was 
used by P. L. Segalyn for some radio-frequency 
experiments in the mercury ?P, level. 

A session on term analysis was opened by G. H. 
Dieke (Johns Hopkins University), who discussed a 
semi-automatic mathod for spectroscopic wave- 
length and intens-ty' measurement; the spectral 
lines are displayed on an oscilloscope screen and the 


comparator readings recorded electronically, much. 


of the tediousness and strain of measurement being 
thus eliminated. L. F. H. Bovey (Harwell) described. 
a furnace which can be used for obtaining the 
absorption and emission spectra of neutral atoms of 
radioactive elements suchas plutonium. The analysis 
of praseodymium-I was discussed by S. P. Davis 
(Massachusetts Inssitute), who emphasized the use 
made of Zeeman patterns (taken at fields of 79,000 
oersteds) of neutral atoms excited by an elecvrodeless 
microwave discharg> source. The lines were recorded 
on an echelle spectrograph. Similar experiments on 
erbium have been carried out by J. W. Lindner and S. P. 
Davis (Massachusetas Institute). C. C. Kiess and R. 
Zalubas (National Bureau of Standards) gave details 
of a comprehensive programme being carried out on 
thorrum-I. The term analysis of this atom may show 
when the 5f electron enters the configuration of 
valence electrons in the heavy elements. Some twelve 
thousand lines have been measured in this work, and 


while not all are tharium-I, it is estimated that it wil 


take at least: three years to finish the analysis. In 
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deeoribing the application of new techniques to 
Zeeman spectroscopy, P. M. Griffin and K. L. Vander 
Sluis (Oak Ridge) showed how a combination. of 
electrodeless discharge sources, very uniform meg- 
netic flelds of about. 3 33.000 oersteds and an echelle 
produce very well-resolved Zeeman 
off the plates were obtamed 
with the aid of a high-speed electronic computer 
(Oracle). 

H. H. Nielsen and K. N. Rao (Ohio State Univer- 
sity) discussed measurements connected with the 
theory of centrifugal stretching constants m: linear 

polyatomic molecules. The results from an analysis 
H1 the absorption speotrum of thallous chloride taken 
with a Fabry-Perot interferometer crossed with a 
21-ft. gratmg mstrument were given by R. R. 
Kadesch, J. C. Moldenhauer and J. G. Winans 
(Wisconsin); and G. W. Charles (Oak Ridge) dis- 
eussed the vibrational 1s of the spectrum of 
Po, The use of absorption and fluorescence spectra 
to derive the symmetry of the micro flelds about 
europium ions in methanol (O4) and in water (D) 
was described by 8. Freed, E. V. Sayre and D. G. 
Miller (Brookhaven). 
polarization, absorption and fluorescent spectra of 
single crystals at temperatures between 4° and 
300° K. of some praseodymium and europium salts 
obtamed by Freed and Sayre give much information 
on the micro-crystallme fields surrounding the ions. 

After a discussion of the derivation of selection rules 
for rare-earth ion spectra m crystals, R. A. Satten 
(University of California) showed how these are 
violated in the spectra of neodymium bromate and 
ethyl sulphate. The breakdown in the selection rules 
is partially attributed to interaction of electronic 
and vibrational motion. The possible electronic con- 
figuration of the Amt? 10n was briefly discussed by 
J. G. Conway, R. D. McLaughlin, B. B. i 
(Berkeley) and D. M. Gruen (Argonne) following & 
description of the expermmental absorption (over the 
range 3000-12,000 A.) and fluorescent (range 3000— 
8800 A.) spectra of single crystals of lanthanum 
chloride containmg 0:04 and 0-2 mole per cent 
americium chloride. The Raman spectrum of 
uranium hexafluoride and the infra-red spectra of 
neptunium hexafluoride and plutonium hexafluonde 
have been observed by J. K. Brody, H. H. Claassen 
and B. Weinstock (Argonne), and all six funda- 
mental frequencies arising from the O, symmetry 
determined. The & tion spectra of the last two 
fluorides have also been studied between 5000 and 
25,000 A., and an interpretation of the fine structure 
seen in some of the bands was discussed. 

K. W. Meisaner and E. C. Finckh (Purdue Univer- 
sity) discussed the possible use of a calcium atomic- 
beam lamp for high-precision measurements of 
wave-length. A half-width of 9 x 10 cm.-! was 
observed m imimary experments. A mee 
and consistent set of oscillator strengths for dipole 
transitions from the ground-level of the helium atom 
were given by W. F. Miller and R. L. Platzman 
(Purdue). From a study of the unusual Do 
effects in.calutron 10n sources, J. R. McNally, jun., 
and M. R. Skidmore (Oak Ridge) showed that these 
should be attributed to an ordered ionic drift about 
the are cdlumn with ion velocities often exceeding 
10° om./sec. 

The use of nuclear magnetic resonance to determine 
isotope ratios (H/"H and *Li/'Li) was 
by B. E. Holder and M. P. Klein (California). The 
techniques described included both a rélative and an 
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aheoitite method. The natural 'La/*Li ratio was found 
to-be 11-8. The same authors also discussed measure- 
mani of nuclear magnetogyric ratios by nuclear 
magnetio resonance. Where direct observation is not 
possible because of such causes as residual atomic 
paramagnetism, nuclear quadrupole interaction, low 
abundances or small magnetogyric ratios, a double 
resonance technique can be tried. In this method the 
atom under investigation 18 bonded to an atom. with 
more favourable properties. Under suitable con- 
ditions, by an indirect spin-spin mteraction, the 
constants of the unknown atom can often be 
determined. L. S. Goodman (Argonne), in a paper 
on atomic beam measurements of radioactive isotopes, 
discussed problems connected with the source, mag. 
netic field, calibration’ and detection.  - 

Much of the work discussed was m the course of 
publication or had been published, and therefore no 
arrangements were made for issuing ay detailed 
account of the symposium. L” F. H. Bovey 


PHYSIOLOGY OF FUNGAL 
: PARASITISM 


Gu» IES of the physiology of fungal parasitism,- 
begun by Prof. W. Brown many years ago at the 
Imperial College of Science and Technology, sre 
bemg mamtamed and extended, special attention 
being given to the part played by the enzymes which 
bring about the dissolution of the cellular structure 
and the death of tissues. In the Annals of Botany 
(20, 77; 1956) three investigations are reported. 
J. 8. Cole gives an account of the Peshogeeny of 
rotinia and S. laxa, 
with special reference to the action of their pecto- 
lytic enzymes. Hoe has found that E d these 
three fungi cause rotting of apple tissue and the 
death of the protoplasts, very ‘little pectolytic 
activity can be detected m the ro rotting tissue. 
Pectolytio activity was measured by methods : 
involving (a) maceration of plant si (b) vis- 
cosity and reducing group determinations m pectic 
substrates, (c) increase in acidity of pectin. By 
these methods ıt was shown that pectolytio enzymes 
were produced by all three fungi m synthetic media. 
With S. fructigena, which was the only fungus studied 
in detail, replacement of glucose by pectin increased 
the formation of pectolytic enzymes, When various 
apple extracts were uged as culture media, little or no 
eta activity was detectable. With all three 
the presence of apple ju:ce m a culture medium, 
which by iteelf was suitable for enzyme formation, 
resulted in the suppression of pectolytio activity. 
Oxidized apple juice had a pronounced effect m 
deactivating certam pectolytic enzymes, an effect 
which was especially marked with B. cinerea. "This 
pointe to an interaction between the pectolytic and 
oxidizmg systems and mtroduces a new line of 
approach to the study of the biochemical interaction 
between host and airy 
`R. K. Singh and R. K. S. Wood, in an investigation 
of the production and properties of the pectic enzymes 
er ae by montliforme, have observed 
fungus secreted macera: enzymes in 
liquid media only when these est dir certain 
natural extracts, 
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i media otheřwise suitable. Protopectinasé activity of from £22,007 to £24232. Problems created for the 
- solutions was highest inthe pH range 8-0-9-0, was Trust by the bursary awards made by local education 
rapidly lost at temperatures above 50-60° C., and’: authorities in terms of the Education (Scotlarid) Act 


was reduced by concentrations of phosphate higher: aré*by no means sclvéd, and the Executive Gom-: 


. than 0-02 M. The enzyme was-partially purified by, mittet directs attention to the, apparently, growing 


. precipitation in 60 pet cent acetone at pH 6-0. assumption of many students : that the Carnegie 


^ Protopectinase solutions ‘also contained an enzyme ‘Trust grantis to be applied for as, an addition ġo the 


- which reduced the viscosity of solutions of various . education authority bursary. whatever be: the- value 


pectic substances. The properties of this enzyme of that bursary. Strongly emphasizing its declared 
were, in general, similar to those of protopectinase.  inténtion to limit its assistance in this direction to 
When, activity of enzyme solutions was measured holders of local education authority bursaries whose 
by the liberation -of reducing groups, pectate Solu- circumstances, taken as,a whole;.appear genuinely to 
tions were.more rapidly degraded than were solutions warrant additional Help, the Executive Committee 


of a high’ methoxyl pectin, particularly in the early expresses its desire for a proper appreciation of this, 


stages of the reaction. Partition chromatography of  poliéy and the reasons for it on the part of directors 
: the products formed showed that pectate and pectin of education, university advisers of studies and 


- were degraded in different ways. Although the similar officials. AO 


ř 


pathogen readily secreted protopectinase in potato ' Expenditure on the Trusts researcli scheme 
extract, potato tubers were not readily parasitized. totalled £33,155, and its various features wére main- 
_In contrast, Fusarium avenaceum, which readily. tained.. Three senior scholarships and fifty-three 
. attacked tubers, secreted little’ protopectinase in scholarships wére awarded or renewed, some being 
potato extract. -~ Supplements to scholarships and bursaries gained 
:* B. C. Gupte has examined the production of pecto- -from other sources, snd twenty-three of these were 
-lytic enzymes by Pythium de baryanum. Among other used for postgráduate study outside the parent-univer- 


chloride in a synthetic medium stimulated the pecto- is stressed in the report, as is that of the scheme, 
lytic activity of cultures of Pythium de baryanum. The inaugurated in 1950, which affords annually ten 


` chloride ion appeared to be mainly responsible for this members of university staffs, more than thirty years 


" effect ; on the other hand, presence of the calcium ion of age, the opportunity of study abroad. Eleven 
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,éhings, he observed that the incorporation of sodium sity. The high value of this part of the programme ' 


‘depressed enzymic activity. Glucose, fructose and guch awards were made in 1954-55, three being in, 


mannose were about equally suitable for growth and geientific subjects, swo in medicine and one in 
' enzyme, production. Sucrose, if used as sole carbo- African studies. Besides the annual grant made to 
hydrate source, gave good mycelial: growth but poor the Royal Society of Edinburgh and to the Scottish 
enzyme production ; but if a small proportion was Historical Review, eleven learned societies in Scotland 
replaced by glucose, enzyme production was as good were assisted in the publication of their transactions 
as on glucose itself. Galactose gave very poor growth and journals; in addition to an immediate grant of 
and negligible enzyme production. For optimum, £2,000 to the Scotsish National Dictionary, the 
* production of pectolytie enzyme, glucose (or fructose ^ Scottish Dictionaries Joint Council was invited to sub- 
or mannose) requires to be autoclaved in a somewhat mit plans by which £20,000 could be used for ensuring 
„alkaline medium—very conveniently with the dipotas- substantial developments within a reasonably short 
_ sium hydrogen phosphate or potassium phosphaté of period, and this sum'has been|placed at the Council's 
` the nutrient medium. „A yellow to brown coloration disposal. Repayments by former beneficiaries declined 
‘(due to earamelizatión) is produced in the process; slightly from £1,921 from thirty-six former bene- 


_ but the stimulating, factor is not bound up with tHe ficiaries to £1,868 fram thirty-three beneficiaries. 


colouring substance. The same stimulating effect’ on Besides particulars of grants made under the ninth 


. enzyme production was obtained by adding to the, quinquennial distribution, October 1, 1952-Septem- 


nutrient medium a small quantity of glucose which ber 30, 1957, there are appended the terms of the 
.'had been dry-heated at 150° C. for 20 min. Partition scheme for the endowment of postgraduate study and 
chromatographic analysis suggested that the stimula- research and a summary of reports received from the 


ting substance was probably glyceraldehyde, though advisers to the Trust on the work of investigators 
- it is not excluded that other breakdown products of under the research gzheme during 1954-55. In the 


sugars may also play æ part. mathematical, physical and engineering section, the 
Dr ^ fellowships of R. Giles on quantum field theory at 
- the Institute of 'Thsoretieal Physics, Copenhagen, 

and of D. Chisholm on the flow of two-phase mixtures 


C ARN EGIE TRUST FOR THE at the University of California are stressed as out- 


standing. K. M. Swanson's work on nuclear mag- 
UNIVERSITIES OF SCOTLAND `~ netic resonance was again successful, and-in con- 
` à 1 'nexión with J. V. Thomson’s work in fluid dynamics 
REPORT FOR 1954-55 . it is suggested that thé Scottish universities should 
4 . . ¢0-operate to provide an electronic computer with 
HE fifty-fourth annual report of the Executive > i 

Committee of the Carnegie Trust for the whio strong support ce the :Carmegie Trist- 
_ Universities of Scotland, covering the academic 
year 1954-55*, records an increase in the numbers 
. of students from 1,408 to 1,502, chiefly in science volume of the ammonium ions and the adsorptive 
‘and medicine, to whom assistance was given with capacity for hydrocarbons. J. M. Beaton’s work 
their class fees, the amount expended increasing , at the Royal Techn-cal College, Glasgow, has been 
* Carnegie Trust for the Universities of Scotland. Fifty-Fourth instrumental in establishing the constitution of 


“organic ammonium derivatives of montmorillonite, 
has noted interesting relations between the molecular 


In the chemistry section, J. S. S. Reay, working on ' 


'Ànnual Report (for the Year 1954-55) submitted by the Executive taraxerol; also, by establishing the orientation of ' 


H 


h : ; gar 
Moris Rare ee Ratio acie 1006 Toda the carboxyl group in glycyrrhetic acid, he has com- 


. PP. 
(Edinburgh : Carnegie Trust for the Universities of Scotland, 


740 


pleted the determination of its stereochemical con- 
figuration and has effected the first direct conversion 
of a member of the ursane triterpenoid.group into an 
isomer of the oleanane group.. Miss H. Kerr’s suc- 
cessful work on the algae of the highest life zone of 
the shore at the Marine Station, Millport, and G. K. 
Wallace’s work, in the Anti-Locust Research Centre 
Laboratory of the Entomology Department, Oxford, 
on the influence of light and of observable objects on 
the movements of locusts, are also noted, as well as 
that of Dr. S. M. Marshall and A. P. Orr on the 
distribution, anatomy, reproduction, development 
and life.cyele of the small crustacean Calanus 
finmarchicus (Gunnerus). Continuing his gravity 
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survey in Seotland, Dr. J. Phemister covered the 
whole of Fife and Scotland south of the Forth-Clyde, 
and W. G. Jardine continued his researches at Cam- 
bridge on the relation between shore-lines and river- 
valley development, with particular reference-to the 
Southern Uplands. D. H. Mackenzie commenced & 
structural and petrological study-of the granite and 
associated rocks of Mid-Strathspey, and D. I. Smith 
& similar study of the third ring dyke complex of 
Ardnamurchan. . 

'The usual lists of publications by fellows, scholars 
and.recipients of grants and of awards under the 
research scheme during the year are also éppended, 
together with the financial accounts. 


. FLOW OF VISCOUS LIQUIDS IN BRANCHED TUBES 
WITH REFERENCE TO THE HEPATIC PORTAL VEIN 
By Dr. C. H. BARNETT and ‘Da. W. COCHRANE 


+ 


HE existence of independent stream-lines within 

the hepatic portal vein may ‘account for the 
localization of disease processes within certain parts 
of the liver?. Before conclusions drawn from animal 
‘expermments can be applied to man, however, 
anatomical and physiological differences need to be 
considered. In different species, the tributaries and 
branches of the vein vary ‘with respect to diameter 
and angle of junction; moreover, the relative rates 
of flow and viscosity of the circulating blood probably 
show species variations. To investigate the significance 
of these differences, experiments have been carried 
out on non-turbulent flow for the following typical 
junctions: s minor branch leaving a straight main 
tube; a minor tributary joining a straight main 
tube; and major and minor tributaries uniting to 
form a main tube. The.aim has been to determine 
the region of the main stream which feeds the branch 
in the first case, and the region of main stream 
receiving from the tributary m the second and third 
cases. Some answer can then be given to the question : 
What are the chances that particles (bacteria, malig- 
nant cells, etc.) suspended in the blood leaving an 
‘organ and entermg the portal vein will be eventually 
directed into a particular region of the liver ? 

The liquids used were (1) water and (2) 40 per cent 
glycerine in water (specific gravity 1-100), referred to 
below as ‘glycerine’. The viscosities of these liquids 
at room temperature (19°-21° C.) were (1) 1-0 and 
(2) 3-5 centipoises, approximately that of human 
blood’, The tubes were of ‘Perspex’, cut and drilled 
as necessary, and cemented together so as to give 
sharp infernal edges at the junctions. Unless other- 
wise stated, the internal diameters of the main tube 
and the wide and the narrow branches or tributaries 
were 10, 8 and 6 mm., respectively. The lengths of 
all the tubes from the junction were sufficient to 
ensure that the steady parabolic velocity’ profile was 
usually at least 99 per cent developed. By means of 
a large opal lamp and a lens, the system under 
investigation was projected on to a white screen and 
measured at a magnification of x 8. Corrections for 
optical distortion were applied. No elaborate investi- 
gation of the scaling of tube dimensions has been 
attempted, but it appears that the results are valid 
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for other dimensions of tubes if the ratio of diameters 
remains unchanged. When flowing in tubes of 
diameter exceeding 0:4 mm., blood can be regarded 
as a continuous medium‘, 

For flow into a branch from a straight main tube, 
the apparatus is shown in Fig. la. Flow-rates were 
adjusted by constricting the two exits. The position 
of a stream-line in the main tube was shown by & 
fine line of coloured liquid (Evans blue) from a quill 
tube, the position of which was controlled by a 
micrometer screw. When the rates of volume flow, 
Q: in the branch and Qm in the lower part of the 
maim tube, were steady, the position of the coloured 
Sbream-line was adjusted until it just failed to enter 
the branch. The distance x of this critical stream- 
hne from the wall of the main tube was measured 
(Fig. la). Graphs of Q;/Qm against x were drawn, v 
being expressed as a percentage of the diameter of 
the main tube. Some results are shown in Fig. 2. 
Each curve is the result of thirty or more observa- 
tions and is probably accurate to + 5 -per cent. 
The results were independent of the total flow-rate. 
It was concluded that, for a given value of Q;JQ,,, 
the chances that particles in the main tube remote 
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Fig. 2. Critical distance æ for wide ( ——) and narrow (----) 
branches, different angles and viscosities 
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- Fig. 8. Limiting distance 2, for wide (——) and narrow (-- - -) 
tributaries af angles of 45° and 90? and different viscosities 


from the branch will pass into it are greater with 
increasing viscosity and decreasing width of the 
branch. The angle of outflow is of little significance 
when the values of Qs/Qm are those likely to occur in 
the portal venous circulation. : 

For inflow from a tributary to a straight main 
tube, the apparatus ıs shown in Fig. lb. The flow- 


rates, Qs of the coloured liquid in the tributary and ` 


Qm in the upper part of the main tube, as well as 
the distances x, and x,, were measured. With gly- 
cerine, v,-was usually zero unless the ratio Q:/Qm was 
very high: this measure is therefore not discussed 
here. The value of x, was measured about 6 cm. 
below the junction; here the coloured tributary 
stream was nearly always flowing parallel to the axis 
of the main tube. Graphs of Q;/Qm against z, were 
drawn, z, being expressed as a percentage of the 
main tube diameter (Fig. 3). In contrast to the 
"findings for outflow, the values of x, depended on 
the total flow-rate Qi (= Qs + Qm). However, when 
Q: exceeded 100 ml./min., the results were effectively 
independent of Q+ This flow corresponds to an 
average velocity of 2-1 cm./sec. and, since lower 
velocities would not be physiologically umportant’, 
only the experimental results for the higher values 
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A (a) (e (o) 
Fig. 4 


of Q; are given in the graphs. It was concluded that, 
for a given value of Q;/Q5, the chances of particles- 
from the tributary passing far across the main tube 
are greatest when th» tributary is narrow, the liquid 
is of low viscosity and (in the case of wide tributaries) 
when the angle of junction is largo. _ 

Finally, we considered major and minor tributaries , 
uniting to form a srmmetrically -placed main tube. 
The apparatus is shown in Fig. lc. The major 
tributary and the mam tube were 10 mm. in diameter ; . 
the minor tributary was 8 mm. (‘wide’) or 4 mm. 
(‘narrow’). The rates of dow in the major and minor 
tributaries (Qmaj. &1C Ymin.) and the distance.x, was 
measured (Fig. Ic). The_significance of x, requires 
further explanation, since—except at high values of 
Qmin./Qma; —the liquid from the minor tributary 
spread out on entering the main tube. This is shown 
in the cross-sectional diagrams of Fig. 4a. .. e, which 
correspond in that order to a decreasing series of 
values of Qmin./Qmaj- The distance x, is thus the 
limit of penetration across the main tube as seen in 
profile. The lower portions of the curves in Fig. 5, 
where the slope is negative, correspond to this eir- 
eumferential spreading, which occurs for most 
physiologically important values of Qmin./Qmaj.. The 
total flow-rate Q; (= Qmin. + Qmaj.) is of consider-- 
tae effect of altering the total 
flow, using wide tr-butaries at 90°, is shown m 
Fig. 5. A similar efect was observed using narrow 
tubes or 45° junctims. With water, the circum- 
ferential spreading was found to occur at lower 
values of Qmin./Qmaj than with glycerine. For a 


given value of Qmin./Qmsj, the chances of particles 
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Ta, 
Fig. 5. penetrating distznce z, for symmetrically Joined major 
and minor tributaries, uszng wide (———) and narrow (e 


minor tributaries, differirz any 
(Q): glycerine throughott. 


es and three rates of total flow 
e curve ---- is qualitative only. 
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from the minor tributary passing far across the main 
tube are greater when the angle of junction is large 
(Fig. 5). In flow conditions simulating those within 
the portal venous system, the circumferential spread- 
_ ing. is especially marked when the diameter of the 
> minor tributary is large, the ratio Qmin/Qmaj low 
~and the viscosity of the liquid high. 
Physical explanations of the Pape ane curves 
will be discussed later. - 
- To summarize, it may be aa that when the 
blood-flow. within the hepatic portal vein is com- 
pared ‘in different species, the following principles 
should be borne in mind: (1) At the-liver hilum 
the angle of branchmg of the portal vein is im- 
material. For a given ratio of the rates of flow in 
the main vessel and a branch, & narrow diameter 
branch is more likely to withdraw particles from far 
across the main vessel than is a wide one. (2) The 


I 
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‘manner of formation of the portal vein is important: 
Where it is formed by a tributary Joming a straight 
main vein, as in Fig. 1b, particles are more likely to 
pass across the portal vein when the rate of flow in 
the tributary is large and its diameter small. The 
converse is true where the portal vein is formed by 


`~ the symmetrical union of a major and minor tributary, 


-as.in Fig. le, unless the rate of flow in the minor 
tributary is very high. In both types of junction 
,more crossing- -over of the streams occurs when the 
‘angle of union 1s large than when it is acute. 
. [Aug. 12 


1 Copher, G. H., and Dick, B M., Arch. Surg., 17. 408 (1928). 
2 Tunsori, E. P., “The Liver and its Diseases” (Blackwell, Oxford, 


3 Helps; E. P W., and McDonald, D. A., J. Physiol, 124, 631 (1954), 

it Green, H. D, “Circulatory Systems. Physical Principles’, in 
“Medical Physics” ;95 edit. Glasser, O. (Year Book Publishers, 
Chicago, 1948). 


FINE STRUCTURE OF THE INSECT RETINULA AS REVEALED BY 
ELECTRON MICROSCOPY ` 


, By Dr. HUMBERTO FERNANDEZ-MORAN 


Nerve Ultrastructure Department, Venezuelan Institute for Neurology and Brain Research, Caracas, Venezuela 


N the course of electron microscope studies of the 
compound eye of msects, interesting structural 
details of the visual cells forming the retinula have 
been observed, which bear relation to the complex 
funetional properties of these light receptors. 

The pereipient portion known as the retinula at 
the base of each ommatidium consists of a group of 
generally seven or eight elongated visual cells, 
arranged so that their differentiated medial borders 
(rhabdomeres) form together the central rhabdom or 
optic rod occupying the longitudinal axis of the 
ommatidium! (Fig. 1,a). An analysis of the sub- 
microscopic organization of these receptor elements 
was carried out by electron microscope examination 
of ultrathin” (200 A.) serial sections of whole insect 
eyes fixed with osmium tetraoxide and embedded in 
methacrylate. In view of the tough chitin com- 
ponents of the insect eye, a diamond knife* had to 
be used for routine serial sectioning. 

In transverse sections through an ommatidium 
~of the eye of the house-fly (Musca domestica), the 
seven rhabdomeres of the corresponding retinula 
cells appear as dense round or oval bodies, 1-2 
microns in diameter, which are grouped in a regular 
pattern around the light granular central region 
(Fig. 1,6). 

Each rhabdomere is surrounded by a - “double 
membrane (approximately 200 A. thick), and most 
of these elements show a characteristic internal 
laminated structure represented by twenty, to 
thirty transverse dark lines alternating with light 
Spaces, with a regular period of approximately 
500 A. 

Serial sections indicate that this transverse 
lamination corresponds to corrugated and perforated 
membranes running generally parallel to the long 
axis of the rod-shaped rhabdomere (Fig. 1,c). In 
addition to this predominant type of longitudinally 
oriented lamination, the other rhabdomeres in each 
ommatidium exhibit a distinct fenestrated structure 


é 
(Fig. 1,d) formed by a network of intersecting oblique 
transverse dark Jines. This characteristic appearance 
in cross-sections may correspond to fenestrated disks 
arranged with their planes perpendicular to the 
rhabdomere axis (Fig. 2,c). 

In longitudinal sections through a rhabdom, the 

two main types of internal structure can be readily 
recognized m adjacent rhabdomeres (Fig. 2,2) 
Separated by the clear central space containing fine 
filaments and a granular material. The most common 
texture encountered is represented by a fenestrated 
membrane with & roughly hexagonal framework of 
dark lines in which an axial periodicity of approx- 
mately 600 A. can be detected (Fig. 2,6). Ts 
characteristic structure probably corresponds to the, 
longitudinally oriented membranes described in the 
transverse sections (Fig. 1,5): 
a The second type of structure appears as a system 
of regular transverse light bands alternating with 
dark bands (approximmately 600-700 A. in thickness), 
each of which 1s delimited by two dark, segmented 
lines (Fig. 2,c). These dark bands can be interpreted 
as representing perforated disks arranged per- 
pendicularly or obliquely to the long axis of the 
rhabdomere. 

Each of the rhabdomeres constituting a rhabdom 
exhibits a slightly different, characteristic fine 
structure; but as a group they are nevertheless 
organized in certain basic patterns. Thus, in trans- 
verse sections (Fig. 1,b) the six external rhabdomeres 
symmetrically distributed around the central rhab- 
domere (D) can be grouped into three pairs of 
elements which are similar in^shape, size and internal 
structure. These paired rhabdomeres are usually 
located diagonally opposite to each other (Fig.1,b: 
Al, 42; Bl, B2; Cl, C2). 

The differentiated submicroscopic organization of 
the rhabdom. depicted on the basis of these pre- 
liminary findings suggests a correlation with the 
functional differentiation of the retinula cells which 
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has been postulated in order 
to aecount for the remarkable 
capacity of insects to dis- 
cern the plane of polarized 
light and to orientate them- 
selves by it*. According to 
the investigations of Autrum*, 
the visual cells of each om- 
matidium may perform the 
funetioms of radially placed 
analysers for polarized light. 
The highly regular submicro- 
scopic laminated structure of 
the single rhabdomeres de- 
seribed here might well furn- 
ish the structural basis for 
the optical properties (such 
as textural birefringence of 
the composite laminated and 
fenestrated bodies, combined 





with the intrinsic birefring- Fig. 2. Electron micrographs of longitudinal sections of rhabdomegee. (a) Jongitudinal ultra- 

: x : thin section of two rhabdomeres of the house-fly eye with fenestrated structure and transverse 
ence of its compone nts) which lamination (arrows). x 22,000. (b) Longitudinal section of a rhabdomere showing the regular 
are required of such an fenestrated framework of the membrane. x 29,000. (=) Longitudinal section of a rhabdomere 
analyser for polarized light with transverse laminated structure. x 39,000 


Moreover, the character- 
istic distribution pattern 
of the rhabdomere pairs 
would provide a spatial 
arrangement adequate for 
i the proposed functions of 
& compound analyser as- 
> 


A : 

S$ m f cribed to an ommatidium. 

pe ud Š The same general type 
[2 e 


« 


of fine structure has been 
observed in the rhabdo- 
meres of all other insects 
examined so far (the honey 
bee, Apis mellifiora, Erebus 
and other tropical Lepid- 
optera and Odonata). The 
transverse laminated struc- 
ture of the receptors in the 
visual cells of insects de- 
scribed here is similar in 
some respects to the sub- 
microscopie disks found in 
the external segments of the 
rods and cones of the verte- 
brate retina’. Further de- 
tailsof the rhabdomere tex- 
tureand of their association 
with specialized submicro- 
scopic tubules, as well as 
their characteristic struc- 
tural relationship with the 
components of the optic 
ganglion, will be published 
elsewhere. [Feb. 18 
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Fig. 1. (a, lower right) Schematic diagram of a longitudinal section through an ommatidium showing Z. Naturf., 5b, 116 (1950). 
the visual cells (Re) with the rhabdomeres. (According to Grenacher and Hesse) E * Sjöstrand, F., J. Cell and Comp 
Electron micrographs of ; (b) transverse ultrathin section through the rhabdomeres of an ommatidium Physiol., 33, 383 (1949). 
from the house-fly eye. x 16,000; (c) transverse section of a rhabdomere with oblique transversal Fernández-Morán, H., '*Pro. 
lamination. x 28,000; (d) transverse section of a rhabdomere with fenestrated internal structur-. gress in Biophysies", 4, 112 


x 24,000 (1954). 
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[The Editors do noi hold themselves responsible 





for opinions expressed by their correspondents. ~ 


No notice is taken of anonymous communications. 


Atomic and Astronomical Time 
A caistum atomic resonator! has been in operation 


. a8 the standard of frequency at the National Physical.. 
. . Laboratory for eight months and its performance * 
~ under a variety of conditions has been investigated. 


‘Tt has. been found that the electrical and mechanical 
conditions required for an accuracy of repetition of 
+ 5 parts in 10'° are easily attained, and it is ex- 

-pected that the model now being designed for routine 

“operation will give an accuracy approaching + 1 part 

<in 1015, 

. During this investigation many changes were made 
to the cæsium beam chamber ; but it was nevertheless 

© found possible to calibrate the quartz standard under 
‘specified conditions at regular intervals of about one 

week. The results of the calibration, given in Fig. la, 


ere based on the value of the cesium frequency 


<. determined,in June 19551. The actual values are 
: -not therefore of particular interest, and it is only the 
. variations with which we are here 

;;eoncerned. The National Physical 
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from those of Fig. la, and it-thus represents the 


variations of the unit of astronomical time in terms 
of the cæsium standard. The maximum varia- 
tions of + 4 parts in 10* agree well with the éstimato 
of the accuracy of the Observatory time service made 
by Smith’, ; 

“Tt is customary for the. Observatory to make a 
new assessment of the unit of time after a period. of 
six months, when the clock performances and the 
stellar observations can be viewed in retrospect. "This . 
‘has not yet been done for the period in question; but. 
a Special reassessment was made at the end of Janus © 
ary, using the results obtained over a long period ^ 
with a group of nine quartz clocks. The results 
given in Fig. ld show a considerable improvement 
in uniformity. This uniformity is mainly a function 
of the clock performance, only the general slope of . 
the line being determined by. the astronomical. 
measurements. Finally, in Fig. le are plotted the 
monthly means of the star observations in terms : 
the cesium standard (Smith, .H. M., and Tucker, . 
R. H., private communication). The results give an 
indication of the variation in the rate of rotation of . 
the earth, although the scatter of the points about. 
a mean curve is probably due to the instrumental : 
errors associated with the astronomical observations. 





Laboratory quartz clock Q13 was 








hosen. for these measurements, 








because it had been in operation 





for three years with a uniform rate 
of change of frequency of 3-5 parts 








in 10* per month and appeared, 
therefore, to be one of the most 





stable of existing timekeepers. It 





is seen that for a further period of 





six months the rate of change was 





almost constant at the same value, 





but that it then changed to 1.5 





parts in 10? per. month. No reason 








‘for this change could be found. 
The determination of the rate of 








the clock in terms of astronomical 
time is somewhat complicated?. 











For its time determinations, the 
Royal Greenwich Observatory is 





able to use all the most reliable 
clocks in Britain by means of a con- 


Frequency deviation (parta in 10°) 








tinuous interchange of information 
between the different laboratories, 
and Q13 is one of the clocks used in 








this way: Details of its calibration 





in astronomical time could there- 





fore be supplied by the Observa- 
tory, and it was not necessary to 











wait for the publication of time sig- 
nal corrections, as would normally 














be necessary for precise measure- 











ments. The results obtained with 


i 
3 
L—— 

de. 


PS 





the different clocks are combined to 
give a mean clock, the rate of which 
is determined by observing the 
times of star transits. This mean 
clock can then be used to give the 
performance of the individual 
clocks. The values for Q13 supplied 
by the Observatory one month in 
arrears are given in Fig. lb. The 
eurye. of Fig. le is obtained by 
subtracting the ordinates of Fig. 1b- 


Fig. la. 


Fig. le. 


Fig. 1e. 





June 1955 July 





Jan. 1956 


Aug. Sept. Oct. Nov. Dec. 


Frequency deviation of Q13 in terms of the cæsium 3-0-4-0 resonance, 
based on the frequency of the cesium resonance measured in terms of the Royal 
Greenwich Observatory monthly current value of Q13 in June 1955. 2 


Fig. 1b. Frequency deviation of Q13 in terms of the Royal Greenwich Observatory 


monthly revised values. 


Royal Greenwich Observatory monthly revised values in terms of castum. 


Fig. 1d. Royal Greenwich Observatory reassessed values, based on astronomical 
observations and the mean of nine quartz clocks, in terms of cesium. 


Astronomical observations in terms of cæsium. 
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LA mean curve would agree fairly well with the periodic 
: variation predicted from the observations of previous 
years. 
„Another important result of the investigation was 
the gradual realization that when the most suitable 
conditions of operation had been found, and the stovel 
techniques masteréd, the cæsium resonator became 
a remarkably simple instrument to use. There can 
be no doubt that this or some other atomic standard 
wil revolutionize the technique of determining the 








"unit available, however it may be defined. 

We are glad to acknowledge the co-operation of 
H. M. Smith and Mr. R. H. Tucker of the Royal 
reenwich Observatory in supplying the astronomical 





L. EssEN 

; J. V. L. PARRY 
Electricity Division, ©: 

National Physical Laboratory, 
: Teddington, Middlesex. Feb. 14. 
‘Essen, L., and Parry, J. V. L., Nature, 176, 280 (1955). 
| * Smith, He M., Mon. Not. Roy. Astro, Soc., 118, 67 (1953). 
4 Proc, of Symposium at the N.P.L. Discussion, 99 (H.M.S.O., 1952) 


-Gelatin Light-scattering, by a New Enzymic 
Digestion Technique 

Ix applying light-scattering techniques to 
“molecular-weight and dissymmetry measurements for 
gelatin fractions in solution, serious doubts arose 
veoncorning tho efficiency of. the usual clarification 
methods (ultrafiltration, high-speed centrifugation). 
A convincing check of clarifying processes existed 
¿only for fractions of low molecular weight, where 
the experimental value of the dissymmetry, Z, should 
“approximate to the theoretical value, unity, if all 
suspended impurities have been removed. For higher 
molecular weights, a solution free from impurities 
would be expected to give Z greater than 1, and the 
cedure adopted by other workers has been to 
repeat the clarification until Z became constant. It 
was suspected that this limit did not correspond 
with complete clarification, and that the use of this 
criterion caused significant errors in the 90° scatter 
(and Mu) and large errors in the values of Z. 

The alternative, and novel, procedure was there- 
fore adopted of measuring the light scattered from a 
solution which had been given only a moderately 
effective clarification, and then destroying the gelatin 
macromolecules by adding a solution of Armour 
erystalline trypsin. The residual scatter was mainly 
that of the solvent and the impurities, since the 
digestion products of the gelatin, and the added 
otrypsin, have negligible scatter. Subtraction of the 
residual scatter from the original figures then gives 
the scatter due to gelatin alone, so that the molecular 
weight and true dissymmetry of the dissolved gelatin 
may- be obtained. The effects of the addition of 
trypsin may be seen in Table 1. 

. dn this experiment the gelatin solution was forced 
by air pressure (2 lb.[sq. in.) through a ‘5 on 3? 
sintered glass disk into the metal semi-octagonal cell 
(capacity 50 ml), held at 40-0?" C. At the time 
‘0-50 hr.', 2 ml. of the trypsin solution (concentration 
10 mgm. per 100 ml. water) was pipetted into the 
cell. The trypsin solution had also been filtered 
through & ‘5 on 3' sintered glass disk. After 24 hr. 
a further 2 ml. of the trypsin solution was added, 
and the scatter increased by 2 per cent at each angle. 
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Table 1 
; Scatter (arbitrary units) Apparent 
Time (hr.) at 135° 90° 45° dissymmetry 
(A= 546. mys) 
0 26-0 12-0 32-0 198 ^ 
0-50 26-0 12:0 32-0 1-23 
0:75 p 95 4:65 14:7 1:55 
1:0 8:55 4-4 13:6 1-59 
20 8-0 4-1 13:8 1-78 
4:0 8-0 4-1 13-9 1:74 
24:0 8:0 41 13-9 1:74 


| | 


Gelatin concentration : 3-25 gm. perlitre,in 0-5 molar saline, pH 6:8 





These results show that the gelatin fraction con- 
tributed only two-thirds of the original 90° scatter, 
and gave unit dissymmnetry of scatter, within experi- 
mental error. From the 90?.scatter due to gelatin 
& value of 22,000 was deduced far Mp. 

In low-angle studies the extra accuracy available 
through the trypsin digestion technique is incom- 
pletely realized unless the solutions are clarified: as 
effectively as possible. On the other hand, in. the 
determination of molecular weight by the 90°-scatter 
method, where the suspended impurities contribute 
a smaller proportion of the total scatter, poor clari- 
fication may be adequate. For example, a 0-5 M 
saline neutral solutien of another. gelatin fraction 
was divided into two parts, and one part was filtered 
as in the above experiment whereas the other was 
filtered, under gravizy, through & coarser sintered 
glass disk only. The :ollowing results were obtained : 


or of filter 


i 5 on 8’ 
Molecular weight gelatin 119,000 aes 
64 98 


Percentage original 90?-scatfer due to gelatin 


In principle, the method is applicable to many 
macromolecular systems, and may be found to be 
particularly useful fcr aqueous solutions, many of 
which are more difficult to clarify than non-aqueous 
solutions. The successful application of the technique 
rests principally upon selective breakdown of the 
macromolecules under investigation, and it is in this 
connexion that enzymic attack can be so valuable, 
It is also necessary chat the mode of degradation 
should interfere as litt:e as possible with the scattering 
from the solution, anc that the impurities should not 
settle out of solution during the experiment. As tho 
above experiments confirm, the  gelatin/trypsin 
system meets these requirements. 

G. SrAINSBY 
British Gelatine and Glue Research Association, 
2a Dalm»ny Avenue, 
Holloway, London, N.7. 
Nev. 11. 


Shatterinz of Large Drops 


Tux purpose of this communication is to present 
some experimental results obtained during æ lab- 
oratory investigation ef the mechanism of the break- 
up of drops. Results of previous workers indicate 
that drop deformation and turbulent air flow are 
major factors in the kreak-up of drops suspended in 
the air stream of verzical wind tunnels. Shattering 
break-ups have been #bserved for drops 5—9.mm. in 
diameter as & result of sudden changes in the velocity 
of the wind stream, or as a result of collisions between 
drops! The fragments from the disintegrations of 
one hundred parent drops between 9 and 12 mn 
diameter have been cellected and a size distribt 






determined? No acceunt of the actual mechariiem^ * 
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of break has come to our notice, although factors 
responsible for the deformation of drops between 
5 and 7 mm. in diameter have been evaluated? 

We now report a phenomenon associated with the 
shattering of large drops that apparently has escaped 
the attention of previous workers in the field. Reason- 
ably well-formed drops, 10-25 mm. in'tliameter, were 
allowed to fall through stagnant air and the resulting 
break-ups observed. Most drops larger than 10 mm. 
infdiameter and all drops larger than 12 mm. in 
diameter were shattered with considerable violence 
after a limiting velocity had been reached.  High- 
speed photographic techniques were employed in the 
study of the actual break-ups, and hundreds of 
photographs were obtained showing their different 
phases. 





(1) Inflated drop in which the canopy has been torn by aerodynamic foren, 
the b -up of à drop 15 mm. In diamete: 


Photographie evidence indicates that deviation 
from sphericity increases with increasing velocity of 
the drop as it falls through}the air. Smaller drops 
assume a reasonably stable shape at terminal velocity ; 
but larger drops are deformed to such a degree before 
the terminal velocity is reached that a critical value 
for the ratio of the minor to the major axis is attained. 
When this ratio is reached, the centre of the flattened 
drop suddenly bulges upward and the drop opens in 
somewhat the same manner of a parachute. Aero- 
dynamic forces immediately rupture the canopy of 
the inflated drop, which disintegrates into a shower 
of smaller droplets. From the time the first bulge 
appears on the upper surface of the parent drop 
until the break-up is complete, less than one-fifteenth 
of a second elapses. Fig. 1 shows a typical drop in 
the stagefof disintegration in which the canopy has 
just been torn by aerodynamic forces. The size 
distribution of fragments to be expected from the 
break-up of a 15-mm. drop is indicated in Fig. 2. 

We wish to thank the Nova Scotia Research 
Foundation for the support given this project. 
Further details of the work and techniques of large- 
drop formation will be published elsewhere, 

R. H. MaGARVEY 
B. W. TAYLOR 
Department of Physics, 
Acadia University, 
Wolfville, Nova Scotia, 
Canada. 
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Solvent Extraction of Polonium from Nitric 
Acid Solutions 


Tue usual valency of polonium is 4, as was estab- 
lished by tracer-scale investigations! and by recent 
studies* with milligram amounts of the element. 
It has also been suggested?, from electrochemical 
deposition experiments and co-precipitation studies, 
that hydrazine, hydroxylamine, sulphur dioxide, 
oxalie acid and hydrogen peroxide can, in certain 
conditions, reduce tracer-amounts of polonium to à 
lower valency state, the reduction occurring readily. 

Recent investigations? with weighable quantities 
of material have shown that quadrivalent polonium 
is reduced, in halogen acid solution, by sulphur. 
dioxide and hydrazine to a bivalent state, with some 
evidence for an intermedi- 
ate trivalent state in the 
ease of the chlorides. It 
was found that hydroxyl- 
amine and oxalic acid have 
no effect on solutions of 
polonium chlorides, and 
that hydrogen peroxide 
oxidizes macro-amounts of 
bivalent polonium to the 
quadrivalent state. 

Investigating the ex- 
traction of trace amounts 
of polonium from nitric 
acid solutions by diethyl 
ether and other organic 
solvents we found an in- 
teresting property, prob- 
ably related to a lower-val- 
ency state of this element. 

Some microcuries of pure 
polonium, prepared by 
anodic electrodeposition', were dissolved in , nitric 
acid with a molarity ranging from 1-75 to 8. Negligible 
extraction was found by shaking these solutionsgwith 
the same volume of peroxide-free diethyl ether, inthe 
absence of daylight. However, when ether contain- 
ing peroxide was used, a part of the polonium 
passes into the organic phase. The polonium was 
found to be extracted by peroxide-free diethyl ether 
when some drops of hydrogen peroxide or some milli- 
grams of hydrazine or hydroxylamine were previously 
added to the nitric acid solution; with oxalic acid 
no extraction was observed. 

When sulphur dioxide was bubbled through con- 
centrated nitric acid solutions of polonium visible 
decomposition was observed, and the polonium was 
not extracted from these solutions by peroxide-free 
ether. Extraction occurs when the nitric acid molarity 
is adjusted after previous reduction of polonium by 
sulphur dioxide in dilute nitric or hydrochloric acid. 
Fig. 1 illustrates the effect of increasing nitric acid 
molarity on the percentage of polonium extracted, 
for the various reducing agents used. 

It can be seen from the graph that approximately 
the same percentage of polonium is extracted, at a 
given nitric acid molarity, by peroxide-containing 
ether and also by peroxide-free ether when to the 
aqueous phase hydrogen peroxide or sulphur dioxide 
is added. However, the results with sulphur dioxide 
are less reproducible at high nitric acid molarities, 
which is probably due to the oxidation of this reagent 
by nitric acid. The percentages of polonium extracted 
are approximately the same as those obtained in the 
extraction of uranyl nitrate from nitric acid solutions 


(2) Fragments from 
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Fig. 1... @, Sulphur dioxide; .@, hydrogen peroxide; [], hydra- 
zine; fa, hydroxylamine ; QO; organic peroxide 


by diethyl ether; nearly 65 per cent of polonium 
is extracted from a solution in 8 Af nitric acid by 
_ ether containing peroxide. 
| Phe same amount of polonium is extracted by 
 peroxide-free. ether when the nitric acid solution 
contains hydrazine or hydroxylamine ; the percent- 
ages of extraction are lower than those obtained with 
ether containing peroxide or with the other reagents. 
: Visible decomposition of the solution was observed 
«ab nitric acid concentrations greater than 7 M, and 
traction. was possible from these solutions. 
xtraction occurs if instead of these reducing 
agetits.a strong oxidant such as chromie acid is added 
to the nitric acid solution containing the radio- 
element, Complexiug agents of polonium such as 
hydrochlorie acid lower the distribution coefficient, 
and no. salting-out effect was found by adding 
ammonium nitrate to the nitric acid solutions. Back- 
extraction was readily. verified when the organic 
phase with the extracted polonium is shaken with 
"water. : | 
In the presence of the same reducing agents other 
organie solvents such as diisopropyl ether and 
4soamyl alcohol also extract polonium from eon- 
centrated nitrie acid solutions, although to a smaller 
_ extent than diethyl ether. However, it was found 
‘that with n-amyl alcohol and methylisobutyl ketone 
. the extraction occurs even when no reagent is added 
to the nitric acid solution; but the presence of 
reducing agents in these solvents was verified. On 
the contrary, oxygen-free solvents such as carbon 
tetrachloride or chloroform fail to extract the radio- 
“element in any conditions. 
(S In agreement with the previous work on the tracer- 
scale, the solvent extraction behaviour of tracer- 
"amounts of polonium suggests that hydrogen peroxide 
and hydroxylamine aet as reducing agents in the 
conditions described. The reduction of trace-amounts 
-of polonium by hydroxylamine has been reported 
before in acetic and sulphuric acid media, on warm- 
dng the solutions. It is interesting to observe that 
for plutonium also the oxidation-reduction behaviour 
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of trace amounts wi:h hydrogen peroxide, in. nitric 
acid solution and other media, differs from that with 
macro-coneentrations: of the elementi. In the trace- 
experiments quadrivalent plutonium appears to be 
oxidized to quinquivelent plutonium or to sexavalent 
plutonium, whereas in the macro-experiments: re- 
duction to tri$alent olutonium was observed. 

It has been shown: that only a limited number of 
elements that have a marked tendency to form nitrate . 
complexes are extracted in relatively high proportion 
from nitric acid solutions by diethyl ether. | In- 
vestigating the anior-exchange behaviour of polon- 
ium in the presenee of reducing agents, we have. 
found evidence for negatively charged complexes in 
nitric acid media (umpublished results). 

We are indebted to Prof. Fritz Feigl and to Dr. 
K. W. Bagnall for helpful discussions. 

cd. DANON 
COA.S A. L. ZAMITH 
Escola Nacional de Quimica, —. 
Rio de Janeiro. 


Nov. 19. 
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(b) “Gmelins Hand: Asorg. Chem,", “Polonium und Isotope" 
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D'Eye, R. W. M., and Freeman, J. H., J. Chem. Soc., 2320 (1055). 

2 (a) Haissinsky, M., and Guillot, M., J. Phys. Rad., 5, 419. (1934). 
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iBeaborg, G. T., and Katz, J. J., “The Actinide Elements", 279 
(MeGraw-Hill, 1954). 
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Chromatographic and Spectroscopic 
Properties of Ellagic Acid, and its Occurrence 
in Dicotyledonous Plants 


CHROMATOGRAPHIC and spectrophotometric proper- 
ties of ellagic acid have now been investigated in 
order to facilitate the identification of this acid in 
plant extracts and hydrolysates. In early studies, 
ellagie acid has not always been adequately char- 
acterized; but the present work has confirmed the 
oceurrence of this substance in a wide range of 
dicotyledonous plants!. Ellagie acid has also been 
identified in Terminalia arjuna; bellirica, citrina, 
pallida and travencorsensis for the first time. 


Table 1. Rr VALUES 
Compounds Bilagic Flavellagic 
acid > acid 
Aqueous 40 per cent (v/v) formamide, pH 3-5 0-33 0-12 
60 per cent formamide, pH. 3:5 0-61 0-27 


In order that paper chromatography may be used 
for the unequivocal identification of ellagie acid, 
solvent systems must: be selected in which this sub- 
stance has a reasonably high mobility. It has now 
been found that formamide — water mixture, buffered 
at pH 3-5 with formic acid, separates ellagic and 
flavellagic acids (Tabie 1) Ellagic acid has a high 
Rp value (0-70)? in benzyl alcohol—ert.-butanal-iso- 
propanol-water (3: 1:1:1) mixture containing 1-8. 
per cent formic acid. and this solvent system has 


also been found useful for chromatographic identifica- =- 


tion purposes. : : 
A study of the absorption speetra of ellagie and 
flavellagic acids (Takie 2) has now shown them to. 


Table 2, ABSORPTION SPECT2A (MAXIMA, IN Ing, FOLLOWED BY LOG e) 
; e. IN B-METBOXYETHANOL © 
 Elagie acid 25€ (4-58); 279 (403); 857 (4-15) 4 
““Flavellagic acid 26€ (4:58); 279 (4/51); 358 (4°14) 
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Table 3,  INFRA-RED MEASUREMENTS (BANDS. IN OM."!, FOLLOWED 
BY THE GROUP CONCERNED) IN 'NUJOL' MULLS AND POTASSIUM 
É BROMIDE DISKS 
Ellagic acid Flavellagic acid 
1,712 1,712 ; carboxyl stretching vibration 
1,600, 1,580, 1,518 1,600, 1,580, 1,518 ; aromatic bands 
, 8,200 3,200 ; H-bonded hydroxyl 
3,570, 3,485 ; free hydroxyl 


3,145 
belong to the type characteristic for compounds in 

` which the phenolic hydroxyls are conjugated through 
the aromatic nucleus with carbonyl functions. Infra- 
red measurements (Table 3) have now shown a 
fundamental carbon-oxygen stretching vibration at 
1,712 cm.-!, which is assigned to the lactonic car- 
boxyls. The comparatively low frequency of the 
lactonie earboxyl band is due to the lack of strain 
in six-membered lactone rings?, and also to the fact 
that the lactonie carboxyls are attached to aromatic 
rings. It is well known! that the frequency of carboxyl 
functions is less whén measured in the solid state 
than in solution. Both substances have bands 
assignable to H-boüded and to free hydroxyl, the 
band at 3,445 and 3,585 cm.-! respectively in the 
two substances being too strong to be assigned to 
the overtone of a ketonie carbon—oxygen stretching 
vibration. All attempts to prepare ketonic derivatives 
of ellagie acid have failed. In the solid state and in 
neutral and acidic solution, ellagic acid behaves in 
agreement with the conventional configuration, and 
it lacks unusual ketonic properties. 

Our electrometrie titration of ellagic acid shows 
that dissolution in-cold alkali is not accompanied by 
ring-fission, and this is of interest in connexion with 
the recent isolation® from alkaline medium of a 
quinonoid benzylation product, C4H,40, by a 
reaction clearly involving enolie-benzylation of the 
lactone carbonyls. In alkaline solution, ellagic acid 
reacts in this case in the tautomeric quinonoid form, 
previously suggested in an entirely different context 
by Perkin’. 

Resonance energy is associated with the condensed 
ring-structure for ellagic acid, and it is accordingly 
suggested that the correspondingly low redox 
potential explains the poor response which the sub- 
stance gives with the ferric chloride — ferricyanide 
reagent for polyphenols. 

Some aspects of ellagie acid chemistry are now 
being studied, in these laboratories, and detailed 
results will in due course be communicated else- 
where. 

I thank Dr. H. Phillips, director of the British 
Leather Manufacturers’ Research Association, for 
his interest and encouragement, and the Council of 
the Association for permission to publish this 
communication. I am indebted to Mr. D. E. Bethell, 
British Rubber Producers’ Research Association, for 
recording the infra-red spectra. 


D. E. Haraway 


British Leather Manufacturers' 
Research Association, 
Milton Park, 

Egham, Surrey. 

Dec. 13. 
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Discoloration of Muscle Preparations from 
Codling (Gadus callarius) by Degradation 
Products of I-Methylhistidine 


Brown discolorations of foodstuffs, resulting from 
Maillard-type reactions between amino-compounds 
and sugars, have been known for many years. 
Recently, it has been established that in the whole 
muscle of fish and the separated muscle extractives, 
reactions between amino-compounds and ribose may 
take place very readily: the free glucose in the 
muscle is less reactiveb?. However, evidence has 
been accumulating in this laboratory that such 
reactions may not contribute all the. diseoloration 
found in the muscle of codling under certain processing 
conditions. 

Freeze-dried preparations of muscle extractives 
showed relative humidity /‘browning’ relations atypical 
of Maillard reactions’, and considerable quantities 
of free sugars have been detected in badly ‘browned’ 
samples of stored vacuum contact-plate-dried-musele 
kindly given by Mr. E. J. Rolfe. High sugar values 
have also been found in ‘browned’ samples of freeze- 
dried musele prepared by Dr. A. C. Jason, Dr. R. M. 
Love and me at this Station and afterwards stored 
over phosphorus pentoxide at room temperatures 
(~ 15°C.) in daylight (conditions which would 
largely eliminate Maillard reactions). In darkness, 
little or no ‘browning’ was observed under these 
zero-humidity conditions. Maillard-reactive free 
amino-nitrogen was in very large excess over sugar 
in all these preparations*»‘. 

In investigations into the enzymic hydrolysis of 
anserine (B-alanyl-l-methylhistidine) in the muscle 
of codling, it was reported that synthetic dl-1-methyl- 
histidine was unstable and developed discoloration 
in light’. .As the natural amino-acid is liberated 
rapidly in the muscle after death (to some 60-80 mgm. 
after 8-10 days storage in ice at an ambient tem- 

erature of 2°C.*), it was thought that 1-me 
histidine degradation could contribute appreciably 
to any discoloration taking place during processing 
and storage of dehydrated fillets. For the present 
study, dl-1-methylhistidine has been prepared by the 
hydrolysis of anserine-containing fractions from pike 
(Esox lucius) and fractionating the hydrolysate by 
displacement from ‘Dowex 2 (OH) resin columns 
with N/50 hydrochloric acid. The anhydrous amino- 
acid was repeatedly crystallized from 80 per cent 
ethanol. 

The extractable free amino-acids and sugars of the 
muscle of 18-24 in. codling were removed from 
structural material by exhaustively dialysing homo- 
genates against distilled water. Aliquots of extractive- 
free suspension, together with dl-1-methylhistidine at 
& concentration equivalent to 50 mgm. per 100 gm. 
wet weight original muscle, were freeze-dried over 
phosphorus pentoxide. They contained 0-3-0-4 per 
cent ‘water’ as estimated by 4-hr. heating to constant 
weight in a forced-draught oven at 105°C. Stored 
in desiceators over phosphorus pentoxide in daylight 
at 15°C., the preparations changed rapidly from 
white to yellow-brown at the surface. Controls with 
no 1-methylhistidine remained white, as did prepara- 
tions containing the amino-acid if they were stored 
in darkness. l 

When freeze-dried suspensions containing 1-methyl- 
histidine were equilibrated and stored at different 
relative humidities, it was found that, in preparations 
at high humidities (60-100 per cent relative humid- 
ity), a yellow-brown coloration appeared throughout : 
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this coloration did not occur in the absence of the 
amino-acid end was noticeable at relative humidities 
as low as 30 per cent. 'Browning' inereased rapidly 
with temperature. During these experiments, con- 
trols with no added amino-acid have been checked 
chromatographically for the appearance of sugar 
from non-dialysable bound forms, and this has not 
been found. Under these conditions, it is possible 
that metallic ions bound to protein in a non-dialysable 
manner could be available to catalyse the degradation. 
In relation to this work, it is of interest that 
4 (5)-methylimidazole has been isolated from mix- 
tures from Maillard-type browning reactions between 
glucose and ammonia‘ and glucose and glycine’, so 
that there is evidence that simple imidazole com- 
pounds may lie on one of the pathways of such 
reactions. In physico-chemical studies on histidine, 
Lewin? has demonstrated degradations leading to 
the formation of yellow coloration in solution, and 
that glucose may inhibit this action under certain 
conditions. > 
The present communication indicates that simple 
compounds of imidazole type may initiate a non- 
enzymic discoloration of foodstuffs in the effective 
absence of sugar. It is not suggested that, in the 
presence of sugar and free amino-compounds under 
Maillard-reactive conditions, it is likely to be a major 
factor in ‘browning’. Admixture of dl-l-methyl- 
histidine and d-ribose under such conditions gave a 
dark-brown coloration considerably in excess of the 
yellow-brown obtainable with the amino-acid alone. 
The chromatographic separations of anserine and 
dl-1-methylhistidine were carried out in part by 
Mr. J. Murray. The work described in this com- 
munication is part of the programme of the Food 
Investigation Organization of the Department of 
Scientific and Industrial Research. 
N. R. Jones 
‘Torry Research Station, 
Aberdeen. Nov. 29. 
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Experimental Allergic Encephalomyelitis 
produced by Tubercle Bacillus Residues 


Ir has been known for some time! that mixtures 
of acid-fast bacilli and homologous brain in water-in- 
oil emulsions produce allergic encephalomyelitis when 
injected parenterally into animals. A knowledge of 
the chemical composition of the substances responsible 
for producing this reaction is important, because of 
the light it might throw on processes occurring in 
some human and animal demyelinating diseases. 
Much attention has been devoted to the chemistry 
of the brain factor*; but relatively little is known 
concerning the bacillary factor. The latter was con- 
sidered by Allegranza and Rovescalli? to be a high 
molecular-weight complex consisting largely of pro- 
tein with the lipopolysaccharide acting synergistic- 
ally. Working independently and along similar lines, 
we reported* that residues left after fat extraction 
of human tubercle bacilli retained encephalitogenic 
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* 
activity, whereas the material extracted was inactive ; 
the activity was relatively resistant to acid, alkali 
or proteolytic enzymes, and was present only in the 
insoluble residues. It has now been found that, when 
tubercle bacilli are trezted serially with these reagents, 
the insoluble residue s still active. 

The starting material, obtained from Glaxo 
Laboratories, Ltd., was heat-killed human tubercle 
bacilli, which had been extracted with acetone and 
isopropyl ether*. A sample (10 gm.) was treated 
successively with N/2 potassium hydroxide for 48 hr. 
at 0-4^ N hydrochlerie acid for 24 hr. at room 
temperature, pepsin B.D.H., 200 mgm.) in N/10 
hydrochlorie acid for 24 hr. at 37° (two digestions), 
trypsin (B.D.H., 200 mgm.) in M/10 sodium bicarb- 
onate for 24 hr. at 37° (two digestions). The dried 
residue, which after these treatments weighed 2-8 gm., 
was then extracted (Soxhlet) for four days with each 
of the following solvents to remove any free lipid : 
n-butanol, benzene and finally chloroform-methanol 
(2:1, v/v). Most of the lipid was e ted by the 
first solvent, and by the end of each four-day period 
no further material wss being extracted. The result- 
ing residue, on drying, weighed 1-9 gm. and was a 
pale yellow powder, no longer acid-fast by the 
Ziehl-Neelsen staining technique. 

The residue was tes-ed, as described by Colover* ; 
it was incorporated (@-5 mgm./ml.) in an emulsion 
containing ‘Bayol F’ (Esso Standard Oil Co., N.J.), 
*Falba' (Pfaltz and Bauer, Inc., N.Y.) and homologous 
brain suspension and the mixture injected intra- 
muscularly into a group of six guinea pigs. Four 
injections of 1 ml. each were given at weekly intervals 
to each animal. On the thirty-first day the three 
survivors were killed. One animal was killed on the 
twenty-eighth day because it had become moribund ; 
two others died a few days before the thirty-first day 
and had become paraplegic. On histological exam- 
ination, the three anirials which had shown clinical 
signs and one which had not were found to have 
the typical lesions of experimental allergie encephalo- 
myelitis, as illustrated in Fig. 1. Histologically, two 
showed some evidence of perivascular demyelination 
in addition to the characteristic cellular reactions, but 
the amount of demyeliaation was somewhat less than 
that produced by the original starting material. 

The analysis of the residue is given in Table 1. 
The percentage figures are based on dry weight. 
Carbohydrate was de-ermined in the supernatant 
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Table 1. ANALYSIS oF ACTIVE RESIDUE 
Nitrogen 11-9 per cent 


Hexosamine (ref. 5) 10, + 
Carbohydrate (as galactose- 127 x^ 5 
mannose) (ref, 6) j 
Mycolic acid 
Amino-acids (liberated by 
6 N hydrochloric acid) 


Sugars (liberated by 
N sulphuric acid) (ref. 7) 


UN NS 
Alanine (strong), glutamic acid (strong), 
diaminopimelic acid (moderate). 
Others, relatively weak or moderate 
Glucose, galactose (both weak) 


after hydrolysis with N sulphuric acid. Mycolie acid 
was determined by isolation following hydrolysis of 
a weighed sample with 6N hydrochloric acid at 
105--110°. The black residue was extracted with hot 
n-butanol. On cooling, the precipitate was collected 
and weighed. (A further small quantity was obtained 
from the mother liquor.) The crude substance was 
acid-fast ; its melting point was 53-57°, undepressed 
by admixture with an authentic sample of mycolic 
acid supplied by Dr. N. Polgar. Tho equivalent was 
about 1,100 (alkali titration) and it contained C, 
79-6; H, 12:5 per. cent («-mycolic acid, CggH 7,04 
requires C, 81-4; H, 13-7 per cent and equivalent, 
1,296). The total lipid, which was extracted by 
chloroform from another hydrolysed sample, was 
elose in amotit to the mycolic acid content, and 
did not appear’ to contaiv any other fatty acids in 
appreciable quantity. 

= Hydrolysed samples of the residue were examined 
for amino-acids and sugars by paper chromatography 
and paper electrophoresis*. The amounts of sugars 
observed were much smaller than expected from the 
apparent carbohydrate figure in Table 1. Because 
of this and also because much of the original carbo- 
hydrate of the starting material would have been 
removed by the various treatments, this figure is 
probably too high. 

Since the tubercle Hpopolysaccharide, ‘wax D'*, 
contains similar-<components to those in the active 
residue, it was décided to test this substance and also 
a sample of méthyl mycolate, strain Marmorek 
(melting point 39°) (both supplied by Dr. E. Lederer), 
for activity as described above and at a dosage of 
0-5 mgm./ml. Both substances were found to be 
inactive. On the other hand, Waksman and Adams? 
found that lipopolysaecharide and wax from tubercle 
bacilli were active in the production of experimental 
allergic encephalomyelitis in rabbits. However, these 
substances were much less active than the intact 
bacilli, and may not have been entirely free from 
tuberculoprotein. Several attempts by ourselves 
and others? with wax preparations have failed to 
produce positive results in guinea pigs. Bo far as 
our observations are concerned, the active principle 
in: the tubercle bacillus is a relatively stable and 
‘insoluble substance. Although no attempt has yet 
been made to assess quantitatively the amount of 
activity of the residue as compared with that of the 
starting material', it is significant that even after a 
loss of more than 80 per cent as a result of the various 
treatments, the residue was still active at the same 
level (0-5 mgm./ml.) This residue is largely protein 
in character, with glutamic acid and alanine as pre- 
dominant amino-acids. It would also appear that 
the mycolic acid present is chemically bound to pro- 
tein, which would accord with its insolubility and 
resistance to chemical attack. It is conceivable that 
this type of substance, which may also contain some 
polysaccharide, is responsible for the encephalitogenic 
activity. 

We thank Sir Robert Robinson and Drs. N. Polgar, 
E. Lederer and. J. Ungar for. helpful advice and 
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material. One of us (J. C.) is in receipt of a grant 
from the Medical Research Council. 
id *. J. CoLover 
R. CowsDEN 
Department of Pathology and - 
Special Unit for Juvenile Rheumatism, 
Canadian Red Cross Hospital, 
Maidenhead, Berks, England. 
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Effect of Vitamin Bi; Deficiency on Liver 
Dehydrogenase Activity in Rats 


WEANLING rats born of mothers maintained on a 
diet deficient in vitamin B,, during pregnancy were 
fed on a vitamin B,,free ration for twelve weeks 
and their liver dehydrogenase levels were compared 
with those of similar animals receiving 2-ugm. supple- 
ments of vitamin B,, daily. The basal diet had the 
composition: whole soya bean flour, 25; groundnut 
cake flour, 14; sesame cake flour, 14; wheat flour, 
14; rice flour, 14; Bengal gram flour, 14; vitamin- 
ized starch, 2 (containing adequate quantities of all 
B-complex vitamins except vitamin B,,); shark liver 
oil, 2; Osborne and Mendel salt mixture, l. At 
the end of the experiment, the animals were killed 
and the excised livers freed of blood clots and 
immediately chilled and used for measurement of 
dehydrogenase activities. Liver homogenates pre- 
pared in ice-cold M/15 phosphate buffer of pH 7-2 
were used for the measurement of lactic, glutamic, 
succinic, butyric and choline dehydrogenase activities, 
according to the method described by Sreenivasa 
Murthy and Swaminathan}, using tetrazolium bromide 
as the hydrogen acceptor. Portions of the liver tissue 
were used for nitrogen estimation by the Kjeldahl 
method. The vitamin B,, content of the liver was 
measured microbiologically using L. letchmanntt-4797 
as the test organism. - 

In a second series of experiments, the effect. of. 
vitamin B,, injection to deficient rats on the regenera- 
tion of liver dehydrogenases was studied. The levels 
of dehydrogenases in these animals were compared 
with those found in positive control groups that had 
been receiving the vitamin supplements since the 
beginning of the experiment. 

The results for dehydrogenase-levels of animals on 
the diet deficient in vitamin B,, and control animals: 
are presented in Table 1. They show a significant 
difference in weight between the vitamin B,,-deficient 
and control animals, although there was no difference . 
between the two groups with respect to the weight 
of the liver or the nitrogen content of the liver. The 
general level of various dehydrogenases in the liver 
is, however, reduced. The differences in enzyme 
activity between deficient and control groups are 
statistically significant. The fact that the pattern 
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Table 1 
Be ee j T HEC S UE AM 
: - Enzyme. agtivities £ugm. of indicator reduced/gm. of liver 
Average gain | Average mgm. Nitrogen/ Average By: tissue) 
Diet in weight liver weight gm. of liver (mugm./gm. > 
(gm.) (gm.) liver) Lactic Glutamic Suecinic Butyric Choline | 
1 (deficient) 168-0 (9) 7:4 (9) 31:6 (8). 62-4 (7) 787-1 (7) 680-€ (9)| 1,621-2 (9) 3544 (9) | 524-4 (9) 
: 2 (control) 181-1 (9) 75 (9) 32:3 (8) 180.0 (7) 1,014-3 (7) | 1,001-2 (9) | 1,978-7 (9) | 616-7 (9) | 815-7 (8) 
M À ow nuu ——2 (d 
+ 424* + 09 + 0:43 + 7-6 + 75-5 + 636 + 24-2 + 45-8 + 1822 
E8 deg. 7 deg. 6 deg. 6 deg. of 8 deg. of Sdeg.of | 8 deg. of |. 7 deg. o 
of freedom of freedom of freedom freedom freedem freedom | freedom | freedom 


" 8 deg. 
| of freedom 
| 





* Standard error of the mean. 


E ef change in the deficient animals is always a lowering 
m all: the enzymes studied would indicate that the 
action of vitamin B,, is probably a general one of 
promoting the synthesis of énzymie protein rather 
"than as’a coenzyme factor for the enzymes. studied. 
"This is substantiated by n vitro studies, where the 
addition of vitamin B,, to the liver homogenates 
failed to raise the enzyme activities to the same 
Cdevelias those of the vitamin B,,.-fed controls. 
Tbe results of studies on the rate of enzyme 
regeneration when vitamin By was injected. into 
t deficient animals as obtained in the second series of 
"experiments have been somewhat inconclusive and 
have not been reported here. A statistical inter- 
pretation of the data was not possible owing to the 
large individual variations and the small number of 
animals used (four for each group) These experi- 
;oments are therefore being repeated on a larger number 
. of vitamin. B,,-deficient animals. 
t We are indebted to Dr. V. Subrahmanyan, director 
of this Institute, for his interest in this investigation. 


V. SREENIVASA MURTHY 
H.-S. R. DESIKACHAR 
M. SWAMINATHAN 


: Central Food Techndlogical Research Institute, 
Mysore. 
Nov. 29. 


YSreenivasa.Murthy, V., and Swaminathan, M., Bull. Cent. Food 
` Tech, Res. Inst., 4, iit (1955). 


Fecal Micro-organisms of 
Parabiotic Rats 


Surercan techniques for the production of artificial 
Siamese twins (‘parabiotics’) are well established for 
small laboratory animals, and, in skilled hands, 
provide an elegant method for study of hormone 
circulation and other problems involving humoral 
^opransmssion. . There is some doubt as to whether 
: capillary anastomosis or the lymphatic system is the 
“primary mode of transfer from one twin to the other; 
but, in either case, it would seem that parabiotic 
animals are excellent material for nutritional research. 
In this connexion, it may be of interest to record 
that a pair of rats joined in this way since shortly 
after weaning were among a number of animals 
Studied during a preliminary investigation of the 
influence of age and diet on intestinal micro-organisms. 
The animals, both females, were just under eighteen 
months old (510 days).. Shortly after weaning, they 
had been joined by the method of Bunster and Meyer! 
and formed part of an extensive programme of work 
with parabioties of different ages being carried out at 
Cornell University by Prof. C. M. McCay and Dr. F. 

` Pope?. The rats were receiving the same diet ('stock' -+ 
10 per cent cooked egg) and their management was, 


Li 





Figures in parenthesis represent the number of animals, 


of course, identical. It might be expected, therefore, 
that the various mic7o-organisms of their alimentary 
tract would be present in approximately equivalent 
numbers—assuming diet and intestinal environment 
to have some influence. 

Errors in this type of work are known to be 
enormous; but the results of ‘presumptive’ counts 
from fecal suspensiens made on several days with 
each of the two rats were fairly eon t, and there 
was a relatively constant ratio between the numbers 
of the various orgarisms from one twin and those 
from the other, tha is, the fecal flota of the two 
halves was different. The individuality of each rat 
was therefore evidont. . 

A pair of rats of comparable age (13 and 14months), ; 
and on a comparabie diet, were examined by the © 
same method some time later (in Britain) and roughly j 
the same degree of individuality as reflected ip. fecal 
flora was found. These figure: d those from the 
Cornell parabiotics are shown in Table 1. 













Table 1. NUMBER OF 9RGANISMS PER GM. OF FRESH FACES 

















General T Coliform 
numbers Lactobacilli | Enterococci | organisms 

I. Parabiotics at Cornet. 

1L 160,000 m. 875-0 m. «im. 
R 90,000 m. 346-5 m. «1m. 

2 L 14,000 m. | 1,170-0 m. 35,000 
R 3,000 m. | 1,515-0 m. 3,500 

3 L 8,000 m. | 1,610 -0 m. 80,000 
R 3,500 m. 285-0 m. 2,500 

4L 3,000 m. 220-0 m. 35,000 
R 5,000 m. 840-0 m. 2,500 

5 L 5,000 m. | 1,1200 m 50,000 
R 1,300 m. 410-0 m. 250 

TI. Separate individuals at Queen Elizabeth College 

1A 1,700 m. | 1,950 m. 450,000 güm 
B ,500 m. | 5,450 m. ,000 1-7 m. 

2 A 850: m. 805 m. 80,000 8-0 m. 
B 800m. | 2,325 m. 50,600 0-25 m. 

3.A 1,700 m. 420 m. 35,000 20,000 
B 250 m. 600 m. ,000 | 110,000 

4 A 500 m. | 1110 m. 11,000 1:8 m. 
B 1,300 m. | 2,525 m. 25,000 0:5 m. 

5 A 350 m. 303 m. 8,000 | 170,000 
B 2,500 m. | 2,335 m. 30,000 | «20,000 ... 











m, million; L,left; R,right. 


General numbers, Determined by the most probable number method 
in the deus get. Clostridium medium of Hirsch and Grinsted (ref. 3) 
incubated at 37? C. for 1 week. Lactobacilli. Piate count (double 
plates) on the medium of Eogosa et al. (ref; 4) incubated at 37? C. 
for one week. Enterococci. Determined by M.P.N. method in. Im 
and Perry's (ref. 5) S.F, medium incubated at 45°C. for 4 " 
Coliform organisms. Determined by M.P.N. method in ordinary 
MaeConkey froth incubated at 37° or for 48 hr. 


This work was largely exploratory. Extension of 
the types counted aad refinement of method might 
have yielded more information, yet it is probably fair 
to conclude that parabiotic rats may be closely linked 
but show as much ‘between animal’, variation in their 
fecal organisms as comparable separate animals. 

This work was dore m the Department of Animal 
Nutrition at Cornell University, Ithaca, New York, 
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while in receipt of United States Publie Health 
Services Grant H.1658. 
Hetex R. WHITE 
Department of Bacteriology, i i 
Queen Elizabeth College 
(University of London). 


* Bunster, E., and Meyer, R. K., Anat. Record, 57, 339 (1933). 

* McCay, C. M., Pope, F., and Lunsford, Wanda, Bull. N.Y. Acad: 
Med.; 32, 2, 91 (1956). 

3 Hirsch, A., and Grinsted, Ei, J. Dairy Res., 21, 101 (1954). 


4 Ross M, Mitchell, J. A., and Wiseman, R. F, J. Bact., 62, 1, 132 
oi). 
t Hajna, A. A., and Perry, C. A., Amer. J. Pub. Health, 38, 550 (1943). 


Growth of Bovine Amniotic Ectoderm as a 
Cell Monolayer on Glass and its use as a 
System for Virus Multiplication 


Ir has been found in this laboratory that monolayer 
| *eultures of cells on glass can be prepared suceéssfully 
from bovine: amniotie membranes. Such cultures 
have proved to be suitable for differential growth- 
curve experiments with the virus of foot-and-mouth 
disease in which frequent changing of the medium is 
necessary. The yields of virus obtained were essen- 
, tially similar to those obtained with cell suspensions or 





monolayer cultures derived from adult bovine tongue 


tissue. This success, and that of Zitser et al.! with 
similar monolayer cell cultures from human amnion 
in growing the virus of poliomyelitis, suggest the more 
extended use of foetal membranes for the study of 
mammalian, viruses, and particularly those with a 
very restriebed host or tissue susceptibility. 

Pregnant bovine uteri are obtained from the 
abattoir, if possible on the day of slaughter. - The 
uterus is first washed with a 1:100 dilution of a 
quaternary ammonium compound, ‘Deciquat’ (The 
British Hydrological Corporation), and then with 
sterile physiological saline; the uterus and feetal 
membranes are then incised with aseptic precautions. 
When the amniotie fluid has been collected for use 
as a culture medium?, the fcetus is removed and the 
amnion stripped from the chorio-allantois. On 
removal of the amnion, it is placed intact in a flask 
containing either à solution of trypsin, if to be used 
at once, or amniotic fluid if to be stored for future 
use. Storage at 4? C. in amniotic fluid, with sub- 
sequent satisfactory growth of cells, has been carried 
out for periods up to nine days. 

For the preparation of cell suspensions, a 0-25 per 
cent solution of trypsin (*Difco' 1 : 250) in a caleium- 
and magnesium-free modified Tyrode’s solution? is 
employed, with incubation for 1-3 hr. at 37°C. 

uring ineubation the flask is agitated to assist the 
separation of cells and, on completion, an excess of 
‘the modified Tyrode’s solution is added to the flask. 
The amnion is removed to another flask containing 
sterile modified Tyrode’s solution for washing to 
ensure removal of all separated cells. The cell sus- 
pension from the first flask plus the washing fluid 
from the second flask are pooled and allowed partially 


to sediment, or it is filtered through stainless steel . 


mesh to remove the amniotic pustules and other large 
fragments of tissue. The decanted or filtered cell 
suspension is then centrifuged at 1,000 rev./min. for 
2 min. and the cell deposit resuspended in ammon 
fluid plus 10 per cent ox serum to give a concentration 
of approximately 10° cells per ml. - It is unnecessary 
to wash the cells to remove trypsin if ox serum is 
incorporated in the growth medium. 
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An amnion from a foetus of 10-30 cm. head-rump 
length yields approximately 100 ml. of a suspension 
containing 10* cells per ml., that.is, sufficient to 
inoculate ten 80-mm. Carrel flasks. These cell sus- 
pensions, even after prolonged exposure to trypsin, 
contain a-large number of cell clusters which do not 
readily break down further. For purposes of cell 
counting; clumps of ten or more cells are counted as 
ten, and a suspension containing nominally 10* cells 
per ml. usually includes approximately 3 x 10* such 
clumps per ml. On inoculation into a flask, these cell 
clumps become attached to the glass and within 
48 hr. an intact sheet of cells develops between them. 
After.a further two or three days incubation at 
37°C., the cell clusters become detached from the 
glass, leaving behind a very regular, intact monolayer 
sheet.of cells. The paucity of mitotic cells in stained 
preparations, coupled with the rapidity. with which 


the monolayer is formed, suggest that the bulk of | 


the cell sheet is produced by migration of cells from 
the cell clusters rather than by cell division. If-a 
more dilute seed inoculum is used, an extensive cell 
sheet develops within 48 hr. around the cell clusters, 
but it usually takes many more days for these discrete 
growth areas to become confluent and the resulting 
cell sheet is invariably very irregular and fenestrated, 
with a wide variation in cell morphology and size. 

A monolayer produced from a heavy seed inoculum 
consists of an ifitaet sheet of polygonal ectodermal 
cells, with an optically clear, very transparent cyto- 
plasm. In living cultures nuclei can be seen, but the 
cell borders can be distinguished only faintly. In 
methanol-fixed preparations stained by May- 
Griinwald—Giemsa, only the nuclei could be identified 
against a homogeneous, palely stained background 
of cytoplasm. 

By a direct count of nuclei per microscopie field 
of known area, total values of about 2-5 x 10° cells 
are obtained for mature cell sheets in 80-mm. Carrel 
flasks. 

Satisfactory growth of cells occurs when amniotic 
fluid is used alone, but the cell sheets have remained 
intact for a longer period if bovine serum is added to 
a concentration of 10 per cent. No advantage was 
apparent following the addition of bovine. embryo 
extract. Antibiotics are added to the amniotic fluid 
at the time of collection (200 units of penicillin and 
200 ugm. of streptomycin per ml). 

Amniotic membranes from foetuses of 10-cm. head- 
rump length to nearly full term have been used with . 
no apparent difference in rate of growth or suscept- 
ibility to infection by foot-and-mouth disease virus. 
In general, because the amniotic fluid from older... 
feetuses is not suitable as a culture medium, only ^ 
foetuses of 10-30-em. head-rump length are used. 
On several occasions, foetuses have been successfully : 
employed following storage in utero overnight abo 
4? C. 

Following inoeulation of excess virus to cells, 
amnion cultures have usually shown cytopathogenic 
changes by 24 hr., progressing to complete degenera- 
tion by 48 hr. Occasionally, however, similar cultures — 
have continued to release virus at a fairly constant 
rate for at least 60 hr. before showing evidence of 
eytopathogenie change. The irregularity of the time 
of appearance of cytopathogenic changes, together 
with the fact that mature cultures, even when stained 
with neutral red, are almost invisible to the naked 
eye, suggest that bovine amnion monolayers would 
not be particularly suitable for the titration of the 
virus of foot-and-mouth disease using Dulbecco's 
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plaque counting method’, recently shown in this 

Institute by Sellers? to be possible with: the virus of 
foot-and-mouth „disease using monplayers of pig 
kidney cells. 

Although infections with recognized. pathogenic 
‘agents such as Rickettsia burneti, Brucella. abortus, 
Vibrio foetus, etc., could occur following fhe use of 

„amniotic membrane or amniotic fluid from à naturally 
infected foatus, no evidence of such infection has been 
observed in this series of cultures prepared from more 

than twenty-five bovine foetuses. 

T. W.-E, Pay 

Research Institute f 

(Animal Virus Diseases), 

Pirbright, Surrey. 

Jan. 13. 


aT M., Fogh, J., and Dunnebacke, T. H., Science, 122, 30 
| Enders, J. F., Proc. Soc, Exp. Biol. (N.Y.), 82, 100 (1953). 

* Rinaldini, L. M., J. Physiol., 128, Proc. 6 (1953). ; 

+ Dulbecco, R., and Vogt, M., J. Exp. Med., 99, 167 (1954). 

* Sellers, R. F., Nature, 176, 547 (1955). 





: Isolation of &-Dihydroequilin and. 
a-Dihydroequilenin from the Urine of. 
Pregnant Mares x 


Ix 1937, Hirschmann and Wintersteiner! reported 
_the isolation of 17-dihydroequilenin from the urine 
--of pregnant mares and expressed surprise that no 
< evidence of the presence of dihydroequilin was 
"obtained. (The nomenclature used here is that 
employed by Carol and his co-workers?5.) After- 
wards, the presence of 6-dihydroequilin was detected 
in material derived from pregnant mares’ urine by the 
dioxane hydrolysis procedure of Grant and Beall®, but 
isolation was not effected’. 


We now wish to report the isolation of large ' 


quantities of pure B-dihydroequilin from two different 
coneentrates of conjugated’ ‘estrogens prepared from 
pregnant mares’ urine collected respectively at mid- 
pregnancy (approximately the sixth month of preg- 
nancy) and at late pregnancy (approximately the 
ninth month of pregnancy). It was found that in 
both instances the proportion of 8-dihydroequilin 
present exceeded the proportion of B-cestradiol. No 
x-dihydroequilin was found in either concentrate. 
The findings of Hirschmann and Wintersteiner! 
were confirmed by the isolation of large amounts of 
B-dihydroequilenin from. both concentrates, but in 
addition to this æ- dihydroequilenin was also obtained. 
The latter appears to be present in such small pro- 
"portion/ that it cannot be considered a major con- 
“stituents of the. naturally occurring estrogens in 
pregnant mares’ urine. 
«The concentrates of conjugated oestrogens were 
prepared by solvent extraction of pregnant mares’ 
urine. . Predominantly non-ketonic material was 
isolated by counter-current distribution methods. 
This non-ketonic, conjugated material was hydrolysed 
by heating for 1 hr. at pH 1 on the water-bath, 
freed from ketonie material by a Girard separation, 
and a phenolic, non-ketonie fraction isolated by 
extraction into sodiam hydroxide. This phenolic, 
non-ketonie fraction, which was a mixture of cstro- 
genie diols, was finally separated. into its components 
by the chromatographie methods described by Carol, 
_Haenni and Banes* employing sodium hydroxide on 
‘Celite (manufactured by the Johns Manville Co.) as 
¿the immobile phase and benzene as the mobile phase. 
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A concentrate of mixed conjugated cestrogens, giving a 
response by the Kober procedureequivalent to 100 gm. 
of sodium cestrone sulphate, fractionated by the 
methods described abeve, gave a phenolic, non-ketonic 
fraction which yielded 3 gm. of crystalline B-dihydro- 
equilin (melting point 205-206°), identigal with the B- 
dihydroequilin prepared by Carol, Haenni and Banes* 
by reduction of equilin with aluminium isopropoxide, 
and 1 gm. of f.dinydroequilenin (melting point 
216-217?), identical with the material originally 
isolated by Hirschmaon and Wintersteiner! ; further 
quantities of 8-dihydroequilin could also be isolated 
from various other side-fractions. Products were 
characterized by infra-red examination, preparation 
of derivatives and by analysis. : 

Throughout laborasory operations care was taken 
to avoid prolonged exposure of material to strongly 
acidic conditions. When this precaution was nope- 
taken, compound 3 of Hirschmann and Wintersteiner! 
was isolated in addison to g-dihydroequilenin and 
B-dihydroequilin anc was presumabl 
isomerization of the latter in accorda 
findings of Banes, Carol and Haenni*. 

We shall publish this work in greater detail., 
elsewhere. s 








W, L. GLEN 

R. BARBER 

H. M. McConxey 
G. A. GRANT 


Research Laberatories, z | pem 
Ayerst, McKenna anc Harrison, Ltd., 


Montreal. Dec. 8. 


*Hieschononn, H., and Wistersteiner, O., J. Biol. Chem., 

4 

* Grant, G, A. and Beall, D. presented before the Laurentian Hormone 
Conference, Franconia, N. H., Sept. 1949. * 
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Mating Reaction in Yeast 


A PRELIMINARY study has been made of the mating 
mechanism of haplod cells of Saccharomyces cere- 
visiae. Three haplcid pairs were used: one pair 
from Dr. C. C. Linéegren and the others derived 
from two strains of 5aker's yeast (Lindegren's a = 
plus; a = minus mating type in Fowell’s nomen- 
clature). 

Lindegren’s discovery! that stable haploid cloBes | 
of two mating types could be derived from the* 
spores of certain strains of baker’s yeast made it 
possible to investigate Winge’s suggestion? that con- 
jugation is hormone-controlled. When haploid cul- 
tures of opposite (plus and minus) mating types are 
mixed, or cells are paired on an agar film, the cells 
may put out hyphal (‘copulatory’) processes; and 
when these meet, fusion may occur and a dumb- 
bell-shaped “zygote be formed, from which diploid 
cells may be budded. This sequence of events 
constitutes the mating reaction, and a cell which 
puts out a copulatory process may be said to show’ a 
mating response. 

Experiments in which a plus cell was placed close 
to a minus cell and allowed to grow on a malt agar 
film ina moist chamber? showed that the mating 
reaction is probably hormone-controlled, since a 








Fig. 1. (a) aro irs of haploid cells, after incubation on a malt 

agar film ; the cells of minus mating type show a mating response. 

x 480. (b) Parts of larger colonies, as (a). Both colonies were 

afterw: removed, and fresh minus cells were placed at point X. 

x 400. (c) Minus cells, after incubation on the agar at point X, 

show a mating response. x 400. (d) Fresh minus cells, showing 
normal morphology. x 400 


mating response developed without contact between 
colla of opposite mating type; but it was found 
that only the minus cells put out copulatory processes 
(Fig. l,a). In several experiments involving more 
than a hundred pairings of three pairs of haploids 
from different strains of yeast, plus cells never 
responded on a solid medium. The mating reaction 
occurred only after mutual interaction hetween a plus 
and a minus cell; but an agar surface from which 
sexually reacting cells had been removed could induce 
copulatory processes in minus cells added later 
(Fig. 1, b, c), but not in plus cells. However, on only 
one oceasion was a mating reaction observed in a 
minus culture separated from a plus culture by a 
collodion membrane. In liquid medium, it should 
*be noted, both plus and minus cells may develop 
copulatory processes. 

The investigation is continuing, with particular 
attention to the isolation of chemical substances 
involved in the mating reaction. So far, an active 
culture filtrate has not been obtained from a mating 


mixture. 
J. D. Levi* 
Department of Botany, 
Birkbeck College, 
London, W.C.1. 
- Nov. 30. 


* Present address: Distillers Co., Ltd., Research and Development 
Dept., Great Burgh, Epsom, Surrey. 
* Li C. ©., and Lindegren, G., J. Bact., 46, 405 (1943) ; Proc. 
U.S. Nat. Acad. Sei, 29. 306 (1943). "pie 
t Winge, Ü., C.R. Lab. Carlsberg, Sér. Physiol., 91, 77 (1935). 
*Fowell, R. R., J. App. Bact., 18, 149 (1955). 


NATURE: 


April 21, 1956 Vot. 177 


Viability and Developmental Capacity 
of Eggs from Immature Mice treated 
|. with Gonadotrophins 


SEXUALLY immature mammals induced to super- 
ovulate and mate following gonadotrophin treatment 
provide a convenient supply of fertilized mammalian 
eggs for experimental purposes. The time of their 
ovulation is known and is independent of diurnal 
regulation. The large number of eggs recoverable 
from, a single superovulated female can be expected 
to contain less genetical and physiological variability 
than an equal number from several mature donors. 
Also, when egg recovery necessitates killing females, 
the economy of using immature animals is realized 
in greater egg productivity and in a shortened genera- 
tion interval. It is important, therefore, to establish 
whether eggs from ovulations induced in immature 
females are of normal viability and developmental 
capacity. Previous evidence!-? on this problem is not 
decisive in that it lacks direct comparisons with 
spontaneously ovulated eggs, from adult females, 
developing in similar uterine environments: “The 
present work was intended to meet these require- 
ments. 

Genetically tagged eggs from superovulated and 
mated immature mice? were transferred as 34-day 
morule or blastocysts to the uteri of seventy-four 
adult recipients (each having borne one litter) in 
which ovulations and matings with fertile males were 
synchronous with those of the donors. A control 
series, run concurrently with the first, consisted of 
eighty-three similar transfers of eggs spontaneously 
ovulated by mature donors. Fifty-eight hosts from 
the first series and sixty-three from the control group 
became pregnant and were autopsied at 184 days 
gestation. Fetuses from transferred and native eggs 
were counted in each uterine horn, and body-weights 
to the nearest 0-01 gm. were taken after severing 
the umbilieus and removing embryonie membranes 
and surface fluid. 

Donor and recipient matings were so arranged that 
fetuses from transferred and native eggs, though 
distinguishable by presence or absence of eye pig- 
mentation, were otherwise similar in genetie back- 
ground. Donor and recipient females were from the 
same highly fertile albino stock. Males were from 
the inbred albino strain A and from a homozygous 
non-albino stock derived by repeated back-crosses to 
strain A with forced segregation at the albino locus. 
The genetic tags for transferred and native eggs were 
reversed for half the experimental and control 
transplants. 

Viability of eggs from immature mice. A comparison 
of viability of eggs from immature and mature donors 
is made in Table 1 as percentage survival of trans- 
planted blastocysts to living foetuses at 18} days 
gestation. Most transfer operations were bilateral, 
and percentage survival has therefore been computed 
within uterine horns rather than within hosts. 
(Transuterine migration of eggs** appears to be rare 
in the stocks used ; only one case was observed among 
those 124 genetically tagged eggs which survived in 
forty-one uterine horns from unilateral transfers of 
194 eggs.) Among hosts becoming pregnant, the 
incidence of horns with no transferred eggs surviving 
was greater than could be accounted for by chance 
occurrence; an estimation that whole inoculum 
loss of eggs occurs in 20-25 per cent of transplants is 
consistent with the data. Consequently, in Table 1 
a separate column is given for percentage survival 
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= . Table 1." COMPARATIVE VianITY OF EGGS FROM IMMATURE AND MATURE MICE . 
Percentage survival to 18}-days götation of blastocysts transplanted to matec adult recipients 4 


* Survival in recipients, 
.* becoming pregnant - 


Source of ” | No. of eggs trans- 


t No. horns 
transplanted eggs - 


"Total e; 





Immature donors 
Mature donors 


Immature donors 
Mature donors 


212 
100 
877 
322 


in horns with one or more transferred eggs surviving. 
In all transplants (two to six blastocysts per’ horn), 
the comparative survival-rates of eggs from immature 
and mature donors show & divergence which may be a 
consequence of the difference in mean numbers of eggs 
. per inoculum. ‘Transplants of four eggs per horn 
were the most common, and the corresponding per- 
centage survivals of eggs from immature and’ adult 


donors, of 35-85 and 38-75 per cent, respectively, . 


are strong evidence for the normal viability of eggs 
from ovulations induced in immature mice. 

Developmental capacity of eggs from immature mice. 
The developmental capacity of eggs transplanted 
from immature donors has been compared with that 
of spontaneously ovulated, untransplanted- eggs 
developing in the same uterine environment, that is, 
eggs native to the adult recipients. Hosts to 34-day 
eggs transplanted from adult donors provide a 
control for effect of transplantation on subsequent 
development. Comparisons were made within 
litters, and for each sex, of differences between mean 
weights of 18}-day foetuses from transferred and 
native eggs. From these within-litter differences, 
weighted according to relative numbers of fetuses, 
calculations were made of the best estimates of mean 
differences in weight and their standard errors (Table 
2). Neither the mean difference in weight between 
foetuses derived from eggs of immature and mature 
females, nor that between foetuses from transplanted 
and untransplanted eggs of mature females, varied 
significantly from zero. On the basis of the overall 
estimate of mean weight difference, — 0:017 + 
0-011 gm., if a retarding effect of transplantation on 
embryonic growth exists, it is most unlikely to 
exceed 0-04 gm. (P = 0:05) or 8 per cent of the 
mean weight of native embryos, 1:23 gm. It was 
concluded, first, that transplantation of 34-day 
mouse eggs does not appreciably affect their sub- 
sequent embryonic growth in a host uterus of corre- 
-sponding gestational stage and, secondly, that the 
developmental (growth) capacity of eggs from im- 
mature mice treated with gonadotrophins closely 
approximates that of eggs from spontaneous ovula- 
tions in adult mice. 


"Table 2. DRE aed OF Sinay Haas TRANSPLANTED 


M IMMATURE AND MATURE 

Comparisons within litters of weights of 181-day foetuses from trang- 

plañted eggs (immature and mature donors) and eggs native to the 
adult recipients 


Best estimate of 
mean difference 
from in wt. (T-N) 
trans. and stand. error 

eges (T)| (N) . (gm.) 


Source 
of trans- 
planted 


^| No. 
No. litters | footuses 
Sex of | for weight 
com- 
parisons 


37 : 70 
39 74 . 


35 69 
36 70 


—0 0050-020 
—0 03740 020 


—0 01340 029 
—0 01149 016 








anted 


planted per horn | receiving eggs | transplan 





_ Survival in horns with one or more fostuses 
. from transplanted eggs 


% survival No. korns 
to 184 days .| receiving eggs 


35 85 35 
88-75 32 


40:58 63 
48-76 - 63 


Total eggs 


% survival 
transplanted. 


to 18} days 


I am grateful to Tr. R. A. Beatty for encourage- 
ment and supervision, to Prof. C. H. Waddington 
for facilities provided, and to Dr. M. N. Runner for 
instruction in transplantation techniques. This work, 
which will be pubfished in detail elsewhere, is’ 
supported by a grant from the Jackson Memorial : 
Leboratory, Bar Harbor, Maine, U.S.A. 


ALLEN H. GATES 
Institute of Anima. Genetics, : 
- University of Edmburgh, 
King’s Buildings, - 
West Mains Foad, 
Edinburgh 9. 


? Adams, C. E., Proc. Brit. Soe. Anim. Prod., 97 (1954). " 

* Runner, M., and Palm, J. J. Exp. Zool., 124, 303 (1953). 

? Runner, Meredith N., and Gates, Allen, Nature, 174, 222 (1954). 
t Runner, Meredith N., J. Ezp. Zool., 118, 1 (1951). 

* McLaren, A., and Michie, D., Nature, 174, 844 (1954). 
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Reduction in Growth of Clover due to 
‘Applied Molybdenum 


In. the course of 20-operative investigations into 
problems of pasture establishment on coarse Taupo 
pumice, an observazional minor-element trial was 
superimposed upon clover. inoculation trials laid 
down by the Grasslands and Plant Disease Divisions, 
Department of Scientific and Industriel Research, 
N.Z. The soil was Kaiangaroa sandy and gravelly 
sand of pH 5-7 and low in available nutrients, derived 
from rhyolitic puncice deposited less than two 
thousand years ago. . 

Seed and serpentine superphosphate (3 ewt.[acre) 
or, in one treatmert in replicate .4, a serpentine 
superphosphate/lime mixture containing 12 per cent 
lime, were ‘roller drilled’’in on March 19, 1954. 
‘Roller drilling’ followed by brush harrowing covered. 
the seed and fertilizer to a depth of abopt 1-14 in? 
Minor ‘elements (boron, sulphur, zine, copper, 
vanadium, manganese, cobalt, singly and . all 
combined and all ercssed with sodium molybdate at- 
24 o2./acre) were then watered, or in the case of 
sulphur, dusted on. Afterwards, 1 ewt. muriate of 
potash and 3 ewt. (spring 1954) and 14 cwb. (autumn 
1955) per acre of double i ed a were 
applied. 


HERBAGE WE? WEIGHT (LB. PER 100 FT. x 20 IN. 
Cur Maron 3, 1955 


Table 1. 









Replicate A Replicate B 


Treatments NoMo + Mo |NoMo + Mo 



















Uninoculated + serp super 181 70 16 2 80 
- Inoculated 20.3 13-47 27:6 97 
me/serp. super 187 203 — — 

Available soil ito EA p.m. 007 0-18 007 034 













Total soIPMo (p.p.m.) 
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E Table 2. PLANT ANALYSES 
D 3 N .8 x Na Mg Ca Mn Cu Mo 
H n )' .00) (96) (95) (95) (96) (96) (».p.m.) (p.p.m.) (p.p.m.) 
White clover, no molybdenum. ^^ 34 0:21 2:b. 0-08 0-80 1:4 146 60 0-3 
White clover, + molybdenum 03 2 -3-5 0-22. 24 0-07 0-30 1:8 148 6:0 1-0 
Red clover, no molybdenum 0 Et . 2% 0-14 1:5 0-03 0-35 15 155 6:2 0-36 
Red clover, + molybdenum 0-14 2-6 015, 19 0-08 0-84 1-4 189 8-7 0:5 


. No effects due to minor elements were seen on 
November 17, 1954.. But on December 17, 1954, it 
was obvious that molybdenum was.severely depress- 
ing growth on replicate B and by February 11, 1955, 
the same was true of replicate A, excepting where 
the lime/serpentine superphosphate mixture had been 
used. The clovers showed no abnormal visual symp- 
toms. The effect continues at the time of writing. 
There have been no consistent effects due to other 
minor elements and no obvious interactions with 


“molybdenum. Relevant measurements are given in 


Tables 1 and 2. 

Both total and available soil molybdenum were 
relatively low, and plant molybdenum was normal 
to low. There appears to be no possibility of a direct 
toxic effect. Both inoculated arid uninoculated clovers 
were depressed, more especially in replicate B, where 


. the soil-available molybdenum, for some- unknown 


reason, was higher. The results of analyses for plant 
constituents given in Table 2 show no gross ab- 
normalities. When cut, the clovers, especially the 
red clover, had flowered and were stalky. This stage 
of growth at cutting may explain the rather low 
phosphorus, nitrogen and sulphur contents. 
effect of a small amount of lime completely offset 


. the depression due to molybdenum without greatly 


altering any plant constituent measured. 
An attempt to reproduce this depression under 


. glasshouse conditions has failed. 


a 


It is difficult to conceive of any mechanism which 
would account for this unusual happening. The 
eause probably lies within the general field of minor 
element interactions. 

R. H. Jackman 
Rukuhia Soil Research Station, E 
Hamilton, New Zealand. 
Nov. 9. 


A Small-scale Quality Test in Wheat 
Breeding 


Dr. L. Zeneny, United States Department of 


'The. 


Agriculture, Washington, D.C., has developed? and. 


improved a lactic-acid wheat-flour sedimentation 
test for the grading of bulk wheat for quality. This 
test is in use at this Division as an aid to selection 
for high baking-quality wheats. In the preparation 
of the flour for the sedimentation test, wheat grain 
is passed through a ‘C. and N. Junior’ laboratory mill. 
By suitable pulleys the speed. of the beaters is built 
up to approximately 14,000 rév.jmin. A metal screen 
fitted tó the bottom of the mill has holes ẹ in. in 
diameter : eight holes to one inch. The ground wheat 
18 sieved for 14 min. through cloth mesh 9x x using a 
‘Gallenkamp’ laboratory shaker fitted with a time 
switch. The general procedure of the test follows that 
recommended by Dr. Zeleny (private communication). 

> The first application of the test was in the selection 
of good-quality single-plant progenies from a hybrid 
line. This line (derived from a single plant in P) 
had proved by PF, to be superior in yield and other 
agronomic characters to the standard New Zealand 
variety in large replicated trials in many districts; 


but wes inferior in baking quality. One thousand 
single-plant progenies from this line were grown in 
short rows of twenty-five plants, and the sedimenta- 
tion test was applied to the bulked grain from each 
row. Only ten progenies with high sedimentation 
scores were found. In the following year the residue 
of seed from these ten progenies was sown at wide 
spacing, to provide sufficient grain for a baking test. 
The baking score of the test loaves, based on loaf 
volume and crumb texture, was better than that of 
the standard variety. 

It has been considered necessary to establish the 
validity of the sedimentation test over a range of 
varieties and localities in New Zealand. In 1954, 
sedimentation test figures were correlated with the 
baking scores of sixteen samples of one variety drawn 
from replicated field trials in different districts 
(£,—:0.89**). In 1955, samples were drawn from 
eight . similar trials, each with seven varieties, in 
différent localities. After the elimination, in the 
analysis, of differences due to varieties, high correla- 
tions were,obtained over all localities between sedi- 
mentation. test and two other tests of baking quality 
(Table 1). 


Table 1 
Correlation coefficient — 


Sedimentation vs. baking score 0-88** 
Sedimentation vs. total nitrogen (Kjeldahl) 0 85** 
Total nitrogen vs. baking Score D 80** 


It was found in the analysis of the set of trials, 
after the elimination of differences due to locality 
and error, that for varieties as a group, the correlation 
coefficient between the sedimentation test and baking 
score was only 0-08: Therefore it would appear that 
@ calibration for individual varieties would be necess- 
ary before the general application of the sedimenta- 
tion test. In a more extended series of trials covering 
further localities, the correlation coefficients for 
individual varieties ranged from 0-80 to 0-03. A 
graphical representation of the relationship between 
baking score and' sedimentation test shows a set of 
variety regression lines which appear on preliminary 
evidence to be parallel. 

The method has proved useful in the selection of 
single plants, grown at wide spacing, from hybrid 
bulks in the Fẹ and F, generation. About 2 per 
cent, of the material sown is selected on agronomic 
characters; the individual plants are threshed, 
seventy-five grains are reserved for sowing, and the 
remainder are milled for the sedimentation test. 
13 gm. of wheat, yielding 7-5 gm. of flour, are, re- 
quired for each test, but a less accurate test ean be ` 
made on 8 gm. Grain from plents with sedimentation 
scores above the average for the particular bulk is 
sown for further observation. It is not desirable 
to set high limits for the selection of- plants from 
each bulk: the test is accurate, but the relation 
between test score and baking score differs between 
varieties, and therefore between plants within a 
hybrid bulk. The value ‘of small-scale quality tests 
is to allow the rejection, in the early stages of 

selection, of those plants 'or progenies which would 
have proved to be of poor baking quality. It has been 
found that, whereas the sedimentation test accentu- 
ates differences in quality at the higher end of the _ 
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scale, other small-scale tests in use are not sufficiently 
critical at this level. 
The application of the sedimentation test to hybrids 

in advanced generations has been successful and the 
use of the test in the early generations of wheat 
crosses is under investigation. It may be possible 
to select for flour quality at the same time as for 
other agronomic characters. 

el L. G. Corr 

Crop Research Division, 
Department of Scientific and Industrial Research, 
Private Bag, 
Christchurch, New Zealand, 
Nov. 22. 


3 Zeleny, L., Cereal Chem., 24, 465 (1947). 


Abnormal Hemoglobins in the Kasai f 
Province of the Belgian Congo  . 


Hæmocrosr C was first detected among American 
Negroes, and figures for its incidence range between 
1:4! and 3 per cent?. As the anomaly seemed 
virtually absent in the white race, it was reasonable 
to suppose that the gene responsible for it had been 
imported from Africa in the times of slave trade. 
This was soon confirmed by a survey of Edington 
and Lehmann’, who found hemoglobin C to be 
present in 12 per cent of 200 hospital out-patients 
in Accra (Gold: Coast). Recently, individuals with 
this hemoglobin have -been reported from French 
North Africa’. It is also known to exist in Liberia 
and in French West Africa (Neel, J. V., personal 
communication). 

In Hast Africa, surveys for abnormal hemoglobins 
among natives from Ug&nda*, Southern Sudan and 
Tanganyika® did not provide any specimens of 
hemoglobin C. In South Africa, hæmoglobin C was 
found in 2 out of 219 blood specimens of Cape 
‘coloured’ individuals". However, as Lehmann points 
out, these sporadic cases may be the result of the 
introduction of slaves from West Africa. 

As no results for hemoglobin C are available for 
Central Africa, we undertook an investigation at 
Luluabourg, a town of 40,000 inhabitants, situated 
in the Kasai Province to the south of the Congo 
Basin. Blood specimens for paper electrophoresis 
of hemoglobin were obtained from 500 unrelated and 
unselected natives. Most of them were young adults 
belonging to the important Baluba tribe. The 
apparatus and the technique used were those already 
described by one of us’. In addition to-electrophoresis, 
all specimens were examined for sickling in 2 per 
cent sodium metabisulphite. 

Of the 500 samples tested, 148 (29-6 per cent) showed 
sickling. In all these instances the electrophoretic 
pattern was that of the heterozygous sickling trait. 
All other hemoglobin samples showed a single com- 
ponent corresponding to normal adult hemoglobin. 
The pattern of homozygous sickle- cell ansemia, was 
not encountered in our sample. Although sickle-cell 
anemia is & very common disease at Luluabourg 
(75 new cases were seen during the past ten months) 
we were never able to diagnose the disease in adults 
beyond the second decade. 

Apart from this investigation, 35 further specimens 
were selected from patients suffering from different 
symptoms suggestive of sickle-cell disease. The 
hemoglobin of one of these patients showed the 
electrophoretic i la of a hemoglobin S-C mix- 
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ture, and was thus diagnostic for sickle-cell hemo- 
globin, © disease. „This patient was a male adult 
with slight anemia, xumerous target cells and a high . 
percentage of red cells sickling in vivo. His chief 


. complaint arose from a mutilating necrosis of the 


femoral head. A complete case report of this patient 
has been published exsewhere®. 
The anthropological significance of this sporadic 


` case has probably no more value than those found in 


+ 


the Cape ‘coloured’ population. The patient was 
originally from the enclave of Cabinda situated & 
few miles to the north of the Congo estuary. As 
there has been for generations a busy trade between 
the natives of Cabinda and those of the Guinea coast, 
the occasional presence of hemoglobin C is not 
surprising. This study in association with other 
surveys provides further evidence that the diffusion . 
area, for the gene of hemoglobin C does not extend 
south of the equator. 

This investigation was supported in part by State 
of Washington Initiative 171 funds for research in 
biology and medicine. 

J. VANDEPITTE 
Medical Laboratory, 

Luluabourg, 
`- Belgian Congo. 


Arno G. MOTULSEY 
University of Washington 
School of Medicine, 
Department of Medicine, 
Seatile, Washington. 
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Orotic Acid as 2 Survival Factor in Rats 
Deficient in the Animal Protein: Factors 
of Casein 


VIVIANI et al. have recently shown that orotic 
acid may be one of zhe growth factors for rats de- 
ficient in the animal protein factors of casein, but 
not for normal rats. These and previous?? observa- 
tions suggest a possible relationship between orotic 
acid and animal protein factors of casein. Therefore, 
in the present work, our investigations have been 
extended to the sign-ficance of prophylactic feeding 
of orotic acid upon tae most dramatic aspect of the 
deficiency of animal protein factors of casein, namely, 
the high mortality cf the newly born of the first 
generation and the total mortality of the second 
generation. 

To this end, we ‘have divided from weaning (21 
days of age) thirty female rats of the Sprague-Dawley 
strain into three groups and placed them on the 
three experimental rations described in Table 1. 

In these three groups of female rats and in the 
female rats of the subsequent filial generations, the 
survival of young from birth to weaning has been 
recorded. The results are reported in Table 2. , 

From the above results it appears evident that 
orotic acid may be & new, factor for the survival of 
newly born rats deficient in the animal protein 
factors of casein. » 

Since orotic acid Coes | not appear to be essential 
to survival, we think that orotic acid may be: 
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Table 1 





Devold of 


Devoid of casein animal 


Basal | casein animal| prot. factors +- 
prot. factors 


Diets* 
7 orotic acid 


-Ground cereals (wheat, 
maize, barley, oats, 
rye) 

Crude rennet caseln 

Purified casein devoid of 
casein animal prot. 
factors (ref. 3) 

Wheat germ 

Calotum lactate 

Sodium chloride 

Orotic acidt 





* The three diets are supplemented with catrots and fresh vegetables 
ad libtum twice a week. 


t Oroticacid manufactured by Biochemical Inc. ,Co., Cleveland, Ohio 


Table 2 





-u Tos Devoid of 











` Devoid of casein animal 
Diets Basal |easein animal | prot. factors + 
ta & 7. de SAG prot. factors orotic acid 
Generations? I|II|I II I II 
.No. of animals 10 | 10 | 10 107 |10 10 
No. of young perlitter | 11 | 11 | 10-1 8:8 | 10-2 9-2 
Mortality of young in 
21 days (per cent) 2 2 | 72 100 6 7 
Mean weight of young 
at 21 days (gm.) 48 | 48 | 32 _ 46 43 





(a) one of the animal protein factors ; (b) a precursor 
or & part of the ‘animal protein factors, should the 
animal protein factors prove to be unique substances ; 
or (c) a substancé with high sparing action on the 
animal protein factors of casein. * 


: . A. RABBI 
Á M. MARCHETTI 
E R. VIVIANI 
G. MORUZZI 
Istituto di Chimica Biologica, 
Università di Bologna. 
Dee; 14. . 2^ 
iic Beg Marootti, M., Rabbi, A., and Moruzzi, G., Nature, 170, 


? Moruzzi, G., Rabbi, A., Viviani, R., and Marchetti, M., Acta Vitam- 
inol., 8, 135 (1 95 4). 
a Piccioni, M., Rabbi, A., and Moruzzi, G., Sence, 118,.179 (1951). 
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The “Striped Marlin (Makaira audax Phillipi) 
in South Africa 


MARLIN fishes of the genus Makaira Lacépéde, 
1808, occur throughout almost all tropical and 
temperate seas, and are of interest not only to the 
scientist but are also the prime quarry of the big- 

" game angler. 
ranging fishes is troublesome, since‘ few scientists can 
hope to examine an adequate series of fishes from 
over & wide area, and the number of species accepted 
by workers varies from three to. the patently 
unacceptable sixteen of J ordan and Evermann 
(1926). 

Makaira audax Phillipi, 1887, the well-known 
‘striped marlin’, has hitherto been regarded as con- 
fined to the wide area of the Pacific. Although 
variable in colour and markings more or less accord- 
ing to where it occurs, and though these variations 
have been described as different species, the species 

- is in effect sharply defined by the elevated front lobe 
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The systematics of these large wide-' 
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of the dorsal fin, which is never less than, but almost 
always higher than, the depth of the body below, 
and about one and a third in the upper caudal lobe. 
The lateral line is virtually obsolete. The spear is 
slender, its width at tip of lower jaw about one-seventh 
of the preocular length of the mandible. The body 
is usually clearly striped. 

By most American workers this species is regrettably. 
labelled M. mitsukurii Jordan and Snyder, 1901, even 
though audax Phillipi clearly has priority. 

This characteristic fish has been reliably recorded 
from the Western Pacific coast of America, Hawaii, 
Fiji, the seas about Japan, the Philippines, Australis 
and New Zealand. It has not before been certainly 
recorded from the Indian Ocean. Morrow? states 
that specimens of this species were seen alive in the 
sea, off the coast of Kenya, but not captured. He 


.also regards Makaira brevirosiris (Playfair), 1866, as 


possibly this species ; but from Playfair’s description 
and the illustration’, it is quite clear that Playfair’s 
fish was & specirhen of the widespread indicus 
Valenciennes, 1831. i 

LaMonte? records Makaira mitsukurii J’ & S. 
(= audax)'.from Ceylon on the basis of a brief 
description and an illustration by Deraniyagala*. But 
it is quite plain that this Ceylon fish cannot be audax. 
In any event there is confusion, since in the first 
paper the fish figured is clearly only about 6 ft. in 
length, whereas the dimensions given in the “Atlas” 
show it as almost 12 ft. 

The present account is based on & specimen 
captured by an angler off Mossel Bay, South Africa, 
at about lat. 34° 5’ S., long. 22° 12’ E. It was taken 
to Cape Town’; but as there was doubt about its 
identity, on request of the Press I went by air to 
Cape Town to examine the fish, when I found that it 
was unquestionably audaz. This is far south for any: 


'. marlin’ to be, captured, but is in line with their 
"presence off New Zealand and the west coast of 


South America. It is noteworthy- that specimens 
of the black marlin, M. indicus Valenciennes, 
have also been captured and many more have 
been seen at other parts along the shores of South 
Africa. 

The main dimensions of this 160-lb. Mossel Bay 
specimen, in inches, are-as follows: total’ length, 
standard length, 89; snout tip, to eye, 21; 
to hind margin opercle, 34; to anal origin, 614; 
depth of body, 134; height of dorsal lobe, 18; of 
anal lobe, 11; upper caudal lobe, 24; lower, 23; 
tail spread, 344; pectdral fin, 20%; pelvic fin, 143; 
width of spear at tip lower jaw, lis, at two inches 
from apex, only 3. The colour was brilliant purple, 
the numerous conspicuous transverse stripes faint 
lavender. The specimen is in my possession and will 
be mounted for retention in this Department. 

Assistance from the South African Council for 
Scientific and Industrial Research has enabled this 
specimen to be preserved. 


J. L. B. Surrg* 


Rhodes University, 
Grehamstown, 
South Africa. 
Feb. 12. 


* S.A. Counoll for Scientific and Industrial Research Fellow in 
Ichthyology. . 
1 Ann. Mag. Nat. Hist., (12), 7, 819 (1964). 
2? Playfair, “Fishes” (Zanzibar, 1868). 
> Bull. Amer. Mus. Nat, Hist., 107, Art. 3, 884 (1955). 


4 Spolia Zeyl.; 20, 139, P1.'1, Fig. b (1951) ; '"Atl,Col. Vert. Ceylon", 
1, pl. 27 (1962 ). 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


j Ev Monday, April 23 


INSTITUTION OF. ELECTRICAL ENGINEERS, RADIO AND TELECOM- 
MUNIOATION SEOTION (at Savoy Place, London, W.C 2), at 5.30 p.m.— 
Tatormal SE on Mg patents Pepe Te Mr. e W. e: 

ummer : utomatic jembly Systems for Electronic E ment” 
(with films and demonstrations). Tr 


Tuesday, April 24 - 


INSTITUTION OF CHEMICAL ENGINEERS (at the May Yair Hotel 
. Berkeley Street, London, W.1), at 11 a.m.—Thirty-fourth Annual 
Corporate Meeting. 12 noon—President’s Address—“The Techno- 
logical Awakening”. 


SOCIETY OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (at the 
Chemical Society, Burlington House, Piccadilly, London, W.1), at 
5.30 ee General Meeting. Mr. A. W. Marsden: ‘Future 
Trends in Agricultural Production’. 


INSTITUTION OF MECHANICAL ENGINEERS, INTERNAL COMBUSTION 
ENGINE GROUP {at 1 Birdcage Walk, Westminster, London, S.W.1). 
at 6.45 p.m.—Discussfon on “Are Diesel Engines Inherently Noisy 2?” i 


ROYAL ABRONAUTIOAL SOCIETY (at 4 Hamilton Place, London, W.1), 
Te R.-H. Whitby: “The Development of Helicopter 


SoCIETY,OF INSTRUMENT TxOHKOLOGY (ab Manson House, 26 Port- 
land Place, London, W.1), at 7 p.m.—Prof. H. Kramers: “Dynamic 
ShaTaoteristies of some Neutralization Processes and of Glass pH 


Wednesday, April 25 


GEOLOGICAL Soctery OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 3 p.m.—Annual General Meeting: 


8 ROYAL METEOROLOGICAL SOCIETY (at 49 Cromwell Road, London, 
- W.7), at 5 pm.—Annual General Meeting, Dr. R. C. Sutcliffe: “The 
Moisture Balance of the Atmosphere” (Presidential Address). 


BRITISH INSTITUTION OF RADIO ENGINEERS, LONDON SEOTION 
(at the London School of Hygiene and Tropical Medicine, Kep 
Street, Gower Street, London, W C.1), af 6.80 p.m —Mr. M. Smith: 


“Radio and Television Interference—its Growth and Effects”. 


SOCIETY or CHEMICAL INDUSTRY, PLASTICS AND POLYMER GROUP 
(at the Chemical Society, Burlington House, Picéadilly, London, W.1), 
at 6.80 p m.—Dr. N. Grassie: “The Role of Abnormal Leakages in 
Polymer Degradation”. 


at fib nae oF, METAIS fet E Grosvenor Gardens, London, S[4:), . 
.m.—Prof. Cyril S. Sm Chi D The 
Beginnings*of Metallography". (pulvere cago): “Ther 


SOCIETY FoR VISITING SCIENTISTS (at 5 Old Burlington Street, 
London, W.D, at 7.30 p.m.—Discussion Meeting—“Vital Statistics 
in Psychiatry”. Chairman: Prof. Aubrey J. Lewis. Speakers: Dr. 
Vera, Norris, Prof. L. S. Penrose, F.R.S., and Dr. Peter Sainsbury. 


Thursday, April 26 


Xovan Sooty (at Burlington House, Piccadilly, London, W.1), 
at 4,30 p.m.—Meeting for election of Foreign Members. Mr. R V. 
- Qoxon and Mr, R. J. Robinson’ “Carbohydrate Metabolism in Blood 
Cells Studied by Means of Isotopic Carbon"; Mr. J. T. Davies, Mr. 
D. A. Haydon and Sir Eric Rideal, F.R.S.:' "Surface Behaviour of 
Bacterium coli", » 


ROYAL SOCIETY OF ARTS, COMMONWEALTH SROTION (at John Adam 
Street, Adelphi, London, W.C.2), at 6.15 p.m.—Mr. C. M. Gray: 
“The Snowy Mountains Scheme”. 


. CHADWICK TRUST (at the Royal Society of Health, 90 Buckingh 
Palace Road, London, S.W.1), at 5 30 p.m.—Mr. J. Rawlinson : terhe 
Gengenary of London's Main Drainage System'" (Chadwick Public 

cture). , 


Woo ab 830 5. RE eer {ot SavoyTElace, London, 
.0.2), at 5.30 p.m.—Prof. A. ©. B. Lovell, .8.: Forty-seventh 
Kelvin Lecture on “Radio Astronomy”. 8 


" UNIVERSITY or LONDON (at King's College, Strand, London, W.C.2), 
at 5.30 p.m.— Prof, A. Andreotti (University of Turin): “The Problem ; 
of Complete Intersections” * (I'urther Lecture on May 3.) 


Friday, April 27 


INSTITUTION OF MECHANICAL ENGINEERS (joint meeting with the 
INSTITUTION OF CIVIL ENGINEERS and the INSTITUTION OF ELECTRICAL 
ENGINEERS, ab 1 Birdcage Walk, Westminster, London, S,W.1), at 
5.80 pha Maurice Bowra “The Impact of Engineering on 
Society” (Graham Clark Lecture), 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
a. p Harold Spencer Jones, F.R.S : “Edmond Halley and 
is Work” 3 


Saturday, April 28 


BRITISH PSYOHOLOGIOAL SoctETY, SOCIAL PSYCHOLOGY SECTION 
(in the Psychology Department, Birkbeck College, Malet Street, 
London, W.O.1), at 2.30 p.m.—Syinposium on “Recent Developments 
in Survey Methods” Due : 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on ór 
before the dates. mentioned : 

LECTURER (with research experience and preferably industrial 
experience) IN ORGANIC, CHEMIETRY ; and an ASSISTANT (Grade B) 
IN Puysics—The Registrar, Nottingham and District Technical 
College, Shakespeare Streez, Nottingham (April 25). 

Puysicist (with an honours degree) IN THE DEPARTMENT OF 
PHYSICS APPLIED TO MEDICINE, for work concerned with the applica- 
tion of radioactive isotopes in clinical investigations—The Secretary, 
Price Deparment, MidClesex Hospital Medical School, London, 

P pr za i A 

ANALYST (with a university honours degree or Associateship of 
the Royal Institute of Chemistry, and experience in a Public Analyst’s 
or similar laboratory,-preerably dealing with water and sewage 
analysis)—City Analyst, 123 Mount Pleasant, Liverpool 8 (April 28). 

ASSISTANT LECTURER or LEOTURER (with specialist knowledge in 

-some aspect of microbiology or plant pathology) IN THE DEPARTMENT 
OF BorANY—The Registrar, The University, Liverpool (April 28). 

PRINCIPAL SOrENTIFIO OFFICER (with a degree of high standard in 
mathematics or equivalen> qualifications, extensive experience of 
théoretical work in supersonic aerodynamics, and ability to direct 
the work of others) IN THR AERODYNAMICS DIVISION, Weapons Re- 
search Estabhshment, Sahebury. South Australia to initiate and be. 
responsible for research, especially of a mathematical nature, in super- 
sonic and transonie flow, and to collaborate with staff carrying out 
experimental work in this 3eld, and to exercise supervision over. the 


york of other scientific staif—The Senior Representative (A.P.42/1), — 


epartment of Supply, Azstralia House, Strand, London, WC 2 
(April 30). 


ENGLISH ExxorRic RESEARCH FELLOW IN ABRONADTICS'for post- + 


graduate research into proElems of vibration or stability and control 
oF ce r 1). Warden, College of Aeronautics, Cranfield, Bletchley,. 

uc ay 1). 

. ASSISTANT ADVISORY BaOTERIOLOGIST (with an honours degree 
in bacteriology or equivalent, and postgraduate experience) at Perth 
Sub-Station— The Secretarx, Edinburgh and East of Scotland College 
of Agriculture, 13 George Square, Edinburgh (May 4). 

ASSISTANT EXPERIMENTS OFFICER (with a degree m botany or 
an allied biological sciencé)IN THE DEPARTMENT OF BREEDING, 
to assist with cytological studies of horticultural crops—The Secretary, 
ae pines Horticultural Fnstitution, Bayfordbury, Hertford, Herts 

y À 

ASSISTANT LECTURER 0- LEOTURER (preferably on the experi- 

mental side) IN Puysics—The Registrar, The University, Sheffield 


(May 5) 

MATHEMATICIANS, Exper-mental Officer or Assistant Experimental 
Officer grade (preferably with a pass degree ın mathematics, or at 
least H.S C (science) or equ-valent) at the Ministry of Supply Ordnance 
Board, London, for work on ballistics (duiles include "analysis of 
experimental results and computation of gunnery data)—The Ministry 
of Labour and, National Service, Technical and Scientific Register (K), 
26 King Street, London, 3 W.1, quoting A 126/6A (May b). 

ASSISTANT LECTURER (vith a good honours degree and some 
research experience} IN PH7SICAL CHEMISTRY-—The Registrar, King’s 
College, Strand, London, *V.C.2 (May 11). * 

LECTURER-or ASSISTANT LECTURER IN PHYSIOLOGY—The Registrar, 
The University, Sheffield (May 12). - ; 

Som MINERALOGIST (with a university honours degree in science, 
with chemistry and geology as major subjects, and greferabiy soil 
research experience) IN TAB DIVISION OF Soms, Commonwealth 
Scientific and Industrial Research Organization, South Australia, 
to conduct reseaich into tae muneralogy of soils, as part of a pro- 
gemme relating to chemical properties with mineral composition— 

hief Scientific Liaison Officer, Australian Scientific Liaison Office, 
Afra : House, Kingsway, London, W.0.2, 270/123 


(May 12). 

LEOTURER IN ANTHROPOLOGY at the University of Sydney, 
Australin—The Secretary, ssociation of Universities of the British 
[^o P Qc 36 Gordcn Square, London, W.C.1 (Austraha, 

y ‘ 

SoreNTIFIC OFFIOER (with a science degree of a university in the 
U K , with passes in biochemistry, zoology or botany, ete., and prefer- 
ably relevant postgraduat= experience) at the Blood Transfusion 
Centre, Oxford—The Medical Director, Regional Blood Transfusion 
Centre, Churchill Hospital. Headington, Oxford (May 14). - 

SorgNTIFIC OFFICERS (® (with an honours degree in animal 
husbandry or equivalent qualification) for experimental work with 
hill sheep end cattle; and 3orgNTYFIO OFFICERS (2) (with an honours 


quoting 


. degree in botany, agricultural botany or principles of plant husbandry) 
Farming Research : 


IN THE BOTANY DEPARTMELT—The Secretary, Hill 
Organization, 48 Palmersten Place, Edinburgh 12 (May 14). 

PLANT PHYSIOLOGIST (wiih'an honours degree in science or agri- 
cultural science ‘and postgraduate research experience in plant 
physiology) IN THE DEPARTMENT OF PLANT PHYSIOLOGY, Waite 
"Agricultural Research Inst-tute, for research in the general field of 
carbohydrate metabolism of economic plants—'The Registrar, Univer- 
sity of Adelaide, Adelaide, South Australia (May 15). 

Dr. LER’S PROFESSOR OF EXPERIMENTAL PHILOSOPHY— Ihe 
Registrar, University RegBtry, Oxford (May 17). 

SSISTANT IN THE DEPAETMENT OP GEOGRAPHY ; and à LECTURER 
(with special knowledge in she geography of climate, soil and vegeta- 
tion) IN THE DEPARTMENT DF GEOGRAPHY—-The Assistant Secretary, 
The University, EdinburgF. (May 19) 

ASSISTANT LECTURER (preferably with special qualifications and 
experience in animal hushan: IN HUSBANDRY, at the 
School of Agriculture, Sutton Bonington, near Loughborough— 
The Registrar, The University, RE remi (May 19). 

LECTURER IN MATHEM TIOS—The Secretaiy, The University, 
Aberdeen (May 19). 5 à i 

LECTURER (with special cualifications in applied mathematics, and 
-preferably an interest in fluid dynamics) IN MATHEMATICS— Ihe 

gistrar, The University, Manchester 18 (May 19). 


^ -sfandard— Northern Polyteohni 


; ." herbage seed multipliention—The Secretary, 


"REPORTS and- other PUBLICATIO 


D 
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ASSISTANT LEOTURER IN PHYSIOS—Prof. K. G. Emleeus, Queen's- 
University, Belfast (May 20). A 
* ASSISTANT LIBRARIAN (preferably science graduate with pro- 
fessional diplomas and experience), at the University College of 
Rhodesia and Nyasaland—The Secretary, Inter-University Council 
d Highor Education Overseas, 29 Woburn Square, London, W.C.1 
y sr -^ k 

LEOTORER (with training and research experience) IN MATHEMATICAL 
Puysicos—The Registrar, The University, Birmingham (May 92). 

HENRY BELL WoRTLEY CHAIR oF METALLURGY—The Registrar, 
The University, Liverpool (May 26). 

LEzOTURER (with training and experience in experimental physics) 
IN Paysios, at the University College of the West Indies—The 
Secretary, Inter-University Council for Higher Education Overseas, 
29 Woburn Square, London, W.0.1 (May 31). 2 = 

SENIOR LECTURER (with a degree in science or engineering, with 
geology as à major subject, and field experience in mining and/or 
engineering geology, and preferably experience in mineragraphy 
and/or geophysical exploration) IN ECONOMIO GEOLOGY, at the Univer- 
sity of Western Australia—The Secretary, Association of Universities 
of the British Commonwealth, 86 Gordon Square, London, W.C.1 
(Australia, June 1). Z 

Broouemist (Senior grade) to the Rochdale Group of Hospitals-—- 
The Group Pathologist, Birch Hill Hospital, Rochdale, Lanes. 

British RUBBER PRODUCERS’ RESEAROH FELLOW (with-a good 
honours degree in engineering or physics, and industrial or research 
experience) for research into the mechanical properties of rubber— 
The Registrar, The University, Nottingham 

ENGINEERS and PHYSIOISTS (particularly with electronics) (Experi- 
mental Officer and Assistant Experimental Officer grades), in 
Experimental Establishments, in the London, Portsmouth and Wey- 
mouth“ areas, Cheltenham and Scotland—The Ministry of Labour 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, S.W.1, quoting A.214/5A. E 

LECTURER (preferably with an honours degree, and teaching, re- 


. Search or industrial experience) IN PHYSIOS; and an ASSISTANT 


" 


LECTURER, Grade B (preferably with an honours degree, and teaching, 
research or industrial experience) IN PHysios—The Clerk to the 
Governors, Mid-Essex Technical College and School of Art, Market 


Road, Chelmsford. 


NATURE 


LEOTURER (specializing in paleontology-stratigraphy) IN GEOLOGY, . 


and a LEOTURBR (epacializin in petrology mineralogy) IN GEOLOGY — 
The Acting Dean, College of Arts and Science, Baghdad, Iraq 

LECTURER (vith a degree or equivalent in microbiology or bacterio- 
logy, and preferably some experience of Industrial applications) “IN 
MiOROBIOLOGY—The Secretary, Royal Technical College, George 
Street, Glasgow, 0.1. ^, 

READER or SESIOR LEOTURER IN MECHANICAL ENGINEERING; 
& SENIOR LECTURER, LBOTURER-Of ASSISTANT LECTURER IN MECH- 
ANICAL ENGINEERING; ‘and a SENIOR LECTURER, LEOTURER or 
ASSISTANT LEOTURHR IN. CIVIL ENGINEERING, at the University 
College of Khartoum, Sudan— The Secretary, Inter-University Council 
for Higher Education Overseas, 29 Woburn Square, London, W.OC.1. 
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Acipenser ruthenus L. By Ian © Smith.’ Pp. 1-14--8 plates. (Edin- 
burgh and London :. Oliver and Boyd, Ltd., 1950.) 5s. 9d. 72 
ational ‘Union of Students. 


1955/6 Survey of Local Education — 


Authority Awards to, Students and Grants Year Book. Pp. 84. 


(London: National Union of Students, 1956.) ss. ` 
University of Leeds. Publications.and Titles of Theses 1052-3. 
. 76. (Leeds: The University, 1955.) 6d. Di ' [82 
Field Studies Council. Annual Report 1954-1955. Pp. 64-48 plates; 
(London : . Oakley, Secretary ana 


A 


Field Studies Council (A. G. T. 0 
Treasurer, 119-125 Finsbury Pavement), 1956.) 

Mental Health Research Fund, Annual Report and Balance Sheet 
as at 30th September, 1955, with Income and Expenditure Account 
for the year d that date. Pp.12. (London: Mental Health RU 


, . [1 
"Report òf the Committee of Inquiry into the Electricity Supply 
i (Cmd. 9672.) (London: H.M. Stationery 


Industry. Pp. visi+-189. 

Office, 1950 ) 65. 6d. net. . 159 
‘New Developments in Industrial Leadership in Great Britain, the 

United States, Germany and France. Edited by Frank A. Heller. 

(New Development Series, No. 1.) Pp. 

Management Association, 1955.) bs. jisa 
Iodine Information No. 45: Analytical Chemistry, Iodine Methods 

Japa 1008. Pp. 56. (London: Chilean Iodine Information Bursan 


4 


< Other Countries 


"Tea Research Institute of East Africa. Annual Report for the year 
1954 Ep. 42," Pamphlet No. 12: Proceedings of the Third Confer- 
ence, 12th August, 1955. Pp.48 (Kericho: Tea Research Institute 
of East Africa, 1955.) 2 [32 

Biologische Bundesanstalt für Land- und Forstwlrtschaft in Berlin- 
Dahlem. -;Bibltographie der Pflanzenschutzliteratur, 1951. Bearbeitet 
von Regierungsrat Dr. J. Barner. Pp. xliv+420. (Berlin: Verlag 
Paul Parey, 1955.) S E 

Metropolitan-Life Insurance Company. Statistical Bulletin, Vol. 
86, No. 12: Large Population Increase in 1955. Pp.12. (New York: 
Metropolitan Life Insurance Company, 1955. [72 

Radio-Philatelia. By Herbert Rosen. Pp. 48. (New York: Audio- 
Master Corporation, 1950.) 2 dollars. 

Conseil.Permanent International pour ap nm de la 
Charlottenlund Slot, Danemark. Annales Biologiques, Vol. 11, 
1954, Rédigé par A. Fridriksson Pp. 186. 40 kronor. Rapports et 
Procés verbaux des Réunions. Vol. 140, Part 2: Herring Tagging 
Techniques and Results. Pp. 54. 15 kronor. (Copenhague: dr: 
Fred. Høst et Fils, 1955 and 1956.) [72 

Durban Museum and Art Gallery. Annual J 
long 964 1965. Pp.16. (Durban: Durban Museum and Art Gallery, 


Joo ] t 
Harvard University : Blue Hill Meteorological Observatory. Meteor- 
ological Radar Studies. No. 2: Spiral Precipitation Patterns in 


. Extratropical-Cyclones. By John H. Conover, Pp.iii--11--9 figures, 


SENIOR LEOTURER IN PHYSIOS—The Secretary, Royal Technical . 


College? Glasgow. 
SENIOR LEOTUREE IN PHYSICS 
c, Holloway, London, N.7 

Son, SuRYEYORS (with BSc (Agr.) or equivalent qualification) 
with the New South Wales Department of Agriculture, to carry out 
soll surveys in any part of New South Wales, prepare data and draft 
maps from surveys, laboratory work, eto.—The Agent General for 
New South Wales, 56 Strand, London, W.0.2. 

TEOHNIOAL'OFFIOER (with a degree in botany or equivalent qual- 
fications, and preferably practical experience of seed production) for 
, National Institute of 
Agricultural Botany, Huntingdon, Road, Cambridge. 

TECHNICAL RESRAROH ASSISTANT IN THE BACTERIOLOGY DEPART- 
MENT—The Secretary, Queen Elizabeth College (University of Lon- 
Aon), Campden Hill Road, London, W.8. eae, 

m "n 


NS 


4 


© dali (not included ın the monthly Books Supplement) 
DAP 


^ 


4 


. and Winter Barleys. Pp. 2. No 


P 


Great Britain and Ireland it 


= Association of Scientific Workers Atomic Energy Progress Notes 
Vol.1: Pp.ii--45. Third edition. 25.82. Vol.2:-Pp.ii--32. Thir 
edition. 2s, 86d. Vol 3: Pp.ii+24. 23.64. 
Scientific Workers, 1955 and 1956.) 

National Institute of Agricultural Botany. Farmers’ -Leaflets.- 
No.2: Varieties of Spring Wheats and Spring Barleys. Pp.4. No.8: 
Varieties of Winter Wheats. Pp. 4. No.9: Varieties of Winter-Oats 
.12: Bve. Pp. 2. No 13: Varieties 

- of Spring Oats. .Pp. 4. (Cambridge: National Institute of Agricul: 
tural Botany, 1956.) ‘(7% 
. „British Museum (Natural History). Great Barrier Reef Expedition 
= 1928-29. Scientific Reports. Vol. 6, No. b: The'Sergestidae-of the 
Great Barrier Reef Expedition. By Dr. Isabella Gordon. Pp. 323-334. 
(London: British Museum (Natural History), 1956.) 5s. 
Instructions for Rearing and Breeding Locusts in the Laboratory. 
n 5) Hunter-Jones. Pp.9. (London: Anti-Locust Research Centre, 


; TÀ 
Brightray, Coated Exhaust Valves Pp. 8. Wiggin Nickel Alloys 
n by Powder Metallurgy. Pp. 20. (Birmingham: Henry Wiggin and 
0., s . : 
Mechanisms: an International Bibliography. Compiled and 
Edited by “Dr. P. Grodzinski. Vol. 1, No. 1 (January 1956). Pp. 8. 
Basic annual subscription in the United Kingdom, 21s.; abroad 252, 
(London: Dr. Paul'Grodzinski, 41 Tudor Close, N.W.3.) 72 
Transactions of the Royal Society of Edinburgh. Vol. 63, Part 1, 
No. 1: The Structure of the Skin and. Dermal Scales in the Tail of 


~ 


` 


-` v 
to teach up to B Se. (Special) Degree" - 


(Londón: Association = = 


, 


[72 ^ 


No. 8: The Melting Layer. By Raymond Wexler. Pp. 1v+18. 
(Milton, Mass.: Blue Hill Meteorological Observatory, 1955.) [72 
Proceedings of the Ninth Annual Conference on the Administration 


‘of Research, September 7-9, 1955, North-western University Tech- 
“nological Institute, Evanston, lilinois, U.S.A. 


(University Series ) 
Pp. 107.. (New York: New York Unlversity Press, 1950.) 4 
dollars. {72 


‘Commonwealth Sclentific and Industrial Research Organization, 
Australa Soil Publication No 5: Mineralogical Examination ofa 
Yellow Podzolic Soil Formed on Granodiorite. By R. Brewer. Pp. 
28+1 plate. (Melbourne: Commonwealth Scientific and Industrial 
Research Organization, 1955.) 72 

Institut de France. Académie des Sciences Annuaire pour 1958. 
Pp. i+225. (Pari: Gauthier-Villars, 1950 ) 92 

Trinidad and Tobago. Forest Department Annual Report for the 
year 1954, 
1955.) 86 cenis. . [92 

Quarterly Bulletin of the International Association of Agricultural 
Librarians and Documentalists. Vol.1, No. 1 (January 1050). Pp. 35. 


Report for the Munteipal-* 


* 


(London: Polytechnic, 


- 


Pp. 44+1 map. (Trihidad : Government Printing Office, 


Subscription rates: Libraries and other Institutions: 50 Swiss francs ;° 


45 Dutch florins; 82s. 6d.; 12 50 dollars. Individual subscription for 
personal and private use only: 10 Swiss francs; 8 Dutch florins; 

8s. 6d.; 2.60 dollars. (Wageningen, Netherlands: Mr. T. P. Loosjes 
(Treasurer), Centrum voor Landbouwdocumentatie, General-Foulkes 


Weg. 14., 1956 ) . {152 
Das Erdbeben von Basel. Von Andreas Stachelin. Die Erdbeben- 
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T . MINIATURE: 
ACCELEROMETERS 


Designed for 
high vacuum ‘operation 





n 





For applications in vibration analysis, instrumentation 
and control, where small size and weight are import- _ 
ant and the accelerometers are required to be insen- 


* Each with an auxiliary switch IE. 


interlocking E n sitive to transverse acceleration and to respond to 
* Valve seats in springs are loaded to'- i low values of acce:eration. . E 
ensure good joints ; 
AU goods 3 Size of Single Transdücer Type: 1:34” dia, x TI? 
For vertical or inverted working e en i S ° 
* Flexibilit of connections, etc., etc. - esie oft Double Transdücer. Type ` 
y : NAE i \ à (Mlustrated) 1-9" dia, x I" 





Send your enquiries to: 


N.G.N ELECTRICAL Limiren| : BARR & STROUD Ltd. 


WA ., NASSAU MILL - PATRICROFT - MANCHESTER ' Head Office and Works: Anniesland> > Glasgow, W.3: 
TELEPHONE: ECCLES 1643 UM ` London Offize: 15 Victoria Street, S.W.1 


DESIGNERS & MANUFACTURERS OF HIGH VACUUM ÉQUIPMENT " = 

















£500 p.a. tax free - || THE ARROW — 7. 
_PROJECTION TORCH | 


payable from your death for the balancé ` 
of the next 20 years costs only £30 a 
year for 16 years if youare 29. It costs 


£40 a year if youare 37. Other amounts The Arrow Projection’ Torch is de- ` 


are in proportion. x _ signed for use wherever teaching 
2 j : is accompanied by screen illustraz, ^: 

- - tion: An arrow of high intensity 
Enquire for details of . . ~ illumina-ion is projected, and may 


“Income for Dependants” “be focused to any distance from 
' 6 to 40 feet. 


of 


r 


—— —— a o — — — 


The Equitable. Life | i : D descriptive d "— pam- 


.phlét is available and this will be 


Assurance Society | 4] | AX -gladly sent on request. 
(founded 1762) = 
i “RAYNER 


19, Coleman Street, London,E.C2. ^  , "| [|| * 100 NEW BOND STREET, LONDON, w. 
No shareholders . No agents _ Telephone GRO 5081 " 
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LECTURES AND COURSES 


"TRAINING OF TECHNICAL 
TEACHERS R l 


Applcatiońs'-are_invited from men and women 
of about 25 years of age and over for admission 
to a-One Year Cóurse of Training as full-time 
teachers of Science, Mathematics and other Tech- 
nical and Commercial subjects in technical colleges 
and „other similar institutions. Applicants should 
have a university degree, be an Associate Member 
Of a professional Institution, or possess qualifica- 
tons such as higher national or higher school 
certificate, 
industry or commerce. The course begins in 
September,, 1956. Recognized students pay no 
fees and are eligible for maintenance grants 

Further particulars and application forms may 
be obtained from the following college on receipt 
of a stamped addressed foolscap envelope. 

THE DIRECTOR, (S/3/34) 
Huddersfield’ Traming College, 
Queen Street South, 
Huddersfield. “* , E 


E Pu = = 
UNIVERSITY ‘OF BIRMINGHAM 
_ DEPARTMENT -OF MATHEMATICAL 

s PHYSICS 
POSTGRADUATE COURSE IN 
` MATHEMATICAL PHYSICS - 

A postgraduate course in Mathematical Physics 
has been instituted, It is intended for graduates 
with a good-honours degree in mathematics and 
subsidiary physics, who propose to take up work 
invol¥ing the ‘practical ‘application of mathematics 
to physical and similar problems. Candidates 
who are sutcessful- in theyexammation at the end 
of the ‘course, will ‘be awarded a Diploma in 
Mathematical Physics The course lasts for one 
session (October to July). The fee is £50 A 
limitéd amount of money is available for scholar- 
ships,"which would contribute ‘to maintenance and 
fees, in suitable cases» 

— Applications for admission to-the course starting 
1n October, 1956, should' be made to the Registrar, 
The University, Birmingham, 15, as soon as pos- 


sible. 
G.L. BARNES, 
a Secretary 





ES 


The University, 7, 7 
^. Birmingham; 15. 


UNIVERSITY. OF. LONDON 

A lecture on “Patterns of Innervation and 
Contraction in Striated Muscle " will be given by 
Dr S. W. -Kuffer Johns Hopkins Hospital) at 
5 p.m. on May 2 at St. Thomas's Hospital Medi- 
cal School, Albert Emba ent, S E.1. . 

Admission free,. without. ticket. 
"JAMES HENDERSON, 

;* Academic Registrar 


^ UNIVERSITY: OF LONDON 


A course of two lectures on (i) ** Morphogenetic 
Effects of Restricted Spectral Regions of Light 
in Plants" and (ii). * Some Plant Physiological 
Experiments Related to Horticultural Problems ” 
will be given by Professor E. C. Wassink (Wag- 
eningen) at 5.30 p m. on May 2 and 3 at Uni- 
versity of London, Senate House, W.C.1. 

Admission free, without ticket. 

JAMES HENDERSON, 
' - , Academic Registrar. 


THÉ POLYTECHNIC 
309 REGENT STREET, W.1 
DEPARTMENT OF MATHEMATICS AND 
- PHYSICS 

A: full-time course of four years’ duration for 
The Polytechnic Diploma in Physics will com- 
mence in September, 1956. This diploma carries 
full exemption from- „the examination require- 
ments for the Graduateship of the Institute of 
Physics (Grad. Inst.P). Entrants should be at 
least 16 years of-age and have^attained the stand- 
ard of the ordinary level of the G C E. examina- 
tions in appropriate subjects. Students who have 
reached the7advanced level will be exempt from 
the first year of the course. 

A prospectus giving full détails of the course 
may be obtained on application to the Director 
of Education. i 


" n s 
UNIVERSITY COLLEGE 
`~ LONDON 
(GOWER STREET, W.C 1) 

Professor G. H. von Wright (Helsinki) will 
give the Shearman, Memorial Lectures entitled 
* Aspects of Modal Logic " on May 1, 3, 8, 10, 
at 530 p.m. 

Admission free, without ticket. * 

E. A. L. ^GUETERBOCK, 
Secretaty. 


w 
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together’ with suitable éxperience in. 
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UNIVERSITY COLLEGE 

LONDON eR 

FREE PUBLIC LECTURES, SUMMER TERM, 

1956 

Thursday, May 3, at 5 p.m., Professor N. L, 

Edson, The Intermediate Metabolism of- Carbo- 

hydrate in the Mycobacteria. le 

Thursday, June 14, at 5.15 pim., Professor 

Roy P. Forster, Active Transport in Cells of 
Mammalian Renal Tubules Studied in vitro, 

Complete list of public lectures from Publica- 

tions Officer, University College, London, Gower 
Street, W.C.1. (Stamped envelope required ) 


UNIVERSITY OF LONDON 


A course of two lectures on “ The Problem of 
Complete Intersections " will be ‘given by Pro- 
fessor A. Andreotti (Turin) at 5.30 p.m on April 
26 and May 3 at King’s College, Strand, W. C. 2 

Admission free, without ticket 

JAMES HENDERSON, 
- ~ Academic Registrar | 


OFFICIAL, APPOINTMENTS 


The engagement of persons answering "these. 





= 


advertisements must be made through a Local |. 


Office of the Ministry of Labour or a Scheduled 
Einployment Agency if the applicant is a man- 


"| aged 18 to 64 inclusive, or a woman aged 18 to 


59 inclusive, unless he or she, or the employment, 
is excepted from the provisions of the N orlfication 
of Vacancies Order, 1952. Nx 


BRITISH COLUMBIA RESEARCH 


COUNCIL .- 
"UNIVERSITY OF BRITISH COLUMBIA - 
POST-DOCTORAL FELLOWSHIPS . 
Applications are invited for post-doctoral re- 
search fellowships m organic chemistry Mor a 
period of two or three years. The.selected candi- 
dates would join a group engaged in synthetic 
work in the general nucléic acid field, under H. G. 
Khorana. These fellowships are of the value of 
$3,200 (ncome tax free) per year for single and 
$3,800 (income tax free) for “married pérsons. 
Some allowance is made for travel. 
- Those, interested should submit curriculum vitae 
and other information to 
Dr. G. M. SHRUM, 
» Diretor. 
B.C. Rican Council, . H 
University of British Columbia, E 
Vancouver, 8, B.C. $ - 


LEEDS COLLEGE OF 


TECHNOLOGY g 
COOKRIDGE STREET, LEEDS, 2 
Principal: C. Chew, M.Sc Tech., F.R.I C. 
DEPARTMENT OF ELECTRICAL 
ENGINEERING AND PHYSICS 

Applications are invited for the post of Assıst- 
ant Lecturer (man or woman) 1n Physics. duties to 
commence on September 1 next. Candidates 
should possess a good degree in physics and prefer- 
ably have had teaching experience. Industrial or 
research experience would be an added recom- 
mendation.- The post is graded *‘ B” on the scale 
£525 by £25 to £820 per annum (men) or £475 by 
£20 to £655 per annum, plus equal pay instalments 
(women), together with full allowances for train- 
ing, qualifications, "teaching and -mdustrial experi- 
ence, 

Further particulars and form of application, ‘to 
be returned by April 30 next, may be obtained 
by sending a stamped addressed foolscap envelope 


to the Principal. 
. GEORGE TAYLOR, 
Chief Education Officer. 








D pera Department. 





CITY OF LIVERPOOL' 


EDUCATION COMMITTEE 
CITY COLLEGE OF TECHNOLOGY 
(Principal: E. G Edwards, B.Sc, Ph D., F.R.IC) 
Applications are invited for the appointment of 
Lecturer in the Department of Physics and Mathe- 
matics Salary. Men, £965 by £25 to £1,065 per 
annum, Women, £772 by £20 to £852 per annum 
(Plus equal pay: increments). (Burnham Technical 
Scales). Applicants should possess gaod graduate 
qualifications ın physics, with indüstial and/or 
teaching experience. -Research experience would 

be an advantage. . 

Particulars of appointment and “application 
forms (returnable as soon as possible), \may . be 
obtained from H. S. Magnay, M.A, Director of 
Education, 14 Su Thomas Street, Liverpool, 1. 

THOMAS ALKER, 
Town Clerk and Clerk to the Local Education 
: Authority. J.4290) 
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| DERBY AND’ DISTRICT COLLEGE . 


OF TECHNOLOGY . 

T. Heap, PhD; "M.Sc. FRIC, 
AMI LA. $ r 

Applications arè invited from graditätes for the __ 
post of Assistant Grade B, to teach Biology in- 
the Natural Science Department, duties to com- 
mence on September 1, 1956. Candidates should +> 
Possess an honours degree in botany or zoology 
and be able to teach both subjects to the ad- 
vanced level of the general>certificate of educa- - 
tion. --Salary in accordance with Burnham Fur- ^ 
ther Education Scale: Men £525 by £25 to £820; 
women £475 by. £20 to £655, plus allowances for 
degree and training and increments for teaching >... 
and industrial experience. The scale for women 
is basic and subject ,o the recommendations re- 
garding “ equal pay." 

Application forms and details of the post may 
be obtained from the Principal, Derby and 
District College of Technology, Normanton Road, 
Derby, by whom completed applications should 
be received within two weeks of the appearance 
of this advertisement. 


ss Principal : 
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UNIVERSITY OF BIRMINGHAM M 
Applications are invited for a Research Assist- ^. 
antship in the Coal Constitution Laboratory of the 
Department of Mining Candidates should pos. .: 
sess a first-class or a’ good second-class honours 
degree in chemistry, or should be taking final 
examinations this year. Initial salary £350 a-year. 
The assistant will be a member of a team carrying 4 
out research on the chemical constitution of coal, 
including the examination of the products of 
mild oxidative degradation of coal, and will be 
allowed to supplicate for a higher degree. x 
Applications should reach the Professor of 
Mining, The University, Edgbaston, Birmingham, ': 
15, before May 11, 1956. t 
, G.L. BARNES, " 
Secretary. . 


=e ‘ 





The University, 
Birmingham, 157: m 


MINISTRY OF LABOUR AND NATIONAL `- 
Service: H.M. Inspectors of Factories (Class ID. 
The Civil Service Commissioners invite applica- 
tions from men and women for persionable posts _ 
Age at least zl and (unless exceptionally weil 
qualified) under 30 on June 1 in the year of apph- 
cation with extension for regular service in H.M. . 
Forces. London salary (including extra duty - 
allowance where payable) £506 (at ‘age 21), then 
according to age up to £669 at 26 or over, rising 
to £917. Somewhat lower outside “London. A 
special increment of £25, within the scale, is ¢- 
granted after passing probation Higher posts . 
filled by promotion from Class II. Duties include - 
the enforcement of the provisions of the Factones ^. 
Acts and Regulations affecting the safety, health , 
and welfare of work-people and extend to all 
manufacturing industries and ‘to certain other 
places, including docks, works of engineering‘ 
construction and building operations, Candidates 
must normally be university graduates, preferably ,” 
1n engineering or natural science (or comparable ; 
technical qualification, e.g, A M.I.Mech E). 
Graduates in other subjects, including arts, are 
eligible. Works or other practical experience an 
advantage. Candidates without degrees (or com- ™ 
parable. technical qualifications) who have good 
general or technical qualifications, and have had * 
considerable works or other practical experience ` 
(especially in responsible positions) will also be^ 
considered. Application may be made at any 
time, and. so long as there are vacancies suitable 
candidates will be interviewed —Particulars from « 
Secretary, Civil Service Commission, 6 Burlington 
Gardens, London, W.1, quoting No. 280. . = 


CHEMIST (BASIC GRADE) REQUIRED BY 
the Atomic Weapons ' Research Establishment, . 
Aldermaston, Berks, Duties will include the con- ~ 
trol of water treatment plants, trade waste treat- 
ment and radio-active effluent treatment and dis." 
posal systems, special laundry for contaminated 
protective clothing and the decontamination of '- 
plant and equipment. The post may involye short 
tours of overseas duty. Applicants should have” , 
an honours degree in chemistry or the A.R.I.C. _ 
or equivalent qualifications and at least three . 
years' experience in the industrial chemistry fleld. 
Experience of water treatment would 'be an ad- 
vantage. Salary: £728 (at age 25) to £1,130 per -` 
annum Contributory Superannuation Scheme. 
Married. officers now living outside the Establish- 
ment's transport area will be eltgible for housing 
on one of the Authority's estates; alternatively 
assistance towards legal expenses incurred in _ 
house purchase may be payable ; until housed a.. 
lodging, allowance may be available —Requests 
for application forms by postcard to the Senior 
Recruitment Officer at the above address not later., 
than May 2*5. Quote reference 1104/34. Be 
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‘Detection of | 
COLI IN WATER | 
This gtoup of Difco Dehydrated Culture Media i is recommended for the detection and confirmation 


of the presence of coliform bacteria in water. Each medium is prepared tó conform to all requirements « of 
“Standard Methods for the Examination of Water and Sewage" of the A.P.H.A. and A.W.W.A. ' 


Bacto-Lactose Broth j 
Bacto-Endo Agar 
Bacto-Levine E.M.B. Agar 
Bacto-Brilliant Green Bile 2% 
Bacto-Formate Ricinoleate Broth 
K Bacto-Lauryl Tryptose Broth 





a . Specify “DIFCO” 
THE TRADE NAME OF THE PIONEERS 
in the Research and Development of Bacto-Peptone and Dehydrated Culture Media. 





Sole Agents for Great Britain 


BAIRD & TATLOCK (LONDON) LTD. 
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. Pergamon Press Limited, with the co-operation and adisaned of the Trustees of the 
"Wellcome Trust, announce the forthcoming publication of Volume One of 


The Collected Papers of Paul Ehrlich 


" IN FOUR VOLUMES INCLUDING A COMPLETE BIBLIOGRAPHY 


"This collection is compiled and edited by Dr. F. HimMELWEIT (with the assistance of MARTHA 
MARQUARDT) under the editorial direction of SIR HENRY DALE 


This: ‘unique collection contains everything scientifically significant ‘which EHRLICH actually published in any 
form and, in addition, acquires particular value from the inclusion of several a but hitherto unpub- 
lished documents, which he left in manuscript or typescript. 


“Contents of Volume One—HISTOLOGY, BIOCHEMISTRY AND PATHOLOGY 


Practice and- Theory of Staining in Histology—Cytology of the Blood in Health and Disease—Staining of 
Bacteria and its Application to Diagnosis— "The Oxygen-hunger of the Organism” and Allied Biochemical 
Studies—Pharmacology, Therapeutics and Toxicology—The Diazobenzene-sulphuric Acid and Dimethyl- 
aminobenzaldehyde Reactions. j : 


Volume Two-—-IMMUNOLOGY AND CANCER RESEARCH Volume Three— CHEMOTHERAPY Volume Four— 
OBITUARY NOTICES AND PERSONAL TRIBUTES—BIBLIOGRAPHY WITH ANNOTATIONS—SUBJECT INDEX 


` 


Published Price of all Volumes (1-IV) is £24 ] 


“Volumes I, II and III can be purchased separately at £7 each. Volume IV (not sold arate will be 
available with any other volume at a cost of £5. __ 


"Pergamon Press 4 & 5 Fitzroy: Square, London, W.| 
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HE report of the Advisory Council for Scientific 
and Industriel Research for the year 1954-55 
(see p. 768 of this issue) discusses at some length the 
position of the research associations in the national 


organization for research ; but this is only one of a , 
“problem is linked up with that of scientific and 


“number of major matters of policy that are dealt with 

in the report. During the year, the first financial 
year of the Department’s five-year plan was com- 
pleted, and the Advisory- Council records that the 
provision of resources within the framework and 
terms of the plan has proceeded smoothly. The 
provision in the Ministry of Works Votes for services 
to the Department in 1956-56 is £2,039,200 against 
£1,497,500 in the previous year, the increase being 
due mainly to increased provision for major building | 
works, notably for the National Physical Laboratory, 
the Mechanical Engineering Research Laboratory, 
the Radio Research Laboratory and the Building 
Research Station. 

The one exception to the smooth implementation 
of the five-year plan is in regard to staff, the increase 
of 159 being again less than the 200 provided for in 
the plan. Continuous and expanded efforts were made 
to recruit suitable scientists, and the Advisory 
Council believes that the authority and financial 
resources are adequate for the objective. While it is 
admitted that on occasion difficulties in competing 
in remuneration may be a partial explanation, the 
shortage is attributed mainly to the -increasing 
general demand for scientific and technical staff and 
to the shortage of scientists and technologists which 
the Government’s plans for the expansion of techno- 
logical and technical education are intended to relieve. 

While those plans are coming to fruition, it is 
inevitable that the use which is made by the Depart- 
ment of its scientific and technical man-power will 
be the more closely scrutinized, and the estimate of 
the distribution of effort given in the present report 
will be of particular interest. Information supplied 
to the Advisory Council indicates that over the 
Department as a whole 25 per cent of effort is being 
applied to “Advisory work and ad hoc investigations", 
45 per cent to "Applied Research" and 30 per cent 
to “Background (or basic research)". A quarter of 
the Department’s effort is thus being spent in helping 
to ensure that the results of its work are widely 
known and applied in industry. 

The-Advisory Council stresses the importance of 
making every effort to get the results of the work 
of the Department's establishments widely known in 
quarters in which they can, and will, be applied to 
industrial ‘practice, and it would be undesirable to 
take any steps which’ would discourage free approach 
to the establishments by potential users for scientific 
help to solve their practical problems. Nevertheless, 
it must be a matter for judgment as to what propor- - 
tion of the Department’s effort should be spent on 
such advisory and related work, and one which 
depends to some extent on the position and efficiency 
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GOVERNMENT SUPPORT FOR RESEARCH IN GREAT BRITAIN 


of the information services of the country and the 
existence within the individual industrial firms of- 
those qualified to appreciate the significance of scien- 
tific and technological advance and its application to 
their own processes and problems. To this extent the 


technological educazion. 

While the Advisory Councils estimate that 25 
per cent of the Department’s effort should now be 
spent on this purpose may well be reasonable, the 
situation will obvicusly have to be watched. This 
the Council proposea to do, in order to prevent undue 
emphasis on advisory work, to the detriment of new 
scientific ‘capital’ for future application. It notes 
indeed that the es;ablishment and development of: 
information services by trade associations and 
research associations could be of service here; but 
it might well have’ urged the value of developing as 
a first priority the pzoposed Science Centre in London, 
as well as a national library of science and technology 
and a new science lending library. The regional 
developments which stem from such national facilities 
should at least relieve the Intelligence and Informa- 
tion Division of the Department of some of its 
present work. 

The size of the -atter Division and the scope of 
its activities obviously require consideration, not only 
in relation to the total effort of the Department 
itself but also in refation to the information services” 
available in Britain as a whole. Since the Advisory 
Council discussed the functions of the Division in 
its report for 1952-53, expenditure on the Division 
has risen from £58,119 in 1952-53 to £71,365 in 
1955-56 and to £79,674 'in 1956-57; but the 
staff has changed but little, being given as 80 in 
1955-56 and 83 for 1956-57, compared with 76 in 
1952-53. The increase is in fact in the range of the 
smallest, proportional to present numbers, for which 
the Advisory Council provided in the gradual alloca-. 
tion of the six huadred additional posts for non- 
industrial staff avaiable for the four years beginning 
April 1, 1955, cominz with the five per cent for build- 
ing research, seven per cent for forest products re- 
search and nine pe? cent for the National Physical 
Laboratory. At the other end of the scale are the 112 
allocated for mechanical engineering research (an 
increase of 45 per cent), the increase for hydraulics 
research being 50 per cent and for radio research 
31 per cent. 

These distributions were based on the Advisory 
Council’s considerec views of how best to distribute 
résources made available to the Department, and on 
its assessment .of the relative strengths of the needs 
of the -individual :stations ; . it. should be noted that. 
even the 9 per cent increase at the National Physical 
Laboratory represerted the second largest allocation 
of staff—seventy—-or the period. Availability of 
accommodation anc the relative’ ease or difficulty 
with which special sypes of staff could be recruited 
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also influenced the allocations ; but it is quite clear 
from this report that the Advisory Council is well 
aware that the total man-power demands of the 
Department have to be considered in relation to 
those of the country as a whole and that it takes a 
balanced view of its responsibilities, 

The five-year plan has in fact provided a reasonably 
stable basis on which the various research boards 
' and directors of research can plan their activities for 
the next few, years; but it is not suggested that it 
has made it possible for the Department to meet 
all the requests that it receives, The Industrial 
Grants Committee, the Scientific Grants Committee 
and the Nuclear Physics Committee have all pleaded 
for more money and for priority of claim on depart- 
mental reserves, and the Advisory Council also refers 
to the way in which universities look to the Depart- 
ment to provide the means for initiating new and 
promising lines of research for which the normal 
resources of a university are inadequate. Here, how- 
ever, there arises a further consideration. The re- 
sources allocated by the Department in this way 
call for consideration in relation to Britain’s total 
expenditure on fundamental research. It is not solely 
within the Department that it is desirable to keep. 
current programmes in accord with available resources, 
and to review and adjust them constantly to meet 
changes in the relative importance of different 
objectives. No accurate information is available as 
to the proportion of the £34 millions of-the vote for 
universities and colleges in the 1956-57 estimates 
whichis spent upon research; but the grant for 
research and development generally in the 1956-57 
estimates is increased by some £25 million on last 
year. 

This increase includes industrial as well as academic 
research ; but the two are not always sharply 
separated, parbicularly in the nuclear field, in respect 
of which misgivings have already been expressed as 
to the balance of research effort in Britain. The 
Advisory Council in this report points to the need 
for unhesitating reduction or elimination of effort on 
projects less likely to yield valuable results, in order 
to release resources for new projects, and emphasizes 
that it is not sufficient to be satisfied that a project 
is of value. Selection is equally essential if the 
‘national research effort is to be in balance, and if 
the resources of the Department of Scientific and 
Industrial Research are to be concentrated on the 
more urgent objectives and those with best prospects 
of success; that, it is suggested, is the continuing 
responsibility of research boards and directors of 
research. The report does not discuss further this 
prime difficulty of selection, nor does it suggest that 
the problem of discontinuing research is being 
burked in the Department. There is, however, a 
comment that the boards and directors should be 
prepared to consider the abandonment of effort in a 
particular field when that which an establishment is 
able to make is small compared with what is being 
done elsewhere. 

In this comment there is a clue to the Advisory 
Council’s view of the broad function of the Depart- 
ment’s research activities. That effort, it is implied, 
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Should in the main be concentrated on lines desirable 
in the national interest but which otherwise are un- 
likely to be pursued. It would follow that once re- 
search in these fields is firmly established and is being 
promoted by other bodies, either in industry, indepen- 
dent institgitions or universities, government support 
Should be gradually withdrawn. This would in effect 
make the function.of the Department broadly similar 
to that of the independent foundation such as the 
Nuffield Foundation or the Carnégie Trust, with the, 
difference, of course, that the Department cannot 
expect to enjoy quite the same freedom to experiment 
as the independent institution. Its activities must 
be more closely aligned to proposals clearly seen to be 
related to the immediate interests of the nation. It 
will step in where the independent institution has 
uncovered & promising lead, and withdraw when it 
seems a probable and reasonable expectation that 
other sources will provide the continuing support 
réquired. 

That does not, however, dispose of the difficulty 
of the selection of research projects in the first 
instance or of deciding on the appropriate moment 
to withdraw or terminate support. ‘It may, in fact, 
be more difficult for an executive than for an ad- 
visory body to make the latter decision, for in the 
last resort it is the scientist engaged in the project 
who alone can best judge how near the project may 
be to success, and even that judgment may easily err. 
What an advisory body can do is to bring to the 
notice of those engaged in the project external factors 
or conditions which may make its success of less 
concern from a national point of view or warrant 
handing over the project to some other organization 
by which it can be continued with greater resources 
or higher prospects of success. It should not be 
imagined that any external committee is better able 
to judge of the prospects of success than those 
scientists or technologists engaged in the project : 
all that can be done from outside is to advise, or 
decide, as to the appropriateness of continuing the 
project in the national circumstances of the moment. 

Judgments as to the prospects of success and 
as to projects which are most worth while from the 
point of view of science or technology are best made 
—and only soundly made—by scientists and techno- 
logists themselves, and from that point of view too 
much stress cannot well be laid on the value of the 
Department’s postgraduate maintenance grants to 
assist the universities in meeting the national need 
for trained research workers. These grants may well 
assume even greater importance as the expansion of 
technological education proceeds, and here is & 
further reason for urging that the supervision of 
technological education should be entrusted to some 
one body corresponding in functions and status to 
the University Grants Committee, if indeed the re-' 
sponsibility is too great to be discharged effectively 
by the latter body. 

There is, however, another point at which the work 
of the Department of Scientific and Industrial 
Research impinges on technological education, and 
that is in the work of the research associations. That 
scheme is now some thirty-eight years old, and ten 
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years ago it was announced that the Government 
would continue indefinitely its financial contributions 
through the Department, in the belief that co-opera- 
tive research is an important means of increasing 
industrial efficiency but that industry is best fitted 
to decide what are its own scientific problems and 
the best means of solving them. The present report 
from the Advisory Council records at some length 
the progress and development in the research associa- 
tion movement over the past five years in the light 
of a report received from its Industrial Grants 
Committee, 

In the first place, the Advisory Council stresses the 
autonomy of the research associations. Conditions 
attached to the Department’s grants do not materially 
affect the powers of direction and control possessed 
by the council of any association, which is elected 
by the ordinary membership. The terms of govern- 
ment grants to a research association are designed 
to meet its particular circumstances, including its 
stage of development; and they are based on 
information which enables the Industrial Grants 
Committee to judge both the suitability of an 
industry for co-operative effort and the extent to 
which encouragement is justifiable in the national 
interest. The grant to be recommended is then 
assessed, after considering the programme of research, 
its significance to the industry, its cost and the 
scientific status of the association in question. 

It may, of course, be objected that this is done 
from outside the industry, and that it is at variance 
with the belief expressed above that an industry is 
best fitted to decide what are its own scientific 
problems and the best means of solving them. No 
research association, it is true, can hope to select 
problems for investigation with the same certainty 
as to their industrial importance as the individual 
firm ; but it can judge those likely to possess national 
importance as well, and it may promote the attack 
- on problems which are better handled in collaboration 
and do not involve an element of competition. More- 
over, the developments of the past five years indicate 
also the value of the research association as a means 
of distributing benefits to an industry and encourag- 
ing the attack on more general problems such as 
operational research, methods of quality control, the 
study of consumer needs and human factors in 
industry. During this period, the research associations 
have received under the Technical Assistance Pro- 
gramme of the United Nations Economic Co-operation. 
Administration, later the Mutual Security Agency, 
and now the International Co-operation Administra- 
tion, allocations amounting to about 800,000 dollars 
for equipment, 30,000 dollars for the provision of 
current and back numbers of books and periodicals 
to fill gaps in their information and library services, 
and 7,600 dollars for visits to the United States by 
scientifie and technical teams to obtain information. 
They are at present receiving further assistance from 
the United States under ‘Conditional Aid’ for the 
promotion of productivity. 

The work on human relations in industry and on 
individual efficiency in industry, much of which is 
financed by grants received under the Conditional 
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Aid Scheme for tie use of Counterpart Funds 
derived from United States Economic Aid, adds 
a fourth category to the three main fields of 
activity of the research associations, and the Ad- 
visory Council recognizes the need to pursue this 
type of work. The Conditional Aid Programme is 
due to end on, or shortly after, June 1956, and the 
Advisory Council scggests that increased resources 
should be made available for such research, and that 
it should not be undertaken merely at the expense 
of the older types o2 work. Careful consideration is 
being given to the possible basis of a long-term pro- 
gramme of work in this field financed from depart- 
mental funds. 

Such work in itself is related to technical education, 
in that some of it is specifically concerned with the 
removal of misundesstandmgs and other difficulties 
which attend the insroduction of new processes and 
new products or maserials in industry. Besides this, 
the part which the research associations might play 
in support of technological and technical education 
was touched upon as a conference in June 1951 and 
was the sole subject of a conference held in Novem- 
ber 1953, as æ resalt of which the ties between 
individual research associations and technical colleges 
have been strengthened. The contribution which the 
research associations might make to technical and 
technological education is being increasingly recog- 
nized, though it was overlooked in the recent White 
Paper on Technical Education. Probably it is in 
promoting the recru-tment of scientific and technical 
staff by an industry, as well as in making an industry 
more research-minded and receptive of new ideas, 
that the research associations exercise their major 
educational influence. Nevertheless, Dr. P. F. R. 
Venables did well to emphasize, in his recent book, 
the value of a greazer interchange of staff between 
the technical colleges and research associations, as 
well as industry generally. 

This question of technical education is the con- 
tinuing problem presented alike by the small firm and 
the small yet well-defined industry unable to finance 
& fully constituted research association with the 
minimum overheads essential for really competent 
scientific guidance end work. For such industries 
the Advisory Council has sought to foster association 
of the smaller ones with existing and industrially 
related research associations. Examples of this 
relation which promise to meet with success are the 
arrangements made between the Cutlery Research 
Council and the British Iron and Steel Research 
Association, and between the latter and the File 
Research Council. 

There are other problems presented by the small 
firm ; but it should kə remembered that, as the survey 
carried out for the Manchester Joint Research 
Council has indicated, a major difficulty is the- 
absence in 80 many small firms of these competent 
to assess the signifieanée of scientific and technical 
advance for the actixities of the firm. This, however, 
1s a matter of tecanical and scientific education. 
For the present, it sppears to the Advisory Council 
that the past five years have demonstrated the 
strength and vitality of the research association 
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movement as a whole, and the firm belief of most of 
British industry in the value of their associations. 
It concludes that industry as a whole has been 
spurred to increase its support of research associations 
by the economic situation during recent years and 
by some falling-off in the rate of merease of govern- 
ment support. Many associations, however, have far 
to go before their resources and activities are as large 
as their industries require and can reasonably be 
expected to support; nor are there any which, in 
the Advisory Council's opinion, could not usefully be 
expanded. Moreover, it believes that some of the terms 
of grant fixed in 1951 may prove to have placed too 
heavy a load of responsibility on the industry. 
Although in terms of purchasing power there has 
been a substantial increase in the total income of 
the research associations and m industrial support, 
the Advisory Council ıs clear that mflation slows 
down the development of activities and sometimes 
causes serious financial embarrassment. It is in 
consequence in considerable doubt as to the adequacy 
of the funds at present expected to be available under 
the five-year plan for what was contemplated. This, 
it is clear, applies equally to the research establish- 
ments of the Department, and it is these and related 
problems that should be the prime concern of the 
Government at the moment. There is little evidence 
of misdirected effort but much of the need for clear 
thinking and careful assessment of the place of the 
Department in the nation’s research organization, 
and it is to such problems that the Bill now before 
Parliament should primarily direct attention. 


ORIGIN OF THE VERTEBRATES 


The Origin .of Vertebrates 

By Prof. N. J. Berrll. Pp. vii+257. (Oxford: 
Clarendon Press; London: Oxford University 
Press, 1955.) 25s. net. 


OR a long time zoologists have accepted for 

embryologieal reasons the general proposition 
that vertebrates are more closely related to echino- 
derms than to arthropods or annelids, which they 
resemble superficially m segmentation. This belief 
has usually been combined with acceptance of the 
theory that vertebrate descent has involved neoteny, 
eliminating a sessile adult feeding phase. ‘Willey 
and Garstang combined these two views in the 
supposition that the chordate, swimming by muscles, 
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evolved from a ciliated echinoderm type of larva. ' 


Prof. Berrill is prepared to accept both the first two 
theses, but not to put them together as Willey and 
Garstang did. He believes that the ancestor of the 
chordates is to be found in the ascidian tadpole and 
that this was evolved not from a ciliated larva but as 
a special adaptive phase, concerned with the selection 
of a suitable location for the sessile adult. 

To prove this thesis he draws on his great know- 
ledge of tunicates, their ecology and their embryology. 
He points out that the tadpole's life 1s very short, 
sometimes as little as one hour. The animal consists 
almost wholly of & locomotor tail and receptor organs 
with which to guide it. Moreover, the tadpole is best 
developed in those gpecies in which the adult requires 
a clean rock surface or some other relatively special- 
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ized surface upon which to develop. Such sites are 
usually at a premium—vertical or ovethung surfaces, 
often swept bare by currents. They therefore have 
to be sought out by the larva. In groups such as the 
Molgulidae, where the adults live ‘free’ on a sandy 
bottom, the tadpole stage is absent. 

His thesis that the tadpole is a new tunicate 
development is supported by a beautifully concise 
account of this exceptionally simple creature with its 
notochord of forty cells, with eighteen muscle cells on 
each side. He draws also upon investigations by 
Conklin and Daleq into the locahzation of organ- 
forming substances in the egg and makes a bold 
suggestion as to how the whole tail structure could 
result from a simple mutation. If one part of the egg 
became changed so that a few of the cells of the 
gastrula swelled by formation of vacuoles to make a 
notochord, then, he suggests, the cells on either side 
would acquire myofibrils because of stretching and the 
nervous system would be pulled out into a tube. The 
chordal tissue would thus influence adjacent tissues, 
setting the pace of growth as he puis it, though he 
does not pursue the thought to the evocative powers 
of the vertebrate chordamesoderm. His point is 
that a crude form of tadpole could be produced by 
relatively simple changes of morphogenesis, though, 
as he observes, it would need receptor organs to guide 
its swimming. 

Whether we follow Prof. Berrill in his hypothesis 
or not, it reminds us of the fascinating possibilities 
that these larve present for study. For example, 
the myofibrils run contmuously through the cells 
all along the tail. All the control is from the front 
end and the ‘neural tube’ contains no nervous tissue. 
It has to be explained, however, how it comes to do - 
so in the neotenous Appendicularia, in which develop- 
ment is otherwise very like that of other tunicates. 
Ingenious though the thesis is, it does not demonstrate 
conclusively that the simple ascidian tadpole repre- 
sents the earliest type of chordate. It is difficult to 
exclude the possibility that its simplicity is due to the 
specialization for habitat-seeking to which he directs 
attention. Above all, it does not provide us with an 
answer to the question : What were the larve of our 
ancestors lke before they were tadpoles? The 
enteropneust tornaria is so like an echmoderm larva 
that it is difficult_to believe it can be dismissed as 

“an innovation far from primitive" as Berri sug- 
gests. Similarly he dismisses hollow nerve cords and 
enterocoles as unimportant indicators of affinity, 
because they are due to a “simple process,of folding". 
He several times introduces this concept that foldings 
of epithelial layers are the simplest form of morpho- 
genetic process—an interesting topological and em- 
bryological question. We cannot, however, afford to 
discard clues,in the similarities of developmental 
processes, at least until the underlying morphogenetic 
forces are understood. It is scarcely sufficient to say 
of an organ, as Berrill does of the nerve cord of 
Balanoglossus, that it is ‘inevitably situated where 
it is found". 

He is equally provocative about the later stages of 
vertebrate evolution, interpreting the development of 
Amphioxus as derived from that of ascidians by a 
slowing of the rate of differentiation of all the tissues 
by a “weakening of the ascidian crescental agents”, 
which might have come about by a relatively sumple 
mutation. 

These are only some of the ways in which the author 
has succeeded in showing the stimulatmg value of 
studies of the morphology and embryology even of 
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such creatures as sea squirts. ` He provides some very 
interesting comments also on the adult structure of 
tunicates. There is a good account of the subneural 
apparatus and of the work of Huus and Carlisle on 
rts possible receptor functions, with all that this 
umplies for the origin of the vertebrate pituitary 
gland. Berrill adds the interesting suggestion that 
the dorsal cord, a strand of cells between the subneural 
gland and the gonad, controls release of the genital 
products by "'neuroid or hormonal transmissions 
along its plasmal surface”. Almost as an aside he 
introduces the conception of the tunicate epicardium 
as the ancestor of the coelom. All these and many 
other questions are discussed lightly, concisely and 
yet with full scholarly appreciation ‘of their signifi- 
cance, making-a book that every zoologist can enjoy. 
J. Z. Youna 
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WILD-LIFE REFUGES IN THE 
UNITED STATES 


Seeing America's Wildlife in our National Refuges 
By Devereux Buteher. (Prepared under the Aus- 
pices of Defenders of Furbearers.) Pp. ix+338. 
(New York: The Devin-Adair Company, ` 1955.) 
5 dollars. : 


ILD-LIFE refuges in the United States are so 
many, so far-flung and so astonishingly rich in 
vertebrates that to become familiar with the majority 
is an unattainable ambition for all but a very few, 
even of Americans. Most European naturalists have 
only the vaguest idea of therh. One should therefore 
be grateful to Mr. Devereux Butcher for this highly 
informative book, with its three hundred and fifty 
excellent half-tone illustrations, which show a generous 
sample of the mammals and birds of the refuges, and 
a fair but smaller sample of the refuges themselves. 
Forty-one of them are briefly described, together 
with a number of national parks and other public 
and private réfuges. Nevertheless, the author is 
compelled to dismiss more than a hundred other 
refuges of the Federal Fish and’ Wildlife Service 
alone, in a final ten-page summary, although several 
of these are each larger than all the nature reserves 
in Britain put together. Many hundreds of interest- 
ing State refuges cannot even be mentioned by 
name. 

Mr. Butcher has made his selection wisely from a 
wide variety of habitats and regions, although 
coastal, desert and mountain refuges naturally come 
off best, and the representation of New England and 
the Middle West and Prairie states is disappointingly 
thin. He has packed his descriptions with accurate 
and up-to-date facts, with a minimum of padding but 
with a vivid and colourful presentation of what each 
has to show and of the achievement which it repre- 
sents, The propaganda for the defence and expan- 
sion of the system and against rival interests, parti- 
cularly shooting men, rings somewhat stridently to a 
British ear; but apart from differences in national 
character and tastes, it must be borne in mind that 
the problems created by some. fifteen million 
‘hunters’, or shooting men, have no sort of parallel 
in Great Britain, while threats to alienate national 
parks and refuges for economic or defence purposes 
have recently grown to very serious proportions in the 
United States just as much as in Britain. Neverthe- 
less, the reader should not forget that the American 
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restrictions on shooting wild-life,. which receive bare, 


mention in this book, are far móre drastic ‘and more’ ’ 


strictly enforced than anything ever contemplated m. 
Britain, and that not all who are in a-position to 
judge would agree with, for exainple, the author's 


condemnation of the Department. of ' Interior for . 


permitting the New York State Throughway to be 
driven across the marshes of Montezuma, Refuge, in 
view of the.improved control of water-levels which it: 
facilitated. E: 
American wild-life is often astonishingly tolerant of 
human beings, who "vill no doubt be tempted by this 
most attractive book and by growing prosperity and 
leisure to flock to the refuges in alarming numbers. . 
The author apprecietes the danger, at any rate for 
the California condar, which can be prevented from 
feeding its only. chick all day-by one man showing . 
himself within five hundred yards of the nest for a’ 
few minutes only. ; 
Characteristically, but in contrast to British prac- 
tice, the vegetation and invertebrate fauna are , 
treated as little mora than background for the main | 
drama of the vertekrate actors. There-is a certain 
amount of history kut relatively little ecology, and 
little attention to the natural as against the human 
dangers to the successful management of refuges. It 
seems too much to hope that this fairly expensive 
work can be widely bought by private individuals in 
non-doller countries 
from any serious library concerned with Nature and 
its conservation. E. M. NICHOLSON 
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CATALYTIC HYDROGENATION 


Catalysis : 
Vol. 3: Hydrogenation and Dehydrogenatian. 
Edited by Paul H. Emmett. Pp. vii+504. (New 
York: Reinhold Pudlishing Corporation; London: 
Chapman and Hall, Ltd., 1955.) 100s. net. 


ITH the appearance of the third volume this 

comprehensive: work on catalysis begins to take 
a new form, in that a specific type of catalytic reaction. 
is considered in place of catalysis in general The 
present collection of monographs deals with various 
aspects of catalytic hydrogenation. Much can be 
learned with regard to the mechanism of the catalytic 
activation of hydrogen itself from reactions such as 
the ortho-parahydrozen conversion and hydrogen— 
deuterium exchange, which are treated in an initial 
chapter by B. M. W. Trapnell. Catalytic hydro- 
genation, however, involves also the simultaneous 
activation of a secord component, namely, the sub- 
strate to be hydrogenated; and the mechanism of 
this two-component process, in the typical case of 
the hydrogenation of sthylene, is discussed fundamen- 
tally and very clearly in the subsequent monograph 
by D. D. Eley. Tke next three sections, on the 
catalytic hydrogenat:on'of olefinic hydrocarbons in , 
general, by B. B. Corson, on the addition of hydrogen 


' to acetylenic linkages, by G. C. Bond, and on the 


hydrogenation of nitro compounds, by H. A. Smith 
and W. C. Benoit, heve largely a practical character 
and deal with aspects such as selective hydrogenation 
and the degree of spezificity which can be exerted by 
variations in the hydrogenating metal and im the 
working conditions. 
In connexion with a review of the present state of. 

industrial reactions involving hydrogenation, a wel- 


e 
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but it should not be missing ` - 
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come emphasis is laid on the synthesis of ammonia. 
The general progress of the synthesis, including a 
discussion of the inherent requisites for good ammonia 
catalysts, is dealt with by W. G. Frankenburg on the 
basis of the necessary activation of the nitrogen, by 
chemisorptive linking of suitable bond-strength to 
the catalyst, in addition to the activation of the 
hydrogen. This is followed by a monograph by a 
group .of chemists from the Dutch Staatsmijnen on 
research on the ammonia synthesis since 1940, the 
outstanding feature in this section being a clear 
exposition of the mechanism of promotion. The 
synthesis of methanol is discussed by G. Natta with 
special reference, first, to the necessary specificity of 
action which is required in the catalysts employed in 
order to avoid the formation of polymeric products, 
and, secondly, to the merits of particular catalysts. 
R. Feuge contributes a practical account of modern 
methods of working in the industriel hydrogenation 
of glyceride oils. In this, the discussion of forms of 
nickel catalysts alternative to kieselguhr-supported 
nickel prepared by the reduction of basic nickel 
carbonate is. particularly valuable. Finally, the 
technical dehydrogenation of hydrocarbons in the 
petroleum industry is described, perhaps too briefly, 
by K. K. Kearby. 

Considered as a whole, this volume represents a 
fair balance between the academic and the industrial 
aspects of hydrogenation. Its component articles 
are of a consistently high quality. It certainly 
stands out from the earlier volumes of the work, in 
particular from the point of view that chapters 
containing tables of largely undiscussed references to 
patent and other literature are absent; and Dr. 
Emmett is to be congratulated on assembling, within 
the compass of some five hundred pages, such 
an authoritative and internationally contributed 
. description of catalytic hydrogenation. 

à E. B. Maxrep 
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AUTOMATIC REGULATÍON 


Servomechanism Analysis 

(McGraw-Hill Electrical and Electronic Engineering 
Sories.) By George J. Thaler and Robert G. Brown. 
Pp. xii--414. (New York and London: McGraw- 
Hill Book Company, Inc., 1953.) 605. net. i 


A a time when so much ıs written and talked 
about the automation of manufacturing pro- 
cesses, the automatic control of aircraft, guided 
missiles and the liké, a book is weleome which sets 
oub to give the mathematical background for the 
analysis and design of servomechanisms. The present 
volume under review is written in a fluent and clear 
style and contains a great number of worked examples 
and of problems enabling the student to ascertain 
whether he has grasped the contents of the chapters 


he has read and to gain some experience in handling. 


actual problems of control. A very welcome feature 
is a brief and sufficiently clear introduction to the 
theory of Laplace transformations which are used 
throughout the book. MMC 

- As problems of electric circuits can usually be 
solved with not too great difficulty either directly 
or with the aid of analogue computers, electrical 
analogues are set up of mechanical, thermal, hydraulic 
and pneumatic systems. The book then deals with 
the transient analysis of servomechanisms, that is, 
the dorivation, solution and discussion of their 
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differential equations for" determining the ‘main 
criteria of performance, the speed of response, the 
steady-state error, the maximum overshoot and the 
resonant frequency for the case when changes m 
input or output occur. Proportional as. well as 
derivative and integral control are dealt with. ' 

'The next chapter deals with transfer functions ànd 
their graphical representation, the transfer function 
being defined as the complex ratio of the output of 
the device to its input (p. 112). The authors seem 
to be not quite consistent in that a few pages later 
(p. 126) they call this ratio the frequency response 
function, while the direct transfer function is defined 
as the ratio between output and error, this latter 
being the difference between input and output. The 
reason for this apparent inconsistency is given on. 
p. 140 and following. 

Simplifications are made for the mathematical 
analysis by replacing complicated schematic drawings 
by equivalent block diagrams and by introducing a 
shorthand notation for the transfer function, repre- 
senting it as the product of a constant factor K and 
& complex factor G. The symbols K and G are 
replaced by A and F respectively if a control element 
is used in the feedback path. Frequency response 
curves and curves of direct and inverse transfer 
functions are given in rectangular and polar co- 
ordinates, respectively. Then the performance of 
servomechanisms is analysed from equations and 
plots, stability criteria are discussed at some length, 
a classification of the systems is given and figures of 
merit are defined. Only very brief chapters deal 
with the introduction to design and with gain adjust- 
ment. A trial-and-error method and direct methods 
for the gain adjustment are given. 

Where gain setting alone is not sufficient for 
obtaining the desired values of resonant frequency 
and steady-state error, some kind of compensation 
must be applied either in the main circuit or in'& 
parallel circuit. Series and parallel compensation are 
therefore dealt with at.some length in the next two 
chapters. Then it is shown how, by the use of 
logarithmic co-ordinates, analysis and design may be 
simplified in.many cases. A brief chapter deals with 
relay servomechanisms as these find wider and wider 
application. Here electromechanical relays are used 
for applying full power to the output when the error 
is excessive and to maintain it until the error is 
sufficiently reduced. The final chapter, dealing with 
the ‘root-locus method’, might be of particular 
interest, as this method claims to combine to some 
extent the advantages of the transient and the 
transfer function analysis. But, due to limitations 
of space, only the elements are given and the chapter 
is somewhat sketchy. 

The authors do not claim originality for the 
material contained in this book, but have found in 
their teaching practice that the arrangement and 
detail of presentation are well suited for the student. 
This 18 also my impression. While the various systems 
of servomechanisms are treated in ‘the text in a 
rather abstract manner, the student will find in the 
appendixes, apart from some useful tables, more 


. detailed physical and technological descriptions of 


the components used, like error detectors, controllers, 
servomotors and compensating devices. A subject- 
matter index and a bibliography of 206 items com.” 
plete this well-produced book. As is not uncommon 
in American publications, only very few references 
are made to British and Continental sources. 

R. Neumann 
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Index of Mathematical Tables from All Branches of 

Sciences ; - 
Prepared by,Dr. Karl Schütte. (Index Mathema- 
tischer Tafelwerke und Tabellen aus allen Gebieten 
der Naturwissenschaften.) Pp. 148. (München: 
R. Oldenbourg, 1955.) 14.50 D. marks. 


EFORE reviewing the contents of this book, it 
is of some interest to recall a few facts concerned 
with the relatively short history of such works. It 
was in 1873 that British mathematicians first con- 
ceived the idea of publishing a survey of available 
tables, and their efforts were responsible for the 
appearance in 1875 of the "Encyclopaedia of Mathe- 
matics” which listed some 750 tables in all. In the 
meantime, with the growth of technological research, 
involving as it does much detailed computation, the 
number of tables has steadily increased, and the 
comparatively recent “Index of Mathematical Tables", 
by Fletcher, Miller and Rosenhead, of 1944, gives a 
selection of more than two thousand. 

The author of the book under review explains that 
his own work was begun before the Second World 
War and was temporarily halted for the duration 
thereof; on examining Fletcher’s "Index" in 1946, 
he found that nearly four-fifths of his entries were 
not in fact shown in that work; he thus decided to 
complete it, there being in any event no German 
counterpart of recent date. He claims some twelve 
hundred entries, of use to “calculators” of various 
kinds, belonging to all the branches of applied science. 
He also claims, justifiably I feel, that its comprehen- 
siveness and clear order enhance its value consider- 
ably, pointing out at the same time that out-of-date 
tables and all threo-figure ones have been omitted. 

` The book is divided into sixteen chapters, with 
sub-sections where appropriate. The first four deal 
with general calculating (including harmonic analy-~ 
sis), logarithms, natural circular functions, and 
logarithms of these. Of the remaining twelve, those 
worthy of special mention deal with the theory of 
numbers (including primes), gamma functions, elliptic 
functions, Bessel functions and the many other 
varieties with which mathematicians and physicists 
are familiar. It would be unfair to omit mention of 
those referring to chemistry, astronomy, meteorology, 
geophysics and navigation. A very full (and almost 
formidable) list of authors whose publications are 
listed is provided, together with a similar list of 
institutes. . J.-H. PEAROR 


General Physics 

By Prof. Oswald Blackwood and Prof. William Kelly. 
Second edition. Pp. x+704. 
Wiley and Sons, Ine. ; London: Chapman and Hall, 
Ltd., 1955.) 54s. net. 


Introductory Applied Physics 
By Norman C. Harris and Edwin M. Hemmerling. 
Pp. viii+729. (London: McGraw-Hill Publishing 
Company, Ltd., 1955.) 50s. 6d. 


ACH of these beautifully produced books from - 


the United States is written for a specific pur- ^ 
pose which is somewhat different from that of the’ 
ordinary text-book. ‘Profs. O. Blackwood and W. 
Kelly give an introductory course based on no more 
initial background than awareness of the obvious 
impacts of physics upon everyday life. Indeed, their 
hints on the solution of simple equations, arith- 
metical extraction of square roots, and the pro- 
nunciation of unfamiliar words, show that they 
assume a fairly low threshold for some students. 


(New York: John. 
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They are also quite determined that this shall be no 
excuse for being consent with a superficial knowledge 
of the principles o? physics. A thorough under- 
standing of the simpler processes of physics, and a 
sensible appreciatior. of its applications, are brought 
within the grasp of any careful reader, and this is no 
mean achievement. As in most books of this kind 
from American universities, the treatment of 
elementary mechanics is particularly good. The 
price puts it beyonce the reach of British schoolboys 
(and; a fortiori, of their teachers), and it is in any 
event difficult to see where it would fit into any 
ordinary scheme of instruction in Britain; but it can 
be recommended to the librarian with a surplus io 
expend. 

N. C. Harris and E. A Hemmerling, writing for 
Students in junior teshnical colleges, also assume only 
an elementary knowledge of mathematics; but 
having a much fuller background of scientific know- 
ledge to exploit, they work at a more exacting level. 
Here the emphasis is on industrial applications. 
Heat engines, refrigeration and air-conditioning are 
pursued in great detail, and there is a very thorough 
treatment of alternating current and electronics. 
The standard is not advanced in the academic sense, 
and the whole is within the capacity of the young 
technical student, who should find it an inspiring 
book. This also is priced at library level. 

G. R. NOAKES , , 


Chemistry - for Our Times 

By Elbert C. Weaver and Laurence S. Foster. ‘Second. 
edition. Pp. vi+666+8-plates. (London: McGraw- 
-Hil Publishing Company, Ltd., 1954.) 30s. 


LTHOUGH. wristen as a text for American high 

schools and university freshmen, the theme of 
the book is chemistry as it affects the citizen. In the 
preface to the first edition (1947) the authors main- - 
tained that the atomic age called for a new approach 
‘to the study.of chemistry. In framing this, funda- 
mental principles and industrial applications were 
treated in due proportion and always with the 
humanistic appeal. Thus, while the factual chemistry 
was not much more than that required for British 
O-level exammations, it was accompanied by many 
literary quotations, and an abundance of information 
on such topics as the cyclotron, cosmetics, dyes, 
nuclear energy, and accounts of economic applications 
of chemistry. Numerous striking and even sensa- . 
tional stories, and many good illustrations in 
half-tone, heightened the effect. The idea seemed to 
be to attract studerts to the study of chemistry by 
extolling its spectacular advances. The theoretical 
explanations, clegr but nowhere deep, were clever in 
their simplicity. 

In this, the second edition, the authors have 
deleted the more sensational stories and pictures, 
have shortened the: literary quotations, recast the 
appendixes, removed the coloured frontispiece but 
' inserted eight coloured plates, and added items to 
make their work moze of the style of the conventional 
text-book. These changes in their aggregate reduce 
the number of pages from 737 to 666. Yet this 
remains a remarkab:e book. Many plates have been 
replaced by others cepicting more recent procedures. 
Although expensive. and scarcely suited as a class- 
book for any: Britich examination, it should appeal 
to the student of humanities desirous of having 
chemical achievement introduced and interpreted to 
him: it would alsc make a weleome addition to a 
school library. G. Fowrzs 
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DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 
ANNUAL REPORT FOR 1954-55 


HE annual report of the Department of Scientific 

and Industrial Research for the year 1954-55* 
includes the report of the Committee of the Privy 
Council for the year ended September 30, 1955, over 
Lord Salisbury’s signature, and the fortieth report of 
the Advisory Council, signed by Sir Hugh Beaver, 
which gives the usual summary of work carried out by 
the various research station’ and boards and research 
associations. Besides the summary of the Depart- 
ment’s expenditure for the year ended March 31, 1955, 
there are appended lists of assessors to the Advisory 
Council, of the various committees of the Advisory 
Council, of research boards of the Department and 
their membership, of grants for special researches 
in progress or authorized during the year, of students 
‘awarded maintenance allowances for postgraduate 
training in research and a 49-page list of publications 
issued during the year. The Advisory Council can 
fairly claim at the outset that the Summary of Work 
and Appendixes afford a valuable means of obtaining 
easily detailed information regarding the work of the 
- . Department in widely varying fields; but the ques- 
tion as to whether the present organization is adequate 
to deal efficiently with matters of publie relations 
remains to be determined. The persistence and the 
character of Parliamentary questions suggest that 
the problem is not yet solved, and it is improbable 
that an annual report of this type can contribute 
greatly to a solution. 

The gross expenditure of £6, 685,400 compares with 
£5,865,279 in the previous year and is reduced to 
£5,898,016 net by various receipts (£370,536 being 
from the National Physical Laboratory) for work 
done for government departments or for industry, 
the net increase on 1953-54 being £643,074; the 
estimates for 1955-56 provide for a further increase 
of £630,154, and those of 1956-57 for a net increase 
of £1,023,930. On October 1, 1955, the Department 
employed 4,379 staff of all grades (including 190 
part-time) compared with 4,220 (164 part-time) in 
the previous year. Annual grants to research 
associations totalled £1,335,125 (compared with 
£1,254,088 in 1953-54), grants for special researches 
amounting to £315,425 (£412,431 in 1953-54). Grants 
to students amounted to £323,022, an increase of 
£27,603, the number of students in training in 1954 
being 1,052, and in 1955, 1,022, compared with 1,009 
in 1953 ; and of these, 381 in 1954 and 379 in 1955 
were new. Of eight senior research awards in 1954 
and in 1955, two in 1954 and five in 1955 were new, 
and 26 new grants for special researches in 1954 and 
15 in 1955 brought the total of-such.grants to 64 
and. 53, respectively, compared with 58 in 1953 and 
70 in 1952. Of the grants for special researches, 37 
in 1954 and 33 in 1955 were in physics ; for chemistry 
the figures were 9 and 9; for biology and also for 
engineering, 6 and 4; and for mathematics and 
astronomy, 3 and 1. In’ 1954 chemistry Claimed 428 
and in 1955, 399 of the students receiving grants ; in 
physics the corresponding figures were 301 and 262 ; 
in engineering, 104 and 91; in biology, 97 and 107; 


*Departmont of Scientific and Industrial Research. Report for 
the year 1954-55. Pp. 821. (Cmd 9690.) (London: H.M. Stationery 
Office, 1956 ) 7s. Gd. ‘het. 


in mathematics and astronomy, 60 and 86 ;, in geology 
and mineralogy, 36 and 42; and in metallurgy, 26 
and 23. 

Expenditure of £926,971 gross or £556,435 net on 
the National Physical Laboratory was slightly more 
than in 1953-54 (£513,049 net), and this is true of 
expenditure on all branches of the Department’s 
activities, except fire research, which decreased by. 
£2,922 to £22,433; the increase on 1953—54 was, in 
general, about 10 per cent, apart from the con- 
tributions to European Nuclear Research, which 
increased from £42,483 to £359,787. Expenditure on 
mechanical engineering research only increased, how- 
ever, by £1,154 to £315,561. Net expenditure under 
the other major headings in 1954-55 was as follows, 
the increase over 1953-54 being given in brackets : 
building research, £453,049 (£41,455) ; food investi- 
gation, £373,208 (£81,090); road research, £343,516 
(£37,984) ; fuel research, £270,419 (£23,035); geo- 
logical survey &nd museum, £223,410 (£12,670); 
chemical research laboratory, £136,350 (£11,997); 
forest produets research, £116,487 (£15,235); radio 
research, £107,298 (£12,901); hydraulics research, 
£76,169 (£14,607) ; water pollution research, £74,321 
(£11,648); pest infestation, £68,145 (£9,388); head- 
quarters administration, ete., £247,915 (£27,536). 

The contribution to the European Organization for 
Nuclear Research was increased to £520,000 m the. 
1955-56 estimates and further to £930,000 in those 
for 1956-57, while of the grants for special researches 
some £250,000 of the total £315,425 is for support of 
nuclear physics research in universities. This total 
was increased to £422,200 in the 1955-56 estimates 
and to £497,000 in those for 1956-57. These grants 
were provided for the installation and operation of 
the large particle-accelerating machines for research 
in nuclear physics in the Universities of Birmingham, 
Cambridge, Glasgow, Liverpool and Oxford, and the 
Advisory Council has endorsed the recommendation 
of the Nuclear Physics Committee for supplementary 
grants of £7,720 to the University of Glasgow and 
£14,200 to the University of Liverpool. A grant of 
up to £82,000 to the University of Manchester for the 
installation of a 6-MeV. Van de Graaff generator for 
research on nuclear structure has also been recom- 
mended by the Advisory Council. 

Although the European Organization for Nodia 
Research receives the major part of the Department's 
contribution to international co-operation, develop- 
ments during the past year in desalting brackish 
waters have provided an interesting example of the 
difficulties as well as the possibilities of international 
co-operative research. A working party concerned 
with this subject, after considering a report on existing 
and potential processes for desalting, recommended 
that meetings should be called by the Netherlands to 
discuss electrodialysis with ion-exchange membranes, 
by the United Kingdom to discuss the prevention of 
scale formation in distillation equipment, and by 
France (in Algeria)’ to discuss solar distillation and 
certain aspects of ion exchange. Out of these meetings 
during the current year has come an agreement y 
signed by Algeria (for France), Australia, South . 


_ Africa, the Netherlands and the United Kingdom, 
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under which, in return fora share of the development 
costs, the United Kingdom will have a voice in the 
development of the process of electrodialysis with 
ion-exchange membranes iti the Netherlands and 
rights under Netherlands patents. Under & less 
formal agreement on scale-prevention work, the 
Department has contributed funds to permit expan- 
sion of the existing Admiralty research group, and 


the Netherlands have provided an additional research , 


worker for the team. 


Government Establishments 


The Advisory Council’s report refers again to the 
urgent need for a new Fuel Research Station and, as 
a prelude to planning a new station, has reviewed the 
policy which should govern the future work of the 
Fuel Research Organization. As & result, the Council 
has recommended that the Fuel ‘Research Station 
should maintain its position as a national centre for 
the study of fuel problems free from political con- 
siderations and pressure of sectional interests ; that 
the Station should aim at becoming the central 
organization in Britain for long-term basic research 
on fuel; and that it should not usually undertake 
applied research beyond the stage at which this can 
properly be transferred to other organizations 
engaged on fuel research. On this basis, it recom- 
mends construction of a new Fuel Research Station 
as a matter of first priority, and it is understood that 
the Ministry of Fuel and Power 1s in broad agreement 
with this pohey and that the Committee of the Privy 
Council for Scientific and Industrial Research has 
adopted these recommendations. 

About one-fifth of the total effort of the Station is 
now applied directly or indirectly towards reducing 
pollution of the atmosphere by the treatment and 
utilization of fuels and their products. Semi-automatic 
equipment for the elimination of smoke has been 
devised and tested on the Lancashire boiler at the 
Research Station with satisfactory results, and 
attention is also being given to coal-fired and oil-fired 
central-heating boilers with the object of increasing 
efficiency while decreasing emission of smoke. Work 
on the removal of oxides of sulphur from boiler flue 
gas by the use of ammonia has shown that by working 
the process in two or more stages the sulphur can be 
recovered as ammonium sulphate with an efficiency 
of 96 per cent and loss of only 3 per cent of ammonia, 
and as a result of these experiments the Central 
Electricity Authority is erecting at the Nottingham 
generating station a pilot plant to treat 2 million 
cubic feet of flue gas per hour. After examining the 
fluidized catalyst process for the Fischer-Tropsch 
- synthesis, attention has been given to the ‘liquid 
phase’ or slurry process, in which synthesis gas is 
bubbled through a suspension of powdered catalyst 
in heavy oil or molten wax; and studies.continued 
of the changes occurring in residual fuel oils on 
storage that makes them difficult or impossible to 
pump, with the view of devising a test that will make 
it possible to predict the behaviour of a freshly 
prepared oil. Examination of the industrial processes 
to which coal is submitted indicated that on carbon- 
ization of coals containing 6-10 parts of germanium 
per million, up to 90 per cent of the germanium 
remains in the coke, and that the germanium contents 
of the dusts collected in heating-flues of the coke- 
burning producer of a coal carbonization plant rose 
to a maximum of three per cent in the recuperator. 

The research stations with the work of which the 
Advisory Council’s report is this year particularly 
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concerned are the Fire Research Station and the 
Forest Products Research Laboratory. Both were 
visited by the Advisory Council, which was well 
satisfied with what it saw. It is convinced that the 
Fire . Research Station is # continuing success. 
Although administered in detail as a government 
research establishment, it is a joint organization 
controlled by the Dspartment and the Fire Officers’ 
Committee, each cortributing one-half of the running 
and capital costs. Jnder a new agreement recently 
concluded between she partners, the current annual 
expenditure will be mereased from just under £90,000 , 
to & maxunum of £125,000, and the non-industrial 
staff will be gradua-ly increased from just under 80 
to more than 100. Extensive new buildings and 
equipment are to be provided at a cost of up to 
£365,000, and one of the new buildings, towards 
which and towards the general site the Fire Service 
Research and Training Unit has made a grant of 
£70,000, will provids facilities for the study of fires 
in large-scale models under controlled conditions. 
Work during the year has included an inquiry into 
the effect of heat on various types of high-tensile 
steel used in the construction of pre-stressed concrete, 
and the development of a new roof tést and a new 
test for combustible wall linings’; and a committee 
has been established to advise on a research pro- 
gramme on industrial fires and explosions. 

Some 35 per cent of the staff effort at the Forest 
Products Research Laboratory (and also at the 
Building Research Station) is at present devoted to 
advisory and related work—a proportion which the 
Advisory Council regards as too high, and it hopes 
that the industrial research organizations will in 
future relieve the Laboratory increasingly of this 
type of work, leaving it freer to conduct more funda- 
mental investigations. In particular; the Research 
and Information Committee of the Furniture 
Development Counci and the Research and Develop- 
ment Committee of the Timber Development Associa- 
tion are expected tc assume increasing responsibility 
for applied research in this field. Work during the 
year has included experiments with growing English 
ash which indicated that the degree of lignification 
of the fibre walls (which affects the strength of wood) 
is at least partly controlled by the illumination 
received by the lesves. A series of ‘tests of the 
moisture gradient of wood carried out over & year 
indicates that whers, as jn boats or vats, the wet 
face cannot be painted, the dry face should also 
receive no paint, o> at most only a thin pervious 
coat. Estimates of she strength of laminated timber 
have been extended to the study of beams from two 
different species, ard research is being carried out 
on the permeability of woods to liquids and gases, 
on the factors that govern the susceptibility of various 
zones of Corsican pine to infestation by the furniture 
beetle and the house longhorn beetle, and on the 
bending vibration and. damping of wooden beams 
and rectangular plazes. 

The proposals fo> the, organization of practical 
trials in collaboration with the National Federation 
of Buildmg Trades Employers met with a good 
response from the members, and a series of trials: 
with aerated mortars has been completed, while the 
Building Research Station has also made good pro- 
gress in developing a process for the production of 
light-weight aggregete from pulverized fuel ash. In . 
designing large rigid frames, the main problem is to 
find a method whieh is sufficiently accurate while 
avoiding heavy design costs. It has now been shown. 
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that the behaviour of a frame to be designed can be 
deduced by reference to an idealized substitute frame 
which has already been analysed, and a new method 
of design for stanchions is being developed which 
will lead to further economy. Particular attention is 
being paid to the problem of measurmg the stress in 
the linings of deep tunnels in clay and, as a result of 
the work on schools which has continued for some 
five years in collaboration with the Ministry of 
Education architectural development team. and the 
Hertfordshire County Council, a body of essentially 
new information has been made available to designers, 
in terms of which they have been able to plan for 
fuel economy and design economy in schools. 

Commenting on the work of the Chemical Research 
Laboratory, the Advisory Council expresses the 
opmion that the present programme of the Laboratory 
is well chosen, and that, although the Laboratory’s 
work on semi-permeable membranes, including mem- 
branes with ion-exchange properties, is limited, it has 
already made important contributions and should 
be continued and if possible extended. During the 
past year the trades concerned have been steadily 
brought into closer contact with the preparation of 
the Food Investigation Organization’s programme and 
its work and, in the Fish Division in particular, close 
liaison has been effected with the White Fish 
Authority and the Herring Industry Board. The 
trawler Northern Wave has been chartered for a joint 
experiment in freezing at sea on a commercial scale, 
and special attention is being given to research on 
smoke-curing with the view of developing more con- 
venient, controllable and economical procedures and 
of producing cures of white fish and herrings of 
consistently high average palatability and keeping 
quality. Plans have been drawn up for an experi- 
mental unit to be attached to a new centralized 
abattoir, and studies of fresh and frozen beef have 
continued. Recent storage trials have indicated that 
pears could be kept for longer periods at 30—31* F. 
without suffering low-temperature injury, and work 
is also being continued on the effect of field factors 
on the chemical composition and storage life of 
apples. A coating of sulphonated polystyrene on 
diatomaceous earth has proved valuable in the 
chromatographic purification of insulm and a similar 
method has been developed for purifying meat 
myoglobin. 


The Geological Survey has made continuous pro-’ 


gress since the War with the primary six-inch survey, 
which is the basis of all Geological Survey work, and 
with the first six-inch re-survey of areas of economic 
importance ; it has also re-published ninety-two one- 
inch to the mile maps m colour-printed editions and 
extra editions of ten other maps printed to show 
solid geology only, making a total of 102. But 
only four of the twenty-four quarter-inch geological 
maps of England and Wales have been re-published 
and nineteen of the sixty-two one-inch sheets of 
Scotland, with fourteen additional sheets showing 
drift geology. All ten of the seventeen quarter-inch 
geological maps of Scotland published before the 
War have been reprinted. The Geological Survey 
has also statutory obligations under the Minmg 
Industry Act (1926) and the Water Acts of 1945 and 
1946, while the Museum of Practical Geology, which 
again had a record number of visitors (374,353), has 
acted as a study centre for geological research and 
exhibition of collections of minerals, gem-stones, 
rocks and fossils. During 1954, 270 square miles in 
Great Britain were covered by primary six-inch 
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survey, and 253 square aii; including ' 75 square 
miles in Northern Ireland, by revision survey. 
Boreholes drilled during recent years continued 
to provide much material calling for specialized 
petrological investigation, and during 1954 more than 
eight hundred boreholes were notified to the Geo- 
logical Survey under the terms of the Mining Industry 
Act and more than 300,000 ft. of strata were exam- 


ined, identified and described. The Survey itself is . 


drilling four boreholes in the Ashover district north- 
east of Matlock to ascertain the sequence and 
structure of the Millstone Grit and higher parts of 
the Carboniferous Limestone between the Derbyshire 
coalfield and the limestone country west of Matlock. 
The task of encouraging the search for the mineral 
raw materials necessary for the Atomic Energy 
Authority’s programmes remains with the Atomic 
Energy Division of the Geological Survey, and 
besides further searches for uranium, attention 18 
being given to a search for thorium deposits and to 
the development of new methods of geophysical and 
geochemical prospecting, particularly to fundamental 
research as to the most profitable lines for conducting 
geological exploration. 

The work of the National Physical Laboratory and 
the Chemical Research Laboratory for the period 
have been reviewed in these columns fairly recently, 
80 no more need be added here than that the Digital 
Electronic Universal Computing Engine (Deuce) 
was installed early in 1955, and the construction of 
the final Automatic Computing Engine started. The 
High Temperature Fatigue Laboratory has now been 
transferred to the Mechanical Engineering Research 
Laboratory, the staff of which increased by 13 per 
cent during the year. Two further symposia, dealing 
with precision electrical measurements (November 
1954) and boundary layer effects in aerodynamics 
(March 1955), have been held in the National Fhyaical 
Laboratory. 

The first stage of the main hall of the Hydraulics 
Research Station was completed in January 1956 
and arrangements have been made with river boards 
and coast protection authorities to collect data on 
beach movements and all matters bearing on coastal 
protection ; analysis of these observations will pro- 
vide valuable information on long-term trends of 
erosion or accretion. The investigation into the 
behaviour of storm surges in the Thames Estuary 
has been extended to examine the effect which a 
barrage would have in reducing storm surges of 
various magnitudes, and the large model of the River 
Thames is being used for investigating the general 
pattern of estuarme circulation and its relation to 
the tendency for serious silting to occur in the 
so-called ‘Mud Reaches” immediately downstream 
of the Royal Docks. A model of the tidal reaches of 
the River Trent is being constructed. A second model 
has been built in connexion with the Severn River 
Board’s scheme for the relief of flooding on the River 
Severn; this includes 24 miles of the river down- 
stream from Shrewsbury to Buildwas, and it is being 
used for ensuring that the reduction of floods in the 
neighbourhood of Shrewsbury will not lead to more 
serious flooding elsewhere along the river. Basic 
experiments in the 54-ft. wave tank have indicated 
that & screen of spaced piles offshore from a sand 
beach did not cause the beach to build up but halted 
or almost halted erosion, and two-dimensional wave 
tests have been carried out for the Kent River Board 
on & model of a section of the proposed Dymchurch 
sea, wall. The proposed design of a new harbour to 
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be constructed at Tema'on the Gold Coast is being 
investigated in Wave Basin No. 2. 

Biological research in the Pest Infestation Labor- 
atory included field-work on residual populations of 
insects in farm buildings, in an old watermill and in 
disused dock storage sheds. Research on grain 
storage was" largely confined to the experimental 
storage of damp grain in airtight silos; that on 
insecticides included a new method for the chemical 
assay of pyrethrins, the control of bean weevils with 
insecticidal dusts, the mechanical protection of goods 
from infestation by sheeting, and the relative sus- 
ceptibility of different insect species to pyrethrins. 
Long-range biochemical work was concerned with 
the nature and significance of insecticide residues in 
foodstuffs and mechanisms of insecticidal action. 

In the Radio Research Organization the main 
emphasis continued to be on the factors which affect 
radio waves during transmission between the trans- 
mitting and receiving stations; but the importance 
of the work on semiconductors and on ferromagnetic 
materials is also stressed, the former being concerned 
with noise generation in germanium and components 
made from it and with measurements on transistors. 
In the field of navigational aids, the main interest is 
in low-frequency and very low-frequency position- 
fixing applications and, at higher frequencies, in 
radio direction-finding. 

A main group of researches carried out by the 
Road Research Laboratory seeks to provide road 
engineers with the basic information needed for 
decisions as to the most satisfactory and economical 
types of road construction for particular. conditions 
of soil, traffic and climate; and the Ministry of 
Transport and Civil Aviation’s programme of new 
road construction will provide the necessary oppor- 
tunities for full-scale experiments. A scheme has 
been introduced by which the results of research are 
embodied in agreed specifications for use on selected 
sites under conditions of good normal commercial 
practice. Evidence is accumulating that the separa- 
tion of motor traffic from other road users decreases 
accidents, and a study has been made of eighty-six 
sites reported as the scene of repeated skidding 
accidents. Tho Laboratory’s work on non-destructive 
tests for measuring the strength of concrete by 
an ultrasonic pulse technique has been summarized 
and the equipment required is now being manu- 
factured. 

The new Water Pollution Research Laboratory at 
Stevenage was officially opened on June 20, 1966, 
and investigations in progress include a detailed 
study of the effects of pollution on rivers and 
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estuaries, fundamental work on processes of sewage 
treatment and the investigation of methods of 
treating industrial vaste waters. Progress was made 
in studying the oxygen balance of the Thames Estuary 
and in attempts to predict the effect of polluting 
discharges on the content of oxygen in the estuary 
water. Observations on the effect of sewage effluent 
on the River Coln3 near Watford have been com- 
pleted, and tests with seven popular ‘proprietary 
washing powders 1irdicated that 50 per cent of rain- 
bow trout were killed in about seven days in & solution 
containing the equivalent of rather less than 6 p.p.m. 
sodium dioctylsulphosuceinate. 

The work of the Intelligence and Information 
Division of the Department is mostly directed 
towards the improvement of industrial productivity, 
and altogether a programme of twenty-nine projects 
concerned with human factors in industry and 
costing more than £155,000 from Conditional Aid 
Funds is guided by the two joint committees of the 
Department and the Medical Research Council and 
serviced by the Division. Most of the projects are 
being carried out by the universities, independent 
research institutiors or research associations; but 
one concerned with problems of work study, including 
those of introduction, such as the reasons for sus- 
picion and resistarce, the assessment of results in 
terms of the impact on efficiency and human relations 
within firms, and problems of continuing application, 
is being undertaken within the Division. Work has 
continued on the sample survey of research expendi- 
ture of private industry, and an economist was 
appointed to help she Food Investigation Organiza- 
tion and the Pest Infestation Laboratory assess the 
economic relevance and application of their current 
work. The Indusizial Operations Unit has demon- 
strated the value of a more systematic study of 
industrial operations, particularly of improved 
methods of planning and controlling work, and 
a survey has beer initiated of technical develop- 
ments leading to actomatie processes in industry and 
of the broad economic and social implications of 
these developments. During the year, following 
successful piot-plent trials of a suggestion that 
effluents might be treated with ammoniacal liquors 
from gas works to produce ammoniacal sulphate and 
& hydrated iron oxide, the Gas Council decided to 
erect a full-scale plant. The iron oxide will be mixed 
with peat and used_for sulphur recovery, and besides 
reducing imports of bog iron ore the new process will 
reduce the demand of the gas industry for sulphuric 
acid, 

(To be continued) 
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CHROMATOGRAPHY AND PARTITION OF CELLS AND CELL 
FRAGMENTS 


By PER-AKE ALBERTSSON 


Institute of Biochemistry, University of Upsalz 


"| HE study of isolated cell particles has given 

much information about the organization of the 
cell. The method which is generally used for frac- 
tionation of the particles from a homogenate is 
differential centrifugation. In that method, differ- 
ences in the sedimentation velocities of the particles 
are utilized for their separation, and differences in 
sedimentation velocities depend mainly on differences 


in size, density and form of the particles. Ultra- 
centrifugation m density gradients has also been used 
for the same purpose. Here the difference in particle 
density is the determining factor. It should’ be 
possible, however, to utilize differences in other 
properties, too; for example, physical and chemical 
properties of the surface and the electrical charge of 
the particles. : 
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is seen from Fig. 1, larger cells 
have been eluted at higher phos- 
phate concentrations. It was 
found, too, that the concentra- 
tion of dividing cells was about 
ten times higher in the 0-02-M 





peak. There was no significant 

difference in cell diameter be- 

tween fractions within a peak. 
This experiment suggests that 





772 NAT 
Eers 
aom 002M 
| i 
03 
02 
01 
5 10 15 2 3 
Frocton number. 
Fig. 1. Chromatography of Chlorella pyrenoidosa on calcium phosphate. 


two peaks which are obtained by elution with 0:01 M and 0:02 Af phosphate buffer 
pH 7. Right: distribution polygons of cell diameters in the original suspensions and 


the two elution peaks. Temperature, 4- 4? C. 


These properties, among others, determine the 
adsorption behaviour of the particles on an adsorbent, 
which means that 1t should be possible to apply the 
method of chromatography. Further, these properties 
determine the affinity of the particles to the two 
phases of a liquid-liquid system, which means that 
fractionation could be performed by partition. This 
article will describe some experiments which have 
been carried out in order to apply these two methods 
to cells and cell particles. 

Chromatography. Tiselius! refers to the successful 
chromatography of protems of high molecular weight’, 
viruses? and cytoplasmic granula* and points out that 
the upper limit of the size of the particles to be 
chromatographed has not yet been reached. Recently 
bacteria have been chromatographed*, and human 
platelets have been concentrated by an adsorption 
technique*. 

When an attempt 1s made to chromatograph cells 
and cell fragments many practical difficulties are 
encountered. Often the particles have a tendency to 
aggregate on the adsorbent or to be irreversibly 
adsorbed by it. In addition, due to their size (usually 
0-1--10y) the particles often cannot pass through the 
pores of the adsorbent. This latter problem, how- 
ever, can be solved by one of the three following 
procedures. 

The first and simplest one is to use an adsorbent 
with very large grains compared with the particles 
to be chromatographed. It has thus been possible to 
use @ very coarse calcium phosphate preparation 
from ignited bones according to W. F. Anacker 
(personal communication) for the chrom- 
atography of Chlorella pyrenoidosa 
Pringsheim. A suspension of the algae 
from a conventional culture was allowed 
to pass through an ordmary column 
packed with this calcium phosphate. 
The cells were adsorbed and could then 
be eluted by step-wise increase in con- 
centration of phosphate buffer pH 7 *. 
The amount of Chlorella in the different 
fractions was followed by the extinction 
at 675 my. measured in a Beckman DU 
spectrophotometer. As 18 seen from ' 
Fig. 1, peaks were obtained for 0-01 
and 0-02 M. Fractions from these 
were analysed in the microscope and 
the cell diameter was measured. As 








chromatography can serve 88 & 
method for obtaining more uni- 
form suspensions of micro-organ- 
isms. It has also recently been 
demonstrated by Maruyama and 
Yamagata’. 

The second method is to work 
batchwise by shaking the sus- 
pension with the adsorbent, allow 
the latter to sediment, then de- 
cant the supernatant and event- 
ually make this procedure con- 
tinuous, as is done in Craig’s counter-current ex- 
traction. In this way & suspension of disintegrated 
Chlorella, obtained by vibrating & suspension in 
the Mickle disintegrator', was shaken with ‘Dowex 3’ 
at pH 6:5 (0:2 M phosphate). All particles except 
the starch particles were adsorbed. After these 
had been washed away, the cell walls could be 
eluted in a very pure state by changing the pH 
to 7-5. 

The third alternative is to perform the separation 
in a column in which the adsorbent grains steadily 
move so that the particles to be chromatographed 
can penetrate the column. The ideal movement of 
the adsorbent should then be such that mixing of 
the grains occurs only within thin horizontal layers 
(see Fig. 2). In practice, however, a vertical mixing 
between the layers is difficult to avoid, so that an 
adsorbent grain ‘diffusion’ takes place which will 
cause broadening of zones. Despite this disadvantage, 
a column has been constructed according to this 
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Fig. 3. Chromatography column with rotating adsorbent layers. 
The rotating device can have one of the indicated forms (upper 
right). The two to the right are made of ‘Plexiglass’; the one to 
the left, which ts the most effective, is made of a net of metal wire 
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Fig. 4. Chromato of distetepeutod Chlorella pyre 
phespliate, Elution o pp apes 8 
buffer, pH 7. Temperature, + 4° 
O, cell walls; @, starch grains 


principle (see Fig. 3). It is made of ‘Plexiglass’ and 
provided in the centre with a rotating device which 
can have different shapes and is driven by a motor 
(4 revs. per min.). This rotation makes the adsorbent 
grains move around mainly horizontally. The solvent 
is introduced at the bottom by means of à pump 
(about 8 ml. per hr.). Ascending flow is preferred in 
order to make the packing of the adsorbent weaker 
and hence the resistance against the rotation smaller. 
The eluate is collected through a side tube into a 
fraction collector. A suspension of disintegrated 
Chlorella pyrenoidosa in 0-2 M phosphate buffer was 
pumped through such a column packed with a fine- 
pee ealeium phosphate preparation, according to 

- Levin (personal communication). In the eluate 
cell walls and starch particles appeared. In each 
fraction the number of these particles was counted in 
a counting chamber. The result is shown in Fig. 4, 
where the concentration of each particle is plotted 
against fraction number. 


Table 1. PARTITION OF SOME CELLS AND CELL FRAGMENTS IN THE 
Two-PHASE SYSTEM WATER/POTASSIUM DIHYDROGEN AND DIPOTAS- 
SIUM HYDROGEN PH (YETHYLENEGLYCOL 4000 


System I* | System IIt 


bodo] 


B 
T 
B 
B 


Chlorella : 
t fragments (micro- 
scopie) 
Chloroplast fragments (sub- 
microscopic) 
ell walls 
Starch grains 
ppuan roplast 
8 grains and fragments of cell 
wall of spinach 


Soh M 


€ 





*I= 79-6 per cent H,O; 10-5 per cent KH,PO, + K,HPO,; 
9-9 per cent polyethyleneglycol (per cent by weight). 
Il = 77:3 cent H,O; 13:90 per cent KH,PO, + K,HPO,: 
ad per cent polyethyleneglycol. ^. ESQ co 
I — Interphase 


B = Bottom phase, T = Top phase. 


Partition. According to Brónsted*, the higher the - 


molecular weight of a substance subjected to par- 
tition between two liquid phases, the greater the 
quantity which tends to go into one of the phases. 
While one can still measure finite partition coefficients 
for proteins’, the coefficient for a cellular particle, 

has a very high ‘molecular weight’, will be 
either zero or infinite. ‘This means that if a liquid- 
liquid system is shaken with a suspension of identical 
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e partices, we should find all these, 
accorGing to Brónsted's theory, either 
in one phase or the other. In practice, 
however, adsorption occurs in some 
cases on the interphase between the 

" two phases. This phenomenon can 
be explained if it is looked upon 

from the point of view of surface 
tensiom. Depending upon the values 
of the interfacial tensions between a 
partic and the two phases and the 
interfacial tension between the two 
phases, the particle will be stable either 
in one of the two phases or at the 
interface’. 

The system which has been studied 
in orcer to apply these phenomena 
to fractionation of cellular particles 
is waser[a mixture of potassium di- 
hydrogen plus dipotassium hydrogen phosphate, 
pH 7/polyethylenezlycol 4000 (‘Carbowax’). At 
certain concentrations this system will give two 
liquid phases similar to those systems which have 
been used for partition chromatography of pro- 
teins". Some whole cells and disintegrated cells 
have been shaken with this system and their par- 
tition is shown in Table 1. At the composition I 
of the system (see Table 1), Chlorella pyrenoidosa, 
for example, goes to the bottom phase. If the 
system is changec to composition II, most of 
the cells are found at the interface. This process is 
reversible. If disntegrated Chlorella 7 
are shaken with the system at composition I, 
large fragments of she chloroplasts go to the inter- 
face, the smaller ones to the top phase, while the 
cell walls and starch particles go to the bottom 
phase. If now the bottom phase is separated and 
the particles in it are shaken with a system of 
composition II, the cell walls go to the interface. 
Fig. 5 is a photomicrograph of cell walls isolated in 
this way. 

In the experiment with spinach chloroplasts, a 
suspension of whole chloroplasts was made by con- 
ventional differential centrifugation. The chloro- 
plasts went to the :nterphase while starch particles 
and fragments of cel wall went to the bottom phase. 
Thus particles with similar sedimentation velocities 
have been separatec. 





Fig. 5. Ms riens cell wells of Chlorella pyrenoidosa, Phase con- 


t, stained with crystal violet. x 2,000 
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A detailed report of this work will be published. : 


I wish to thank Prof. A. Tiselius for his 
[Feb. 11 


elsewhere. 
interest and advice. 
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OBITUARIES 


Dr. F. Sherwood Taylor 


Tur death of Dr. Frank Sherwood Taylor, director 
of the Science Museum, on January 5, at the early 
age of fifty-eight, has removed from the scientific 
life of Great Britain one whose interests transcended 
the narrow limits of his original specialist studies 
in chemistry and who had become widely known 
as a historian of science and as a very skilful 
expounder of the intricacies of modern science to the 
layman. 

Born on November 26, 1897, Taylor was edueated 
at Sherborne and at Lincoln College, Oxford, where 
he was elected to a classical scholarship. The First 
World War interrupted his studies and deflected his 
interests from classies to chemistry. After graduating, 
he taught chemistry at various schools, including 
Gresham's and Repton, and during 1933-38 he was 
assistant lecturer in chemistry in Queen Mary College, 
London. In the meantime, he had obtained the 
degree of Ph.D. in the University of London for his 
historical researches on Greek alchemy as the first 
student in the newly established Department of the 
History and Method of Science in University College. 
In 1940 he became curator of the Museum of the 
History of Science, Oxford, where he remained until 
he was appointed director of the Science Museum, 
London, in 1950. ` 

Sherwood Taylor, as he was generally known, was 
always deeply interested in alchemy and the alehem- 
ists; he would spare no pains in attempting to 
understand the most obscure writers and in trying 
to explain their words in more familiar and compre- 
hensible terms. It was with the greatest enthusiasm, 
therefore, that he took a most active part in founding 
in.1937 the Society for the Study of Alchemy and 
Early Chemistry and in acting as honorary editor of 
its journal, Ambix, from its first appearance in 1937. 
A similar enthusiasm marked his support of the 
British Society for the Historv of Science when it 
was founded in 1947, and he served the Society as 
president during 1951-53. 

Apart from many papers in specialist journals, 
such as Ambix and the Annals of Science, Taylor 
wrote extensively on the history of science, on 
chemistry and on alchemy, and also on religious 
topics. His earliest books were text-books of 
chemistry, and these were marked by & clear and 
attractive style as well as by the high standard of 
presentation of the material. He will, however, be 
best remembered for his books on the history of 
science: “Galileo and the Freedom of Thought” 
(1938), “A Short History of Science’ (1939), “The 
Century of Science” (1940), “Science Past and 
Present" (1945), “The Alchemists”. (1952), “An 
Illustrated History of Science” (1955), embodying 
the Christmas Lectures that. he gave àt the Royal 


Institution in 1953, and "A History of Industrial 





Chemistry" (1955). To the general reader he was 
also known for his remarkable presentation of 
modern science in “The World of Science". (1936). a 
work of more than a thousand pages that has 
retained its well-deserved popularity after the lapse... 
of twenty years. ge 
In the later part of his life Taylor was received ' 
into the Roman Catholic Church. He was always 
deeply concerned in religious matters, although not 
given to parade his views. Those who had known 
him long were aware of a strong mystical element in 
his thought. His writings on religion include “The 
Fourfold Vision” (1945) and “Two Ways of Life” 
(1947). His scholarship, his tolerance, his gentle 
ways, his regard for science as part of man’s cultural 
heritage will long be remembered. Few of those who 
recall him will know that he was severely woundsd 
at Passchendaele on October 10, 1917, while serving 
with an infantry unit of the Honourable Artillery 
Company, and fewer still know that he was at the 
time voluntarily taking the place of an older man. 
Doveras McKie 


Dr. E. W. Gudger 


Tus death occurred on February 19 of Dr. Eugene 
Willis Gudger, one of the oldest staff members of the 
American Museum of Natural History ; Dr. Gudger 
would have been ninety in August. 

Dr. Gudger was born on August 10, 1866, in the 
mountain section of North Carolina, the son of a 
circuit judge. Both his parents were descendants of 
the British settlers of that area and he was very 
proud of the fact that the name Gudger had originally 
been Maegregor. He was educated at southern schools 
and took his doetorate at Johns Hopkins. He then 
taught general science, first in a secondary school in 
Little Rock, Arkansas, where his pupils were little 
younger than he, and then for twenty-five years in 
the North Carolina College for Women. For many 
years he went to reunions of the Little Rock class he 
had taught, and some of his old pupils there remained 
his elosest friends. ud 

In 1919, Dr. Gudger went to the American Museum 
of Natural History to edit the third volume of 
Bashford Dean's “Bibliography of Fishes", and after 
Dr. Dean's death, in 1928, took on the difficult task 
of editing the Dean Memorial volumes, and was in 


charge of the Dean Memorial Library and of the card“ 


catalogue which until 1938 continued the Biblio- 
graphy. 

In 1921 he was appointed associate in ichthyology, 
and in 1935 this title was changed to the regular 
staff appointment of associate curator of fishes. In 
1938 Dr. Gudger became one of the honorary staff of 
the Department of Fishes, but continued as librarian 
of the Dean Memorial Library. In 1952, his age and 
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his failing eyesight compelled him to stop work’ at — - 


the Museum and he retired to his former home in 
Waynesville, North Carolina, where he died. 

Dr. Gudger’s bibliography was enormous: chiefly 
articles on odd facts about fishes, old natural history 
myths and the distribution and habits of the whale 
shark. He was primarily a library worker, with an 
extraordinary knowledge of ancient natural history 
literature. He conducted a vast correspondence on 
all sorts of topics, ranging from fishes to inaccuracies 
in magazine illustrations of steam engines. The 
arrival of his mail and his southern home-town paper 
brought him to the Museum early every morning 
before the main doors were open or the corridor 
lights on. 

Dr. Gudger was an impressively tall, rosy-cheeked, 
silver-haired man with peering, bespectacled blue 
eyes. Due to his unusual appearance, his determined 
and emotional personality—as booming in enthusiasm 
as in anger—his departure from the Museum deprived 
us of one of our most colourful figures, 

Dr. Gudger never married. He is survived by a 
brother. F. R. LaMonte 


Prof. J. R. H. Whiston, O.B.E. 


, Pror. J. R. H. Wza:srow, head of the Applied 
Chemistry Branch ın the Royal Military College of 
Science, died on February 28 after a short illness. 

John Reginald Harvey Whiston was born at 
Gonalston.on January 3, 1893, and attended Not- 
tingham High School during 1902-11, when he 
obtained an open Exhibition m Natural Science at 
Jesus College, Oxford, where he obtained a first in 
chemustry in 1914. During the First World War 
he served (1914-16) as an officer in the Sherwood 
Foresters, and from 1916 to the end m the R.F.C. 
as an experimental officer in the Seaplane Expern- 
mental Estabhshment at Martlesham Heath. 

In 1919 Whiston returned to Oxford as a demon- 
strator in the Jesus College Laboratory, where he 
worked with the late D. L. Chapman on ‘the hydro- 
gen -chlorine reaction, particularly on the effect of 
oxygen, and with Sir Henry Tizard on mdicator 
problems. After two further years in Oxford as a 
research chemist to the British Dyestuffs Corporation, 
he joined the staff of the Military College of Science 
at Woolwich in 1922. 

The remainder of Prof. Whiston’s career was spent 
in the Royal Military College of Science—he became 
an associate professor in 1936 and stayed with the 
College throughout its travels from Woolwich to 
Lydd, from Lydd to Stoke and from Stoke to rts new 
permanent home in Shrivenham. At first his work 
was mainly on lubricants and on the improvement of 
petrols; but later he specialized more on Service 
explosives, and several government publications, 
including part of the new Services text-book of 


explosives, were written by him. In 1946 he was. 


made O.B.E. 

Prof. Whiston built up, in the College and outside, 
a reputation as an outstanding teacher and admin- 
istrator, and he will be long remembered by the 
students, more than two thousand in number, who 
were taught by him. The staff of the College will 
always be grateful to him for his long labours on 
their behalf m official negotiations and for his never- 
failing help and kindness to the junior members. 
He is survived by his widow, their married daughter, 
and by two grandchildren. E. C. BAUGHAN 
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Mr. John Pryce-Jones 
Tae unexpected dsath of John Pryce-Jones, so 


~ soon after his retirement because of ill-health, came 


` 


as æ profound shock to his many friends. He had 
been in indifferent health for some time, and early 
this year he had to tmdergo a major operation. 

Pryce- Jones, who was sixty-two years of age, was 
born in Pencader, and was educated at Llandyssul 
Grammar School and the University College of Wales, 
Aberystwyth. He belonged to an age which thought 
of university education as a great privilege, and 
throughout his life he maintamed the academic 
mterests of a true scholar while engaged in the 
chemical and administrative affairs of a prosperous 
industrial firm. After service in the R.N.V.R. as a 
theteorologist at Scapa Flow during the First World 
War, he joined the staff of Reckitt and Sons, Ltd., 
m 1919, and he remazned with Reckitt and Colman, 
Ltd., until his retirement last September. During 
this trme he became known as a leading expert on 
the manufacture and uses of ultramarine blue, and 
in 1950 he was appointed a director of Reckitt’s 
(Colours), Ltd., when that company was formed. 

Pryce-Jones was-irterested in all aspects of the 
chemistry of ultramarine, and among his fine col- 
lection were specimens of many shades. In par- 
ticular, he was interested m its structure and in the 
influence of particle size, and he made important 
contributions to the improvement of the manufacture 
and application of thie unusual material. His interest 
in lapis lazuli was such that he acquired a deep 
knowledge of its uses in medieval times, and he had 
a remarkable knowledge of art, in particular of the 
pigments used m pamtings. He was an accepted 
authority, too, on oil and paints, and was keenly 
interested in oil paintings and in methods used in 
the faking of old masters. 

During the nineteen-thirties, Pryce-Jones began to 
develop his interests -n rheology, and his papers in 
the Journal of the Oil and Colour Chemists’ Association 
on this subject were spon recognized as having more 
than a technical importance. They were, indeed, the 
beginning of a series o2 studies m the field of rheology 
which he continued up to the time of his death, and 
they constituted a very considerable contribution to 
knowledge. 

Pryce-Jones was especially interested m the various 
modifications of the phenomena associated with 
‘thixotropy’, and he dasigned several instruments for 
their investigation. He was strongly of the opinion 
that there are two distinct modes of behaviour 
involved in reversible loss of consistency as a result 
of shearing, corresponding to lyophobie and lyophilic 
colloidal conditions, raspectively. He differentiated 
clearly between ‘thixosropy’ proper and ‘false- body’, 
though admitting that these can occur together in 
mixed systems. His nomenclature was sometimes 
unusual, but always lucid ; for example, he insisted 
that any measurable rigidity should indicate the use 
of the term ‘gel’, the term ‘sol’ being strictly reserved 
for liquids. He designed an mgenious ‘double Couette’ 
viscometer consisting of two concentric cylinder 
mstruments in series, with which he studied many 
rheologically anomalous materials. His work as an 
industriel chemist led him to take as wide an PRR 
in suspensions as m. səl-gel systems. 

Pryce-Jones was one of the first to observe the 
phenomenon now generally named after Weissenberg 
(when a material clnmbs up a vertical rotating rod), 
which he charaeteritically referred to as the 
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"Mae West Effect". 
thixotropy of honeys from certain floral sources,- he 
became a leading authority on honey in general,'and 
he wrote with considerable insight and knowledge 
about honey and about bee-keeping. 

He was a fascinating lecturer and speaker, and 
both in Great Britain and abroad he had given 
lectures to various societies on his different special- 
isms. He had not only a great facility for explaining 
mtricate problems to specialists, but also the ability 
of giving a simple, and yet scientifieally accurate, 
picture to the layman. He was an omnivorous reader 
and bibliophile, and he could always be relied upon 
to make an illuminating contribution to any dis- 
cussion. E 
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His passing is & great loss to science, for he did 
much to stimulate scientific interests, particularly in 
the East’ Riding of Yorkshire. He was a former 
chairman of the Hull Branch of the Oil and Colour 
Chemists’ Association and a past president of the 
Hull Chemical and Engineering Society. 

He will be sadly missed at the meetings of scientific 
bodies and by his innumerable friends and associates ' 
in every walk of life : .he was perhaps the perfect 
mixer. 

He married, in-1921, Miss Helen Bune, who 
survives him. Their only son was lost in a tragic 
accident some years ago. 

PAUL G. 'ESPINASSE 
BRYNMOR JONES 
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NEWS and. VIEWS | 


Geological Survey of New Zealand : 
Dr. L. |. Grange 


Da. L. I. Grane has retired from the- post of 
director of the Geological Survey of New Zealand. 
Dr. Grange was, born at Castlecliff, Wanganui, and in 
1913 he won from Waihi School of Mines a Mines 
Department scholarship to attend the University of 
Otago. After war service in France‘ during the First 
World War and further study at the University, 
he jomed the N.Z. Geological Survey. Dr. Grange’s 
professional career can be divided into three main 
phases: his work as a volcanologist in the Central 
North Island,-his career as a pedologist culminating 
in his directorship of the Soil Bureau, arid his return 
to the Geological Survey as director. For the Central 
North Island his bulletins on the geology of the 
Tongaporutu-Ohura and Rotoria-Taupo districts 


still remain authoritative publications. The last- - 


named bulletin is a particularly important contribu- 
tion to the world’s knowledge of thérmal activity. 
As a result of his work on soils, Dr. Grange became 
leader of & soil survey section of the Geological 
Survey, and in 1935 he was appointed director 
of a newly-formed Soil Survey Division. In 1940 
he initiated a 4 mules/in. survey of the North 
Island, and followed this up by applying the results 
of the survey to practical problems. By 1946 
physicists and biologists had been added to the soil 
team, and the Division was renamed the Soil Bureau. 
Later he extended his work beyond New Zealand to 
tropical soils in the Pacific Islands, where soil use in 
relation to population and food supplies is a problem. 
In 1952 Dr. Grange returned to the Geological Survey 
as director. During his term of office he has renewed 
his early interest in voleanology, and has compiled a 
departmental bulletin on “Geothermal Steam for 
Power in New Zealand", which gives a full picture 
of the work so far carried out in Wairakei. He recog- 
med the probable impact on New Zealand of the 
important discoveries of radioactive minerals in 
Australia and after a visit to that country prepared 
and published a booklet, ‘Prospecting for Radio- 
active Minerals in New Zealand”. In geology, soil 
surveys and soil conservation, Dr. Grange has made 
a notable contribution to New Zealand, and to the 
welfare of its people. 


Mr. R. wW. Willett 


Mr. R. W. WuxrerT has been appointed director 
of the New Zealand Geological Survey in succession 


to Dr. L. I. Grange. Mr. Willett was born in Dunedm 
in 1912. He was educated at Otago Boys’ High 
School, the University of Otago and the Victoria 
University College. He joined the Geological Survey 
in 1936; he served as district geologist at Inver- 
cargill during 1942-48, and geologist-in-charge of the 
Coal Survey Section at Wellington during 1948-51. 
During 1951-54 he was seconded to the British 
Commonwealth Scientific Office (London) as liaison 
officer, and was the first to hold this office. Since 
returning to New Zealand he has been administrative 
assistant to Dr. Grange. Mr. Willett has published 
many scientific papers both in New Zealand and 
overseas, While in the United Kingdom he prepared 
a series of papers on the mineral resources of the 
British Commonwealth, and in 1954 was awarded the 
Silver Medal of the Royal Society of Arts for his 
paper on mineral resources of the British Common- 
wealth. His work in New Zealand has taken him 
into much of the mountain country of the South 
Island. He is at present fouridation president of the 
Geological Society of New Zealand. 


Zoology at Calcutta : Prof. J. L. Bhaduri 


"Tum sudden death of Prof. H. K. Mookerjee in 
August 1955 left vacant a key post in zoological 
education in India. This has now been filled by the 
appointment to the Sir Nil Ratan Sircar professor- 
ship and head of the Department of Zoology in the 
University of Calcutta of Dr. J. L. Bhaduri, a former 
student of the University. There he graduated B.Sc. 
with first-class honours in zoology in 1924, and M.Sc. 
two years later. After two further years, as teaching 
assistant, in the Zoology Department, he joined the 
Zoological Survey of India in 1929, and gained 
valuable field experience, under the guidance of Dr. 
Baini Prashad and the late Dr. S. L. Hora, in faunistic 
surveys in the Andamans and in studies of the frogs 
and toads of the Khashi Hills in Assam. In 1933 he 
was recalled to his old University as assistant lecturer. 
and there with increasing responsibility he has com- 
bined his recognized skill in teaching with enthusiasm 
for research. Dr. Bhaduri’s main investigations have 
been concerned with Amphibia Salientia, their sys- 
tematics, structure and ecology. He studied for two 
years in the Zoology Department of the University 
of Edinburgh, and the thesis on “The Urinogenital 
System of Salientia”’, for which he obtained the degree 
of D.Sc. in that University in 1947, contained, among 
other ‘matters, & revealing ' correlation" between 
structural modifications in the genital system and 
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-unusual breeding habits in certain species which no 

longer deposit their eggs in water. His latest field 
survey (1954) has been a special study of the Salientia 
in the region of the Western Ghats. Apart from his 
amphibian researches, he has published. papers 
dealing with mollusca, fishes, reptiles and birds. 
With his forceful personality, boundless energy, and 
enthusiasm for teaching and research, the appoint- 
ment of Dr. Bhadur: promises well for the future of 
zoology in the University of Calcutta. 


Zoological Society of London: Mr. R, N. Fiennes 


` Mee R. N. Frennes, senior lecturer in animal 
health and veterinary science in the University College 
of the Gold Coast, Achimota, has been appointed 
anımal -pathologist to the Zoological Society of 
London, and is expected to take up his new duties m 
September. Mr. Fiennes will be responsible for the 
post-mortem examination of animals which die in the 
Zoological Gardens, and he will also carry out 
research in animal -pathology. Mr. Fiennes was 
educated at Winchester and Magdalene College, 
Cambridge, and at the Royal (Dick) Veterinary 
College at Edinburgh, and served for some twenty 
years in the Colonial Veterinary Service, in Uganda 
and Kenya. He has published a number of papers 
on trypanosomiasis, and has also worked on other 
protozoans, on helminths, bacteria and viruses. His 
appointment . is yet another mdication of the 
importaiice which the Zoological Society places upon 
the scientific.study of animal health. 


New Fellowship at University College, Oxford 


In 1954 Mr. James George Weir, C.M.G., C.B.E., 
gave to University College, Oxford, £25,000 to found 
a fellowship in memory of his son, Colin Weir, to be 
devoted to the study of politics with special reference 
to international affairs. He has now presented to the 
College a further sum of £25,000 to found an additional 
fellowship which will be devoted to the study of one 
of the natural sciences. The fellowship may be given 
for purposes of teaching or research, or both, and will 
be known as a Weir Fellowship. The College intends 
to make an election, if possible, in time for the next 
academic year. 


Swimming-Pool Reactor at Harwell for the Study 
of Shielding Problems 


A RESEARCH reactor of the ‘swimming-pool’ pattern, 
named LIDO, is at present under construction at the 
Atomic Energy Research Establishment, Harwell, 
and a model of it is included in the display by the 
United Kingdom Atomic Energy Authority at the 
British Industries Fair m Olympia, London. The 
reactor 1s specifically designed to enable shjelding 
problems to be investigated ; hitherto relatively little 
effort has been made to minimize shielding size and 
weight, although this 1s a problem of great importance 


in the design of mobile reactors and also in keepmg* 


down the capital cost of power-station reactors. 
LIDO is of the thermal type, employing enriched 
uranium as fuel and hght water as both moderator 
and coolant. The core is suspended in a tank of 
water from a trolley which enables 14 to be moved to 
any part of the tank. Sufficient depth of water is 
maintained over the core to provide vertical shielding, 
and horizontal shielding is effected by the concrete’ 
walls of the tank. In two areas, one of which 1s a 
corner of the tank, the concrete is cut away and 
replaced by alummium ‘windows’. These form the 
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working faces to whicb expermments can be built up 
‘adjacent to them on the outside, and when measure- 


^ ments are to be maze, the core can be moved closer 


to them on the inside. Experiments can also be 
assembled inside the tank, and for this the core can 
be moved into a small bay at one end of the tank 
and isolated from ‘it by a watertight door. The 
reactor is due to b» completed towards the end of 
thus year. z 


International Geophysical Year 


Durie the fortheoming International Geophysical 
Year (July 1957—December 1958) certain days have 
been designated as Regular World Days, and«during 
these periods speciel observations will be made at 
frequent intervals. In addition, there will be Special ` 
World Intervals, chosen at shorter notice, to coincide 
with expected unusual magnetic, ionospheric and 
auroral activity, ete In order to estimate how many 
organizations wish to be sent the ‘alert’ signal so that 
they are ready to make special observations of any 
unusual phenomena. it is requested that the names, 
addresses and telephone numbers of the persons 
directly responsible for the measurements, in Great 
Britain and Colonies, should be sent to the Assistant 
Secretary, Royal Society, Burlington House, London, 
W.1, as soon as, possible, so that the matter can be 
considered by the British National Committee for 
the International Geophysical Year. 


Marlow Medal of the Faraday Society - 


Tue Faraday Socety has instituted a new award, 
to be known as the Marlow Medal, which, together 
with a grant of not more than fifty pounds, will be 
made annually for work over the preceding three 
years on any subject normally (but not necessarily) 
published in the Transactions of the Society. The 
Medal is restricted tc members of the Faraday Society 
not more than thirty-two years of age. Applications 
for the first award should be made before January 1 
next to the Faraday Society, 6 Gray's | Inn Square, 
London, W.C.1. 


Atoms for Peace Awards’ 


Last year, at the suggestion of Mr. Henry Ford IL 
and his two brothers, the Ford Motor Company Fund 
made an appropriation of a million dollars to be used 
for granting each year for ten years an Atoms for 
Peace Award of 75,000 dollars and & suitable medal 
to an individual or group of individuals, of any nation- 
ality, in recognition af the most outstanding contribu- 
tion to the peaceful vses of atomic energy (see Nature, 

cOctober 29, p. 814). The organization set up for 
making this Award kas recently published a brochure 
giving the backgrocnd of the whole idea and the 
general principles to be followed in making the 

ward. Nominations for the first such Award are 
invited. The brochure and further information can 
be obtained from tae Executive Secretary, Atoms 
for Peace Awards, Ince., 77 Massachusetts Avenue, 
Cambridge 39, Mass. 


Auca ‘Indians 


Tum recent-slaying of five missionaries by Auca 
Indians of eastern Ecuador has aroused concern 
about the name and nature of these remote South 
American aborigines. Dr. M. W. Stirling, director of 
the Smithsonian Institution’s Bureau of American 
Ethnology, states that comparatively little 1s known 
about these Indians (Smithsonian News Release, 
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February 25). The term ‘Auca’ does not refer to any 
particular tribe but is a Quechua term used m the 
Andean highlands to refer to any pagan Indian groups 
as contrasted with those who have beene converted 
to Christianity. The group who did the kiling 
belongs to the Zaparo tribe and livés in the area 
between the Curare and Napo Rivers. The Francis- 
cans, the Jesuits and the Dominicans established a 
number of missions among them in the sixteenth, 
seventeenth, eighteenth and nineteenth centuries. 
Much of what is known is based on the work of 
Alfred Simson, an Englishman who spent consider- 
able time with the Zaparos in the 1870's. 

White interference has been generally disastrous to 
the Aucas for several reasons, principally because of 
factors that upset the normal equilibrium of their 
lives. . Among these were the introduction of the 
white man’s- diseases and the unhealthy effect of 
compelling them to wear clothes in a tropical rain- 
forest environment. Although the Indians were 
normally quite nomadic, they were often compelled 
to work in the fields and perform other tasks un- 
familiar to them. Then, too, they resented inter- 
ference with their own religion and the attempt to 
substitute for it ideologies completely foreign to 
ther own background and completely incompre- 
hensible to them. They also found objectionable the 
suppression of many of their own deeply rooted 
social habits. The white man’s ban on polygamy 
they found especially intolerable. “Because of the 
hazards of warfare and hunting there were typically 
more women than men; thus many women found 
themselves without a. normal home and family life, 
and the men without the prestige of a large family. 
Inevitably, the Indians revolted against this restric- 
tion on their liberties. In the more remote regions 
where there was virtually no other white population, 
as among the Zaparos and Jivaros, these revolts were 
successful and the mortality among missionaries was 
high.” 


The Word ‘Protoplasm’ 


Dr. GARRETT HARDIN, of Santa Barbara College, 
U.S.A., suggests that careful consideration of the 
term ‘protoplasm’ indicates that its various meanings 
are so contradictory and have such uncertain reference 
to facts that to call the term meaningless is no more 
than an act of simple charity (Sci. Mon., 82, No. 3; 
March 1956). 
plasm there are many incompatibilities. In some, 
protoplasm is & substance; in others, a mixture of 
substances. Sometimes protoplasm is an entity 
common to all organisms, while at others ‘it’ is 


different in all organisms and even in different tissues, 


of a single organism. Hardm believes that the con- 
ceptual framework implicit in the word protoplasm 
has probably impeded scientific progress. Research 
workers who are most actively engaged in determing 
the facts to which protoplasm supposedly refers have 
the least use for the term. 


Leaf Morphogenesis j 


Srupres of morphogenesis in leaves by E. 
Njoku are concerned with the effect of light intensity 
on leaf shape in Ipomoea caerulea (New Phytol., 55, 
1, 91; 1956). In this paper the author has made a 
useful contribution to our knowledge of heteroblastic 
development. Observations are recorded of the 
changes in leaf shape from node to node m plants of 
Ipomoea caerulea grown under varying intensities of 
light. These show that the amount of leaf lobmg 
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decreases with decreasing light intensity, and lobuig 
is completely suppressed in 0-23 daylight and lower 
intensities. ‘Plants already producing lobed leaves in 
full daylight revert to the production of entire leaves 
when transferred to deep shade, and shade plants 
producing. entire leaves soon begin to produce lobed 
leaves on transfer to full dayhght. There is no 
correlation between the changes in leaf shape and 
changes 1n leaf area, cell size and cell number. The 
shape of the leaf is determined early in ontogeny and 
18 not appreciably altered during the later growth of 
the leaf. The effect of light intensity on leaf shape 
is compared with the effect of length of day reported 
by Ashby (1950). Length of day has no effect on 
leaf shape durmg the vegetative phasa of develop- 
ment; but by accelerating or retarding flowering at 
the apex, length of day exerts a small effect on leaf 
shape ; the leaves just below the terminal mflorescence 
are usually simpler in ‘shape. The experimental 
results are discussed with reference to current views 
on the factors controlling heteroblastic development, 
and it is concluded that more work is required 
before the effect of light intensity-on leaf shape can 
be definitely referred to factors as specific as carbo- 
hydrate nutrition or auxin supply. 


Society of Instrument Technology, Ltd. 


Tue Society of Instrument Technology, Ltd., bas 
been functioning until recently by the efforts of its 
honorary officers, and for some time the need has 
been felt for a full-time staff and permanent head. 
quarters in London. The Society’s mémbership, in 
all classes, is nearly fourteen hundred. and with the 
increasing recognition of the need for automation in 
industry, its activities are growing day by day. An 
office has now been taken at 20 Queen Anne Street, 
London, W.1, the headquarters of the Scientific 
Instrument Manufacturers’ Association .of Great 
Britain, Ltd., and a full-time secretary and ‘clerical 
staff engaged. The secretary is Commander A. A. W. 
Pollard, who recently left the Royal Navy after more 
than thirty-one years of service in the Executive 
Branch. Dr. Harold Moore will continue for the time 
being as honorary editor of the Society’s Transactions. 
All correspondence should be sent to the above 
address. 


Society of Biological Chemists, India 


Tue Society of Biological Chemists, India, was 
founded in 1930 and has recently celebrated the first 
quarter-century of its existence by publishing a 
“Silver Jubilee Souvenir” (pp. 262 ; from the Society, 
Bangalore, 1955). This consists of about fifty short 
papers contributed by biochemists from many 
different countries, and the list of authors contains 
many distinguished names. Some of the papers are 
descriptions of ‘original work ; others are short sum- 
maries and discussions of recent discoveries in 
particular fields of biochemicalresearch. The Society 
publishes an- Annual Review of Biochemical and 
Allied Research in India, and Proceedings which 
summarize the papers read at-its ordinary meetings ` 
and at its annual symposia. By means of these 
publications and meetings, the Society helps to 
co-ordinate the activities of workers in biochemistry 
in the different parts of India. 


Helminthological Society of India 


AT the annual general meeting of the Helminth- 
ological Society of India, held in Agra on January 3, 
the following officers were elected: President, Prof. 
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M. B. Mirza (Aligarh); Vice-Presidents, Dr. -G. S. 
Thapar (Lucknow) and Di, H. D. Srivastava (Izat- 
nagar); Chief Editor, Dr. G. S. Thapar (Lucknow); 
Honorary Secretary and Treasurer, Dr. B. S. Chauhan 
(Zoological Survey of India, 34 Chittaranjan Avenue, 
Calcutta 12); Foreign Secretary, Miss N. G. Sproston 
(Mandapam, Camp); and Business Manager, Dr. 
Kr. S. Smgh (Lucknow). At the meeting 16 was 
decided to draw up a scheme for a National Parasito- 
logical Laboratory m India, and a committee of four 
was appomted with Dr. Thapar as president and Dr. 
Chauhan as secretary. 


University of London 


Tus following appointments in the University of 
London have been announced: Prof. E. M. Glaser, 
professor of physiology in the University of Malaya, 


to the University readership in physiology tenable _ 


at the London Hospital Medical College ; Dr. B. C. L. 
‘Weedon, lecturer in organic chemistry at the Imperial 
College of Science and Technology, to the University 
readership in organic chemistry tenable at that 
College. The title of professor of genetics m the 
University of London has been conferred on Dr. 
Hans Grüneberg, in respect of his post at University 
College. 


The Night Sky in May 


New moon occurs on May 10d. 13h. 04m., v.T., 
and full moon on May 24d. 16h. 26m. The following 
conjunctions with the Moon take place: May 3d. 
04h., Mars 7° S.; May lld. 20h., Mercury 2° N.; 
May 13d. 13h., Venus 6° N.; May 17d. 03h., Jupiter 
7? N. ; May 24d. 09h., Saturn 3° N. Mercury sets at 
21h. 30m. and 21h. 05m. on May 1 and 15, respec- 
tively, but after this draws too close to the Sun for 
favourable observation ; its stellar magnitude is 0-3 
and 2 at the beginnmg &nd middle of the month, 
respectively, the decrease in brightness being due to 
the decrease in the visible portion of the illuminated 
disk from 0-450 to 0.098. Venus sets at 23h. 45m., 
28h. 30m. and 22h. 35m. on May 1, 15 and 31, 
respectively. Its stellar magnitude remains almost 
—4-2 throughout the month, although the visible 
portion of its illuminated disk decreases from 0-400 to 
0:140; this constant magnitude ıs due to the fact that 
its distance from the Earth decreases from 98 to 77 
million miles, the decreasing distance almost balancing 
the decreased portion of the illuminated disk. Mars 
rises in the early morning hours, at 2h., Ih. 30m. and 
Oh. 50m. at the beginning, middle and end of the 
month, respectively ; it is close to 0 Capricorn: on 
May 3, and its eastward motion is easily noticed by 
comparing its positions with this ster over a few 
nights. Jupiter, visible throughout the night, sets in 
the early morning hours, at 2h. 20m., lh. 30m. and 
Oh. 30m. on May 1, 15 and 31, respectively, and is 
conspicuous in the constellation Leo. Saturn rises at 
21h., 20h. and 18h. 45m. at the begmning, middle 
and end of the month, respectively, setting in the 
early morning hours; it lies rather low in the con- 
stellation Scorpius but is easily recognized, its stellar 
magnitude remaining 0-3 throughout the month. No 
occultations of stars brighter than magnitude 6 occur 
m May. The y-Aquarid meteors are active in the 
first week of the month. There will be a partial 
eclipse of the Moon on May 24, invisible at Green- 
wich but visible in Australasia ; the end will be visible 
in South Africa. The Moon enters the umbra at 
13h. 48-7m. and leaves it at 17h. 13-8m. 
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Announcements 


Tax Twentieth International Physiological Con- 
gress, organized by the Belgian Society of Physiology 
under the auspices of the International Union of 
Physiological Sciences, will be held in Brussels during 
July 30-August 4. An international meeting of 
pharmacology will be held during the Congress. 
Further informatio can be obtained from the 
secretary of the Congress, Prof. J. J. Reuse, 
Faculté de Médecire, 115 Boulevard de Waterloo, 
Brussels. 


Tue eighth’ of the annual symposia on ‘“‘Phyto- 
pharmacie et de Phytiatrie’’ will be held in the State 
Agricultural Institate, Ghent, during May 7-8. 
Further information can be obtained from the 
Secretary of the Symposium at the Rijksland- 
bouwhogeschool, Ccupure Links 233, Ghent. 


THE laboratories and technological sheds of the 
British Rayon Research Association, Heald Green 
Laboratories, Wythanshawe, Manchester 22, will be 
open to visitors on May 10 and 11. There will also 
be a special open day for textile teachers on July 6, 
when Mr. L. Gibson and Dr. A. S. Roberts will speak 
on “Direct Spinning on the Stains Machine", and 
Dr. J. Mann on “Recent Researches on the Fine 


' Structure of Cellulose". 


Tue Institute of Personnel Management and the 
National Institute of Industrial Psychology are 
jointly arranging a five-day course on “The Use of 
Statistics in Personnel Management", to be held 
durmg May 14—18 in the latter body's headquarters 
at 14 Welbeck Street, London, W.1. The course is 
designed for persornel officers and others with no 
previous training. in the use of statistical methods 
and their application to personnel administration. 
The fee for the course is ten guineas. Registration 
forms and further information can be obtained from 
the Courses Secretary, Institute of Personnel Manage- 
ment, Management House, 8 Hull Street, London, 
W.. 


Tus Bourke Lectures of the Faraday Society for 
1956 will be given by Prof. J. J. Hermans, of the 
Laboratory of Inorganic -and Physical Chemistry, 
University of Leyden, as follows: May 1, the physical 
properties of polymer solutions (at 5.15 p.m. in the 
Physical Chemistry Lecture Theatre, Imperial College ` 
of Science and Technology, London); May 3, poly- 
electrolytes (at 4.30 p.m. m the Chemistry Depart- 
ment, University of Birmmgham); May 4, light 
scattering by solutions (at 5 p.m. in the Nicholson 
Lecture Theatre, University of Liverpool). The 
lectures will be open to the public, without ticket. 
Further information can be obtained from the 
Faraday Society, 3 Gray’s Inn Square, London,\ 
W.C.1. 


Tue firm of Shel Austria, A.Q., has established 
two scholarships, each worth about £70 a year, for 
the study of chemistry or some allied technical sub- 
ject for six years st an Austrian university. Two 
more scholarships will_be awarded each year so that, 
from 1960 onwards, there will always be twelve such 
Shell students. Ths selection of candidates will be 
made by Shell in elosecollaboration with the Austrian 
Ministry of Educat-on. 


ERRATUM. In the communication entitled 
“Influence of a Magnetic Field on Thermal Convection 
Patterns”, by W. C Levengood, in Nature of March 
31, p. 631, the lower part of Fig. 2 has been reversed. 
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ANNUAL CONFERENCE 


T the annual conference of the Education Group 
of the Institute of Physics, held in London 
during April 5-6, the topic on the first day was the 
teaching of atomic and nuclear physics. On the 
succeeding day the conference discussed the adequacy 
of the Advanced Level exammations of the General 
Certificate of Education as criteria for university 
selection. 

Opening the first session, Prof. P. B. Moon and 
Prof. W. E. Burcham -(University ,of Birmingham), 
in a joint paper read by the latter, described the 
modern physics content of their honours physics 
courses at Birmingham. 
would have acquired some awareness of the appli- 
cations of nuclear physics and would use the concepts 
of atom and electron in chemistry, but with no 
detailed knowledge of quantum theory. The univer- 
sity course aims at showmg the development -of 
modern physics from the basis of classical physics, 
withholding the more difficult concepts until the 
student 1s mature enough to grasp them—quantum 
mechanics, for example, belonging to the post- 
graduate courses. The inter-relation of physics with 
other studies, such as chemistry and engineering, * 
means that, the courses must be planned in co- 
operation with other faculties ; and the inter-relations 
between. various parts of physics can provide 
analogies to introduce modern concepts, smce the 
main difference between atomic physics and ordinary 
classical physics is simply one of scale. The first 
year of the honours physics course at Birmingham is 
a consolidation of school work, without any particular 
emphasis on physics itself. 

The second-year course includes ionization, radio- 
activity and spectroscopy as an introduction to the 
Bohr-orbit atom. Descriptive lectures on nuclear 
physics are given in the third-year, with some 
advanced lectures on special topics such as lumin- 
escence and high-energy machines ; and some of the 
practical work at this stage is done as an assistant 
to a research team. A good deal of formal instruction 
18 given ın the postgraduate courses, during which 
time the student's capacity for origimal thinking 1s 
developed. 

Mr. A. L. Chick (Associated Electrical Industries, 
Ltd., Aldermaston) spoke of the training of the 
research worker as an individual, and the creation of 
a research team as a unit. The modern research 
laboratory ıs also a teaching institution, and the 
lecture courses at Aldermaston include mathematics, 
electronics, vacuum work, and nuclear physics. Mr. 
Chick described how a research group convened to 
design and operate a small research reactor was 
trained on a project of almost comparable scale, the 
erection of a Van de Graaff generator and its use on a 
programme of fundamental research on the spin and 
parity of nuclear energy levels. While valuable 
results were obtained incidentally, the real aim was to 
train the team in the techniques they will apply to 
the reactor. 

The chairman of the Education Group, Dr. J. 
Topping (principal of Acton Technical College), gave, 
with his colleague, Dr. J. W. Warren, an outline of 
the part-tume day-release courses at Acton. Among 
Special topics in the syllabus are instrumentation, 


$ 


, At school, the student, 


heat transfer, the use of boiling liquid metal eoolants, 
the properties of materials at high pressures and 
temperatures, the effects of radiation on materials, 
the processing of active material, and health physics. 
Practice in numerical computation and some experi- 
mental work are also included., The whole outlook 
of the course is practical, differing entirely from 
that given at a university where the ambient atmo- 
sphere is one of preoccupation with fundamental 
research. Indeed, as Dr. Warren added, the only 
theory really needed is the mass-energy relation- 
ship. 

The next speaker, Mr. W. O. Peacocke (St. John’s 
School, Leatherhead), then described the work he 
has been doing with sixth-form boys, using apparatus 
very largely made by the boys themselves. Given a 
Geiger counter, a scaling unit and suitable radio- 
active sources, several good demonstrations to 
illustrate the historical development of nuclear 
physics can be presented. The dozen or more class 
experiments, as performed by boys using microcurie 
quantities for safety reasons, were impressive in 
the extreme. Mr. Peacocke, like Joule and Tyndall, 
is able to relax even amid the rigours of an Alpine 
holiday and enjoy a httle physics; and, having 
taken his nuclear emulsion plates to a mountain- 
top, he gave his pupils- an excellent project of 
plate-searching and mosaic-building which pro- 
duced fine photographs of cosmic ray events. 
Enterprise of this kind, while enriching the ex- 
perience of a few fortunate pupils, has a far wider 
effect in opening the eyes of other teachers to the 
possibilities available. 

Dr. J. M. A. Lenihan (Western Regional Hospital 
Board, Glasgow) gave his personal impressions of the 
Geneva Conference on the Peaceful Uses of Atomic 
Energy. He felt that the participating countries had 
really laid down their cards, and seemed in fact to 
have been followmg almost the same limes inde- 
pendently. In the United States, a long-term pro- 
gramme to discover the most efficient type of reactor 
18 being planned; the U.S.S.R., some way behind, 
seems urged rather by the propaganda value of the 
achievement than the actual need for power. Great 
Britain, he said, urgently needs power to supplement 
coal resources and is committed to a rather un- 
sophisticated type of reactor to yield results reason- 
ably soon. = 

The discussion on the adequacy of the Advanced 
Level examinations of the General Certificate of 
Education as a guide to university selection was 
opened by Miss K. E. Parks (North London Collegiate 
School) and Mr. J. A. Ratcliffe (Cavendish Laboratory, 
Cambridge). Remarking that the examination was 
never mtended as a university entrance test, Miss 
Parks suggested that both the syllabus and the 
number of questions to be answered should be 
reduced. General fitness for further education might 
be tested separately, say by means of an essay ; and 
a clearing-house system like that of the teacher- 
training colleges might simplify matters. Final 
selection for entry mto a special honours course 
might well be postponed until the end of the first 
university year; and, whether or not future promise 
can be assessed beforehand, the actual progress made 
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by a student when he is dies depends on the 
. effectiveness of the tutorial guidance at the univer- 
sity. Mr. Ratcliffe also expressed æ preference for a 
shorter syllabus, and à more intelligently searching 
kind of question. From the point of view of the 
university, which aims at training people to think, 
he felt it unfortunate that so many students go up 
having done physics at school; for they arrive 
completely misunderstanding the fundamentals, com- 
placently superior towards the important simple 
things, and loving mathematical proofs for their 
own sake. After naming. specific topics which he 
would like to see omitted from the Advanced Level 
syllabus, he said that he regards electricity as the 
most satisfying part of the work, since it compels‘a 
logical treatment; and he noted with interest the 


Science Masters’ Association report on “The Teaching - 


of Electricity”, with 1ts logical treatment quite 
different from the usual historical approach. 
During the discussion, Dr. H.-R. Lang (secretary 
of the Institute of Physics) said that physics could 
certainly be started at the university, and the new 
transfer scholarship scheme of Imperial Chemical 
Industries, Ltd. (see Nature of March 31, p. 606) 
would soon be promoting this. This scheme, incident- 
ally, may miss some of the best boys, since those 
who have never done science at school might be 
unaware of the satisfactions it offers. 
At the final session of the conference a short paper 
' on sandwich diploma courses, by Prof. M. R. Gavin 
(University College of North Wales, Bangor), ex- 
plained the aims and organization of the four-year 
courses that he had inaugurated at Birmingham, the 
standards expected, and the award to be given at 
the end. This was, followed by some figures on 
specialization in the sixth forms of grammar schools, 
collectéd by Dr. N. Thompson (University of Bristol). 
He felt that the proportion of the time allotted to 
specialist subjects was excessive; but schoolmasters 
in the discussion were divided on the point, since 
the really relevant matter is the way the remaining 
time is used. G. R. NOAKES 


ENRICO FERMI AND HIS 
CONTRIBUTIONS TO PHYSICS 


ALF of an issue of the Reviews of Modern 

Physics (27, No. 3, 249; 1955) is dedicated to 
the memory of the late Prof. Enrico Fermi, one-time 
president of the American Physical Society, who 
died on November 29, 1954, and consists of the 
proceedings of the memorial symposium held at the 
Washington meeting of the Society on April 29, 
1955, over which Prof. H. A. Bethe presided. It 
contains addresses by F. Seitz, E. J. Konopinski, E. 
Segré, W. H. Zinn and H. L. Anderson,, together 
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with photographs of sample pages from Prof. Fermi's ` 


numerous notebooks which are now being preserved 
in the Harper Memorial Library of the University of 
Chicago. The speakers were introduced individually 
by Prof. Bethe, who referred, in his opening remarks, 
to Fermi as- “‘unique among the great physicists of 
the twentieth century in being one of the greatest in 

"experimental physics and at the same time being one 
of the greatest theoretical physicists. He was unique 
also in the width of contributions. He may have 
been one of the last physicists who knew almost all 
“of physics and used it in^his research". 
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Prof. Seitz spoke about Fermi statistics and its ~ 


applications, and Prof. Konopinski about Fermi's 
theory of beta-decay, and these two lectures illus- 
trate how two small fheoretióal articles originally con- 
tributed by Fermi to zhe Zeitschrift für Physik in 1928 
and 1934, respectively, came to have such tremendous 
influence on the progress of physics in recent years. 


Profs. Segré, Zinn and Anderson deal with different - 
aspects of Fermi’s »xperimental work during the. 


past twenty years. Prof. Segré gives an interesting 
description, including many personal reminiscences, 
of the work on neutrons.performed by Fermi and his 
school in Rome during 1934-35 and for which Fermi 
was awarded & Nobel Prize in 1938. Early in 1939, 
just about the tims when the news of uranium 
fission reached Amer-ea, Fermi arrived in the United 
States and became engaged on the work—atomic 
energy—which was =o occupy. his attention for the 
rest of his life. Prof. Zinn, in describing the part 
played by Fermi in the atomic energy project, con- 
siders three separate periods: the first, January 
1939 to May 1942, when Fermi’s work was centred 
on Columbia University ; the second, May 1942 to 
the winter of 1943—44, when Fermi’s work was mainly 
directed towards ‘bringing about the self-sustaining 
chain reaction and the construction and operation of 
the production piles at the Hanford Engineering 
Works of the Manhatan District; and the third, after 
"May 1944, when Ferri transferred to the Los Alamos 
Laboratory in New Mexico and finally to Chicago. 

In Chicago Prof. Anderson was actively associated 
with Fermi and was engaged on scattering experi- 
ments using intense 5eams of mesons obtained from 
a large synehrocyclooron. Prof. Anderson describes 
in his talk the close personal interest, even to the 
actual construction with his own hands of several 
pieces of apparatus and the observation of various 
instruments, that Fermi took in the experiments. 


The object of the investigation was to uncover the | 


part that ~-mesons play in the nuclear interaction ; 
and though Fermi did not live long enough to see all 
his predictions verifed, his clear understanding of 
this, in addition to many other similar problems, 
pointed the way to the present knowledge of the 
pseudoscalar nature. strong coupling, short-range 
interaction, charge independence and causal be- 
haviour of m-mesons. 


THE BOSE: INSTITUTE, CALCUTTA . 


CHE thirty-eighth anniversary meeting of the 

foundation of th» Bose Institute was celebrated 

on November 30, when (the late) Dr. Sunder Lal 

Hora delivered the seventeenth Acharya Jagadish 

Chandra Memorial Lecture. He chose as his subject 

“Conflict versus Co-operation as Factors in Evolu- 
tion". 

The director, Dr. D. M. Bose, in his report reviewed 
the activities of the Bose Institute for the pasb year. 
He said that-the Institute had submitted to the 
Central Government plans and estimates for expan- 

_sion of activities during the second' five years. 
All the plans for expansion of the research activities 
of the Institute depended' on the provision of 
additional buildings for laboratory accommodation. 
For this purpose addiional lend for building purposes 
is necessary, ás there is very little land available in 
the present location cf the Institute. He pointed out 
that to the west of the Institute the Corporation of 
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Calcutta has a-plot of land lying vacant at present, 
which"he hoped the Corporation may give on lease 
to the Bose Institute. 

The Institute is developing the recently acquired 


` area at Shamnagar. as an experiment farm. <A 


donation of Rs. 40,000 from the Government of West 
Bengal is being utilized for the erection of a laboratory. 
It is proposed to concentrate at Shamnagar most of 
.the investigations on the effects of different kinds 
of radiation in producing mutation m plants. So far, 
only the mutants of economie plants possessing 
improved economic properties compared to their 
parents have been isolated and propagated. It is 
now proposed to devote more attention to the 
Mendelian characters of the mutant produced. The 
sources of radiation employed up to now have been 
X-rays and §-rays from radioactive phosphorus and 
sulphur. Recently, Dr. K. T. Jacob, head of the 
Department of Botany, has returned from a scientific 
tour extending from Sweden to the United States, 
visiting many of the important plant-breeding 
stations, where the effects of irradiation on plants 
growing in.fields are studied. The method generally 
employed is to use & powerful source of gamma- 


^ radiations: from cobalt-60. 'THé radioactive cobalt, 


which is produced rather cheaply in atomic reactors, 
is used in strengths varying from 100 to 200 curies and 
more. Special techniques’for handling such unusually 
powerful sources.are necessary. Experimental plots 
of size of abgut ed acres of land are required for 
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~ RELATIVITY AND SPACE TRAVEL Í 


t 
[5 has long been evident that the special theory of 
relativity is very imperfectly understood, even by 
mathematical physicists: of high distinction. More 
than fifteen years ago, in two articles in Nature}, I 
directed attention to one type of mistake, and the 
abundant correspondence that followed, though it 
showed that some clarification had been achieved, 
was on the whole disappointing because of the depth 
and variety of the misconceptions that it revealed. 
However, no further action then seemed possible, 
and the only thing to do was to wait: for some major 
error to occur which would force physicists to 
-re-examine their assumptions. 
A new factor, however, has now entered the 
‘situation. Space travbl at high velocity is being 
regarded as a serious possibility in the not enormously 
distant future. Sir George Thomson, for example, in 
his recent fascinating book, ‘“The Foreseeable Future”, 
p. 89 (Cambridge, 1955), discusses a journey to the 
nearest star and back m just over seventeen years by 
terrestrial clocks. He states, however, that owing to 
“the relativistic contraction of time", the travellers 
would. give "aged" by only 144 years, and adds the 
following footnote : “The bearing of the relativistic 
contraction of time on this problem has been ques- 
tioned, since it leads to an apparent paradox, but 
the best opinion is that “the.contraction would occur 
and that the returning astronaut would, in fact, find 
that time had gone more rapidly on the earth than 
on his space ship". -s 
There could be no. stroriger confirmation of the 
misunderstanding to which I have referred than the 
fact that, fifty years after Einstein’s clear and logical 
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field TOTEEN Dr. Bose airea the es that 
with the co-operation of the Department: of Agri- 
culture, West Bengal, it may be possible to under- . 
‘take such large-scale investigations. This field . 
irradiation method is now recognized. as one of the 
most mone methods of improving crops, .of 
economie plants.» Besides producing rust-resistiant, '' 
wheat, radiation from cobalt-60 is being employed as * 
an alternative method in stormg potatoes. Thé 
sprouting of potatoes can be partially to completely" 
inhibited by exposing them to gamma-radiation of. 
total strength varying from 5,000 to 20,000 r. This 
method of potato storage may ultimately replace the 
more expensive cold storage method now in use. 

Reference was also made to the international 
co-operative work to be undertaken for the Ihter-.: 
national Geophysical Year 1957-58, in connexion with 
which the Bose Institute proposes to make continuous 
records of intensities of different components of the 
cosmic rays with apparatus installed in the Mayapuri 
Research Station, Darjeeling. H 

Dr. Bose also pointed out that in,1958 will occur- 
the hundredth anniversary of the birth of Sir J. C.* 
Bose, the founder of the Institute; he hoped his 
fellow-countrymen will celebrate the centenary in a 
befitting manner. He disclosed that on request from, 
the Ministry of Education, the Government of India, `, 
he has sent a script on the life and activities of - 
Sir J. C. Bose for the preparation of a documentary 
film. 2n 
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paper’, this can be called a matter of ‘ 'opmion". It 
is still more serious that-the 'best" opinion can be 
regarded as that which is simply a direct denial of 
the principle of relativity, but of that hereafter. The . 
point to notice at the moment 1s that the question _ 
is no longer an academic one ; it has become a matter 
of profound social and philosophical importance, ‘no 
matter whether space travel is imminent or not. It 
needs little imagination to see that if the public is 
led to believe that there 1s scientific sanction for the 
idea that it is possible to postpone the date of one’s 
death by space travel, somo very undesirable con- 
sequences might ensue, It 1s therefore necessary to 
bring the matter forward again, so that there shall 
no longer be differences of opinion on a matter - of' 
straightforward logic.. ‘ 
The calculation by which Sir George Tios ! 
arrives at the figures quoted above is based on a 
formula given by Prof. W. H..McCrea? in a discussion - 
of the famous ‘clock paradox’. Two observers, M 
and R, separate and then re-unite at uniform linear ` 
velocity. The clock of the moving one will run slow, 
and so will be behind on reunion. But since either 
can be supposed to have moved, M’s clock will be ^ 
behind E's and R’s behind M's, which is impossible. 


- McCrea purports to show that, in fact, on reunion 


AM's clock will be behind Es by an amount 27(1 — a), 
where T is the time of the one-way journey at uniform 
velocity V, and a = (1 — V?/c?)1!?, c being the velocity 
of light. 

One possible difficulty can be removed at the. 
outset. McCrea is not concerned with the brief 
accelerations which must. occur at the beginning, 
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middle and end of the j journey. Sinks T is independent 
of them, it 1s supposed so great that their effects, if 
The retardation 
given above, calculated by the formule of special 


any, are by comparison negligible. 


relativity alone, is therefore at least & close approx- 
imation to the supposed truth. 

. It is nob necessary (though it is not difficult) to 
analyse McCrea’s calculation in order to see that his 
result must be wrong. It would, in fact, be mis- 
leading to do so, for it would suggest that he had 
made & mathematical error, whereas the error is in 
the pre-mathematical ideas.. The fundamental prin- 


ciple of relativity, in its application io the case of 


two bodies ın uniforin relative motion, is simply that. 
the motion is a relation between them and not some- ` 
thing belonging to one or the other, so that all its 
effects, if any, must apply equally to both. If, then, 
the two clocks in question, which would have con- 
tinued to agree if they” had not separated, show 
. different times on reunion, something must have 
happened to one which did not happen to the other, 


and nothing is in question except their relative: 
=» motion. Hence they cannot show different times on 


reunion, 

But those familiar with the customary phraseology 
of the theory will ask what is meant by the familiar 
statement thet a moving clock runs slow. How can 
that be, they will ask, if the clock can equally well 
be said to be at rest (and so running normally) or 
moving (and so running Slow)? It simply means 
that its reading is behind that of an imaginary 
stationary clock at the same place, which is syn- 
ehronized with the observer’s stationary clock. The 
synchronization of the two ‘stationary’ clocks is the 

- determining factor; nothing at all happens to the 


'*t moving clock. 


The revolutionary fact that Emstein pointed out 
in 1905 was that we have no intuitive means of 
assuring ourselves that two similar clocks at different 

' places are synchronized—or, in other words, that two 
events happening at different places are simultaneous. 


Hence we must give up the idea that simultaneity of 


separated events is & phrase needing no explana- 
. tion, and choose by definition what rb shall mean. 
To be of practical use, the definition must be in 
terms of some physical process actually performable. 
We can imagine several such processes; but they all 
involve some assumption about the passage of light 
unless we include that passage in the definition. 
^, Einstein therefore defined synchronism as follows. 
R (stationary) regards a clock at X as synchronized 
with his own when, if he sends a beam of light to 
that’ clock and receives it back, the time shown by 
the clock at X is half-way between the times, by his 
clock, of emission and return of the light. But this 


requires that M (moving towards X) will get a 


different result from the same process. Suppose M, 


at the time of R’s emitting the light, is adjacent to 


R with his clock agreeing with E's. Then obviously 
"M" will receive the returning light earlier than R, 


. and the time which it shows the clock at X to indicate 
will not be half-way between emission and return of 
the light by M’s clock. Hence the clock at X will 


not be synchronized with M’s. We cannot say that. 


_ because R is at rest and M moving, R is right and M 
wrong, for M might equally well retort that ib is R 
who is moving. Hence our definition of synchronism. 
or of simultaneity, demands that two observers in 
' relative motion will have different ideas of what 
events, occurring at different places, are Simultaneous , 


with one another. 


x 
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-We can now see what -happeris when our space 
traveller sets off. Nothing happens to his clock ; but 
to compare it with a terrestrial one you must read 
them at the same time, otherwise you can get any 
result you like. The terrestrial observer, choosing 
what he calls the same moment, finds that the 
traveller’s clock is slow. The traveller, however, says ` 
that the terrestrial observer,has compared them at 
different moments; he makes the ‘night’ choice and 
finds the terrestriel clock to be slow. Both are mght 
—which would be impossible if the effect were some- 
thing that happened to a clock instead of to a 
judgment of simultaneity. When the observers meet 
again they are both at the same place and relatively 
at rest. Their judgments of'simultaneity agree, and 
so their clocks agree. All this applies also to heart- ` ` 
beats. The observers will have ‘lived’ the same time 
and made the same progress towards the tomb. 

What I have written here is simply a paraphrase ' 
of Hinstein’s origiral paper on the subject. After all 
allowance has been made for the mental effort 
required to diseard deeply rooted' prejudices, it is 
impossible after fizty years to justify the wholesale 
abandonment of even elementary reasoning which 


' physicists have allowed themselves tó sanction. This 
outstanding triumph of reason over prejudice has _ 
. been distorted into a triumph 6f magic over reason, 


and the state of mind thus engendered exposes us to 
dangers which it is impossible to exaggerate. I first 
directed attention io it nearly thirty years ago and 
have done so at intervals since‘; yet the mistaken 
interpretation of the FitzGerald contraction and 
clock retardation persists. It is necessary to give & 
few examples. 

Prof. P. S. Epstein makes a relayed appeal to 
authority, a device that Me unscientific at the 
close of the Middle Ages. . R. A. Millikan had 
told him that H. A. eut had said that the 
FitzGerald contraction was "no less real than . . . 
the variations that are produced by changes of 
temperature". The meaning of this depends, of 
course, on what one means by "real", but, whatever 
that may be, the quotation is wrelevant since it 
misses the essential fact that if one of two equal rods 
is cooled, that one unambiguously contracts, whereas 
if one is moved, you can equally well say that it or 
the other has "cono;racted". Prof. L. Infeld? tries to 
save the situation ky claiming that a journey covering 
an exact number of hours will show that a moving 
clock has slowed down; but if the minute hand has 
to be read also the whole test becomes meaningless. 
He adds, however, that the matter cannot be fully 
elucidated without reference to the social attitude 
which. the physicist takes. Prof. McCrea’ has to say 
that his observer M sees that R, after reaching a 
distance «X, “ ‘cheats’ by, rushing out to distance X 


_.end back again to distance «X m negligible time". 


Cheating indeed! In Sir, George Thomson's exemple 
light would take a. little” more than a year to cover 
the distance which M see& R cover in negligible time. 
I know of no other example in the history of science 
in which such fantastic propositions shave been put 
forward as sober scientific truth. The theory of 
relativity is unique. not merely in its difficulty, which 
is solely one of discarding prejudices and is excusable, 
but in its paralysing effect upon the reason, which 1s 
not excusable. It noks as though the reaction from 
excessive rationalism that marked the beginning of, 
the modern scientific era has gone too far, and that 
a course in traditional logie should be included in the 
training of all science students. Physicists (should 
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not have been misled by such words as ‘contraction’ - 
and ‘retardation’ into supposing that the objects said 
to -experience these effects suffer changes analogous 
to those produced by lowering temperature or by 
lengthening a pendulum. Sooner or later the lesson 
will have to be learnt. Let us hope that it will be 
before some patriarch embarks on a trip to the 
Andromeda nebula in an attempt to outlive his great- 
granddaughter. 

One other point must unfortunately be mentioned, 

as it will undoubtedly be raised if this article has the 
desired effect^of making readers turn to Einstein's 
paper. That paper contains a most regrettable error, 
in & statement that a clock moving m a closed curve 
will be found, on returning to its starting point, to 
be behind a stationary clock. That this is an error 
there is no question, for such a motion is continuously 
accelerated and with such motions the special theory 
of relativity 1s powerless to deal. But in fact the 
result given did not follow even from the special 
theory. At that stage, when Einstein was introducing 
a fundamental modification of physical theory, he 
did not concern himself with details of mathematical 
rigour, which could be left for later mvestigation, 
and he wrote : “We assume that this definition of 
synchronism is free from contradictions, and possible 
for any number of: points; and that... If the 
clock at A synchronizes with the clock at B and also 
with the clock at O, the clocks, at B and C also 
synchronize with each other”. We know now that 
this assumption is only partially valid ; two Lorentz 
transformations in different directions do not com- 
mute. Consequently, the theory cannot be applied 
to motion in a polygon and then extended to a closed 
curve. This incidental passage in Hinstein’s paper 
has therefore no relevance to the present problem. 

HERBERT DINGLE 


* Nature, 144, 888 (1939); 148, 301 (1940). _ 


5 Ann. der Phys., 19, 891 (1905). English translation in ‘The Principle 
of Relativity" ; by A. Einstein and Others (Methuen, 1923). 


? Nature, 167, 680 (1951). 


“Por example, Nature, 122, 073 (1928); 188, 818 (1034); 189, 784 
(1937); Mon. Not. Roy. Astro. Soc., 113, 893 (1953). 


* Amer. J. Phys., 10, 207 (1942). 
* Amer. J. Phys., 11, 219 (1943). 
? loc. cit. 
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Prot. DrwaLz's exposition of relativity theory is 
wrong and a plain reply is needed. 

Consider the example given by Sir George Thomson 
and quoted by Dingle. For definiteness, suppose 
Thomson’s traveller starts from rest on the Earth, 
visits the nearest star and comes to rest on ib, then 
returns so as to come to rest again on the Earth. 
The traveller needs some form of engine in order to 
gain speed at the start of his journey, to stop himself 
at the star, to gain speed for his return journey and, 
"finally, to stop himself at the Earth. Over most of 
his journey, his engine may be cut out. His path, 
while his engine is cut out, we shall call a free path. 
His career from any time before his departure to 
any time after his return consists essentially of four 
free paths: a free path with the Earth until he 
leaves it, & free path most of.the way to the star, a 
free path most of the-way back, and again a free 
path with the Earth after returning to it. These do 
not add up to a single free path: no matter how 
long the man waits on the Earth without switching 
on his engine, he will not find himself on the way to 
the star, nor, without again using his engine, will he, 
ever find himself on his way back again.. Neverthe- 
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less, the duration of the journey .does not depend 
essentially upon the duration of the parts when the 
engine is in use. The same uses of the engine would 
equally well enable the man to visit the star were it, 
say, & million times farther away. 

On the other hand, the career of a second Skeer: 
who remains on tho Earth is a single free path. 

This distinction between the two observers is an. 
absolute distinction. That it is so is shown by the 
simple fact that one of the men has to use an engine 
and the other not. This common-sense distinction 
cannot, of course, be removed by any ‘principle of 
relativity’. Even if the traveller chooses to regard 
himself as at rest and the, Earth as departing and 
returning, it is still he and not the man on the Earth 
who has to use the engine. Therefore, no mero 
appeal to a principle of relativity enables us to say 
whether or not the two men. agree as to ihe duration 
of the journey. 

In particular, there is no relevance in saying, as 
Dingle does, that nothing has happened to the 
traveller’s clock and so it must show the same time 
&s-the clock on the Earth. The question. is not, 
What has ‘happened’ to the clocks ? It is, What 


have,the clocks measured ? Dingle’s statement that. 


the clocks must agree has no more validity than a 
statement that the milometers of two cars that take 
different routes to the same place should egeo. as to 
the distances travelled. 

The answer given, by the theory of yelativity is 
very simple. For what we have been. calling a free 
path corresponds in relativity theory to a segment 
of & geodesic world-line. The world-line of the 
observer on the Earth is a geodesic; the world-line 
of the traveller is not a geodesic (though it can be 
made up of parts of four different geodesics), In the 
case of this kind of geodesic, the geodesic interval 
between two events is the longest interval between 
them (not the shortest as in some other cases). The 


-interval or proper-time, in accordance with the theory 


of relativity, is what is measured by a clock having 
the same world-line. Therefore, the clock on the 
Earth records a longer time than the clock carried 
by the traveller. This is the result given by Thomson 
and is & strictly correct inference from relativity 
theory. (The above argument is sufficient for the 
simple case considered. In other cases, the geodesic 
need not give the longest interval except in com- 
parison with neighbouring world-lines between the 
same two events, and the geodesic need not be 
unique.)~ 

Regarded geometrically, Dingle’ 8 assertion that the 
clocks must agreé is equivalent to saying that the 
interval between two events or the distance between 
two points m four dimensions is the same along every 
path joining the events or points. His assertion 
would require relativity theory, in the accepted sense, 
to be rejected and the universal time of classical 
theory to be reinstated. It is, in fact, evident that 
Dingle still believes such a time to exist. Otherwise 


his contention that “you must-read them [the clocks] - 


at the same time” is meaningless." 

Dingle's “paraphrase” of Hinstein’s paper is a 
travesty. He purports to explain special relativity 
without once mentioning the all-important postulate 
of the existence of inertial frames of reference. So 
far as what Dingle is trying to explain is: concerned, 


Einstein was considering only observers at rest in. 


inertial frames. 
equivalent to. 
geodesics. 


For present purposes, these are 
observers whose world-lines are 
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In my example of the clock paradox, observer R 
remains at- rest m an mertial frame, that is, he 
remains in a free path; observer M transfers from 
one inertial frame to another, that is, he transfers 
from one free path to another and these different free 
paths do not combine into a single free path. Once 
again, this is an absolute distinction between R and M. 

My purpose was to pomt out how this absolute 
distinction results in a distinction between the ways 
in which R and M describe the relative journey. 
Therefore, the usual relativistic result cannot, in fact, 
be made to yield a paradox. My purpose was not to 
re-establish the usual result. Had it been, I need 
only have remarked that two curves with the same 
end-pomts m general possess different lengths. But 
it is, this obvious result that Dingle now. denies. 

In spite of what Dingle writes, physicists and 
mathematicians are quite certain about what follows 
rationally from the postulates of relativity theory. 
What no one can be certam about m the same way 
is the extent to which the actual universe conforms 
to the postulates. By reason of the many tests of 
the theory, most of us are convinced that the theory 
can be correctly applied to the phenomena here 
considered. However, Dingle might be entitled to 
question this applicability. What he is not entitled 
to state 18 that someone else's calculations *must be 

"wrong" for unspecified reasons. 


2 
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W. M. McCrea 
Berkeley Astronomical Department, - 
. University of California. 


Prof. McCrea wanders widely from the point, and 
I do not propose to follow him. Of course. the 
traveller must be accelerated in order to start, turn 
and stop again, and this may infinitesimally affect 
his clock. As McCrea agrees, the accelerations may 
be extremely brief, so the clock cannot lose much 
time in them or it would go backwards. The 2j 
years in question is a function of T, the time of what 
he now calls “the free path”, during which the engine 
is cut out. Hence the “absolute” distinction, arising 
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from the use of the engine, is elimmated. McCrea 


makes no comment on the remarkable feat of E in 
beating light to a standstill. His remarks about 
geodesics are a wid» and needless generalization of ° 
the problem; he hes said nothing in answer to the 
definite statements I made. i 
One or two minor pomts in his letter require brief 
comment. ` First, he says, “The question 18 not.. 
What has ‘happenel’ to the clocks ?- It is, What 
have the clocks measured ?? The question is simply, 
Will one clock diffe? from the other or not? That 


is all. What they have measured, if anything, is a 
metaphysical question; it does not enter the 
problem. 


Secondly, McCrea says that I must believe_in the 
classical universal time because I say “you must 
read. them [the clocks] at the same time’. My 


‘article stated specifically that “the same time" for 


one observer was not “the same time" for another, 
so how can this imply belief in the classical universal 
time ? 

Thirdly, McCrea calls my paraphrase of Emstein’s 
paper “a travesty” because I have not mentioned 
"the all-important -postulate of the existence of 
inertial frames of reference". I have looked through 
Einstein's paper again, and find that he also fails to 
mention this all-important ‘postulate: he speaks 
only of “stationary” and ''moving" systems, as I 
did. This may make his paper a travesty of reason, 
though I do not thirk so; but I cannot accept it-as 
a criticism of my paraphrase. 

Fourthly (and this, of course, is the really serious 
aspect of the matter), McCrea says, “physicists and ' 
mathematicians are uite certain about what follows 
rationally from the postulates of relativity theory". 
How, then, does he explain the number of different 
solutions of the clock paradox, a few of which he 
mentioned in his first letter, and how is it that it 
has been left for him to be the first to discover, after 
forty-six years, that there is no paradox at all? 

Finally, he says that I am not entitled to state 
“that someone else’3 calculations ‘must be wrong’ 
for unspecified reasans". I claim that my article 
did specify the reasons. HERBERT Dryers 
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By D. A. BARR, W. C. FRANCIS and Dr. R. N. HASZELDINE 
University Chemical Laboratory, Cambridge i 


T is reasonably well established! that primary 
alkoxy radicals react either (a) by hydrogen 
abstraction from & molecule QH : 
ROH,.0- + QH > RCHj,OH + Q- 
for example, 
RCH,O:-+ ECH,O-: ——— RCH,OH + ECHO 


“or (b) by loss of formaldehyde to give a radical of 
shorter chain-length : 


RCH,.O0- ——— E: + HCHO 


It is now clear that perfluoroalkoxy radicals 
RCF,.CF,.0- behave somewhat similarly. Such 
radicals can abstract hydrogen in a manner analogous 
to that in (a) above; in absence of compounds 
containing hydrogen, however, a disproportionation 
reaction, for example, 








ROF,.CF,.O- + RCF,.CF,.0- > 
ROF,.CF,.0O.F + RCF,.COF 


is not observed, and -3 indeed unlikely, since ıt would 
require fission of a C—F bond. On the other hand, 
loss of carbonyl flu»ride, the fluorine analogue of 
formaldehyde, from such radicals : 
RCF,.CF,.O: -> RCF,: + COF, 

appears to be a general reaction in fluorocarbon 
chemistry, and ıs illustrated by the following three 
examples. 

(1) Photochemical oxidation of a perfluoroiodo- 
alkane such as C,F,i is extremely rapid and yields 
only carbonyl fluoride and (by attack on the glass 
reaction vessel) silicon tetrafluoride?. Facile break- 
down of a perfluoropalkyl group by conventional 
reagents is usually extremely difficult to achieve, and 





x, 


hye 
- Q,F,.0.0.I — — O,F,.O- + -OI 


4 NO 
C.F, bd 
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the ease of breakdown by photochemical oxidation 
indicates a novel cham reaction visualized, after 
takmg other evidence into consideration, as follows : 


— 








aF; I 
— C,F,.0.01 


C,F,.0- — — C,F,- + COF; 
0, C.F yl . 
‘OF, a OLEO, 9 0,E,O.0I —— > O,8,-0- 


O,C4F;I 

C,F,-O: ——-— COF, --CF,: ——— COF, (+SiF,) 

etc. 
Such a branching cham mechanism, involving for- 
mation of perfluoroalkoxy radicals such as O,F,.0°, 
C;F,-O- and CF,:O: followed by loss of COF, to give 
a perfluoroalkyl radical of shorter chain-length, makes 
understandable a reaction that was mitially quite 
anomalous in fluorocarbon chemistry?. 

(3), Heptafluoronitrosopropane is obtained when 
heptafluoroiodopropane is photolysed in the presence 
of nitric oxide**, In the absence of mercury, which 
removes from the reaction zone the nitrogen dioxide 
produced. by photolysis of nitric oxide, the formation 
of heptafiuoronitrosopropane is accompanied by the 
‘production of heptafluoronitropropane and by exten- 
sive breakdown of the perfluoroalkyl chain to give 
carbonyl fluoride and low yields (2-5 per cent) of 
pentafluoronitrosoethane and trifluoronitrosomethane 
as well as smaller amounts of the corresponding nitro- 
compounds. The formation of nitroso- and. nitro- 
derivatives of the shorter-chain radicals CF, and'CF, 
is best explained as follows* : 


C,F,1 "SOR, +I- 
Formation of nitroso-compound : 
C,F,- + NO —— -> C,F,.NO 
Formation of nitro-compound : 
M C,F,- + NO, ——— C4,F..NO, 
Formation of nitrite : - 
C.F,- + NO, ——— C,F,.0.NO ^ 
Chain dégradation via alkoxy radical: 
OF, O. NO — X C,F,.0- + NO 
C;F,.O: —-—> C.F, + COF, 
Q,F,.--NO———-— C,F,.NO ~ 





a1 h», 
- QF ONO —> CF, 0 °> 


COF, + CF,- — — CF, NO 


m 


: h 810, 
CF, — —À OF ,.0.N0—  —CE,.0-—  »COF, + SF, 


that is, by formation of the nitrite, which undergoes 
O—N- fission to give a perfluoroalkoxy radical ; this, 
m turn, gives a perfluoroalkyl radical of shorter chain- 
length. 

Similar breakdown of the perfluoroalkyl chain is 
observed when heptafluoroiodopropane is irradiated 
in the presence of nitrogen dioxide, since C,F,.NO, 
(38 per cent), CF, NO, (7'per cent), and CF,.NO, 
(17 per cent) are produced as well as^ carbonyl 
fluoride?. = 

(3) ‘Trifluoronitrosomethane reacts with tetra- 
fluoroetthylene:to give, quantitatively, perfluoro-2- 
methyl-1 : 2-oxazetidie (I) and a polymer of formula 


e 


~ 
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— [ -N(CF,).0.CF,.CF.. ce and molecular weight 
greater than 7,0004. Pyrolysis of the oxazetidine, or 
of the polymer, gives, quantitatively, equimolar 
amounts of ` perfluoro(methylenemethylamine). 
CF,.N:CF,, and carbonyl fluoride. Heptafluoro- 
nitrosopropane and- tetrafluoroethylene react in a 
similar manner’. These pyrolyses are readily ex- 
plained if it 1s assumed, not implausibly, that N—O 
fission occurs initially, since carbonyl fluoride elim- 
ination from the resultant perfluoroalkoxy radical 
would be the next step : 


CF,—N-—-O 


VoL 177 


550? 
]o dere or, N.CF. CF,.0 
CF,—CF, 
(I) l 
GF, N.CE,CF,Ó —— COF, + CF,.N.CF, -> 
CF,.N : CF, 





and similarly ' 


= | o_or,—or, -N—0—0F,—cF,— 





zx 
N | 
CF, - CF, 
O—CF,—CF,—N—O—CF,—CF,— 
| 
~ CF; 
! r3 
O—CF,--CF;-N—O—CF,—OF,— > 
| 
à CF, i 
COF, --ÓF,—N—0—OCF,—CF,— 
g 4 . : | 
CF, 
br,- N--0—CF CF,— + CF, N: CF, 
|i Ab 
CF, 6—CF,—CF,— 


It does not follow from the above three examples 
that all perhalogenoalkoxy radicals will décompose 
by elimination of COX,. There is already some 


~ evidence? that when chlorine or bromine is present as 


well as fluorine on the carbon next to the oxygen 
atom, a chlorme or bromine atom is expelled in 
' preference to carbonyl halide elimination; for 
example’, ` 


Os 
CF, en. CFCII —-— CF,CF,CFCI. —— 
CF,.CF,.CFCI.O,- 








CF,CF.CFCIY Lm 
CF,.CEsCFOLO, - OF ,.CF,.CFCLO.OI 
CF,.CF,. CFCLO- 
(e 
y : 
OF,.CF..CFCI.O- ———> OF,.CF,.C +Cl: 
F 


so that breakdown of the chain is prevented and 
produets useful for synthesis can thus be obtained. 
Doubtless other modes of decomposition of these 


‘reactive and useful poly- and per-halogenoalkoxy 


radicals will be found. (Dec. 14 


JSee, for example, Adler, Pratt and Gray, Chem. and Indust., 1517 
(1955); Levy, J. Amer. Chem. Soc., 76, 1801 (1053). 

? Haszeldine and Francis, J. Chem. Soc., 2151 (1955). 

* Haszeldine, Nature, 188, 1028 (1951); J. Chem. Soc., 2075 (1953). 
Haszeldine and "Jander, J. Chem. Soc., 912, 919, ‘e068 (1954). 


* Barr and Haszeldine, J Chem. Soc., 1881 (1955) : J. Chem. Soe. (in 
the press): Nature, 175, 901 (1955). . 


No. 4513 April 28, 1956 
. LETTERS TO THE EDITORS 


The Editors do not, hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Genetic Effects of X-Rays in Relation to 
Dose-rate in. Drosophila 


VARIATION in dose-rate has generally been observed 
to be ineffective in determining the incidence of 
mutations and structural changes produced by X-rays 
in Drosophila spermatozoa}. However, since it is now 
clear that a considerable fraction of the genetic 
damage brought about by radiation results from an 
indirect path of action, intensity effects might be 
expected to operate under certain conditions. Chem- 
ical mutagens induced by radiation must have a finite 
life-span before they are removed or rendered in- 
effective by one or another metabolic pathway. 


Therefore very high dose-rates, leading to an accum- ' 


ulation of mutagens, should effect a greater amount 
of damage as a result of diffusion of the active 
substances to other regions within the nucleus. 
Sobels's observations’ that pretreatment with cyanide 
or azide increases the yield of sex-linked lethals 
obtained from irradiated Drosophila males suggests 
that the accumulation of chemical mutagens can be 
facilitated by the concurrent use of suitable enzyme 
inhibitors. S 

Haas et al? have indeed reported recently that 
they observed an intensity effect while studying the 
production of: translocations in Drosophila sperm. 
Using dose-rates of 100 r/min. and 2,000 r./min., 
we have been able to confirm that, for a given dose, 
a greater amount of genetic damage is produced if 
the radiation is delivered at high intensity. With a 
total dose of 2,000 r., the high dose-rate gives an 
inerease of up to 25 per cent in the yield of recessive 
sex-linked lethals and of translocations. If, just 
prior to irradiation, the flies are injeeted with 0-005 M 
sodium azide in saline, the intensity effect is en- 
hanced. The figures in Table 1 illustrate the effects 
of such an injection on the production of sex-linked 
recessive lethals by 2,000 r. of X-irradiation delivered 
to spermatozoa within the spermathees of insem- 
inated females. : 

An especially interesting feature of high-intensity 
treatment.is the production of numerous F, females 
that prove to be mosaics for a sex-linked lethal. By 
subeulturing a single female from those F, cultures 
which fail to yield a lethal, a further crop of mutations 
may be obtained in the F, generation at a frequency 
of about one-tenth that observed in the preceding 
generation; This delayed. appearance of lethals 
recalls the similar effects produced by chemical 
mutagens such as mustard gast, Delayed mutations 
may also be obtained by. mating males that have 
received. high-intensity radiation to  attached-X 
females and then crossing the F, males to Muller-5 
females in the usual way. It should be emphasized 


Table 1. SEX-LINKED LETHAL MUTATION-RATE 
| 





Inseminated females received 2,000 r. | 
preceded by an injection of 0-2 pl. of: | 











i Dose-rate 
i 0-005 M NaN, in 
| 0-7 per cent NaCl 0-7 per cent NaCl 
l 100 r./min, 6395 0-8 | 76% 4219 
| z9Orimm. -| 84% £06 | 131% 512 

H - + 
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Table 2. PRODUCTION OF HYPERPLOID FEMALES 





i 
I 





i H 
i H 
i 


H 

| "Treatment SNR Hyperploids | Standard error P | 
A 1,875 1:07% 024 

Co | tee |ie | Rog] 

SUR 5 E i 

D 2,316 0-525 015f^ S 991 | 

i 





A, undivided dose; B, “our equal fractions, 1 min, between each ; 
C, four equal fractions, 3 min. between each; D, four equal fractions 
with a EE interval between each. Temperature, 16°C. Tota 

ose, 4,000 r, 


that such delayed ecfects are quite rare if the same 
dose of radiation is administered at an intensity 
less than 1,000 r.]mir. Further study is needed before 
it ean be decided whether the lethals recovered in 
the F, generation are really instances of delayed 
mutation or whether they are the result of partial 
breakage of a mulii-strand chromosome, followed by 
sorting out of a m:xture of broken and unbroken 
chromonemata. ; E: 

In an attempt to estimate the duration of life of 
the active substances produced by the high-intensity 
irradiation, fractionation experiments were carried 
out with varying time-intervals between successive 
treatments. The experiments were scored by record- 
ing the proportion of hyperploid females obtained 
from a single 24-hr. mating of attached-X females 
(homozygous for tae recessive: gene, yellow) to 
Canton S males that had reeeived a total dose 
of 4,000 r. delivered at high. intensity (Table 2). 
At a temperature ef 16°C., division of the dose 
into four equal fraetions does not reduce the in. 
cidence of hyperpleids obtained unless the timi 
interval between successive doses of radiation 
more than five minutes. The critical time-interval 
would, of course,.be expected to be related to the 
magnitude of each fractional dose, but clearly the 
effects may persis& iong enough for further experi- 
mental analysis to be practicable. 

Ful details of this work will be published else- 
where. f 





A, M. CLARK 
Department of Zoslogy, 
University of Melbourne. 
Jan. 6, a 
* Muller, H, J., “Radiation Biology", edit by A, Hollaender, chapter 8 
(McGraw-Hill, New Yerk, 1954). 
* Sobels, F, H., Z. indukt. Abstammung u. Vererbi., 86, 399 (1955). 
* Haas, F. L., Dudgeon, Ecna, Clayton, F; E., and Stone, Wilson S., 
Genetics, 39, 453 (1952). 
* Auerbach, Charlotte, Col? Spring Harbor Symp. Quant. Biol., 18, 
199 (1952). 


A Ventral Ectodermal Ridge of the 
Tail ia Mouse Embryos - 


Tue limb buds of mammalian and avian embryos 
show a thickening ef the ectoderm on the margin 
of the foot plates, the so-called apical ectodermal 
ridge, and it is known that this ridge plays an 
important part in the growth and differentiation of 
the limbs!»*. It has recently been discovered that a 
similar thickening of the ectoderm is present on the 
ventral side of the tail in 10- and 11-day old mouse 
embryos. In 10-day old embryos (erown-rump length 
3:4-4-2 mm.; lens invaginations still widely open), 
there occurs a very conspicuous zone. of columnar 
epithelium on the ventral aspect which extends from 


the very tip of the tail in a proximal direction for 


roughly 250 micra; the exact length of the zone is 


difficult to determine as it gradually disappears 















roximally. The accompanying photomicrographs 
siti. 1) are four transverse sections through the tail 
of such an embryo (crown-rump length 4:1 mm. ; 
Bouin fixation ; haematoxylin and eosin ; 7-5 micra ; 
x 125) at intervals of about 68 micra; (a) is the 
most distal and (d) the most proximal of these sections. 
The columnar zone of epithelium is obvious in the 
first three sections but has disappeared in the fourth. 
In 11-day old embryos (crown-rump length 5-3-5-7 
mm.), the structure is rather less conspicuous, and in 
one out of three such embryos it occupied a position 
somewhat proximal to the tail tip. Im 12-day old 
embryos the structure has virtually disappeared. 

In 9- and 94-day old embryos (crown-rump length 
2-3 mm.), the origin of the ventral ectodermal ridge 
is traceable to the cloacal membrane. Where ento- 
derm and ectoderm are in direct contact, the latter 
assumes a columnar structure. Soon afterwards, as 
the tail bud elongates, the columnar zone spreads 
in a distal direction ; the continuity between ventral 
ectodermal ridge and cloacal membrane is lost in 
embryos of about crown-rump length 3 mm. 

That the ventral ectodermal ridge of the tail may 
have a function comparable to that of the apical 
ectodermal ridge of the limb buds is suggested by 
the following fact. In the recessive mutant vestigial- 
tail (vt) in the mouse?, there is almost no tail in the 
adult except for a short stump or a thin filament. 
A rudimentary tail (which disappears again later in 
development) is. present, in 10-day old embryos, but 
this rudimentary tail of vestigial embryos has a 
greatly reduced ventral ectodermal ridge. The 
situation thus seems similar to the gene for wingless 
in the domestic fowl*, where the apical ectodermal 
ridge of the anterior limb buds is missing or greatly 
reduced. 

'There exists in the mouse a type of anomaly which 
can be brought about by a variety of genotypes, the 
uro-recto-caudal syndrome’; in affected animals, 
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defects of derivatives of the cloaca are associated 
with reduction or absence of the tail. It may be 
suggested that cloacal and caudal defects occur 
together because of the origin of the ventral ecto- 
dermal ridge of the tail from the cloacal membrane. 
A detailed account of this work will be published 
elsewhere. 
' . Hans GRÜNEBERG 
Medical Research Council 
Group for Experimental Research 
in Inherited Diseases, á 
University College, London. 
Dec. 17. 


! Saunders, jun., J. W., J. Exp. Zool., 108, 303 (1948). 

* Zwilling, E., J. Exp. Zool., 128, 423 (1955). 

? Heston, W. E., J. Hered., 42, 71 (1951). 

* Zwilling, E., J. Exp. Zool., 111, 175 (1949). 

s Dann: agen and Gluecksohn-Schoenheimer, S., J. Ezp. Zool., 104, 


A New Muscle Preparation for the Study of 
Optical Changes during Contraction 


LivE squid muscle is remarkably transparent. 
Sereni and Young? noted that it becomes more 
opaque when stimulated. We find that in healthy 
living muscle tho increase in opacity is only transient 
and that even in response to single shocks this 
phenomenon is visible to the naked eye. It is therefore 
easy to record, and thus makes squid muscle particu- 
larly suited for studies of optical changes during 
contraetion. Such work is now in progress. 

Preliminary experiments have been done on board 
the research ship Sarsia with freshly caught animals. 
After decapitation, removal of the stellate ganglia 
and of the skin covering the mantle, a rectangular 
piece of mantle muscle was cut out and pinned 
seeurely under sea water in the path of a parallel 
beam of light. A vacuum photocell mounted about 
two inches above the muscle recordéd on a cathode 
ray tube the changes in light transmitted in the 
incident direction. Square-wave stimuli were applied 
by means of platinum electrodes to nerves innervating 
the area of muscle under observation. Mechanical 
changes were recorded isometrically with an RCA 
5734 transducer. Records could be obtained within 
three minutes of killing the animal and nerve-muscle 
preparations remained in good condition for several 
hours. The threshold for stimulation of the prepara- 
tion is approximately 0-3 volt, 150 usec. width, 

The opacity changes during a twitch are shown in 
Fig. 1, together with electrical (muscle action poten- 
tial) and mechanical (tension) changes. About 30 per 
cent more of the light is scattered at the peak of the 
twitch. At high amplification an initial small decrease 
in opacity is observed (Fig. 1,2) ; it coincides with the 
falling phase of the action potential (Fig. 1,5) and 
precedes the first sign of tension change. The latency 
for opacity decrease at room temperature is about 
12 m.see., the peak of the decrease being reached 
within 22 m.sec., while the first sign of tension change 
occurs at 19 m.sec. (These values include nerve 
conduction time.) The early opacity decrease 
corresponds to a similar phenomenon observed by 
Hill? in frog muscle where it starts at the same time as 
latency relaxation. However, in squid muscle, we can 
find no sign of latency relaxation—if it exists it must 
be less than 10~ of the twitch tension (in frog muscle 
the early tension drop is about 10-? of twitch tension?). 
The absence of latency relaxation has already been 
noted in other molluscan muscles‘. 
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Fig. 1. Responses of squid mantle muscle to single shocks. 

Records read from left to right. a, upper trace: opacity 

change (increase downwards): lower trace: development cf 

c tension (increase upwards). Duration of sweep, 50 m.sec. 

b,uppertrace: muscle action potential; lower trace: opacity 

-change recorded at lower amplification than in (a). 50 c. fa. 

à oscillation imposed on upper trace. (Note that in (5) the trace 

of the optical change at the end of the twitch crosses the 

base-line: this is an artefact due to recording with a con- 
denser-coupled amplifier) 


,. We are grateful to Prof. A. L. Hodgkin and Dr. 
R. D. Keynes for directing our attention to the 
| transient. nature of opacity changes in squid muscle, 
and to Mr. F. J. Warren for his unfailing assistance. 
; Part of the electrical apparatus was purchased with a 
grant from the Royal Society. 
Note added in. proof. Polar diagrams of the light 
scattered by resting and active mantle muscle have 
now -been obtained. ~There-is a decrease in trans- 
mitted light at angles less than about 15° to the 
incident direction and the phenomenon is reversed at 
greater angles. — aes, 
The early opacity change is not due to diffraction : 
the musele is unstriated and shows no regular 
-diffraction bands. i 


B. C. ABBOTT 
e J. Lowy 
‘Marine Biological Laboratory, 
Plymouth, : 
: and 


Department of Zoology, 
University of Belfast. 
: March 6. 
* Sereni, E., and Young, J. Z., Pubbl. Staz. Zool. Napoli, 12, 173 (1932). 
8 Hill; D, K., J. Physiol., 108, 292 (1949). 
* Abbott, B. C., and Ritchie, J. M.; J. Physiol., 113, 330 (1951). 
iurc C., and Lowy, J., J. Mar. Biol. Assoc. U.K., 83, 775 
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Phospholipid Metabolism of Skin 


During work on the metabolism of skin, it was 
found that a scissors mince of rat skin could in- 
corporate phosphoric acid—**P into the lipid fraction. 
On ‘completion of the work, our attention was 
directed to the work of Leonhardi et al, who had 
found no in vitro synthesis of phospholipid, and had 
concluded. as .the result of this and some in vivo 
feeding. experiments that rat skin depended for 
supplies of phospholipid on the liver via the blood. 
In view of Zilver&mit's? comment that. “rat skin 


has beon shown to be one of the few tissues that 
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cannot. synthesize its own phosphatides n vitro", 
it has been thodgat desirable to record some con- 
trary observations that have been made. The point 
is obviously of maior importance in the metabolism 
of skin. ; 

The abdominal skin of male albino rats was 
mechanically clipped and carefully scraped free from 
subcutaneous tissue, which has a distinctive pink 
tinge. A scissors mince was prepared, of which 


100-400 mgm. portions were incubated at 34° in 


Krebs-Henseleit saline containing 10 m.molar sub- 
strate and 5 uc. phcsphorie acid. Each animal yielded 
about 1 gm. of minee. At the end of the experimental 
period sufficient 106 per cent (w/v) trichloracetic acid 
was added to bring the final concentration to 5 per 


cent, and the mince was washed thrice more with . 2 


5 per cent trichloracetic acid. Two water washes 
removed most of the acid. Lipid was extracted by 


either of two procedures: (1) three 1-hr. refluxings 


with ethanol-ether (3:1, v/v); evaporation to dry- : 
i y drogen. VAR 


ness in the presence of 1 ml. M disodi 
phosphate and. re-extraction with chloroform : (23) 
three 1-hr. refluxings with. ehloroform-methanol 
(1:1, v/v) followed by a wash with 0-1.N hydro- 
chlorie acid?.. Tho anal chloroform éxtraet was made 
to 10 ml. and. portions taken for determination of 
lipid-phosphorus'. 

The radioactivity of the resulting blue solutions 
was measured in & liquid counter. In every. set of 
experiments a zerc-time control was run, in which 
the trichloracetic acid was added at the beginning. 


The fact. that.the specific activity. of the lipid. 






phosphorus of this control never exceeded 5 per 
of that of the 3-hr. experimental portion with gluco 
as substrate shows that the procedures effective 
removed contaminating acid-soluble phosphorus. The 
rate of synthesis of phospholipid. during the first 
four hours is showr in Fig. l, and some results with 
different substrates and inhibitors in Table 1. 

The diserepancy with the in vitro findings of 
Leonhardi e£ al.) is Cifficult to explain. Unfortunately, 
pressure of other work has prevented repetition of 
some of the work using their technique, and of any 
of the in vivo work. Consequently. a full discussion 
of their results and conclusions would. be out of place, 
although attention is directed to two points. First, 
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Table. 1, 


Percentage specific activity @ 
of lipid-phosphorus in 3 hr. 
relative to glucose 


Substrate 
(10 mumolar) 


# No substrate 69 (87, 59, 62) 
Succinate 72. (79, 87, 50) 
Glycerol 68 
L-Malate 45 (44, 39, 53) 
DL-Lactate 52 
Acetate 53 

« Qleate 31 (15, 44, 30, 16, 52) 
Palmitate 44 
Stearate 2 
Glucose, anaerobic 19 (18, 15, 23) 


Glucose, iodoacetate (1 m.molar) 11 (6, i 


the criteria deduced by Zilversmit et al.* for showing 
the derivation of a substance from its immediate 
preeursor are not obeyed by the data of their Fig. 2. 
Hence it is difficult to argue that liver phospholipid 
is the precursor of skin phospholipid. Secondly, 
conclusions from an experiment involving the feeding 
of labelled phospholipid are drawn from observations 
at a single point of time, 48 hr. Reiner* has argued 
‘that; in ‘ttager work, observations at a single point 
te often susceptible to more than one inter- 
pretation. It seems likely that if Leonhardi e£ al.1 
had not failed to demonstrate in vitro synthesis of 
phospholipid by skin, they could have placed an 
entirely different interpretation on their in vivo 
experiments. 





W. K. BERRY 


Chemical Defence Experimental Establishment, 
Porton, Wilts. 
Dec. 14. 
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Enzymic Synthesis and Properties of a 
Polynucleotide from Adenosine Diphosphate 


Tue well-known viscous nature of solutions of 
lysed cells of M. lysodeikticus, attributed in part 
to nucleic acids, led to the search for an active 
nucleotide polymerase in this organism. Preliminary 
studies ^ with < C-labelled. adenosine diphosphate 
(ADP) (the initial paper chromatographic Studies were 
‘done in collaboration. with Dr. Peter Olmsted) and 
the. technique. described by Grunberg-Manago and 
Ochoa! revealed the presence of such an enzyme. 
The present communication deals with the enzymic 
synthesis and properties of the polymer (AMP),. 

“The enzyme has been obtained in a partially 
purified and highly active form from aqueous extracts 
of lysed cells fractionated with ammonium sulphate 
at pH. 8. The major portion of the activity is 
associated with the 30-40 per cent saturation 
fraction. The enzyme activity is determined by 
measuring the rate of formation of acid-insoluble 
material or rate of disappearance of acid-soluble 
material. A typical assay consists of a 2-ml. mixture 
containing 10-9 M ADP, 0.025 M tris buffer, pH. 10, 
5 x 10- M magnesium chloride and dialysed enzyme. 
The reaction is stopped at the end of ten minutes 
with the addition of 2 ml. of 5 per cent perchloric acid. 
The precipitate is centrifuged down, washed once 
with perchloric acid and twice with 95 per cent 
ethanol, and finally dissolved in 3 ml. of 0-1 M tris 
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: buffer, pH 8: :0. The absorption peak of the solution 
“is then measured at 257 mp. A usual range of optical 


density values may be from 0-1 to 1:0,- A blank 
which is run for determination of bacterial nucleic 
acid may be as low as 0-025. 

'The rate of synthesis of the polymer is proportional 
to both the enzyme concentration and the ADP 
concentration, the latter up to 5 x 10 M. The 


‘rate of polymer formation appears to follow zero. 
kinetics until the reaction is more than 90 per cent | 
completed. However, the picture is complicated by 


the action on ADP of a myokinase and possibly a 
phosphatase in the enzyme preparation. . Chromato- 


graphie studies of the reaction mixture consistently 


reveal a low ATP/AMP ratio. Nevertheless, the results 
are consistent with the hypothesis that the enzyme 
has a stronger affinity for the polymer than for the 
monomer and that once the initial conditions have 
established the maximum concentration of the 
polymer, the rate is afterwards.determined by the 
‘product’ rather than by the ‘substrate’. The reaction 
will not take place in the absence of magnesium 
chloride. The pH optimum of the reaction depends 
upon the concentration of magnesium chloride but is 
greater than 10 at low concentrations. The activation 
energy over the temperature-range of 8-39? is 11:8 
k.cal. at pH 8. An apparent equilibriurn is in favour 
of the polymer to the extent of about 70 per cent 
at pH 10 and 37° (it decreases with lower pl); but 
it is independent of enzyme or magnesium chloride 
concentration. Inorganic phosphate. (dipotassium 
hydrogen phosphate) at concentrations of 0-01 M 
strongly: inhibits the polymerization reaction and 
brings about a rapid decrease in the amount of 
polymer formed when added to the reaction mixture. 
The viscosity of the reaction mixture increases at a 
rate which depends in part on the experimental 
conditions ; but under optimal conditions the viscosity 
increment may exeeed 500 per cent and be only 
partially dependent upon the amount of polymer 
formed. Addition of inorganic phosphate brings about 
a rapid decrease in viscosity. The enzyme prepara- 
tion is also active with other nucleotide diphosphates 
in the following order of rates: CDP>ADP>UDP> 
GDP (no activity at 10-? M concentration). 

The polymer has been isolated in relatively pure 
form and subjected to several physical-chemical 
studies. Its absorption spectrum is similar to that 
of AMP, but the peak is shifted to 257 mp and the 
extinction coefficient is reduced approximately 50 per 
cent. Addition of a strong alkali such as sodium 
hydroxide results in à progressive hydrolysis of the 
polymer associated with a sharp increase in the 
absorption throughout the ultra-violet range. The 
polymer readily dissolves in water or alkaline solu- 
tion to form highly viscous solutions from which 
gossamer threads can be spun. In a semi-dried state 
it forms;a rubber-like mass which can be stretched to 
give a well-oriented birefringent structure. X-ray 
diffraction studies are being made of the spun fibres. | 
The sedimentation coefficient of one preparation at 
a concentration of approximately 0-007 per cent was 
16 x 10-33 at 20°. Electron micrographs show 
unbranched chains, similar in many ways to those of 
DNA but irregular in width and smaller in diameter. 
A Zimm plot of data from light-scattering studies of 
another preparation showed a molecular weight of ` 
1-86 x 109 + 20 per cent with a length of 2400 A. 
(assuming monodispersed material). 

These results should be compared with those 
previously reported from. Dr. Ochoa's laboratory}?. 
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The ease. of reversing the polymerization reaction 
"supports the thesis that the primary biological role 
of RNA may be that of a source of readily available 
high-energy polyphosphate mononucleotides. The 
enzyme preparation displays a very strong phos- 
phorylase activity toward the nucleic acid of the 
; bacterium. 

This. investigation was supported by Research 
Grant C-2550.from the National Cancer Institute, 
National Institutes of Health, U.S. Public Health 
Service. I wish to acknowledge the technical assist- 
cance of Mrs. G. Olson in this study and the generous 

, €0-operation of the following persons who carried 
ihe work on the polymer: X-ray diffraetion 
dies were under the supervision of Dr. R. S. Bear 
with. Dr R. S. Morgan ; ultracentrifugation studies 
"were made by Dr. D. A. Yphantis; electron micro- 
scopy studies were under the supervision of Dr. C. E. 
Hall; and the light-scattering measuroments were 
made by Dr. R. F. Steiner, : 


Rorawp F. 
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Effect of Pinealectomy on the Rat 
Pituitary 


Presáarmorokr i in rats has been variously reported 
as resulting in no change! or as causing a hypertrophy 
„Of the pituitary, with an increase in the proportion 
of acidophils of the anterior lobe, and some degenera- 
“tion of the basophils?.  - 

Blind subdural pinealectomy has been attempted 
on & small series of young male rats, aged two to 
four months. Those surviving the operation were 
killed six to twelve weeks afterwards. Histological 
examination of the brain confirmed that in eight 
animals the pineal body had been totally removed, 
whereas in the.remaining seven it was stil in its 
normal position, and apparently undamaged. The 
pituitary bodies of these two series of animals were 
fixed in Zenker-formol, sectioned and stained by 
Pearse's method’. Modified Rasmussen‘ cell counts 
of the anterior lobes were then made, approximately 
five thousand cells being counted in each gland. The 
results. are shown in Table 1. 

These figures show that there is no significant 
difference between the cellular constitution of the 
anterior lobe of the pituitary of pinealectomized and 
non-pinealectomized animals. Successful removal 
of the pineal did not give rise either to a marked 
increase in the numbers of acidophils or to basophil 











degeneration. Colloid formation and development 
Table 1 
Mean percentages + mean standard 
error 
Piuealectomized , Non-pinealectomized 
Acidophils 42:2. 4: 1-6 41:3 41:53 | 
Basophils 6:0 + 0-8 6-6 + 0:8 i 
Chromophobes 518.17 52-1 0:8 j 
Percentage of basophils ; 
showing colloid 3e ees 
formation 
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of ‘signet ring’ forms in the basophils were not 
significantly increased. _ 

These findings indicate that the pineal body has 
no effect on the anterior lobe of the pituitary of the 
young male rat, and suggest that if gonadal changes 
such as have been reported’ do oecur, they are not 
mediated via the pituitary. 


R. L. Howes * 
Department of Anatomy, 
School of Medicine, 
Leeds 2. 
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* Simonnet, H., and Thiéblet, L., J. Physiol., 49, 726 (1950). 


Incomplete Wound Contracture a 
Phenomenon of Hair Neogenes 
Rabbits’ Skin 


Iw rabbits, the healing of extensive wounds 
produced by excision of the full thickness of the skin 
of the trunk is the outcome of two distinct, though 
to some extent overlepping, processes which provide 
in turn a temporary end a definitive repair!. During 
the course of the first week or two, the defect. becomes 
filed with granulation tissue, which is progressively 
epithelialized by the migratory ingrowth of epithelium 
from the wound margins. Closure of the raw tissue 
surface in this manner marks the completion of... 
temporary repair. The definitive repair is brought ` 
about by contracture. a forced inward movement of 
the wound margins as a consequence of tensile 
forces generated withm the substance of the granula- 
tion tissue or its derivatives’... Contracture, so it has 
been shown, is accampanied by a compensatory 
expansion of the integument surrounding the 
wound through inzercalary | or  intussusceptive 
growth!. 

Recent experiments by Billingham and Russell? 
have shown that the process of contraeture in experi- 
mental full-thickness wounds, ranging in area from 
about 10 cm.* to 5€ cm.? and of various shapes, 
including rectangles and circles, proceeds at a con- 
stant specific rate ; taat is, obeys the exact opposite 
of the familiar compoand interest law of growth. The 
logarithm of the area of a wound decreases linearly 
with time, at least unti. the wound is not more than a few 
square centimetres im extent. The actual values of 
the specific rates of cantracture fell within the range 
5-8 per cent of the wcund area per day. In one series 
of extensive wounds, 20-40 em,? in area, produced by 
excision of the full thickness of the skin down to, 
but not through, the pannieulus on the trunks of 
thirty-two full-grown *abbits, contracture approached. 
its theoretical end-pomt so closely in nineteen (that 
is, about 60 per cent} that only a narrow linear scar 
remained. In these animals the re-apposition of the” 
skin of the original wound margins was virtually 
complete. In’ the remaining thirteen animals, how- 
ever, the process of contracture terminated abruptly 
after the areas of their wounds had been reduced 
to about 5 em.? or lesa. 

Incomplete wound contraeture was also observed 
in a further group of seven animals, of which three 
had been adrenalectemized. before the excision of 
their cutaneous wounds, and four received daily 








ic administrations. of 19 mgm. of cortisone acetate, 
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commencing’on the day of operation and continued 
for at least thirty days. Besides slowing dówn the 
rate of contracture, both treatments greatly increased 
the incidence of incomplete contracture. 

Once their contracture had terminated prematurely, 

the areas of most of the wounds underwent very little 
change. Their margins remained incisive. In a few 
animals it was observed that incompletely con- 
tracted wounds actually underwent a slow expansion, 
attaining by about the hundredth day a final area 
which was approximately double the minimum 
which contracture had produced by about the fiftieth 
day. s 
We have observed that from the smooth, bald 
surfaces of all incompletely contracted wounds fine 
hairs begin to emerge, commencing at the periphery, 
within about forty to fifty days of the operation. The 
time of appearance of these hairs seemed to depend, 
among other things, upon the age of the subject: in 
a group of three animals which were only fifty days 
old when’ their wounds were prepared, new hairs 
had already begun to pierce the surface as soon as 
the twenty-ninth day. With the production of these 
hairs the originally smooth scars may be said to have 
become transformed into a sort of ad hoc skin. The 
hair crop was invariably white in colour, despite the 
fact that all the rabbits used were of pigmented 
breeds. The orientation of the hairs borne by these 
sears bore no constant relation to that of the fur 
of the adjacent normal skin; the new hairs sloped 
outwards from the centres of the scars. Comparison 
of actual counts showed that the hair densities on 
„the scars did not differ significantly from those on 
* neighbouring normal skin. So far as we have been 
able to ascertain, guard hairs were not included 
among the newly formed hairs, which, like those of 
normal skin, were grouped together in small follicle 
clusters. 

The only striking anatomical imperfection of these 
new hair follicles was their apparent lack of arectores 
pili muscles. The hairs were medullated and well- 
developed sebaceous glands were invariably present. 

In the preparation of these experimental wounds 
particular care was taken to remove all trace of the 
dermis from the surface of the panniculus, including, 
of course, any embedded follicle bases. When this 
fact is taken into consideration, together with the 
large number of new hairs formed (up to 3,500), it 
leads unequivocally to the conclusion that the hairs 
were of new formation and could not possibly have 
been derived from pre-existing follicle remnants. This 
conclusion. is strongly reinforced by their uniform 
lack of pigment, which is highly suggestive of an 
origin from the superficial as opposed to follicular 
epidermis. 

The hairs on these uneontracted wounds persisted 
throughout the entire period of observation, which 
rarely fell short of a hundred days and frequently 
exceeded 150 days. Grafting experiments provided 
further evidence as to the permanence and stability 
"of the new ‘skin’. For when small full-thickness 
grafts were removed from it and transplanted else- 

where on an animal’s body, they invariably healed 
in satisfactorily and regenerated new hairs of the 
original type. 

The new hair-bearing skin was chronically cedema- 
tous and slightly inflamed, enlarged blood vessels 
being particularly prominent in sections; its thick- 
ness was about twice that of normal skin; it had a 
somewhat soft, cheesy consistency when incised, 
lacking the toughness characteristic of normal skin, 
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and its collagen fibres were mainly disposed in a 
horizontal plane as is usual in scar tissue. 

That the phenomenon of hair neogenesis has 
eseaped notice for so long is probably attributable 
to the high proportion of wounds which undergo 
eomplete contraeture and the fact that, even in 
rabbits whose wounds fail to contract com- 
pletely, hairs do not normally appear on the scars 
for many weeks. It may be added that the great 
majority of previous wound-healing studies have 
been based on undressed wounds, in which contracture 
normally takes place much more rapidly and com- 
pletely, as we have shown?. Here the final conditions 
are most unfavourable for the formation of new 
hairs. In all the experiments reported on here, the 
wounds were maintained under dressings at least 
until they were completely epithelialized and the 
epithelium was firmly united to its bed and sufficiently 
robust to withstand the trauma of everyday life. In 
no animals were the dressings left off before the 
thirtieth day. 

The first unequivocal evidence of the occurrence 
of hair neogenesis in adult rabbits was presented by 
Breedis*, who realized the necessary experimental 
conditions when he mechanically inhibited the con- 
tracture of full-thickness cutaneous wounds by the 
insertion of appropriately shaped metal splints. Our 
own findings are in complete accord with his. 


R. E. BILLINGHAM | 
P. S. RUSSELL 


Department of Zoology, 
University College, London. 
Dec. 17. 


CREAN R. E., and Medawar, P. B., J. Anal., Lond., 89, 114 

* Abercrombie, M., Flint, M. H., and James, D. W., J. Embryol, Exp. 
Morph., 2, 264 (1954). 

è? Billingham, R. E., and Russell, P., Ann. Surg. (in the press). 

* Breedis, C., Cancer Res., 14, 575 (1954). 


Muscular Dystrophy of Beef Cattle 
and Unsaturated Fats 


THE enzootic muscular dystrophy of suckling beef - 
cattle in the north of Scotland! can be prevented by 
administration of «-tocopherol?. Analyses of rations 
which consist mainly of turnips and straw show them 
to be deficient in tocopherol, and this dietary lack 
is reflected in extremely low concentrations of 
tocopherol in the blood serum, colostrum and milk 
of the cow, and in the blood serum and the tissues 
of her calf’. The quantity of tocopherol necessary 
for the prevention of the disease in the suckling calf is, 
however, much higher (twice) than that required by 
experimental calves given artificial rations simulating ` 
milk. Since unsaturated dietary fats such as lard* 
and especially cod-liver oil* (a particularly rich source 
of polyethenoid fatty acids) lead to a gross exacerba- 
tion in the incidence and severity of muscular 
dystrophy and to considerable increases in tocopherol 
requirement, it was thought that the nature of the 
dietary fat ingested by the calves in the north of 
Scotland might be a further factor, in addition to a 
low tocopherol intake, accounting for the incidence 
of the disease. This hypothesis was supported by 
the finding that it was not possible to produce: 
museular dystrophy experimentally in calves when 
they were given rations low in tocopherol content 
but free of fats. 
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Table 1. TOCOPHEROL CONTENT OP Cows’ SARUM AND MILK AND ANALYSIS OP MILK Fars 


— 
























. Mean tocopherol Unsaturated agids in milk fat (mol. per cent) 
Diet eontent of blood serum Mean tocopherol Iodine value - 
(excluding straw) of cows content of milk fat of milk fat Oleic Cy di«and AS Cu- 0, 
. (ugm./100 ml.) (mgm./gm.) . tri-enoic 
Silage 299 38 41-0 28-7 13 
Silage plus turnips 293 22 36-0 22.6 7 
Turnips A17 4 36.8 21:0 15 
Turnips 94 5 30-4 16.0 15 














.. The composition of the mixed fatty acids derived 
< from the milk fat of groups of cows in the north of 
_ Scotland given rations of turnipy and straw was 
. determined by ester-fractionation and compared with 
that of similar cows in the area given rations contain- 
ing grass silage. In the latter group the incidence of 
-dystrophy in the offspring is rare. The concentration 
of polyethenoid fatty acids in the serum lipids of 
the calves of the cows in the two above groups was 
also determined according to Wiese and Hansen’. 
Salient information on the composition of the milk 
| fats is given in Table 1l. . =" : 
< The low tocopherol content of the blood serum 
and milk of cows given rations of turnips and straw 
|» was not, however, associated with a greater degree of 
 wunsaturation of the milk fats; on the contrary, the 
_ fats contained less of the unsaturated fatty acids in 
the C,,-C,, series and less oleic acid than the milk 
fais of the cows given silage. There was a correspond- 
ing increase in the concentration of saturated acids 
in the C,-C,, series, especially in respect of palmitie 
&cid. s 
The concentrations of polyethenoid fatty acids in 
the blood serum lipids of the calves of cows given 
turnips and straw were lower if anything than in the 
serum. lipids of calves from cows given silage, as 
shown in Table 2. 








Table 2. PROPORTION OF POLYETHENOID ACIDS IN BLOOD SERUM 
tu Dus JXAPIDS OF SUCKLING CALVES 
7 j | 
: Proportion (wt. per cent) of acids in | 
: serum lipids of calves, the dams of which 
Unsaturated acids : were fed on 
: € Turnips and straw 
Tetracnoic 3-42 3-45 
"Trienoic 3-95 3-25 
Dienoic 10-23 17:63 





There was no indication that abnormal amounts 
of polyethenoid acids were present in the blood serum 
lipids. of susceptible calves. ^ Experiments with 
seventy-five calves showed that daily supplements of 
.20 mgm. a-tocopherol per calf led to slight reductions 
in the concentration of the unsaturated acids in the 
blood serum lipids. For calves receiving the un- 
;supplemented ration, the average concentrations 
weight per cent) of tetraenoie, trienoic and dienoie 
ds in the serum lipids were 3-8, 3-7 and 9.1 
spectively, and for calves receiving the supplemented 
tion 3-2, 3-5 and 8-4 respectively. These differences, 
though they suggest that tocopherol reduces the 
concentration of polyethenoid acids in the serum 
lipids, were not statistically significant. 

|, As already mentioned, the importance of dietary 
‘sources of unsaturated fat in determining tocopherol 
requirements in experimental calves is now well 
-established*-§. The present. work shows that in 
enzootie museular dystrophy, the milk fat which the 
calvos receive is less unsaturated than that received 
by calves which do not usually develop the disease. 


The fat is, however, grossly deficient in tocopherol. 












content, and this is clearly a more important con- 
sideration than the presence of abnormally large 
amounts of unsaturated fatty acids in accounting 
for the incidence of dystrophy. The sporadic in- 
cidence of the disease, its correlation with muscular 
exercise and the relatively high tocopherol intakes 
necessary for compete prevention remain to be 
explained. 
Detailed accounts of this work will be published 
elsewhere, 
G. A. Garton. 
W. R. H. DUNCAN 
Rowett Research Institute, = 
Bueksburn - 
Aberdeenshire. 
“K. L. BLAXTER 
R. F. MeGmu 


Hannah Dairy Research Institute, 
Kirkhill, A>r. 
G. A. M. SHARMAN 
M. K. HvrongsoN* 


North of Scotland Codege of Agriculture, 
Inverness. 
Dec. 15. 


* Seconded from the Hannah Dairy Research Inatitute, Ayr, 
‘Sharman, G. A. M., Vet. Eee., 86, 275 (1954). 
* Blaxter, K. L., and Sharman, G. A. M., Nature, 172, 1006 (1953). 


* Blaxter, K. L., Cowlishaw, B., Hutcheson; M. K., and Sharman, 
G. A. M. (unpublished. observations, 1955). 


* Blaxter, K, L., Watts, P. E., and Wood, W.A., Brit. J. Nutri., 6, 
125 (1951). 

* Slagsvold, L., Norsk. Vet. Pidsskr., 8, 161 (1925). ,Blaxter, K, L., 
Brown, F., and MacDonald, A. M,, Brit, J. Nutrit., 7, 187 (1953). 

* Blaxter, K. L., and McGill, R. F., Vet. Rev, and Annot., 1, 91 (1965), 
Blaxter, K. D., Proc. 3:d Int. Cong. Vitamin E., 1, 79 (1955). 
Adams, R. S., Gullicksen, T. W., Sautter, J. H., and Gander, 
J. E., J. Dairy Sci., 37 655 (1054). 

* Wiese, H. F., and Hansen, A. H., J. Biol, Chem., 202, 417 (1953). 


Avidity of the Water-soluble Components 
of Herbage for Added Cupric lons 


Durixe work to investigate the availability of 
organic complexes of copper to the .eopper-deficient 
rat, it was found possikle to demonstrate the existence 
of stable copper complexes formed by adding copper- 
64 ions to the water-soluble components of herbage. 

On filter-paper chromatograms developed with 
phenol/water, a number of complexes of copper with 
amino- and hydroxy-azids have been shown to have 
fy values in the range 0-08-0-98, whereas tho Ry . 
of the free cupric ion in this solvent: has not been 
found to exceed 0-06. It is apparent that this tech- 
nique can provide & useful indieation of whether or 
not the copper in a biological fluid is present as the 
free ion. 

To investigate the effect of adding cupric ions to the 
water-soluble componeats of herbage, 2 gm. of freeze- 
dried grass was extracted with 20 ml. water at 37* C. 
for 14 hr. After centricuging &t 25,000 g for 30 min., 
15 ml. of the supernatant was.concentrated to 1 ml. 








194 P 
Solvent : Solvent 
front — — front 


(A) (B) 


Fig. 1. Autoradiograph of copper-64 chromatograms : (A) copper- 

64 applied to chromatograms as free cupric ion ; (B) copper-64 

applied after combining pied wazer-soluble eomponents of 
rerbage 


by freeze-drying and 2-5 pgm. copper-64 + carrier 
(as copper nitrate) was added. This preparation was 
applied to Whatman No. 1 filter paper as spots 
containing 0-012 ml. liquid and the chromatogram 
then developed with phenol/water as (descending) 
solvent. Chromatograms containing an equivalent 
quantity of the untreated cupric ion were developed 
by the same procedure. Autoradiograph prints of 
the dried chromatograms on Ilford ‘Industrial G' 
X.ray film were obtained by 24 hr. exposure (Fig. 1). 

The absence of a radiation response in the Ry 
range 0:0-0-06 of the herbage-extract chromatogram 
indicates that all the added cupric ions have combined 
to form complexes stable at the solvent pH (4-4) 
despite the fact that, by this procedure, the copper 
content of the original extract was increased by two 
and a half times. The copper complex thus formed 
has & faint blue-green fluorescence under ultra-violet 
light, and gives a weak positive response with 
ninhydrin in butanol. 

It is emphasized that, in order to produce a satis- 
factory autoradiograph, the above chromatograms 
are overloaded. By the use of more sensitive radio- 
metric scanning methods’, it should be possible to 
overcome this difficulty. 

C. F. Minis 
GRACE Murray 
Rowett Research Institute, 
Bucksburn, 
Aberdeenshire. 
Nov. 30. - 


1 Williams, R. R., and Smith, Ri E., Proc. Soc. Exp. Biol. Med., 77, 
169 (1951). d 

+ Winteringham, F. P. W., Harrison, A., and Bridges, R. G., Analyst, 
77, 19 (1952). * 
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Field Resistance to Potato Blight 
(Phytophthora infestans) 


Two types of resistance of potatoes to blight 
(Phytophthora infestans) have been distinguished— 
‘true resistance’ by virtue of hypersensitivity (supra- 
sensitivity) and ‘field resistance'. True resistance 
is not found in the old varieties of European cultivated 
potato; but it has been bred for on an extensive scale 
for more than thirty years using the wild Mexican 
potato, Solanum demissum, as the source of genes for’ 
the hypersensitive reaction. It appears now that 
this hypersensitive type of resistance by itself is of 
limited value, because new physiological races of 
blight can arise very rapidly to attack clones carrying 
as many as four different major genes for hyper- 
sensitive reactions®, and because S. demissum itself 
is attacked by blight in Mexico’. In contrast, field- 
resistance, which is found in certain varieties of 
European cultivated potatoes and in other potato 
species, may be equally effective against all physio- 
logical races of blight. 

The nature of field resistance was investigated by 
Müller and Haigh? and by Miller’. They claimed 
that susceptible and field.resistant varieties differed 
in their “probability of becoming infected per unit 
area of leaf", and they obtained & measure of this 
probability of becoming infected by spraying the 
upper surface of small disks of potato leaflets with 
a weak zoospore suspension and counting the number 
of disks on whieh sporangiophores were produced 
some days after spraying (susceptible and field- 
resistant varieties showed no differences if the under- 
surface of the disks were sprayed) Using two 
varieties, Arran Pilot (very susceptible) and Acker- 
segen (field resistant), we also were able to demonstrate 
a small but significant difference between the two 
varieties in the percentage of disks on which sporangio- 
phores were produced. On the other hand, we were 
able to show that the disks of Ackersegen on which 
no sporangiophores were found did contain hyphme: 
of blight which could be made to produce sporangio- 
phores by placing them on the cut surfaces of potato 
tubers. It thus appears that the leaflet-disk method 
measures "probability of' producing sporangiophores 
per unit area of leaf" rather than "probability of 
becoming infeeted per unit area of leaf". "The disk 
method also does not appear to be very sensitive, 
since it was found^* that King Edward and Majestic 
had similar values for percentage becoming infected, 
whereas in field observations? it has been found that 
blight on Majestic frequently reaches the 75 per cent 
stage a week or a fortnight later than it does on 
King Edward. 

Schaper* has suggested that field resistance is due 
to a longer incubation period for the fungus and a 
lower produetion of spores by the fungus when it 
grows on a resistant potato. This we have confirmed 
for Ackersegen, on which, using either detached 
leaflets or leaflet disks sprayed with a weak zoospore 
suspension, sporangiophores are produced one day 
later than on Arran Pilot, and the number of sporangia 


Table 1 









Relative number of sporangia 








, Date of Date on which 4- 

inoculation | sporangia counted | Arran Pilot Ackersegen 
5/10 16-35 0-00 
6/10 89.60 6-25 
7/10 902-00 25-00 
8/10 102-95 28-15 
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produced is very much smaller. Details of one experi- 
ment are given in Table 1. 

It would thus appear that, while susceptible and 
field-resistant potato varieties may differ in several 
charaeters, two of the most important differences, 
both of which may be due to a relatively slow growth 
of the fungus in the leaflets of field-resistant varieties, 
are the length of the incubation period of the fungus 
and the number of spores produced. 


M. J. Desumuxn* 
H. W. Howarp 
' Plant Breeding Institute, 
Trumpington, Cambridge. 
Noy. 30. 
* On training leave under the Colombo Plan, from the Potato 
Research Institute, Patna, India. 


t Müller, K. O., and Haigh, J. C., Nature, 171, 781 (1953). 


* Howatt, J. L., and Hodgson, W. A., Amer. Potato J., 31, 129 
(1954). 


* Niederhauser, J. C., and Mills, J. R., PAytopath., 43, 456 (1953). 
* Müller, K. O., Nat. Inst, Agric. Bot., 6, 346 (1953). 


* Large, E. C., Taylor, R. E., Storey, I. F., and Yule, A. F., Plant 
Path., 8, 40 (1954). 


* Schaper, P., Z. f. Pflanzenzüchtung, $0, 202 (1951). 


Aphelenchoides sp. destroying 
Mushroom Mycelium 


DaMwAGE to mushroom mycelium, by eelworms, 
leading to diminished crops or crop failures has been 
known for about fifty years!. The eelworms respon- 
sible for the damage have been reported as Dityl- 
enchus sp. by Lambert, Steiner and Drechsler? and 
by Bovien?, as Ditylenchus destructor by Seinhorst 
and Bels* and as a new species of Ditylenchus by 
Cairns’.  Cairns* has also. stated that species of 
Aphelenchoides feed upon, injure and destroy mush- 
room hyphæ, 

Populations of Aphelenchoides sp. have frequently 
been encountered in samples of compost from poorly 
cropping mushroom beds. 

Early this year at Wye, bottles of sterile compost 
already spawned with mushroom mycelium were 
inoculated with a mixed population of Aphelenchoides 
sp. and Panagrolaimus sp. At the end of four or five 
weeks the mycelium in the inoculated bottles had 
largely disappeared, and the population of eelworms 
had greatly inereased. Some of the material was 
sent to Rothamsted. There one set of pots each 
containing 300 gm. of compost was inoculated, at 
the same time as spawning, with fifteen hand-picked 
specimens of Aphelenchoides and another set with 
fifteen similar specimens of Panagrolaimus. A further 
set of pots constituted a control. Cropping began 
four weeks later, and continued up to the eleventh 
week in the control pots and those inoculated with 
Panagrolaimus. In the pots inoculated with Aphel- 
enchoides cropping ceased at the end of the sixth 
week. Examination of the compost showed the 
reason for these differences. Mycelium was present 
and undamaged in the control and Panagrolaimus 
series; but in the Aphelenchoides series it had largely 
disappeared. From an original inoculum of fifteen 
specimens of Aphelenchoides there were approx- 
imately 3,000,000 present at the end of six weeks. 
On the other hand, there were only 72,000 Pana- 
yrolaimus. 

The identity of the Aphelenchoides is still under 
investigation. It is not true Aph. parietinus, as 
recently redescribed by Franklin?; both sexes are 
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Fig. 1. Mushroom mycelium on com 


t after eight weeks : 
left, control; right, inoculated wit! 


Aphelenchoides sp. 


present and there arm distinct morphological differ- 
ences which clearly separate it from this species, 
although it is similar in many respects. 
B. D. Moreton 
M. E. Joun 
National Agricultural Advisory Service, 
Wye, Kent. 
J. B. Goopzv 
Rothamsted Experanental Station, 
Harpenden. Herts. 
Nov. 17. 
! Newstead, R., Quart. J. Ins. Comm. Res. Trop. Liverpool, 1, 22 (1000). 
* Lambert, E. B.. Steiner, C., and Drechsler, C., Plant Dis. Reporter, 
93, 252 (1949). 
* Bovien, P., Maanedsovers. Plantesygd., No. 316 (1951). 
* Seinhorst, J. W., and Bela P. J., Tijdschr. PlZiekt., 57, 167 (1961). 
* Cairns, E. J., Phytopath., 42, 464 (1952). 
* Cairns, E. J., Phytopath., 42, 4 (1952). 
? Franklin, M. T., J. Helmith., 24, 65 (1955). 


Control of Seasonal Variation in the 
Egg Production of Hens 


THe discovery that artificial light will improve 
winter egg production by hens is said to have been 
made about a hundrec years ago by Spanish farmers’. 
It was later established in a number of laboratories 
that it will prevent moulting in pullets brought into 
lay in the autumn. Little progress has been made in 
defining the light stimulus except for some experi- 
ments on the effect of breaking the night?. More 
than twenty years age it was suggested on the basis 
of field records that the seasonal change in day- 
length as opposed tc the absolute day-length was 
mainly responsible fcr the seasonal fluctuations of 
egg yield*. This suggestion has never been followed 
up. 
I have tried to examine the effect of the change in 
day-length in late suramer and early autumn on the 
production of pullets already in lay. Two groups, 
each of twenty-one B-own Leghorns from an inbred 
line, were reared frori the age of eight weeks, the 
first in à 23}-hr. anc the second in a 12-hr. day- 
length in artificial light. The birds were kept in 


796 


60 


Percentage ovulation 


$on sength 4 
Reduction | 
iod for | 
i 

i 


Beoerndiised 
birds 


10 





Devernaliged 


Percentage days 
moulting 
E 


Controis — 





" 


10 18 26 34 42 
Weeks 

Fig. 1. Ovulation and moulting of survivors of the control group 

(twenty birds) and the 'devernalized' group (seventeen birds) 

plotted in periods of 28 days. Moulting days were those on which 


an appreciable number of feathers were cast, not days on which. 
feathers were growing 


batteries from this age, but previously had been in a 
pen. About two months after the birds had come 
into lay the day-length of the first group was gradu- 
ally reduced to 12 hr. over a period of eight weeks 
and then maintained at this level. This procedure 
is hereafter called *devernalization', In this way the 
seasonal reduction in day-length in late summer and 
early autumn was simulated in an exaggerated way. 

Because the pullets had been in lay for some time 
before ‘devernalization’, they represented early 
hatched birds, which a farmer might expect to moult 
in the autumn. The day-length for the second group 

was maintained throughout at 12 hr., an absolute 
day-lerigth at which good production is normally 
maintained. 

Fig. 1 shows that the production of the ‘devernal- 
ized’ group fell very considerably after the day- 

CJength was reduced; it did not recover for some 
“months, and was accompanied by moulting as in 
farming practice. Its cause cannot be a low absolute 

-day-longth, because the ‘devernalized’ group at no 
time had a shorter day than the controls. It is un- 
likely that there was a subclinical infection in the 
‘devernalized’ group, because a fortnight after the 
end of the treatment the birds of the two groups 
were mixed. It seems, therefore, that a downward 
change. in day-length can reduce egg production and 
cause moulting. 

From the age of eight weeks up to the end 
of ‘devernalization’, the birds had been kept in an 
environmental temperature of 64°F. A fortnight 
later, half of each group were exposed to an artificial 
thermal autumn and winter lasting five months. The 
temperature during the coldest three weeks averaged 

;86* E, In agreement with most earlier work on 
housed birds, diseussed by me‘, this had no appreciable 

effect on production. 

A second ‘devernalization’, after the birds had been 
inlay for about a year, was successful. Production 
nearly ceased and moulting was heavy. Controls 
maintained a reasonable rate of lay. 

«Tt is thought that if late summer and autumn 
;devernalization' is prevented, and the birds are kept 
"con the. intensive system, hatching in Britain could 
“be: profitably carried out at any time of the year, 

580. that the supply and price of eggs could be fairly 
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steady, as indeed they are already in the lower 
latitude of the United States. My-experiments are 
purely fundamental and do not, therefore, indicate 
the most economie method of controlling *devernaliza- 
tion'. However, field trials earried out by Temperton* 
suggest that the practical methods of eontrol may be 
simpler than those used here. ce 
Recent experiments at this Centres show that a'i 
short absolute day-length can inhibit production as 
well as a reduction in day-length ; however, when : 


‘autumn and winter lighting are used, the absolute 


day-length is never short enough to reduce production 
in practice. 3 
J.C. D. HUTCHINSON ^. 

Poultry Research Centre D i 
(Agricultural Research Council), 

West Mains Road, 
Edinburgh. 
Dec. 19. 


1 Baker, J. R., and Ransom, R. M., Proc. Roy. Soc., B, 110, 313.(1932), 

* Dobie, J. B., Carver, J. S., and Roberts, J., Bull. Wash. State Agric 
Exp. Sta., No. 471 (1946). Weber, W. A., Proc, 9th World's 
Poult, Congr., 2, 99 (Paris, 1951). 

* Whetham, E. O., J. Agric. Sci., 93, 383 (1933). 

* Hutchinson, J. C. D., in “Progress in the Physiology of Farm 
Animals", edit. Hammond, J., 1, chapter 7 (London, 1954). 

* Temperton. H., Press Conference, National Institute of Poultry 
Husbandry, Newport, Shropshire (1955). " 

*Sykes, A. H., J. Agric. Sci. (in the press). 


Eophila oculata at Verulamium: a Roman _ 
Earthworm Population ? 


Durine the excavation of Roman remains lying 
beneath a ear park near the Verulamium Museum, 
St. Albans, in the summer of 1955 some eighteen 
living earthworms were found among layers of 
blackened organic material between eight. and fifteen: 
feet below ground-level. ee 

The worms were identified as Eophila oculata: 
(Hoff.), a species fairly widely distributed in Britain. - 
and Europe. (The specimens were kindly examined | 
by Dr. A. J. Cain, who wrote: “I think there is 
no real doubt that the worms are Eophila oculata 
(Hoffmeister 1845). Only one or two have traces 
of the clitellum and tubereula pubertatis, and the 
latter are slightly atypical in extending over seg- 
ments 28—30 instead of 29-30 as usually described. | 
Unfortunately none of the apparently most mature 
show even traces of the spermathecae and seminal 
vesicles on dissection, so the diagnosis cannot be 
confirmed. In the extent of the clitellum and the 
presence of a genital cushion on 11, and one or two, 
other features they agree well with oculata.") This 
worm does not occur in agricultural soils but inhabits 
aquatic or semi-aquatic places such as the mud at 
the bottom of ponds, rivers and ditches and the wet. 
soil of their banks, It has been found in wells!, in. 
clayey soil under rotting sedge at Wicken Fen*, and 
among material dredged from the bottom of Lough 
Mask, Eire, at a depth of between 100 and. 150 ft. ?. 

The present record is unusually interesting as the 
worms were found in the remains of à ditch which 
was filled in during the first century 4.D., and then 
sealed over by the floors of successive buildings : 
erected between the first and fourth centuries A.D. 
The varying floor surfaces included tile. gravel; 
mortar and beaten earth, and were in a fair state 
of preservation. They formed a compact layer from 
eight to fifteen feet thick which clearly had not been 
disturbed since Roman times. 


No. 4513 April 28, 1956 


The ditch represented the first disturbance of the 
site by man and may have been a stage in the con- 
struction of a defensive ditch which was not com- 
pleted. It contained, in its lower part, a water-logged 
black material, and in its upper part, where the 
worms were found, soil mixed with separate layers 
of partially decomposed, blackened vegetation among 
which brushwood, holly leaves, bracken, grass and 
various types of seeds were recognizable. Domestic 
refuse including oyster shells, pottery and scraps of 
leather; many identifiable fly puparia and other 
insect parts were also found. 

Excavation began in April, but had only reached 
a depth of 2 ft. by July. The rate of working then 
inereased and the ditch was entered by the end of 
the month. The first worms were found shortly 
afterwards. They were in well-developed burrows 
and evidently had not been introdueed during the 
digging. The nearest likely source of this species of 
worm is the River Ver, 250 yards away; but as 
the excavation was carried out during a period of 
drought (total rainfall July and August, 1:06 in.) 
it is unlikely that they invaded the exposed ditch 
across the dry partly built-up area in between. No 
worms or burrows were found between the ditch and 
the lowest Roman floor and it is also unlikely that 
the worms would have penetrated the compacted 
layers, 8-15 ft. thick, above it. They might, however, 
have migrated along the ditch horizontally if it 
connected with the river. The full extent of the 
ditch is not known, but it almost certainly does not 
connect with the river as the exposed portion curves 
away from it and lies ten feet above it. 

There remains the possibility that the worms 
entered the ditch in Roman times before it was filled 
in, and have continued to breed there ever since. 
This explanation is supported by the presence in the 
ditch of seeds of Carex spp., typically plants of marshy 
situations, which suggests that the site provided a 
suitable habitat for E. oculata during the Roman 
period, 1 

Worms ‘and burrows occurred both among the 
partly decomposed vegetation and in the surrounding 
clay. Deposits of ‘vivianite’ (hydrated ferrous 
phosphate), a substance laid down under reducing 
conditions, were found among the organic materials, 
and this, together with the well-preserved state of the 
vegetation itself, suggests locally anaerobic conditions. 
The surrounding soil may, however, have been 
slightly better aerated and, if so, worms in the 
vegetation could perhaps have obtained some air 
from this source through their burrows. 

A number of other sites from which F. oculata 
has been recorded, for example, the black mud 
beneath the River Thames and the bottom of Lough 
Mask, similarly suggest conditions of poor aeration, 
and the ability of the species to exploit these habitats 
implies a capacity for absorbing oxygen at very low 
tensions. 

This may be facilitated partly by its relatively 
large surface/volume ratio—although up to 75 mm. 
long, it is only 1-2 mm. in diameter. Only two 
other species in the British Lumbricidae, Bimastus 
icenorum(Pickford)* and Allolobophora minima Muldal*, 
are similarly proportioned (diameters about 1 mm. 
and 1-1:5 mm. respectively) and both appear to 
have been found in the same type of habitat as 
E. oculata. B. icenorum and E. oculata were both 
collected by Pickford from “clayey soil under rotting 
sedge" at Wicken, and a specimen of A. minima 
was found by Muldal among preserved E. oculata 
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collected by Friend from the Thames and Notting- 
hamshire, B. icenorem has been recorded only once 
but both A. minima and E. oculata have been taken 
from normally aerated sites. All three species seem 
to have in common at least some habitats and a 
body form providing an exceptionally high propor- 
tion of respiratory suzface. It is tempting to speculate 
whether they may nct also share an ability to live in 
habitats closed to 6th»r Lumbricidae under conditions 
of very restricted oxygen supply. 

Je are indebted. +o Mr. John Lunn, direetor of 
the excavation and of the Verulamium Museum, 
for direeting our attention to this problem and for 
supplying us with archeological details of the site, 
and to Dr. A. J. Caim for identifying the worms and 
and for his comments on the manuscript. 

Rowarp M. DossoN 
Rothamsted Experimental Station, , 
Harpenden, Herts. , 
J. E. SATCHELL 
'The Nature Conservancy, 
Merlewood Research Station, 
Grange-over-Sands. 
i Friend, H., Ann. Mag. Net. Hist., 7, 137 (1911); Nature, 113, 272 
* Pickford, G. E., “The Oligochaeta of Wicken Fen", “The Natural 

Y of Wicken Fen", Ed. J. Stanley Gardiner (Cambridge, 
? Friend, H., Irish Nat., 20 14 (1911). 

* Muldal, S., Proc. Zool. Sov. Lond., 122, 403 (1951). 


An Arctic Lichen, Siphula ceratites, in 
Scotland 


I DISCOVERED à large colony of the arctic lichen 
Siphula ceratites (Wz.) Fr. in April 1955 on the 
Coulin Forest of Wester Ross (lat. 57° 32’ N., long. 
5° 22° W.). The species is cireumpolar, markedly 
disjunct and predominantly coastal in its distribution!. 
It has been recordei from western and northern 
Norway, Swedish end Finnish Lappmark, the 
Petsamo area, Novaya Zemlaya, Siberia, Japan, the 
Aleutian Islands, the Bering Strait region and the 
Himalaya but not hitherto from the British Isles. 

The altitudinal ramage of these stations is from 
near sea-level in south-west Norway to 15,000 ft. 
(4,570 m.) in the Himalaya, the usual habitat being 
open plant communties of wet, stony or peaty 
ground. In Ross-shise the lichen is abundant over 
some 200 acres (80 hectares) of this type of terrain 
at an altitude of 1,560—1,800 ft. (458-549 m.) O.D. 
and is apparently exsending its range (Fig. 1). 





Fig.1. Siphula ceratites on bare peat at 1,800 ft. O.D., Roas-shire, 
Scotland 
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Voucher specimens have been deposited in the 
herbaria of the Royal Botanic Garden, Edinburgh, 
and the Nature Conservancy, Edinburgh. 

I am indebted to Dr. E. Dahl, of Vollebekk, 
Norway, for identifying the Scottish material. 


A detailed account of the Ross-shire locality of 


S. ceratites will be published elsewhere. 
D. N. McVEAn 
The Nature Conservancy, 
12 Hope Terrace, 
Edinburgh 9. 
Dec. 13. 
t Arwidsson, Von Th., Bot. 


Notiser, 370 (1920). 


Effect of Environment upon the Growth and 
Development of Raspberry Canes 


Tug red raspberry (Rubus idaeus L.) has a perennial 
root system; but the shoots (‘canes’) are normally 
biennial, elongating in the first season and fruiting 
and dying in the second. Replacement canes may 
arise directly from roots, as root suckers, or from 
dormant buda at about ground-level on fruiting canes. 
This sequence of growth and development appears 
to be largely governed by, and in response to, various 
environmental factors, primarily those of light and 
temperature. The effects of these factors are being 
studied by growing plants under controlled conditions 
in which length of day, light-intensity and tempera- 
ture can be varied independently. 

Fluorescent lighting has been used, giving about 
450 ft.-candles at the plant apices. Plants have been 
grown in three different constant temperatures, at 
each of which batches of plants were exposed to 
9-hr. and 14-hr. day-lengths respectively. As a result 
of this work, some of the main effects of environment 
can now be discerned. 

It is convenient to define three major phases of 
growth and development, namely : (1) the initiation 
of buds upon raspberry roots and their subsequent 
elongation to the soil surface ; (2) the growth of the 
vegetative shoot in its first year; and (3) the pro- 
duction of flowers, mainly on lateral shoots, followed 
by fruit development and death of the cane, in the 
second year. Phase 1 has been discussed elsewhere!, 





Fig. 1. R 
photographed on March 1, 
of day of 14 hr S, 9 hr. 





; 70, 69 and 50 are constant 
Fahrenheit 
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berry plants propagated from root cuttings on November 3, 
1955, after growing in six different environments. 
temperatures in 


VoL. 177 


April 28, 1956 





Fig. 2. Plants A and B were the same age when photographed on 

December 10, 1955, Plant A was grown at 50° F. in a length of 

day of 9 hr. Plant B was grown for 12 weeks at 60° F., 14 hr. 

length of day, then ‘cool-treated’ for six weeks 50° F., 9 hr. 

length of day, then cold-treated for six weeks at 36° F., 0 light, 

and thereafter returned to a warm glasshouse where it formed 
tip and lateral fruit 













and is still under investigation. 
discussed below. 

In phase 2, two forms of growth have 
been produced, shoots elongating rapidly 
whereas others elongated very little, producing com- 
pact rosettes of leaves. At 70° F., with a length of 
day of either 14 or 9 hr., all shoots grew quickly, 
showing no tendency to form rosettes. In marked 
contrast, at 50° F. rosettes were formed in both 
day-lengths. At an intermediate temperature of 
60° F., shoots with a 14-hr. length of day elongated, 
slowly at first but ultimately at a greater rate than 
those in a comparable length of day at 70° F., whereas 
plants grown at 60° F. with a 9-hr. length of day 
formed large rosettes near soil-level 
and did not elongate. These 
habits of growth are illustrated in 
Fig. 1. 

It is of particular interest to note 
the interaction of temperature and 
photoperiod. At temperatures of 
about 60° F., elongation appears to 
depend upon length of day , whereas 
at lower te mperaturt 8 rosettes form, 


Phases 2 and 3 are 


distinct 
some 


and at higher temperatures shoots 
elongate, irrespective of the length 
of day. 

Response to the environment is 
not confined to the young shoot or 
to growth near  ground-level. 
Strongly elongating shoots, up to 
five feet or more in length, can be 
induced to form terminal rosettes of 
leaves either by giving lower tem- 
peratures or shorter days. 
versely, a shoot which has formed a 
terminal rosette can be induced to 
elongate again if the length of day is 
increased or the temperature raised. 


Con- 


1954, and 
L, length 


degrees 
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When grown at sufficiently high temperatures, in 
heated glasshouses, raspberry canes have continued 
to elongate for considerable periods and have attained 
lengths of more than twelve feet without showing 
any tendency to go dormant, even in low light- 
intensities and short days of winter. 

Phase 3, flowering and fruiting, can be initiated 
by exposing plants with- elongated canes to a period 
of low temperatures, between, 35° F. and 40°F. for 
periods up to six weeks. With the varieties Lloyd 
George and Malling Promise, a short period of a few 
days at low temperatures resulted in the production 
of a terminal flowering shoot when the plants were 
returned to higher temperatures. On the other hand, 
exposure of equally mature canes to longer periods 
of low temperature resulted in an increasing propor- 
tion of the lateral buds growing out to form mixed 
fruiting laterals (Fig. 2). 

During exposure to low temperatures, canes become 
dormant and the leaves fall. It is not necessary for 
plants to be exposed to light during this period. 
When plants have been returned to the conditions 
of higher temperatures and light of a glasshouse 


and laterals have begun to develop, length of day , 


seems to have little influence upon further growth 
of the laterals and flower and fruit formation. 

Exposure of the canes to a period of short days 
and a temperature of 50? F. before giving them the 
low -temperature of 35-40° F. materially influences 
'the effectiveness of the latter treatment. 

The age of the cane, as measured by the number 
of nodes produced, is also an important factor in 
flower initiation and development. Young canes with 
fewer than twelve nodes have so far failed to Hower 
in response to any treatment applied. 

The work is continuing and will be described in 
‘greater detail elsewhere. Permission to use the 
protogaph in Fig. 1 is gratefully acknowledged to 

. B. Cox of ERE Grower. 
I. H. WiLnLiAMS 
J. P. Hopson 


Department of Horticulture, 
University of Nottingham School of Agriculture, 
Sutton Bonington. 

: Dec. 15. 


1 Hudson, J. P., Nature, 172, 411 (1958); J. Hort. Sci., 28, 27 (1054); 
30, 242 (1955). Pa 


Seasonal Sweating 


PALMAR sweating increases in young women whon 
their environmental temperature is artificially raised!, 
and it ıs therefore reasonable to suppose that palmar 

-sweating is related directly to environmental tem- 
perature and will vary with it in the different seasons 
of the year. As & preliminary test of the supposition, 
five women aged 18-20 years were observed for a 
month in summer and a month in winter, menstrual 
months being chosen in preference to calendar 
months to eliminate luteal effects?. “The menstrual 
cycles chosen to represent summer and winter were 
those which began in August and in .February. 

Sweating was assessed by the number of active 
glands in an area of skin 4 mm. square immediately 
distal to the central whorl of the right middle finger*. 
Three hundred counts were made under basal con- 
ditions, 156 in summer and 144 in winter, and the 
mean counts were found to be 60-0 and 100-1 re- 
spectively, the standard error being 7-4. ‘Therefore 
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basal palmar sweating in the five women investigated 
was suppressed in summer to a degree which, from 
the statistical point of view, is abundanily significant*. 
Body temperatures of the women were taken at the 
same time and the sverage found to be 0:3 deg. F. 
higher in the summer month than in the winter 
month. 

The suppression of basal palmar sweating in summer 
cannot be @ thermoregulatory phenomenon, par- 
ticularly in view of the raised body temperature in 
the women under observation, nor, unless winter is 
regarded as a time o7 shock, can it be explained as a 
recovery phase from shock. But subcutaneous in- 
jection of 25 mgm. cf adrenocorticotrophic hormone 
suppresses palmar sweating (unpublished results), 
and there is considerable indirect evidence that an 
increase in suprarenal cortical activity acts in the 
same way®. Therefore, if suprarenal cortical activity 
is increased in summer, the paradoxical suppression 
of basal palmar sweating would be explained. 
Increased suprarenal cortical activity would also 
explain various other summer phenomena of unknown 
etiology—for exampla, neutrophilia®, increased resist- 
ance to bacterial infection’ and low death-rate from 
respiratory infection® . 

P. C. B. MACKINNON 
I. L. MacKinnon 
Departments cf Anatomy, , 
Middlesex Hospital and King's College, 
Londen. 
Dec. 30. 


! Conklin, J. E., Amer. J. Psych., 64, 78 (1951). 
* MacKinnon, P. C. B., J. Obstet. Gynaec. Brit. Emp., 01, 390 (1954). 
a Mee oom P. O. B., J Neurol. Neurosurg. Psychiat., 17, 124 


‘Hill, ds) , "Principles of Medical Statistics”, 244 (Lancet, London, 


bucks J. Obstet. Gunaee, Brit. Emp., 60, 878 (1953); 
Ld 10 Jo MacKinnon, P. C. B., and MacKinnon, I. L., 
J. Obstet. Gynaec. Brit. Emp., 82, 626 (1955). 

E uon; I.. L., J. Obstet. Gynaec. Brit. Emp., 58, 403 (1949). 
McLeod, J., Amer. J. Physiol., 122, 550 (1938). 


7 Junge, J. M., and Rosenthal, S. M., J. Immunol., 58, 237 (1948). 
* Statist. Bull, Metrop. Lif2 Insur. Co., 26, 7 (1948). 


Reaction between Formic Acid and 
Nitrogen Dioxide 


Dunxine a study ofa series of compounds of general 
formula R’R’CO with nitrogen dioxide, we have 
investigated the reacuon of formic acid with nitrogen 
dioxide. The reaction was carried out using a cylin- 
drical ‘Pyrex’ glass reaction vessel (volume ~ 158 c.c., 
surface area, ~ 167 cm.*) and was followed by measure- 
ment of the increase of total pressure, and photo- 
metric estimation of nitrogen dioxide. Analyses of 
the final products were carried out as required using 
standard techniques described previously!. Initial 
pressures of 0-100.mm. each reactant were used, most 
of the experiments being carried out at 220° C. Under 
these conditions, n-trogen dioxide is very little 
associated? or dissociated’, and formic acid is almost 
completely present aa the monomer‘. ~ 

The reaction proceeds quite readily at 220°C. 
according to the overall equation : 


HCO,H + NO, = H,O + CO, + NO 


In agreement witk this equation, the increase of 
pressure at any given time was found to be equal 
to the pressure of nitrogen dioxide which had been 
used. The pressure increase — time curves are, how- 
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'ever, unexpectedly linear for & considerable portion 
' of reaction at 220? C., although the slope of the linear 
portion is proportional to the firs& power of the 
initial pressure of each reactant. It appears, there- 
fore, that the initial overall second-order rate is in 
some way maintained, indicating the possibility of 
autocatalysis. , 

This is supported by the fact that added nitric 
oxide was found to inerease the rate of reaction, 
whereas additions of water and of nitrogen had very 
little effect. 

For a given mixture of formic acid and nitrogen 
dioxide, it was observed that the rate was increased 
in proportion to the amount of nitric oxide added 
(see Table 1). 


Table 1' 





piNO, = 24:0 mm. 


PHHCO,H = 30-0 mm. T = 220-0* C. 











pno added (mm.) Initial rate x 10? (mm./sec ) 
0-0 0-92 
9:2 1:30 
2131 1-98 
39-9 2:34 
56-5 2 63 
72°83 2-99 
151:0 510 





Experiments were then carried out using different 
mixtures of formic acid, nitrogen dioxide and nitric 
oxide. These show that the rate of reaction can be 
expressed by an equation of the form . 


KAP) ANO.) L 1 r0; a0) [1 +a 

dt dt ` ky, 

At 220° C., kı = 3-78 x 10-11. mole sec.-! | average 
k, = 3-56 x 107212 mole-? sec.-! | values 


The reaction was found to be largely influenced by 
surface. Experiments using a reaction vessel packed 
with ‘Pyrex’ glass tubmg which increased the surface/ 
volume ratio by a factor of nine produced approx- 
imately a nine-fold increase in rate. The velocity 
constants quoted above should therefore be related 
to the dimensions of the reaction vessel used. 
Further experiments on this reaction are being 
carried out and it is hoped to publish full details at a 
later date. The present observations, however, aro 
in agreement with those concerning the reactions of 
8 number of compounds of general formula E'E"CO 
- with nitrogen dioxide (Table 2). It appears that the 
presence of an easily removable hydrogen atom (that 
is, an aldehyde group) facilitates reaction. This does 
not necessarily imply that hydrogen abstraction 
occurs and is equally consistent. with an initial 
addition reaction as proposed for the formaldehyde/ 
nitrogen dioxide reaction by Pollard and Wyatt! and 
more recently extended by Walsh’. 


' Table? ' 





Reaction of R'R*CO with NO, 


Temperature 
‘range (° C.). 















Comments 


























118-184 Homogeneous reaction 1 

< 160°C. E = 15 ko.[m. 

> 160? C. E = 19 ke./m. 
110-180 Homogeneous reaction 6 

E = 15-2 ke jm. 
210-260 Heterogeneous reaction This 

250 Slow reaction probably work 
heterogeneous ` 





Slow reaction 6 
No detectable reaction 6 
Very slow reaction 6 
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Formic acid and methyl formate (which has been 
briefly studied at 250? C.) differ from the other com- 
pounds of this series in the heterogeneity of their 
reactions with nitrogen dioxide. 2 ; 

The effect of nitric oxide upon the former may 
well be due to the occurrence of a surface reaction 
(& possibility is the formation of dinitrogen trioxide), 
and this would explain why nitric oxide does not 
inerease the rate of, for example, the acetaldehyde/ 
nitrogen dioxide reaction. 


F. H. POLLARD 
K. A. HOLBROOK 
Department of Chemistry, 1 
University, 
Bristol 8. 
Dec. 20. 


Ebr H., and Wyatt, R. M. HL, Trans. Farad. Soc., 45, 760 
3 Verhock, F. H., and Daniels, E., J. Amer. Chem. Soc., 53, 1250 (1931). 
3 Bodenstein, M., and Lidner, Z. phys. Ohem., 100, 82 (1922). 
: Coolidge, A., J. Amer. Chem. Soc., 52, 1874 (1930). 
M Walsh, A. D , Fuel, 38, 243 (1954). 

Pedler, A. E., thesis, Bristol (1954). 


Substituted Benzenesulphonanilides as 
Synergists for DDT 


A SERIES of 4-bromobenzenesulphon-4’-chloro- 
anilides of type (I) have been synthesized and tested 
for synergistic -activity with DDT against DDT- 
resistant house-flies. 


Oen 
n-OnHan i 
n = 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 
i (I) 
The test subjects were of a strain ‘M’ of Musca 
domestica vicina Macq. moderately resistant to DDT, 
which had originated in 1949 from flies caught in 


Rosh-Pina, Israel. The potential synergists were 
tested together with DDT by topical application of 


benzene solutions (0-175 ul. solution per fly, con- ` 


taining 0-176 pgm. of DDT and 0-0175 ugm. of a 
potential synergist). Mortality was observed 6 hr. 
after application. When DDT by itself was applied 
topically in benzene solution, LD25 was 1-3 ugm., 
LD50 was 5-7 ugm. and .D75 was 20-1 ugm. per fly. 
The activity of.the potential synergists in the form 


of residual deposits was tested by & modification — 


of the method of Mer and Dawvidovici?. House-flies 
were mdividually induced to walk for 90 sec. first 
over & glass surface carrying a residual deposit of 
10 ugm./em.? of & potential synergist, and afterwards 
for the same time over a similar surface carrying 
100 ugm./ecm.? of p,p'-DDT, at 24-25°C. Knock. 
down was recorded 3 hr. after contact. 

Figs. 1 and 2 represent the biological propor- 
tional response (plotted on a probit scale) as a 
function of increasing alkyl chain-length n of the 
synergists. The Observed proportional response 
values were analysed statistically by the method for 
comparing individual means proposed by Tukey? and 
elaborated by Hald?. This method permits the classi- 
fication of means into groups which can be considered 
as belonging to a statistically homogeneous popula- 
tion of such means. The proportional mortality 
values observed after topical applieatioi formed two 
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0-7 2 4 6 8- 10 12 
No. of carbon atoms, n, in the N-n-alkyl radical 


Fig. 1. Percentage knock-down of DDT-resistant house-fiies 3 hr. ^ 

after consecutive contacts for 90 sec. with residual deposits of 

10 ugm.[em.* of N-n-alkyl-4-bromobenzenesulphon-4"-chloroanilide 

. Synergists and of 100 ugm./om.? of DDT, respectively. Filled 

circles denote a response not significantly higher than that to 
alone. „A, even homologues; B, odd homologues 


statistically homogeneous groups of responses which’ 
were significantly higher than the response to DDT 
by itself. These groups were {1, 2} and (0, 3, 4, 5, 6, 
7, 8}, the figures in brackets denoting n of the com- 
ounds (I) m each group. The group of compounds 
9, 10, 12} showed no significant synergistic activity. 
The proportional knock-down values observed after 
Short-duration contact of flies with residual deposits 
formed three statistically homogeneous groups: {6}; 
0, 1, 2, 4, 5, 7, 8; and {3}. The remaining group ' 
9, 10, 12} showed no significant increase of response 
in comparison to that caused by DDT alone (13 per 
cent knock-down). The level of significance for all 
statistical tests was P = 0-05. The compounds of 
type (I) showed no insecticidal activity when tested 
by themselves by the short-contact method. 
. The curves of biological response versus alkyl 
length (Figs. 1 and 2) may be divided into three parts : 
low range (n = 0 to n = 3), medium range (n = 4 
to n = 8), and high range (n = 9 to n = 12). In 
the low range, the response to. contact and to 
topical application showed smmilarity. In the 
medium range the response to topical application 
‘showed little change, while two additional factors 
appeared in the contact response curve, namely, 
` maximum response near C, and differentiation of 
the series into separate sub-series of homologues with 
even-numbered and of those with odd-numbered 
alkyl radicals. For each sub-series a separate smooth 
curve for response vs. alkyl chain-length resulted, 
and therefore the homologous series as a whole formed 
a zig-zag line. The curves for both sub-series were 
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0 2 4 6 8 10 12 - 
No. of carbon atoms, n, in the N-n-alkyl radical 


Fig. 2. Percentage mortality of DDT-resistant house-flies 6 hr. after 

topical application of 0-175 „gm. of DDT + 0:0175 pgm. of 

N-n-alkyl-4-bromobenzenesulphon-4'-chloroanilide synergists in 

benzene, Filled circles denote a response not significantly higher 
than that to DDT alone 


- 
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of similar w-shape the even homologues caused a 
higher response then the odd, ones. In the high 
range (n — 9 to n = 12) the synergistic activity 


disappeared. 


For comparison several synergists which have 
been previously reported active when tested by 
other methods have been subjected to the short- 
duration contact ‘test described above.  1,1-Bis- 
(p-chlorophenyl) ethane, which was reported by 
March and.co-workers* to be highly active by 
topical application, showed no synergistic activity 
by short contact (I0 per cent knock-down), while 
4-chlorobenzenesulpl-on-4’-chloroanilide, reported by 
Speroni’ to be active by 24-hr. contact, was also 
active by short consact (56 per cont knock-down). 
The N-iso-amyl isomer of the compound (I, n = 5) 
was inactive by topical application as well as by 
the short-contact tech. 

A detailed discussion of the observed correlation 
will be published elsewhere. Other syriergists are being 
investigated. 

Thanks are due to Prof. E. D. Bergmann for valu- 
able discussions. Statistical analysis was carried out 
by S. Zacks. 


M. NEEMAN 
A. Moprano 


G. G. MER 
R. CWEIR 


Laboratory of Appüed Malaria Research 


Organic Chemistry, Station, 
Research Council of Israel, Hebrew University, 
Jerusalem. Rosh-Pina. 


1 Mer, G. G., and Davidovici, S., Parasit., 40, 87 (1950). 

2 Tukey, J. W., Biometrics, 5, 99 (1949). 

3 Hald, A., “Statistical Theary with Engineering Applications", 705 
(Wiley and Sons, New York, 1952). 

* March, R. B., Metcalf, R. L, and Lewallen, L. L., J. Econ. Entomol., 
45, 851 (1963). 

5 Speroni, G., Le Chimica e l'Industria, 34, 391 (1952). 


Kelvin on the Origin of the Earth ` 


A GEOPHYSICAL discussion on the origin of the 
Earth reported in Nature some time ago! included 
an account of his so-ralled ‘pore theory’ by Mr. T. 
Gold. He suggested that an Earth which formed 
by the agglomeration. of solid dust partieles would, 
due to the heating effects of compression and radio- 
activity, contain a certain fraction of liquid mixed 
with the solid. A strusture of pores or veins of liquid 
might be set up, and she percolation downwards and 
upwards of dense and light liquids could account for 
the formation of the Earth’s core and of its atmosphere 
and oceans, respectively, while various hydraulic 
actions could explair earthquakes, vulcanism and 
structural features such as great upheavals. 

While looking up a reference in Lord Kelvin’s 
collected works recently, I was interested to observe 
that nearly one hundrad years ago he had considered 
@ similar mechanism im his article “On the Secular 
Cooling of the Earth^?. He suggested that in the 
process of cooling of a completely or partially liquid 
globe, portions of solid crust would continually sink 
until a “olose ribbed solid skeleton or frame” had 
been built up from tke bottom of the liquid layer. 
I quote what follows : 

“In the honey-combed solid and liquid mass thus 
formed, there must be a continual tendency for the 
liquid, in consequence of its less specific gravity, to 
work its way up ;. whether by masses of solid falling 
from the roofs of vesicles or tunnels, and_ causing 
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earthquake shocks, or by the roof breaking quite 


^ through when very thin, so as to cause two such 


hollows to unite, or the liquid of any of them to 
flow out freely over the outer surface of the Earth ; 
or by gradual subsidence of the solid, owing to the 
thermodynamic melting which portions of it, under 
intense stress, must experience, according to views 
recently published by my brother, Professor James 
Thomson. The results which niust follow from this 
tendency seem sufficiently great and various to 
account for all that we see at present, and all that 
we learn from geological invéstigation, of earthquakes, 
of upheavals and subsidences of solid, and of eruptions 
of melted rock.” i 
Lord Kelvin thus seems to have anticipated some 
of Mr. Gold's ideas, although they, of course, differ 
as to the origin of the supposed porous structure, 
and Mr. Gold has given more attention to what such 
a hypothesis might entail. 
^ D. W. ALLAN 
Geophysics Laboratory, 
University of Toronto. 
Feb. 17. 
1 Nature, 176, 575 (1955). 


* Trans, Roy. Soc. Edin., 28, 169 (1864); “Mathematical and Physical 
Papers”, 8, 311. - ] 


Tr is interesting to know that Lord Kelvin held 
similar views though for different reasons, and 
especially ‘that he considers also that æ porous 
structure of the Earth would account for & variety 
of the phenomena that have occurred on the surface. 
The views of Chamberlain and Moulton, following 
their planetesimal hypothesis of the formation of the 
Earth, are perhaps even more similar to those which 
I have expressed. This set of ideas seems to me to 
have been much neglected despite the fact that it is 
in good accord with modern physical and geophysical 
knowledge. i 

- T. GOLD 
Royal Greenwich Observatory, - D 
Herstmonceux Castle, 2 

Sussex. 


Infiuence of Expanding Space on the 
Gravitational Fields surrounding Individual 
Stars. ` 


Einstein and Strauss! have found solutions of the 


~ gravitational field equations of general relativity 


i Gus = — kpvyo, (1) 
u Y= 1, 2, 3, 4, such that (i) outside a spherical 
boundary r = R, (R, is a constant), the metric is 
homogeneous and isotropic, the co-ordinates are 
co-moving (vr 0, r = 1, 2, 3) and the density p 
does not vanish; (ii) inside r = R,, the metric is 


spherically symmetric and p = 0, except for & possible - 


singularity at or near the space-origin. 

Tt is shown that the field insider = R, is equivalent 
to the Schwarzschild field. Einstein and Strauss 
therefore conclude that “the expansion of space has 
no influence on the structure of the field surrounding 
an individual star”. 

However, Pirani? has shown that this negative 
result is obtained only because of the omission of the 
cosmological term guy from the left-hand side of 
equation (1).. By introducing this term, he has found 
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that expanding space does influence the gravitational 
field. oo" 

Generally, stars are radiating energy. Hence we 
considered the Einstein-Strauss problem when the 
singularity at or near the origin is a source of radiation. 
In that case the space surrounding this singularity is 
not empty but is traversed by radially flowing 
radiation for ‘which à 


Gus = —kooyuov 
pot = 0 
(oF) or = 0 


c being the density of flowing radiation’. ` The 
differential equations for this field can be solved in a 
manner similar to that employed by Einstein and” 
Strauss in the investigation of the field (ii) mentioned 
above ; but a fundamental difference arises when we 
try to fit this radiation-field with the pressure-froe 
cosmic field given in (i) above, over & boundary 
r= R, The boundary r = E, now becomes non- 
static and moves with thé velocity of light. The 
necessary jump conditions to be satisfied at such 
boundaries are derived by O’Brien and Synge‘. 
According to them, if co-ordinates are so chosen that 
the boundary r — R(t) = 0 becomes z* = 0 in the 
new co-ordinates, then one of the essential conditions 
ds the continuity of Tt at this boundary (k = 1, 2, 
3, 4). We have found that if the Hinstein—Strauss 
singularity radiates energy, the components Tg’ 
(evaluated in the appropriate co-ordinate system) are 
all zero for r < R(t), but two of them are definitely 
non-zero in the cosmie field r > E(). It is there- 
fore not possible to make T'y* contmuous across the 
boundary r = R(t). Hence we conclude that if the 
Hinstein-Strauss singularity radiates energy, the 
field (3) for r < R(t) can never be fitted at the 
boundary r = R(t) to & pressure-free cosmic field (1) 
with spatially homogeneous non-zero density of 
matter, irrespective of the vanishing or otherwise of 
the cosmic ‘constant’ A. The jump conditions of 
O'Brien and Synge allow the fitting of such radia- 
tion fields with flat space-time alone, at great 
distances. : z 

According to Einstein and Strauss, the expanding 
space of cosmology can be-fitted on to a static Schwarz- 
schild field without influencing it. But we have now 
seen that as soon as the Schwarzschild’s singularity 
begins to radiate energy, the Einstein-Strauss pro- 
cess of fitting the two fields breaks down. We 
therefore cannot locate a definite (static or non-static) 
boundary r = R, such that on one side of it we 
have expanding space and on the other side a 
field quite uninfluenced by the surrounding expanding 
space. . 
- Since all stars are radiating energy, a simple appeal 
to the jump conditions of O’Brien and Synge leads 
one to the conclusion that the expansion of space 
does influence the structure of the fields surrounding 
individual stars. The exact nature and extent of 
this influence are now being investigated. 

P. C. VAIDYA 


K. B. SHAH 
Department of Mathematics, 
` «a Gujarat College, m 
Ahmedabad, India. 
Nov. IL. - 


Einstein, A., and Strauss, E.. Rev. Mod. Phys., 17, 120 (1945). 
2 Pirani, F. A. E., Proc. Camb. Phil. Soc., 50, Pt. 4, 637 (1954). 
3 Vaidya, P. C., Proc Ind. Acad Sci., A, 88, 266 (1951). 


t O'Brien, S., and Synge, J. L., Comm. Dublin Inst. Adv. Stud. A, 
No. 9 (1952). 


wo.4ss April 28, 1956 
FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, April 30 1. 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, London, 
W.C.2), at 5.30 p.m —Diseussion on “The Efficient Use of Technical 
Personnel”, opened by Sir George H. Nelson, Bart. 


Tuesday, May | 


FARADAY Society (in the Physical Chemistry Lecture Theatre, 
Imperial College, London, S.W.7), at 5.15 p m —Prof. J. J. Hermans 
pn : “The Physical Properties of Polymer Solutions"* (Bourke 

ecture). 


Tuesday, May |—Wednesday, May 2 


INSTITUTE OF FUEL (at Church House, Westminster, London, S.W.1), 
at 10 a.m.—Opening Conference of a Special Study of ‘Domestic 
Heating in the United Kingdom-—Present and Future”.* 


Wednesday, May 2 


Rovarn STATISTICAL Socrery (at the London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W.C.1), at 5.15 p.m.— 
Miss Violet R. Cane: “Some Statistical Problems in Experimental 
Psychology”. 

UNIVERSITY OY LONDON (at Senate House; London, W.G.1), at 
5.80 p m.—Prof E. C. Wassink (Netherlands): ‘Morphogenetic 
Effects of Restricted Spectral Regions of Light in Plants".* (Further 
Lecture on.May 3.) 


SOCIETY FOR ANALYTICAL CHEMISTRY (at the Chemical Society, 
Burlington House, Piccadilly, London, W 1), at 7 p m.—Dr J. H. 
Hamence: “The Composition of Some Deposits and Muds in Estuaries, 
Rivers and Lakes". 


Wednesday, May 2—Friday, May 4 


INSTITUTION OF ELECTRIOAL ENGINEERS (at Savoy Place, London, 
W.C.2)—Convention on ‘Electrical Equipment of Aircraft". 


Thursday, May 3 


FARADAY Soorety (in the Large Lecture Theatre, Chemistry Depart- 
mont, The University, Birmingham), at 4.80 p.m.—Prof. J. J. Hermans 
(Leyden): "'"Polyelectrolytes"* (Bourke Lecture). 


Royal Soorety (ab Burlington House, Piccadilly, London, W.1), 
at 4.30 p.m.—Mr. R, D. Lowde: "Spin Fluctuation Scattering of 
Neutrons and the Ferromagnetic State in Iron”; Mr. R. J. Eden: 
“The Brueckner Theory of Nuclear Structure’. 


LINNEAN Soorety oF LONDON (at Burlington House, Piccadilly, 


A W.1) at 5 p.m.—Dr. J. Rzoska: *Journeying Down the 
e" 


UNIVERSITY COLLEGE, LONDON (in the Physiology Theatre, Gower 
Street, London, W.C.1), at 5 p.m.—Prof. N. L. Edson (University of 
1Otago): “The Intermediate Metabolism of Carbohydrate in the 
Mycobacteria^,* - 


INSTITUTE OF REFRIGERATION (joint meeting with the Low Tex- 

EU GROUP of the PHYSIOAL SocrETY, at the Institution of 

echanical Engineers, 1 Birdcage Walk, Westminster, London, 8.W.1), 

it 5.80 p.m.—Dr. D. Smith: “The Use of, Radioactive Techniques 
n Refrigeration Engineering”. 


INSTITUTION OF CHEMICAL ENGINEERS (at the Royal Institution, 
Albemarle Street, London, W.1), at 5.30 p.m.—Mr. H. G. Davey: 
‘Some Problems in the Maintenance of Nuclear Reactors”. . 


CHEMIOAL SOCIETY (at Burlington House, Piccadilly, London, W.1), 
vt 7.80 p.m.—Sclentific Papers. 


Friday, May 4 


FanADAY.SOCIETY (in the Nicholson Lecture Theatre, Department 
of Organic Chemistry, The University, Liverpool), at 5 p.m.—Prof. 
LA a (Leyden): “Light Scattering by Solutions"* (Bourke 
cture). 


INSTITUTION OF MEOHANICAL ENGINEERS, HYDRAULICS GROUP (at 
. Birdeage Walk, Westminster, London, S.W.1), at 5.30 p.m.—Dr. 
4. P. Hutton: “Three Dimensional Motion in Axial Flow Impellers” ; 


Dr. E. A. Spencer: ‘The-Performance of an Axial Flow Pump". 


INSTITUTE OF PHYSICS, NON-DESTRUCTIVE TESTING GROUP (at 47 
Jelgrave Square, London, S.W.1), at 6.30 p.m.—Symposium on 
‘Principles of Penetrant Methods”. 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
Wale ca J. Z. Young, F.R.S.: “The Discrimination of Shapes by 
imals and Machines". , $ 


- 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
«fore the dates mentioned . " 

CuEemist (with an honours degree in chemistry or A.R.LC., ot 
«yuivalent qualifications, and at least three years experience in the 
idustrial chemistry field) at the Atomic Weapons Research Establish- 
rent, Aldermaston, .Berks, for duties which will include the control 
W^ water-treatment plants, trade waste treatment and radioactive 
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effluent treatment and disposal systems, special laundry for con- 
tammated protective clothing and the decontamination of plant and 
equipment—The Senior Eecruitment Officer, Atomic Weapons 
p Establishment, AHlermaston, Berks, quoting Ref, 1104/84 

ay 2). 

ANIMAL Puysti0LOGIST (with an appropriate honours degree or 
equivalent qualification) to undertake experimental work with hill 
sheep—The Secretary, Hil- Farming Research Organization, 48 
Palmerston Place, Edinburga 12 (May 5). . z 

ASSISTANT, Grade B (with an honours degree in botany or zoology 
and able to teach both subjects to the advanced level of the general 
certificate of education), TO TEACH BioLocv in the Natural Science 
Department—The Principal, Derby and District College of Technology, 


DEPUTY LIBRARIAN (Chartered Librarian)—The Registrar, College 
of Technology, Suffolk Street Birmingham 1 (May 7). 

LECTURER, Grade B (wita a ‘good honours degree of a British 
university, and preferably teaching experience) IN MATHEMATIOS— 
QEIK +t Aad Governing Body Battersea Polytechnic, London, S.W.11 

ay 11). 

ASSISTANT EXPERIMENTAL OFFIOER (with a degree in botany or an 
allied biological science) IN THE DXPARTMENT OF PLANT BREEDING 
to assist with cytological studies of horticultural crops-——The Secretary, 
Tonn Innes Horticultural Institution, Bayfordbury, Hertford, Herts 

ny ^ i 

HEAD (with high academic qualifications in engineering with 
industrial, and, preferably, research experience, and capable of direct- 
ing the teaching and adminiszration of a large and expanding depart- 
ment) OF THE DEPARTMENT OF CIVIL, MEOHANICAL AND MARINE 
ENGINEERING, City CoMege cf Technology, Liverpool—The Director 
of Education, 14 Sir Thomas Street, Liverpool (May 12). 2 

SCIENTIFICO OFFICER or SEsIOR SCIENTIFIC OFFIOER (with à first- 
or second-class honours degrae or equivalent in statistics or mathe- 
matics, and experience in design and analysis of scientific investiga- 
tions, and preferably with scme knowledge of forestry or other bio- 
logical subject) AT THS FORZSTRY COMMISSION RESEAROH STATION, 
near Farnham, Surrey, for statistical work—The Ministry of Labour 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, S.W.1, quotiag A.127/6A (May 12). i 

FELLOW IN THE DEPARTMENT OF PARTICLE PHYSICS to assist in the 
completion, operation and experimental use of a 10-BeV. proton 
synchrotron—The Registrar, Australian National University, Box 4, 
G.P O., Canberra, A C.T., Australia (May 14). 

ASSISTANT LECTURER IN SCAXISTIOS— The Registrar, The Univer- 
sity, Hull (May 15). : 

Leorunee T Zostoay-—Tta Secretary, The University, 38 North 
Bailey, Durham (May 15). . T 

LECTURER (preferably with a qualification in physical organic 
chemistry, and an interest in infra-red spectroscopy) IN ORGANIC 
CHEMISTRY, at the Universitv of Adelaide, Australia—The Secretary, 
Association of Universities of the British Commonwealth, 36 Gordon 
Square, London, W.C.1 (Australia, May 15). . 

FIELD PEDOLOGIST (with a aniversity honours degree In science or 
agricultural science, prefernbly-with postgraduate research experience), 
at the headquarters of the Division of Soils, Commonwealth Scientific 
and Industrial Research Orgarization, Adelaide, to undertake surveys 
and field studies of Australiar soils—Chief Scientific Liaison Officer, 
Australian Scientific Liaison Cifice, Africa House, Kingsway, London, 
W.C.2, quoting Appointment Xo. 270/129 (May 19) . 

LECTURER IN TECHNICAL MATHEMATIOS— Ihe Assistant Secretary, 
The University, Edinburgh (tay 19). ` 

LECTURER (preferably witk a veterinary qualification) IN THE 
DEPARTMENT OF VETERINARY PHYSIOLOGY—The Assistant Secretary, 
The University, Edinburgh (May 19). . 

LEOTURER (preferably with some knowledge of microwave tech- 
niques) IN ELEOTRICAL ENGINEERING—The Registrar, The University, 
Sheffield (May 19) 

RESEARCH BIOCREMIST IN TEE REGIONAL PASTORAL LABORATORIES, 
Division of Animal Health ana Production, Commonwealth Scientific 
and Industrial Research Organization, Armidale, N.S W., Australia, 
to conduct a series of investications into biochemical aspects of the 
soil-plant-animal relationship. with particular reference to sulphur 
metabolism, as part of a general programme eoncerned with the 
utilization and management of native and sown pastures—Chief 
Scientific Liaison Officer, Australian Sclentific Liaison Office, Afrlea 
House, Kingsway, London, W-0.2, quoting Appointment No."208/83 
(May 19). 

ELECTRICAL ENGINEER OR PHYSICIST (with a first- or second-class 
honours degree or equivalent i2 electrical engineering or physics, and 
preferablv with a good physics-and electronics background) at an Air 
Ministry Experimental Establichment in Norfolk, for the development 
of airborne radio receiving ard transmitting equipments and their 
associated aerial svstems operating mainly on centimetrie wave-lengths 
—The Ministry of Labour and National Service, Technical and Scien- 
tino Register (K), 26 King Street, London, S.W.1, quoting A.134/6A 

ay 21). 

: RESEARCH FELLOW IN THE DZPARTMENT OF MATHEMATIOAL PHYSICS 
—The Registrar, The Univers:ty, Birmingham 15 (May 22). 

LECTURER (Grade II) or ASSISTANT LECTURER (Grade III) IN 
BorANY— The Registrar, The University, Birmingham 15 (May 26). 

RESEARCH FELLOWS (3) (wich a good honours degree in physics, 
mechanical or chemical engineering) IN THE DEPARTMENT OF ILE 
INDUSTRIES— The Registrar, The University, Leeds 2 (May 28). 

LECTURER (with special experience in virus diseases) IN MICRO- 
BIoLOGy—The Secretary, Queen's University, Belfast (May 30). 

ASSISTANT LECTURER IN HYSIOS— The Registrar, University 
College of North Staffordshire, Keele, Staffs (May 31). 

ASTRONOMER ROYAL FOR SCOTLAND AND PROFESSOR OF ASTRONOMY 
in the University of Edinburgh —The Private Secretary to the Secretary 
of State, St. Andrew’s House, Edinburgh 1 (May 31) 

BOTANIST (Assistant Experimental Officer grade) for developmenta? 
and anatomical studies of fruit—The Secretary, East Malling Research 
Station, near Maidstone, Kent May 31). P 

LEOTURER IN INDUSTRIAL METALLURGY—The "Registrar, The 
University, Birmingham (June 1). , g 
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SrhETLEY RESEARCH FELLOW (graduate, or student graduating 
this year, of any British university), for research in refractories tech- 
nology-—the Registrar, The University, Sheffield (June 12). 

' SENIOR LECTURER (specialized in some branch of puro mathematics, 
applied mathematics, or mathematical statistics) IN MATHEMATICS, 
at the University of Western Australia—The Secretary, Association 
of Universities of the British. Commonwealth, 36 Gordon Square, 
London, W.C.1 (Australia, June 15). . d * 

ASSISTANT CHEMIST (with a degree in chemistry or agricultural 
chemistry or A.R.I.C.), for analytical work on crops and soils; anda 
HoRzTIOULTURALIST or CHEMIST-(witb,a degree in horticulture or 
chemistry), for glasshouse work on soils: and crop nutrition—The 
Secretary, Rothamsted Experimental Station, Harpenden, Herts, 
quoting Ref. 103. " a 

ASSISTANT CONSERVATORS OF FORESTS in the Local Civil Service, 
Gold Coast Government—The Secretary for Recruitment, Gold Coast 

, Office, 13 Belgrave Square, London, S.W.1. 
. ASSISTANT, Grade A, TO TEACH PURE AND APPLIED'MATHEMATIOS 
-Tho Principal, Technical College, Queen Street South, Huddersfield. 
>» ‘ASSISTANT Or ASSOCIATE PROFESSOR IN THE DEPARTMENT OF 
Puystos—J. H. L. Johnstone, Department of Physics, Dalhousie 
University, Halifax, N.S., Canada. 
~sBIOGHEMIST (with a first- or second-class honours degree in bio- 
chemistry or equivalent qualification, and postgraduate research 
experience); to assist in the study of,ceriain physico-chemical pro- 
perties of mucin—The Secretary; National Institute for Research 
in Dairying, Shinfield, Reading, quoting Ref. 50/8. 

Onemisrs, Grade IIT (with an honours degree in chemistry or 
chemical engineering, or A.R.I.C, or A.M.I.Chem.E., or equivalent 

. qualifications) with the Ministry of Supply at Chorley, Lancs, to assist 

in process study, chemical engineering, design and experimental work 
on new process plant of unusual nature—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), 26 King 

Street, London, S:W.1, quoting ¥.238/6A. . 

LXOTURBR IN AGRIOULTURE, and an ASSISTANT LECTURER IN 
DaAmyrNaG—The Principal, Seale-Hayne Agricultural College, Newton 
Abbot, Devon. SEA a 

LEOTURER or ASSISTANT PROFESSOR IN THE DEPARTMENT OF 
Maruematios, Joint Faculty of Arts and Science at Dalhousie and 
King’s Universities—Dean of Arts and’ Science, Dalhousie University, 
Halifax, Nova Scotia. x 
, LHOTUBER (with good graduate qualifications in physics, with 
industrial and/or teaching experience, and preferably research ex- 

erience) IN THE DEPARTMENT OF PHYSICS; City College of Technology, 

a poe ane Director of Education, 14 Sir Thomas Street, Liver- 

LEOTURERS X2) (with research interest in applied mathematics or 
statistica) IN MATHEMATIOS—The Secretary, Royal Technical College, 


gow. . 
MASTER TO TEAOH PHYSIOS (including advanced and scholarship 
levels)—The Headmaster, Bishops Stortford College, Herts. 

Puysicist (graduate, with a knowledge of mass spectrometry and 
its associated vacuum techniques, and modern eleotronic circuitry) 
IN THE BIOPHYSICS; DEPARTMENT of the Postgraduate Medical Schoo! 
(University of London), to continue the development and application 
of a mass spectrometer for rapid and continuous analyses of gas blends 
in respiratory research—The Dean, Postgraduate Medical School of 
London, Ducane Road, London, W.12. 

TusmAROH SoHOLARS (with graduate or equivalent qualifications) 
IN THE DEPARTMENT OF ÜHEMISTRY, COLOUR CHEMISTRY AND DYEING 
and/or OTHER DEPARTMENTS— The Principal, Technical College, Queen 
Street.South, Huddersfield. 

7. SOIENTIFIO OFFICER (Entomologist) to work on insecticides derived 

--from plants; and EXPERIMENTAL OrFIOERS (male or female, with a 

~ "knowledge of zoology, and preferably chemistry), one for histological 
and one for ecological work on the action of insecticides—The Secre- 
tary, Rothams Experimental Station, Harpenden, Herts. 
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' REPORTS and other. PUBLICATIONS 


(not included in the monthly Books Supplement) 


- Great Britain and Ireland 


The Manchester Museum. Report of the Committee for the year 

= ending July 31st, 1055. Pp. 24. (Manchester: Manchester Museum, 
_ The University, 1950. = ec [152 
€ Ministry of Agriculture, Fisheries and Food. Food Standards 
I ‘Committee Report on Copper—Revised Recommendation for Limits 
fr Copper, gontent of Foods. Pp. 5. (London: H.M, Stationery 
. . Alr Ministry: Meteorological Office. Professional Note No. 116: 
Variations of the Measured Heights-of Pressure Surfaces. By D. H. 
ohnson. Pp.10. (M.O.524p). 9s.net. Geophysical Memoir No. 97 : 
Some F'eatures of Jet Streams as Shown by Aircraft Observations. By 
R, Mi Pp. 26. (M.0..634e). “48. 6d. net. (London: H.M. 





Array. 
Stationery Office, 1950.) . [152 
Proceedings of the Royal Physical Society of Edinburgh. Vol. 24, 
Part3: Primates in the Royal Scottish Museum. Part2: Platyrrhini, 
By W. C. Osman Hill. Pp. 49-62 -+4 plates. (Edinburgh and London : 
Oliver and Boyd, Ltd., 1955.) 28.6d." - [152 
Planning. Vol. 22, No. 892: Publishing and Bookselling. ‘Pp. 20. 
(London: Political and Economie Planning, 1958.) 2s. 6d. [152 
British Museum (Natural History): Supplement to the Catalogue 
of the Vascular Plants of S. Tomé (with Principe and Annobon). 
By Arthur Wallis Exell. Pp. iv+58.. 125. 62. “Bulletin of the Britis! 
Museum (Natural History). Hntomology. Vol.4, No.2: New Specles 
of Ephemeroptera from Uganda. By D. E. Kimmins. Pp. 69-87. 5s. 
(London: British Museum ‘(Natural History). 1956.) 1 
Philosophical Transactions of the Royal Society of London. Series 
A: Mathematical and Physical Sciences. No. 952, Vol. 248 (0 February 
1050): Analytical Treatment of Two-Dimensional Supersonic Flow 


, 
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1: Shock-Free Flow. By J. J. Mahony and R. E. Meyer. 2: Flow 
with Weak Shocks. By J. J. Mahony. Pp. 467-515. 15s. No. 953, 
Vol. 248 (9 February 1956): The Flow of Water Through the Straits 
of Dover Related to. Wind and Differences In Sea Level. By K. F. 
Bowden, Pp. 517-551. 11s. The Year Book of the Royal Society of 
Tondon; 1956. (No. 60.) Pp. 351. 15s. (London: Royal Society, 


; ; Ü 
. The National Formulary 1955. First Amendment 1956. Pp. 6. 
(London: Pharmaceutical Press, 1956.) 6d. 152 
The Water Research Association. Pp.10(1plate). (Redhill; Water 
Research Association, 1956.) [162 
Forestry Commission. Leaflet No. 15: Felted Beech Coccus. Pp. 8. 
(London: H.M., Stationery Office, 1956.) 6d. net. 152 
Camping in the National Forest Parks. Pp. 8. Starting & School 
Forest. Pp.12. (London: Forestry Commission, 1955.) [152 
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Erkki Palosuo. Pp. 12. (Helsinki: Merentutkimuslaitos—-Havforsk- 
ningsinstitutets, 1955.) E 
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stes, 1955. 
: Serle Havundersskelser, (Reports 


Fiskeridirektoratets Skrifter. 
on Norwegian Fishery and Marine Investigations.) Vol. 11, No. 3: 
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Vol. 11, No. 4: Zooplankton in Relation to Hydrography in the 
Norwegian Sea." By- Kristian Fredrik Wiborg. Pp. 66. (Bergen: 
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Indian Central Jute Committee. Annual Report of the Jute Agri- 
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(Melbourne: Commonwealth . Scientific and Industrial Research 
Organization, 1955.) 152 
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Pp. xit-+-280. (New Delhi: Council of Scientific and Industrial 
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ION EXCHAN GE MATERIALS 


The use of Permutit lon Exchange. Materials in many 
roles distinct from water treatment, has resulted in the develop- 


ment of numerous new industrial processes giving improved results and 


“ lower running costs.” 


Zeo-Karb Na, A sulphonated coal product containing 
both strong and weak acid groups.. 


Zeo-Karb 215. A nuclear sulphonated phenol resin 
containing also hydroxyl groups: 


` Zeo-Karb 225, A unifunctional cross linked sulphon- 


ated polystyrene resin in bead form of high capacity 
and exceptional chemical and physical stability. 


Zeo-Karb 226, A winifunctional cross linked metha- 
crylic acid resin in bead form containing only 
carboxyl Broups as the ion active groups. 

De-Acldite E. A high capacity anion exchange material . 
of medium basicity. 

De-Acidite FF. A unifunctional very highly basic 
anion exchange resin in bead form based on cross 
linked polystyrene and containing. quaternary am- 
monium groups. 


For fall technical information please write to: THE PERMUTIT COMPANY LIMITED. 
7 Laboratories: Dept. V.H.92, Permutit House, Gunnersbury Avenue, London, W A. 


Permutif lon Exchange Materials — Made in Britain by British Labour 


logica! laboratories. 
work. 


Easy to clean and resistant to.staining, the exterior has a 
durable cream finish, the interior being aluminium. The 
door and casing are heavily lagged and a combined thermo- 
meter support and rotatable ventilator is fitted in the roof. 


Simple to operate, the base controls comprise an on/off 
switch, pilot lamp and sensitive slow-motion thermostat. 
A temperature gradient of +1°C., over the range from 
., is constantly main- .' 
tained. No measurable compe raclee variations at any one 


about 5? C. above ambient to 300°C 


point can be detected. 


Low power consumption is achieved by the most careful 
design and disposition of the heating elements. "The'chamber 


space is 26 cm. by 36 cm. diameter .. 
Please write for full details 


GRIFFIN & GEORGE. 


Some materials now available are:— `- MI 


De-Acidite G. A unifuactional weakly basic anion 
exchange resin in bead form based on cross linked 
polystyrene and contairing diethylamino groups. 
De-Acidife H A material similar.to ** De-Acidite G” 
but containing dimethylamino groups. 
Bio-Deminrolif, “A mixed cation and anion exchange 
resin for demineralisation.in a single column. 
Decalso F. A synthetic sodium aluminium silicate 
suitable for the separation” and concentration of 
vitamins and hormones - 
-Decolorife-Asmit. A resm of.high porosity for re- 
moving colour from sokations. 
Permaplex C-10. A higFly selective cation exchange 
resin membrane containing SO3H groups. 
Permaplex A-10.A highly selective anion exchange resin 
membrane containing quaternary ammonium groups. 
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THE GRIFFIN THERMOSTATIC OVEN 


FOR ALL-ROUND THERMAL EFFICIENCY 


The Griffin Thermostatic Oven has been designed for 
use in Chemical, Metallurgical, Bacteriological arid Patho- 
It 1s ideal for all drying and sterilizing 
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LECTURES AND COURSES 


THE WRIGHT-FLEMING 


INSTITUTE OF MICROBIOLOGY 
ST MARY'S HOSPITAL MEDICAL "SCHOOL 


A Course of sx Almroth Wight Lectures has 


been arranged for the Summer Session, 1956. 
These Lectures will be given on the followmg 
dates in the Lecture of Institute dt 


(Western Reserve Univernty, Cleveland, Oh 
USA), “ The Nature of the Properd: 


University 
t, St. Thomas's Hospital), “ The 
Infecuons of tie Respiratory 


These Lectures are open to all members of the 
medical profession and ta all students in medical 
schools without fee. 


UNIVERSITY OF LONDON 





be gnen by Seban 

at 530 pm. on May Ie B, 9 and 11, at King's 

College, Strand, W 

Admission free, without ticket, 
JAMES HENDERSON, 

ic Registrar. 


UNIVERSITY OF ‘BIRMINGHAM 


DEPARTMENT OF ELECTRICAL 
ENGINEERING AND DEPARTMENT OF 
EXTRA-MURAL STUDIES 
Xu ON 

THEORY, 


IMMUNICATI 
MODULATION AND NOISE 
The School m intended for engineers in the 





in communications or feel th 
a“ er = * course, 


Depariment of 

£8 Remdentini nccommodanon available. 
Further information: Director of Extra-Mural 

Studies, The Unversity, Edmund Street, Birming- 


need for 
July 1-13, 1556 At the 
Tuton 


OFFICIAL APPOINTMENTS 


applicant is 
64 Incheave, or a woman ased 18 to to 
inclusive, unless he or she, or the employment, 
is excepted from the provisions o] the Notification 
of Vacancies Order, 1952 


- UNIVERSITY OF READING 
Applications are eee for for a aS in 


possess 

qualifications m organic po. and Should 
have w D independent research in some 
branch subject The s appoinment, € 
will date from September 30, 1956, 
Grade IT; Talay scale £650 Ey £50 to £1,090 

"particulars may be obtained from the 
Regutrar, to whom applicnuons should 
not later than May 25, 1956. 


UNIVERSITY OF MANCHESTER 





be sent 





lary on to 
membership of FS.S.U. and Children's Allow- 


ance Scheme. 
Applications should be sent not later thon May 
78, 1956, to the Registrar, the University, Man- 
chester, 13, from whom further particolars and 
forms of application may be obtained. 


UNIVERSITY OF GLASGOW. 
LECTURESHIP AND FELLOWSHIPS 
EXPERIMENT. AL Faves OF THE SOLID * 


Applicanons are Invited for the post of Lecturer, 
scale: £650 by £50 to £1,350. Inita! salary 


to expenence ifientions. 
ESSU and family allowance bahs The 
Buccessfu 


pee E nre also invited 
for vacant Research Fellowships and Studenishups 
m expenmental Solid State ite Physics Appoin 
will be for a od of three years at a ada) 
eo rar cuties 
rcauons for stating age, quali- 
research and f 


ons, 
referces, should 
Philosophy, The University, Glasgow, W 2. before 


May 31, 1956 
ROBT T. HUTCHESON, : 
of the Umversity Court 





UNIVERSITY OF LIVERPOOL 
Applications are invited. for the following posts 
In the department of applied mathematics: (1) 
Assistant Lecturer, at an imtal salary of £550 
per annum, or in special 


^ stat 


be 
May 2 23, 1956, by the undersigned, 
further particulars of the conditions 
ment may be obtained 
STANLEY DUMBELL 
Registrar. 





UNIVERSITY OF MANC 
mvited for 


Applications are 


er 
and forms of application may be-obtained 


UNITED LEEDS HOSPITALS 
GENERAL INFIRMARY AT LEEDS 








UNIVERSITY OF SHEFFIELD 


Applications are invhed for a post ol Senior 
Lecturer in Biochemistry, to beg 
duties on September 1, 1956, 05 83 S000 AR pon- 
sible thereafter. after, „Salary seale : for candidates 
holdmg a Senior 
Lecturer * 11350. by to "E100 à z 
PLE A tert 
mor l to i 
£650 by £50 to Commencing 
salary in eather to quabieations 
and experience, F.SSU. provision a 
family allowa 
a Ty (eught copies), should bs sent to 





000) depend 
on qualifications There is a good possibility 
of the posiuon belng permanent after two years. 
The work will probably Involve teactung three 
undergraduate cinsses e one advanced class. 
three umes each week from late September to 
late ADI —Further "formation enn be obtnined 
from and all apphestions should be made to 
Denn F» Arts and Science, Dalbouse University, 
Halifax, Nova Scoua. 


_ .MANCHESTER COLLEGE OF 

Á ‘TECHNOLOGY 
(FACULTY OF: 

UNIVERSI OF MA NCHESTER) " 
OINTMENT OF 


with 
m the Umvermty of Ma 
Department covers a very wide range oF aspae’ 
of Mechanical and Production Engincering, am 
al members of to undertake 
| east In OF supervise resoa ch for which the De 
men ss excellently pertained There US 

need at present for men interested 

Mechanics ond ake Servomechni 


msma an 
the fundamental processes of Production 
ing. "ray in Phymes nught well be cor 
f they "s special miresia ol yi of value 


lary. £650 per nys 
by “annual increments E C 1o X 
. nang a f 
flcations Superannuation under the "FSSU 
Family allowances., 

Condiuons of appointment and form of appl 

Site SE’ ncbeogr anchcne tas ad 
logy, 

for recerpt of of apphcations.is Friday, June f 


—-— - POWDEN. 
peg of, the Calleae 


UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF INDUSTRIAL , 
METALLURG 


Indis Mellon. Th fora Lec awit E 
istrial rey. e appoinil ü 

in Grade II I Galery £650 by 50 to £1,390 pe 

efficency bar at 





annum, wth £900, Bw 

wahfcatons and experience, plus ESSU. p 
tam — Applicants moua have 3 
X-ray aai Re en jes im metallurgy In 


addition, experience in some of tie. following field: 
would be an advontage* radiography and othe 
of non-destmctive tech 


oques of examination and imstromentauon The 
lecturer will be required to take up his duties no 
Inter than October 1, 1956 

sons should be submutted by June 1 
195815 ^ to the ihe Registrar, the Universty, Buming 
bam, 15, from whom further paruculars may b 


obtained, 5 
G. L. BARNES, 
Secretary 
The University, 
Birmingham, 





: CITY OF LEICESTER 
EDUCATION COMMITTEE 


Applica! the post 
ant Lecturer (Grade B) :n the School Jot Chemish 
from September 1, 1956. Applicants should have 
had an honours degres |n chemustry and ^ = 
be able Lx ‘each ons branch of chemistry up 
BSc, special Indus 


telal experience 1s desirable. 
Technical Scale, £525 to £820 
ms (women), 


and equni pa adjustments) and incre 
or approved T teaching and/or industria 
poser a ar KE. 

Forms of applicauon and further lara 
can be obtained from the c Registrar oge o 
Technology and Commerce, The Perrin 
Leicester, to whom completed forms should bx 
returned as soon as possible. 


FED THOMAS, 
Director of Education 
ASTRONOMER oa FOR 
D 
"INO. RN IN 


The Secretary of State for Scotland invites ap- 
pleatons for the combsad post of Astronomer 
nd Professor of Astronomy 





m the University of Enbor. 
Applicauons, accompanied by the names of 
to whom reference can be made. 


= Mri 31. 
hauia be m 


note 
appomiment and conditions of service wil be 
supplied on request. 
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FERTILE HENS' EGGS E 
A. G. E. ROBIETTE, M.Sc. 
g L ff i L The book deals exhaustively with the 
arge or smatl numbers GAUGUfÁ principal types of electric furnace favoured 
9 IL L d in Great Britain and abroad, and discusses 
avaita for research or pro uction. many new processes and techniques. The 
- principles of operation, ‘and the chemistry 
g Cy supply in Wihinbnable Totes t of the many different processes, are clearly 
: explained. i Special attention is given to 
E s changes in design of plant due to increasing 
DAY-OLD CHICKS size and .mechanization—though the users 
GROWING PULLETS, COCKERELS of small and laboratory-type furnaces will 
= : find their requirements equally well catered 

AND HENS for. 


- 350 pages (6 in. x 94 in. 
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Average accuracy in measurement of refractive 
index is approximately 0.000001 for gases and 
0.000002 for liquids. 

The elimination of all spring adjustment to the 
mirrors results in great stability and freedom from 
vibration. Worm wheel gearing actuates the com- 
pensator. Tubes up to 50 cm. length can be used. 
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CONTROL OF GOVERNMENT RESEARCH 


HE Department of Scientific’ and Industrial 

Research Bill*, which received its third reading 
in the House of Lords on April 17, is the outcome of a 
report of a committee of inquiry into the organization 
and functioning of the Department in the light of 
recent developments in science and industry which 
he had set up last year under the chairmanship of 
Sir Harry Jephcott. Besides Sir Hugh Beaver, the 
present chairman of the Advisory Council for Scientific 
and Industrial Research, its members included Sir 
Alexander Todd, chairman of the Advisory Council 
on Scientific Policy, the Deputy Secretary to the 
Board of Trade and the Third Secretary to the 
Tréasury. The interim report of this Committeef 
has been published, but the final report, con- 
taming detailed suggestions regarding. the internal 
organization of the Department, is not to be 
published. 

The Committee’s investigations led it to the firm 
conclusion that the organization of an ordinary 
government department is unsuited to the research 
activities of the Department of Scientific and Indus- 
trial Research, and that, under the present organiza- 
tion, the central direction of the scientific effort at 
the various research stations, taken as a whole, is. 
inevitably inadequate to secure the most effective 
use of resources in the national interest. Allocations 
of man-power and money are determined by head- 
quarters, but headquarters does not and cannot 
exercise an effective supervision over priorities in the 
programmes or even the balance between them. 
Much is started, but not enough is stopped and, as a 
result, many of the programmes have. become too 
diffuse or too uneven in quality. _ 

The latest report of the Department (see Nature, 
April 28, p. 821) shows that the Advisory Council is; 
well aware both of the importance of discontinuing 
programmes and also of dropping work which the 
Department is only able to pursue on a trivial scale 
compared witli what is being done elsewhere. Neither 
the Advisory Council, in commenting on this point, 
nor the Jephcott Committee points out, however, 
that the decision when to discontinue a programme 
is the most difficult that confronts a director of 
research. It is, in fact, difficult even for those engaged 
in the research to judge how near to success or how far 
from it a programme may be at a particular moment ; 
and from that point of view it is.almost impossible 
for those not in direct contact with an: investigation 
to make a sound decision whether to continue or to 
stop the work. 

The imminence or not of success is not the only 
consideration. Factors quite unrelated to the pro- 
gramme itself may make the success of the investi- 
gation a matter of far less interest. to the country 


* Department of Sotentific and Industrial Research pn (H.L.). 
Pp ii+4. (London: H.M. Stationery Office, 19567) G4. net. 
+ Department of Scientific and Industrial Research. Report of a 


Committee of Enquiry. Pp. 4. (Cmd. 9734.) (London: .H.M. 
Stationery otes, 1956.): 4d. net. 
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than when it was started, Mero - 
matters ‘demanding irvestigabion may have arisen. It 
should not be assumed that even the director of a 
particular research station, however authoritative 
and distinguished in bis own field, is necessarily aware 
of all'such changing ciréumstances, and the Jephcott 
Committee may well have over-estimated the part of 
organization when it lays the whole responsibility 
for the present position on organization. The Com- ` 
mittee recognizes rightly that no one scientist, 
however distinguished, in the capacity of secretary, 
could be expected 5o exercise a tighter control. 
Ministerial control, it emphasizes, is rightly and 
necessarily light; buz it appears to attach too much 


* importance to the fact that the Advisory Council is 


only advisory and, though it can have general 
influence, does not control the programmes. . 

The Jephcott Committee believes that the better 
direction of :the Department’s research activities 
which is needed can only be obtained effectively by 
introducing into the chain of responsibility, as high 
as may be, a number of distinguished scientists and 
industrialists whose >rofessional authority will be 
recognized by all concerned, and particularly by the 
directors. Accordingly, its prinéipal recommendation 
is that, in place of the Advisory Council, there should 
be created an executive council on the model of the 
Medical Research Council and the Agricultural 
Research Council. Tae Committee suggests, that it 
will be easier to get men of the high quality required. 
to give the time and sttention that will be needed if 
they have a full responsibility to the Minister for the. 
Department’s activities and are not merely asked 
for advice. 

The chairman of tke proposed Council would not 
have powers of his own; decisions would be decisions 
of the Council. Its members would be part-time and 
not Civil servants, though it is anticipated that at 
the ‘start the chairman would,have to give a great 
deal of his time to the task. The secretary would be 
the chief executive, of she Council and responsible for 
the conduct and activities of the staff of the Depart- 
ment. The Council, it is suggested, should not be too 
large and it would acb largely through committees, 
recommendations regarding which were reserved for 


_ the second report. Th2se committees would examine 


the programmes of the stations with the directors; 
and the Council would approve the programmes of 
the committees, confiring itself normally to general, 
questions of policy and the balance of activities 
within the Departmen3, apart from points to which. 
the relevant committee directs: ‘its attention or on 
which the relevant committee and the director are 
not agreed. While, as already indicated, the Com- 
mittee does not consider a Vote- accounting depart- 
ment staffed by..Civil servants to be the right organ- 
ization’ for a research agency, it makes no recom- 
mendation on-this Point, and ıt is equally silent on 
the qumquennial prineiple, i in spite of its bearing on 
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the effectiveness of research as well as on the dis- 
eontmuance of projects. 

The Bill now before Parliament is based on the 
principal recommendation of the Jephcott Committee 
and proposes to place the Department of Scientific 
and Industrial Research under a research council, the 
members of which will be appointed by the Lord 
President of the Council after consultation with the 
President of the Royal Society. The research council 
will be required to comply with directions given by 
the Committee of the Privy Council of Scientific and 
Industrial Research. Lord Salisbury sad that, 
though the appointment of the members of the 
. research council and of its secretary would be in the 
hands of the Lord President of the Council, he was 
sure that the Lord President would continue in the 
future, as in the past, to consult the Royal Society 
before making the latter appointment. He also added 
that he understood that the Royal Society was in 
agreement with the proposals in the Bill, and that 
it was the Government’s intention to retain the 
present relation between the Royal Society and the 
National Physical Laboratory, subject to discussion 
with the Royal Society of any changes of detail in 
these arrangements which may seem necessary from 
time to time. 

Neither in the interim report of the Jephcott Com- 
mittee nor in Lord Salisbury's speech in introduemg 
the Bill was any evidence advanced in support of the 
view that an executive council would be more 
effective than an advisory council in directing the 
work of the Department, or in securing the discon- 
tinuance of programmes no longer of public expedi- 
ency where the relevant director had failed to stop 
the work.” Lord Salisbury, moreover, emphasized 
that there was nothing radically ‘wrong with the 
present Department, which has done and is doing 
extremely valuable work, and he paid a warm tribute 
to the work of Sir Ben Lockspeiser as secretary and 
to those who had served as members of the Advisory 
Council and its committees, pointing out that it was 
interided that the future research council should be 
recruited from the same type of eminent leaders of 
science and industry as had served in the past on 
the Advisóry Council. 

In the debate, Lord Wilmot of Selmeston, while 
agreeing that a full report of this character could not 
very well be made publie, asked for more information 
about the contents of the report. He was disturbed 
that the Jephcott Committee made no recom- 
mendation about the organization of the Department, 
although it did not consider that a Vote-accounting 
department staffed by Civil servants would be the 
right organization for a research agency. He also 
pointed out that the Department of Scientific and 
Industrial Research. is only a fragment of the Govern- 
ment’s research effort, and asked for more information 
about the whole layout of Government expenditure 
in money and staff and about the Government’s use 
of all scientific man-power. Askimg how much was 
being spent-by the Government on scientific research 
generally, he suggested that. before the Committee 
stage of the Bill, the Government should provide a 
comprehensive statement showing the total expendi- 
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“ture on scientific research and its broad distribution. 


Without information of this character, he pointed 
out, we cannot judge whether we are makmg the 
best use of our scientific man-power. ‘ 

Referring to the request for information as to 
Government expenditure on research, Lord Salisbury 
reminded Lord Wilmot of the annual reports of the 
Advisory Council on Scientific Policy. While, how- 
ever, the eighth report of that Council summarized 
m an appendix Government expenditure on civil 
research and gave some details of the scientific staff - 
working under the research councils, it does not meet 
a number of points on which Lord Wilmot asked for 
information. No account 1s taken of expenditure by 
the Atomic Energy Authority, the Ministry of Supply 
and the Admiralty ; the nationalized industries are 
likewise not covered, nor are we given any information. 
as to expenditure on private research contracts, for 
example, by the public departments to aircraft firms 
or about research projects in other industries financed 
by the Government under the heading of develop- 
ment and research. Nor 1s there any estimate as to 
the proportion of £34 million that the University 
Grants Committee distributes to the universities 
and university colleges which is expended on 
research. 

Without such information, however, it is impossible 
to judge the soundness of the criticism of the adminis- 
tration of the Department of Scientific and Industrial 
Research made by the Jephcott Committee, or the 
appropriateness of the place the Department holds in 
the national organization for research. All that can 
be said is that no evidence is forthcoming in either 
the Department’s last annual report or in the interim 
report of the Committee to substantiate those 
criticisms, or to justify the belief that an executive 
council is likely to be more effective than an advisory 
body in securing the wise expenditure of the Depart- 
ment’s vote. In the House of Lords debate, Lord 
Wilmot asked some of the right questions ;. but 
neither Parliament nor the world of science or tech- 
nology has yet been given the, mformation essential 
for a sound judgment as to the validity of the 
Committee’s criticisms or the effectiveness of the 
administrative changes proposed. 

At the Committee stage on April 17, Lord Cherwell 
expressed anxiety that the new council might not 
give enough attention to scientific research, and 
particularly to its support at the universities. Lord 
Salisbury affirmed that there is no mtention of with- 
drawing such support or of limiting the powers of 
the Department to encourage and support scientific 
research in the universities. While agreeing to 
consider further Lord Cherwell’s points, he said that 
under Sub-section (4) of Clause 1 the Department 
would possess powers to make grants for postgraduate 
instruction m science and technology, which it did 
not previously enjoy. At the third readmg, on 
April 19, Lord Cherwell agreed that the amended 
clause made it abundantly clear that scientific 
research in the universities as well as industrial 
research will be supported. 

Little was said in the House of Lords about the 
second main purpose of the Bill, to which effect is 
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given in'Olause 3. This, as Lord Salisbury explained, 
arose out of a technical point raised by the Public 
Accounts Committee, and, while it means no change 
. in the present arrangements for the Parliamentary 
control of the finances of the Départment of Scientific 
and Industrial Research, provides that the Depart- 
ment’s expenditure shall be met out of monies 
provided by Parliament. There is, however, no 
reference to making grants on a quinquennial system, 
and this aspect should be probed rather more fully in 
the House of Commons than was done in the House 
of Lords. It is unsound to insist on retaining close 
Parliamentary control if, in fact, that tends to lead 
to waste of resources of either finance or of man-^ 
power. 

The most surprising aspect of the whole situation 
is that the Bill should have been introduced without 
any ‘reference to the Advisory Council on Scientific 
Policy. There was no suggestion in the last annual 
report from that Council that any change in the 
administration of'the Department of Scientific and 
Industrial Research was contemplated or required. 
Indeed, the reference in that report to the discon- 
tinmuance of seaweed research suggests that the 
existing structure provides for the discontinuance of 
broad lmes of research when appropriate, even if not 
necessarily to the full extent that is desirable. It 
may well be time for the whole structure and organ- 
ization of the Department of Scientific and: Industrial 
Research to be reviewed ; but that can only usefully 
be done if the organization of the research effort in 
Britain as a whole is also considered. Such a review 
will necessarily include the place of the Advisory 
Council on Scientific Policy and the position of the 
Lord President of the Council in the co-ordination 
and administration of the country’s research effort 
in defence as well as in civil affairs. Now that the 
matter has been raised, men of science as well as 
` Parliament should insist on being given the informa- 
tion essential for sound criticism and reasoned 
judgment as to the proposals before Parliament and 
all their implications. 


EPIGENETICS 


Principles of Embryology 
By Prof. C. H. Waddington. Pp. x+510. (London: 
George Allen and Unwin, Ltd., 1956.) 45s. net. 


N his first chapter, Prof. Waddington suggests 
‘Epigenetics’ as “perhaps the most satisfactory 
expression” to denote the analytical study of develop- 
ment. In spite of this, he has stuck to ‘Embryology’ 
in his title, though he makes it plain that no line can 
properly be drawn between: embryonic and post- 
embryonic development, between early and late 
stages of ontogeny. However, a good title provides 
a banner under which a new scientific movement can 
advance (witness ‘gene’ and ‘genetics’ in the study of 
heredity). Accordingly, I am gomg to have the 
courage of his convictions: I shall use ‘Epigenetics’ 
as meaning the science of developmental process in 
general, and hope that others will do the same. 
Though separate aspects of epigenetics have been 
treated in various recent books, including the huge 
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composite work, “Analysis of Development", edited 
by Willier, Weiss and Hamburger, the “Principles of 
Embryology” is, so far as I know, the first compre- 
hensive and unitary work on the subject since 1934, 
when de Beer and I published “Thé Elements of 
Experimental Emb-yology". 

Knowing by experience the immense amount of 
labour, both compilatory and critical, that is involved 
in any such enterprise, my first and agreeable duty, 
on behalf of all gereral biologists, is to thank Prof. 
Waddington for having undertaken the task, and to 
congratulate him on the result. 

Part 1 is entitled “The Facts of Development". 
It gives a descriptive-analytical treatment of early 
development in some selected groups of animals (with 
a natural emphasis on vertebrates, but including 
summaries of echmoderm, chordate and insect 
epigenetics) and chapters on growth and regeneration. 
Throughout, the treatment is centred around the 
general concepts which are emerging from analysis on 
the opigenetic level, such as organizer action, induction, 
evocation, competence, individuation, gradient-fields, 
and canalized epigerstic pathways. 

Part 2 deals with “The Fundamental Mechanisms 
of Development". Most of it is concerned with a new 
angle of approach—a general analysis of the relations 
between genetics and epigenoties, between genes and 
their effects. Waddington attacks the problem from 
both ends, on one hand working upwards to trace 
the biochemical and other effects of particular genes 
or gene-complexes, on the other digging down from 
phenotypic effects in an attempt to uncover their 
genetic basis. This leads on, via phenocopies, to the 
subject of developmental reactivity, to which (and 
to its evolutionary implications) the author has made 
so original & contribution. There is no one else now 
alive who is equipp»d both as a geneticist and an 
embryologist to undertake this task; in the result 
he has taken an impertant step forward in epigenetic 
theory, and is charting a large new area for further 
research. 

I will say no more about the work’s positive 
achievements, beyond the fact that it will clearly be 
indispensable not only for embryologists and Entwick- 
lungsmechaniker, but also for all general biologists. My 
critical comments, irdeed, are a tribute to its value 
in stimulating trains of thought, some of which I 
hope may be useful ir suggesting improvements in the 
further editions that I am sure will be speedily 
called for. NER 

My most general camment is that, though Wadding- 
ton has done so much-to link epigenetics with genetics, 
he has not proceeded to make the further link with 
evolution. This in ny view can only be done by 
recognizing the pseudo-teleological, or as I would 
prefer to say, the teče character of all evolutionary 
processes and resultants. By telic I mean that, 
thanks to the operation of natural selection, such 
processes can only be adequately specified in terms 
of final states or ends as well as of origins or begin- 
nings, of biological ctility or function as well as of 
underlying mechanism or mode of operation. Thus, 
though analysis of epigenetic process in terms of 
physico-chemical factors is essential, it will never be 
sufficient, and knowledge of origin needs to be 
supplemented by knowledge of final fate (for example, 
in the axial skeleton). Recognition of this makes 
many facts of epigenetics more comprehensible (as 
well as often indicating further lines of research)—for 
example, the evolut-on of dominance, the greater 
stability of wild-type as against mutant characters, 
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and (what Waddington rightly stresses) the canaliza- 
tion of developmental processes into & limited number 
of “epigenetic paths", each Showing considerable 
powers of self-regulation or homeostasis. The limits 
of such paths or patterns of process must have been 
Seb by rigorous selection ; for & process which led to 
an abnormal or imperfect organ or tissue, or still 
more to one intermediate between two different kinds 
of organ or tissue, would be promptly selected out of 
existence. That such telic pathways must have been 
built up by selection during evolutionary time is 
demonstrated by their: frequent destruction by 
hybridization. Wide crosses`in Antirrhinum lead to. 
many abnormal organs, in Nicotiana to tumorous 
growths, and-in some fish crosses to malignant 
melanomas. In the course of genetic recombination, 
the telic patterns have been taken to pieces. 

Such an approach would, I think, have made a 
difference to Waddington’s discussion of ‘competence’. 
For him competence is “a state of unstable equili- 
brium", and competent tissues are those which are 
balanced on a knife-edge between two or more altern- 
ative and distinct modes of differentiation: for 
example, early ectoderm can form either epidermis or 
neural tissue according to the evocatory stimuli which 
act on it. To begin with, it would appear that such 
tissues should be called bicompetent (or multi- — 
competent) and that ‘competence’ should be general- 
ized so as to include also unicompetence or the 
capacity to proceed only along one epigenetic pathway. 
Furthermore, the metaphor of unstable: equilibrium 
is unsatisfactory: bicompetence is best assimilated 
to those numerous epigenetic phenomena where a 
switch-mechanism is operative. In such cases, 
alternative causes or stimuli switch development into 
alternative pathways, each of which has been sharply 
delimited or homoeostasized (stabilized) by past 
selection. .As with a railway switch, there need 
be no instability, whether on the single pathway 
before reaching the switch, or on either of the 
alternative tracks along which the process may 
continue. 

It is indeed rather surprising that Waddington has 
not paid more attention to switch-mechanisms such 
as alternative sex-determination and mimetic poly- 
morphism. In these the relation between genetics 
and epigenetics, as well as the telic need for sharply 
defined alternative pathways, is particularly evident : 
neither.intersexes nor inaccurate mimics are of any 
biological utility, though both can be produced by 
genetic manipulation of the switch-mechanism. ' 

A chapter devoted to metamorphosis, especially in 
amphibia, would have been well worth including, 
primarily as an example of hormone-dependent , 
processes in development. It could also have 
illustrated the important point that, in a develop- 
mental reaction, variations in the capacities (or 
competence) of the reacting tissues may be more 
important than those in the properties of the evocating 
agent. Thus in amphibian metamorphosis the limbs 
and tail react to thyroxin quite differently in Anura 
and in Urodela, while in Perennibranchiates no tissues 
are competent to react to thyroxin at all. In addi- 
tion, of course, the supply of thyroxin may be quan- 
titatively altered, even to abolition as in some 
Perennibranchiates, or its time-relations changed, as 
in the neotenous axolotl. The comparison of anuran 
and urodele metamorphosis illuminates the evolution 
and epigenetics of specialized larval forms, and the 
effects of temperature have a general importance for 
endocrinology. 
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“A chapter on sexual bicompetence, if space had 
permitted, would also have been valuable. In 
metamorphosis, two alternative end-states succeed 
each other in time: in sexual differentiation, they 
are contemporaneous. Furthermore, in insects there 
is only a single (genetic) switch-mechanism for the 
development of sex-limited characters: in verte- 
brates, & primary genetic switch leads on towards a 
later endocrine switch-mechanism. 

In some cases the switch is operated environ- 
mentally, for example, in the sex-determination of 
Bonellia and in the differentiation of the alternative 
types -of leaf (aerial and aquatic) in: Ranunculus : 
aquatilis. 

A subject which would have repaid further analysis 
is reconstitution after cellular dissociation, as in 
sponges (where the morphogenetic effects of cellular 
orientation and migration are well exemplified). ` 
Another is the morphogenetic effect; of mechanical 
stress, as evidenced by the fine structure of bone and 
by Weiss’s beautiful experiments on the response of 
fibroblasts to tension. Yet another is that of 
dedifferentiation followed by resorption, which brings 
out clearly the existence of a physiological balance 
between organ-systems: thus in unfavourable con- 
ditions the larval tissues of an Echinus larva start to 
dedifferentiate, and are finally resorbed: and utilized 
by the Echinus rudiment, which accomplishes a 
premature metamorphosis. Resorption may also be 
initiated by radical degeneration of tissue instead of 
by a mere tilting of physiological balance. Such 
tissues exhibit a specific competence for ‘degenere- 
tion-proneness’ in response to particular evocators : 
the best-analysed case is that of the resorption of 
tadpole skin in contact with degenerating gills. The 
analysis of tail-resorption in anuran- metamorphosis 
deserves further investigation, as does the fact that 
whenever ectoderm and endoderm become apposed 
in early vertebrate development, perforation occurs 
(resulting in the formation of mouth, gill-clefts and 
anys). : 

More might have been made of the three different 
types of cellular dedifferentiation. We have first 
what Waddington calls true dedifferentiation, or one 
might say dedetermination, in which cells lose their 
determination and revert to a pluripotent state, as in 
some regenerative blastemas. Then there is hypoplas- 
tie dedifferentiation, the loss of visible differentiation 
only, which accompanies rapid multiplication, as in 
tissue culture or in tumours*; and finally there is 
anabiotic dedifferentiation, or passage into a resistant 
and inactive state, as in protozoan cysts or the cold- 
resistant cells found in some deep-frozen tumour 
tissues. Perhaps more attention might have been 
given to the determination of polarity, notably to 
the rare but interesting cases in which primary 
(antero-posterior) polarity is determined environ- 
mentally, as in Fucus eggs. In general, plants might , 
have been drawn on to a considerably greater extent 
for illustrative examples. 

In the valuable discussion of developmental 
gradient-fields, more stress might have been laid on 
their Gestalt character, notably the fact that their 
pattern is only deformable as a whole. Thus even 
when a large local change occurs in a growth-gradient, 
as when one sex evolves an unusually large organ 
(chela, abdomen, or the like) it affects the growth- 


‘rate of neighbouring organs in an orderly (though as 


* Anaplastic would be a better term, but UAM anáplasii 
has been pre-empted by oncologists to denote total loss of histological 
differentiation, and usually with the implieation of regression to an 
embryonic pluripotent state. 
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yet quite unexplained) way : similarly in regenerating 
flatworms, depressants alter the size and form of the 
morphogenetic gradient-field as a whole. Curiously 
enough, no mention is made of the continuous 
gradients revealed by the growth of molluscan shells 
or of localized areas of excessive proliferation (as in 
rhinoceros horns), or of the change from positive to 
negative allometry, with consequent -deformation of 
the whole growth-gradient, during evolution as in 
the antlers of roe-deer, or during ontogeny as in the 
limbs of ungulatos. 

There is no mention of Witschi’s demonstration 
that moderate delay of fertilization in Anura deviates 
the sex-determining mechanism, while greater delay 
upsets the growth-balance and leads to tumorous 
prolferation.. Indeed, the chapter on growth could 
profitably have included a section on abnormal and 
cancerous growth. 

I realize that reasons of space must have precluded 
the inclusion of many of these subjects. However, 
I hope that in any future revision the size and scope 
of the work will be enlarged to permit their inclusion. 

The discussion of embryonic induction is, as one 
would expect, both thorough and illuminating. But 
it left me wondering whether it, or at least its ter- 
minology, was not somewhat bedevilled by the history 
of the subject. Should not the term ‘organizer’ now 
be dropped ? Again, should not ‘evocation’ and 
‘competence’ be assumilated to comparable phenomena 
in’ other stages of developmental physiology ? Is 
there, for example, any essential difference between 
the ‘induction’ of neural tissue by the evocator of 
the blastopore lip and the ‘modulation’ of the basal 
layer, of the epidermis into mucous epithelium by 
vitamin A, or the development of the sexual apparatus 
of the two 8éxes:under the influence of the appropriate 
sex-hormones ? ` Here, as in many .other places, 
epigenetics is entering new domains. For example, 
the facts concerning viruses, plasmagenes, and 
transduction (admirably though rather briefly dis- 
cussed - by Waddington), together with the proof. 
recently given by Medawar and his associates that 
many tissues are constantly discharging nucleo- 
protein particles into the circulation, are opening up 
wholly. new vistas of genetic and epigenetic inter- 
action. - 

Let me conclude by again expressing my gratitude 
to Prof. Waddington for this valuable and stimulating 
book, and my hope that he will in the not too distant 
future supersede it by a new and even more compre- 
hensive work on the "Principles of Epigenetics”. 

JULIAN HUXLEY 


PRIMEVAL MICROBES 


Biochemistry of Autotrophic Bacteria ] 
By Dr. Howard Lees. Pp. viii+112. (London: 
Butterworths Scientific Publications, 1955.) 21s. 


s autotrophic bacteria may be considered as 
survivors of the first living organisms to appear 
on Earth; like the green plants they assimilate 
carbon dioxide, but they show great variation in the 


mechanism of assimilation, which perhaps indicates , 


that they are trial pieces in the evolution of more 
efficient and ‘successful types of metabolism than 
they themselves possess. Some use light as a source 
of energy ; others, lacking pigment, use the oxidation 
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of @ specific inorgsnic compound. Other species 
oxidize organic. compounds for energy, but cannot 
assimilate them ; ard finally there are species which 


normally are heterót-ophie, but can carry out certain . 


autotrophic reactions. 

The autotrophic bneteria, however, are important 
nob merely as picturesque survivors, or for studies in 
comparative biochenistry. They have great practical 
importance. ‘Without the nitrates made by auto- 
trophic nitrifying bacteria, farming would be imposs- 
ible; and other s&uiotrophs produce sulphur, and 
purify the air by assimilating’carbon monoxide. On 
the debit side are the activities of species which cause 
stone and concrete to decay, corrode buried iron 
pipes, and produce hydrogen sulphide in standing_ 
water, and even somptimes in the sea. 

Dr. Howard Lees Las now-written a short book on 
the biochemistry of these bacteria, in which most of 
the available knowiedge is collected from very 
scattered sources. It covers the field very well, and 
the varieties of metabolism are lucidly explained. 
He is more interested in the philosophical than the 
practical aspects of the subject, and writes on 
evolution with far more conviction than on ecology. 
There are some faults of style, notably a fondness 
for words like ‘overall’ and ‘subsume’. Careless 
proof-reading must sccount for the appearance of 
‘oxidized’ in one place where ‘reduced’ is obviously 
meant, for the curious double plural 'flagelle' which 
has crept in on p. 35, and for the explanation of the 
Calvin cycle in the appendix, which is a year out of 
date though’ the diag-am is contemporary. 

" - JANE MREIKLEJOEN 


AUXINS AND PLANT GROWTH 


Auxins and Plant Growth 

By Prof. A. Carl Leopold. Pp. xi+354. (Berkeley 
and Los Angeles: University of California Press ; 
London: Cambridge University Press, 1955.) 378. 6d. 
net. 


S the title indicates, this book is concerned only 
with auxins, namely, $-indolylacetie acid axid the 
many compounds (nazural and synthetic) which are 
‘related to it chemicaly and which exert the same 
remarkable growth-controlling actions in green plants. 
Prof. A. C. Leopold insroduces the reader to his book 
by expressing alarm az the widespread lack of know- ` 
ledge of the fundamensals of auxin physiology among 
research workers eoncerned with the uses of these 
compounds in agriculture, and the book is intended 
to alleviate this unfortunate state of affairs. Prof. 
Leopold has attacked the problem with vigoür and 
has succeeded in layicg before the reader the auxin 
situation in all its puzzling complexity. d 
The book falls naturally into two parts. The first 
half (eight chapters) deals with the fundamentals of 
the action of auxins and includes their chemical 
nature, occurrence, -netabolism and biochemical 
mechanisms, the whole being preceded by a clear, if 
somewhat limited, historical introduction. A chapter 
on extraction and measurement techniques should 
form a useful basis for practical exercises by the 
student. Two chapter are devoted to physiological, 
anatomical and developmental effects, and a balanced, 
though restricted, picture emerges of the many parts 
natural auxin may play in plants. The second half 
(ten-chapters) is concerned with auxins in agriculture 
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and deals in a logical and comprehensive way with 
the many uses to which these remarkable compounds 
have been put. As one would expect from the title, 
no attention is given to the host of ‘growth-regula- 
tors’ not related to auxins, except the few (for 
example, maleic hydrazide, ethylene, etc.) that are 
suspected of interfering with hatural auxin action. 
The main aspects dealt with in detail are rooting, 
flower and fruit production, dormancy and storage, 
and weed-lillers. A miscellany of ‘incidental’ uses is 
also included. Much fundamental physiology has, 
of necessity, been introduced into these chapters on 
practical applications, and this has led to repetitions 
and overlaps with sections in the first half. It is a 
pity that, in a book intending to bring practice into 
closer contact with theory, such a divorce should 
have been thought necessary. 

The book is illustrated with a great profusion of 
simple. graphs re-drawn from original research 
articles; The majority are well and aptly chosen and 
serve, as indeed should all scientific illustrations, to 
clarify the text and avoid much tedious description. 
Here and there, however, the author’s enthusiasm 
gets & little out of hand, and figures of such simplicity 
appear that it is difficult to see what purpose they 
serve. Fig. 68, in which three graphs are drawn 
through six ‘arbitrary’ points, is perhaps the worst 
example. I find the literary style occasionally a 
little disconcerting ; for example, the obscurity of 
the sentence: ‘Enzymology readily recognizes the 
inhibition of reactions by compounds of slightly 
different properties from those of true substrates” 
(p. 165). 

The book ends with a guess at the future and a 
warning of the dangers of promoting technology at 
the expense of fundamental research. The warning 
is indeed timely, and it is to be hoped, therefore, 
that Prof. Leopold’s book will be widely read. The 
format and binding are excellent. There is an exten- 
sive ‘bibliography of some eight hundred references, 

the majority of which are from American journals. 
` L. J. Aupus 


PREPARING ENZYMES 


Methods in Enzymology 

Edited by Sidney P. Colowick and Nathan O. Kaplan. 
Vol. 1: Preparation and Assay of Enzymes. Pp. 
xxv 4-835. (New York: Academic Press, Ine. ; 
London: Academic Books, Ltd., 1955.) 18 dollars. 


HOSE actively engaged in the field of enzymology 

-have long felt the need for an authoritative 
text-book dealing with the isolation and assay of 
enzymes. The theory and kinetics of enzyme action 
have been the subject of many recent books and 
symposia, but a work which gives adequate practical 
details for the preparation of many common enzymes 
has not been forthcoming. Such a series is being 
prepared under the editorship of Drs. S. P. Colowick 
and N. O. Kaplan, of Johns Hopkins University, and 
this is the first of four volumes. 

In their preface to the series, the editors state 
that this series should serve as & companion piece 
for Sumner and Myrback’s classical work, “The 
Enzymes”, and the present volume gives every indi- 
cation of this claim being justified. There are more 
than a hundred and twénty articles contributed by 
nearly the same number of recognized experts in the 
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enzyme field. The volume is divided into four sec- 
tions, the first dealing with general preparative 
procedures. This is eminently readable without 
being too theoretical in its approach, and should serve 


as a useful technical basis for the investigation of new- 


enzyme systems. The articles dealing with the 
variety and applicability of methods of purification 
are, on the whole, well written and serve-to illustrate 
the advances that have been made in technique 
during recent years. 

The last three sections are concerned with the 
specific enzymes of carbohydrate metabolism, lipid 
metabolism and the citric acid cycle. A method for 
the isolation and assay of each enzyme is given in 
detail, together with information, where available, 
concerning optimum conditions, specificity, activa- 
tors, inhibitors and other data of particular use to 
the growing number of those who wish to use enzymes 
as tools in their investigations. The section on 
carbohydrate-metebolizing enzymes is reasonably 
well covered, the emphasis, however, being rather on 
the side of those occurring in animals and micro- 
organisms. In particular, although plant phos- 
phorylases and amylases are treated at length, other 
equally well-characterized enzymes concerned in the 
synthesis and breakdown of starch in higher plants 
are neglected. Thus some mention was to be 
expected of the plant branching-enzyme, Q-enzyme, 
which has been obtained in crystalline form. The 
section on lipid metabolism also has good general 
coverage, and the section.dealing with enzymes of the 
citric acid cycle is both adequate and up to date. 
Compared with these two sections, the section on 
carbohydrate metabolism is rather large and unwieldy 
and might conveniently have been subdivided. 

There is an occasional reference to trade products’ 
and equipment by name without further definition 
and with little reference to working details. In 
certain cases this has an adverse effect on intelligibility 
for the non-American reader. Nevertheless, this 
volume is well worth having rn ány laboratory where 
enzymes are studied or used. The system of cross- 
references and the bibliography, which includes 
references up to 1953, are-adequate and help to ease 
the burden of searching through the literature. 

J. R. Torvey 


DAIRY SCIENCE AND PRACTICE 


A Dictionary of Dairying _ 

By Dr. J. G. Davis. Second edition, revised and’ 
enlarged. Pp. xxviii--1132--182 plates. (London: 
Leonard Hill, Ltd., 1955.) 65s. net. 


HE author of this most useful reference book, a 

well-known dairymg consultant, has evidently 
been in somewhat of a quandary to find an appropriate 
title. “Dictionary” is & trifle misleading. Though 
{Encyclopædia would probably have been too 
grandiloquent, the approach of the author is that of 
an encyclopedist rather than that of a lexicographer. 
He seems, too, to have been a little diffident in defining 
what is meant by ‘dairying’, a word. with different 
connotations for different authorities dealing with the 
underlying science and its practical application. The 
precise definition which I had hoped to find is, in 
fact, not given m the text; on the other hand, if 
dairying does need an up-to-date definition, then the 
ground covered by this volume can reasonably be 
regarded as providing a sufficient one. 
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It is clear that the author is firmly of the opinion 
. that dairy science and dairying cannot be interrupted 
by the accident of the farm gate—their scope, in fact, 
covers everything that happens from (and including) 
the farm production of milk, through its various types 
of processing for consumption as liquid’ milk or its 
manufacture into dairy products, up to its consump- 
tion in one form or another. This is a view with which 
most of those concerned with dairy science or practice 
would agree, not least because so many of the problems 
of milk processing and manufacture are bound up 
with the efficiency or lack of efficiency of dairy farm 
management and milking technique. 

The scientific disciplines" &nd the technological 
skills—agricultural, physiological and veterinary, 
bacteriological and biochemical, engmeering and 
physical—needed to-day to deal with the problems 
and practice of dairying on both sides of the farm gate 
cover tremendously wide fields, as is so clearly 
evident from even a cursory glance at this 1,100-page 
volume. Nor does the author omit substantial 
reference to the fact—which is perhaps likely to be 
forgotten in peace-time—that milk and milk products 


are still the most valuable, from the point of view of 


human nutrition, of all our common foodstuffs, 

In compiling this work, the author, though himself 
responsible for large, well-informed and well-written 
sections of it, has received the contributions of a 
number of specialists in particular fields. To name 
two such contributions only, there is an excellent 
eprtome of modern knowledge of milk secretion by 
A. T. Cowie, and a chapter on legal aspects by A. L. 
Barton and P. O’Neill which is a model of concise 
and accurate statement of milk legislation in Britain. 
But in these two contributions, as in so many others 
doaling with the changing aspects of dairying, period- 
ical revision is essential, and it is to be hoped that the 
author will find time to shoulder this heavy task at, 
say, five-year intervals. 

To be without ready ,access to this excellent com- 
pilation is a mistake which few in any consultative, 
scientific, technological or managerial position in the 
dairy industry, and which no student of dairy science 
or practice, can afford to make. H. D. Kay 
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RECENT ADVANCES IN STEREO- 
CHEMISTRY 


Progress in Stereochemistry : 
Edited by Dr. W. Klyne. Vol. 1. (Progress Series.) 
Pp. x+378. (London: Butterworths Scientific 
Publications ; New York: Academic Press, Ine., 
1954.) 50s. net. 


IFTY or sixty years ago the study of stereo- 
chemistry was almost entirely limited to attempts 
to discover the orientation of various groups of 
valency bonds around different atoms by methods 
analogous to those that had been used for showing 
that the four valencies of fhe carbon atoms are 
directed to the corners of a tetrahedron. However, 
even at-that time, the subject was expanding, as is 
shown, for example, by Werner’s interest m the 
changes in configuration that occurred at a cobalt 
atom when certain substitutions of one-group by 
another took place. 
Since that time stereochemistry has become 
important in all branches of chemistry. This is well 
illustrated by the most interesting book that is under 
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review here, for contained in it are sections con- ` 


cerned with reaction kinetics, spectroscopic properties, 
the configuration 07 proteins, enzyme processes, as 
well as sections whish derive more directly from the 
studies and ideas of Van t’Hoff and Werner. 

The book is one ix which a number of authors have 
contributed chapters each dealing with that part in 
which he is specially expert. As a consequence, the 
book is & collection. of quite separate articles. The 
first of these, by A. D. Walsh, is concerned with the 
shapes of simple molecules and contains, besides a 
valuable discussion, an extremely useful and com- 
plete tabulation of data on bond angles. These are 
now known with increasing precision since mucro- 
wave spectroscopy nas been added to the methods 
used in their determination. Tbe second chapter, by 
W. Klyne, who has also edited the book, deals with 
the conformation of six-membered ring systems and 
provides a most readable and interesting account of 
this subject. The long list of references at the ond of 
this chapter shows tie great interest that exists insit 
at the present time. The effect of stereochemical 
factors in chemical reactions 1s the subject of the 
next chapter, whick is by P. B. D. de la Mare, a 
member of the group at University College, London, 
which has contributed so much to this part of the 
subject. R. S. Nykolm also deals with the stereo- 
chemistry of substitution reactions at complex ions 
in his chapter on corcplex compounds. Some relation- 
Ships bétween stereabphemistry and spectroscopy are 
examined in Chapte- 4. Most of this chapter deals 
with absorption in the visible and ultra-violet, but 
there is a considerable section on vibrational infra- 
red spectra. There are three chapters concerned to a 
large extent with’ matters of biochemical interest. 
One deals with the configurations of large molecules 
and, in particular, of proteins, and another with the 
fascinating subject ofthe stereo-specificity of enzymes. 
There is also chapter on the stereochemistry of the 
hydrogen bond. 

The articles included in this book reach in general 
& very high stendarc. They will be interesting and 


useful to the specialist and also to the more general’ 


reader. The tables and graphs are well done and the 
lists of references as the end. of each section aro 
extensive and up to date. They add greatly to the 
value of this publication, which should be most 


enjoyable and stimu:sting to ‘chemists at all stages .. 


J. wW. Linnerr 


a 


of traming and achievement. 


NEUROCHEMISTRY - 


Neurochemistry 
The Chemical Dynamics of Brain and Nerve. 


. Edited by K. A. C. Eiliott, Irvine H. Page and J. H. 


Quastel. Pp. xii 4-909. (Springfield, Il.: Charles C. 
Thomas ; Oxford: Blackwell Scientific Publications, 
1955.) 140s. 


UTHORITATIVE and comprehensive accounts 
of the-chemistry of the nervous system are few 
and far between. Apart from the original classical 
work by Thudichum in 1884, the only recent extensive 
publications have bean the books by Page which 
appeared in 1937 anc by Mellwain which appeared 
in 1955.  Consequensly the volume under review, 
compiled by thirty-two authorities on the subject, is 
indeed welcome. 
It begins with an intfoductory ehapter appro- 
priately devoted to Thudichum, the father of the 
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subject. It-is unfortunate that in this fairly extensive 
account of Thudichum’s life, much of it spent as & 
practising physician, no mention is made of the fact 
.. that in 1865 he was appointed lecturer in pathological 
chemistry at St. Thomas’s Hospital, although it is 
noted that seven years previously he had been 
appointed lecturer in chemistry -at Grosvenor Place 
School of Medicine. : 
The book covers all aspects of the biochemistry of 
the nervous system. It includes sections on the 
chemical constituents of nervous tissue, the mech- 
anism ,of respiration, glycolysis and oxidation, nerve 
function, acetyl choline, intracranial fluids, electro- 
lytes, neurotropic drugs, neurotoxins and snake 
venoms, the toxic effect of oxygen, aspects of 
narcosis, convulsive conditions, nutritional disorders, 
the nervous system in arthropods, and concludes 
with a chapter on the thermodynamics of the 
message. It will be clear, therefore, that although 
' much of ‘the material is fundamentally biochemical 
in nature, it also -covers a much wider field, and 
the contributors range from neurologists to mathe- 
maticians. 

Three main criticisms may be levelled at this book. 


“The first and least important is that inévitably much . 


of the material described in the cbapters dealing 
with metabolism, glycolysis, respiration and oxida- 
tion, comes under the heading of general biochemistry 
and is to be found in any text-book of biochemistry, 
since the fundamental steps in these processes are 
not peculiar to the nervous system. 

The second criticism is that the book suffers 
severely from those defects which are inevitable in any 
work of multiple authorship. It is, in fact, a series of 
isolated éssays dealing with different aspects of the 
metabolism of the central nervous system but without 
much thread of continuity to connect them. This 
lack of continuity is more serious than is the fact 
that the various authors frequently and not un- 
expectedly express contradictory points of view. 
This is inevitable in ‘any work dealing with debatable 
material discussed by each expert from his own 
particular angle. It is even stimulating to see the 
clash of personalities. For example, Nachmansohn in 
his chapter on “Metabolism and Function in the 
Nerve Cell" holds to the view that the role of acetyl 
choline in conduction is essential, whereas this view 
is strongly contested both by Gerard and by Burgen 
and MacIntosh. 

A third and much more serious criticism is that 
much of the book is already out of date. The editors 
explain in the preface that most of the manuscripts 
were in their hands in 1951 and that some of them 
have been revised since then. Even so, some advances 
made in the past two or three years have been 
omitted. For example, Hyden’s important chapter 
on “Nucleic Acids and Proteins" is up to date as far 
as 1950 and contains only a few references to work 
doné between 1950 and 1953. Similarly, in Burgen 
and MacIntosh’s masterly chapter, one of the best 1n 
the book, on the “Physiological Significance of 
Acetyl Choline", the section on p. 327 dealing with 
coenzyme A is seriously out of date, although an 
attempt has been made to modernize 16 in à footnote 
on p. 329 which mentions Lipmann's paper in the 
Federation Proceedings of 1953. 

But, in spite of these criticisms, the book contains 
a wealth of valuable material which will not easily 
be found elsewhere, and it will undoubtedly remain 
for some time to come an authoritative work in this 
‘particular field. J. N. Davmsonw 
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NEUTRON CROSS-SECTIONS 


Neutron Cross Sections 

Prepared by the United States Atomic Energy Com- 
mission. (Selected Reference Material on Atomic 
Energy.) Pp. viii+328. (London: McGraw-Hill 
Publishing Company, Ltd., 1955.) 90s. 


HE probability that a neutron interacts with the 

matter through which it is passing interests a 
surprisingly large number of people. There is the 
‘pure’ interest of the nuclear and solid state physicists, 
and the ‘applied’ interest of reactor physicists, 
metallurgists and engineers. Alongside this there is 
the indirect interest of all those using radioisotopes 
and neutron irradiations for research in medical, 
biological and other fields. : 

This interest arises, of .course, because of the 
utility of neutron interactions both as a research tool 
and in the production of power. - 

The probability of interacting with an atom in a- 
given state is called the total cross-section for that 
atom, and its value will depend upon the energy of 
the neutron involved. Very often several types of 
interaction are possible, and then an attempt is made 
to divide up the total probability into partial eross- 
sections for each interaction. Since the development 
of the nuclear reactor and of powerful neutron sources 
associated with particle accelerators, a yast number 
of neutron cross-sections have been measüred. 

The task of compiling these cross-sections, from the- 
small compilations already published and the original 
data, was undertaken several years ago by a com- 
pilation group of the U.S. Atomic Energy Commission 
at the Brookhaven National Laboratory. This com- 
pilation, A4HCU-2040, has been an invaluable hand- 
book for everybody concerned with neutrons. Now 
it has been brought up to date and published as part 
of the selected reference material issued by the U.S. 
Atomic Energy Commission at the Geneva, Con- 
ference on the Peaceful Uses of Atomic Energy. 

The editors, Drs. D. J. Hughes and J. A. Harvey, 
are to be congratulated on the production of such a 
worthy handbook. It includes tables of thermal 
neutron cross-sections (absorption, activation, scat- 
tering and fission) and of resonance parameters, as 
well as graphs of the cross-sections between 10-* eV. 
and 100 MeV. and the angular distributions of 
scattered neutrons. It will be appreciated that with 
such a mass of material available some kind of 
explanatory background book is required to be used in 
conjunction with the compilation. I understand that 
such a book is in course of preparation. For those not 
familiar with the interaction giving rise to the re- 
ported cross-section, such an adjunct is indispensable. 
In addition, some background information is often 
useful for the specialist ; for example, the methods 
used in the compilation for choosing a ‘best value’. 

The cross-sections as a function of energy are shown 
on large graphs each covering a factor of 10¢ in 
energy. But in some cases difficulties of graphical 
presentation arise due to the complicated nature of 
the experimental data. Many of these difficulties are 
overcome by including with one of the large graphs 
an inset showing an expanded graph of the complex 


region. However, there are a few cases where the 


present uniform layout might be dropped altogether 
in favour of a more detailed presentation. This might 
include a table of values of cross-sections as a function 
of neutron energy. Due to the steady improvement 
of experimental techniques, the number of such cases 
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is likely to inerease rapidly, making the task of the 
compiler even more difficult than it is at present. 

An additional piece of information, which might 
well be included in the tables and graphs; is the 
method of measurement used. Since many methods 
are used quite widely, a simple coding system should 
be possible, S 

It was a disappointment to find that the supple- 
- ment to the compilation, which was made available 
to members of the Geneva Conference, was not 
attached to the present publication. This supplement 
included data taken from all sources on the cross- 
sections of the fissile isotopes, whereas the main 
compilation covers American sources only. Con-, 
sequently, the supplement is invaluable ‘to those 
interested in atomic energy. (The book, including the 
supplement, is also available in paper covers from the 
Government Printing Office, Washington, D.C., price 
3.60 dollars.) 

In conclusion, this well-presented compilation is as 
essential as its predecessors to everyone working with 
neutrons, and we all look forward to many future 
editions coming from the same source. 

P. A. EGELSTAFF 


THEORETICAL STATISTICS 


Introduction to Mathematical Statistics > 

By Prof. Paul G. Hoel. Second edition. (Wiley 
Publications in Statistics.) Pp. xi--331. (New York: 
Jobn Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd., 1954.) 40s. net. 


HIS is one of the best text-books on theoretical 

. statistics at the undergraduate-level. The first 
edition was good, but this second edition has been 
revised, extended and greatly improved. It is very 
suitable for first-year students with a knowledge of 
elementary calculus and some general acquaintance 
with the scope of statistical method. There are 
numerous exercises, the answers to which can be 
obtained separately. 

Prof. Hoel breaks away from the traditional course 
of development. An initial chapter on probability 
introduces the idea of a sample space on p. 4, before 
frequency distributions or their summarizing measures 
have been discussed. Models, testing hypotheses and 
estimation are dealt with in the following chapter. 
This sounds like putting the cart before the horse 
and, logically, perhaps ıb does so; but from the 
teacher’s point of view there is much to be said for it. 

The book then swings back more or less on course 
and deals with frequency distributions, sampling 
theory, correlation and regression, goodness of fit, 
the general principles of testing hypotheses, small 
sample distributions, design of experiments and non- 
parametric methods. The treatment throughout is 
fresh and clear. Prof. Hoel has succeeded in teaching 
the essential ideas without much mathematical com- 
plication and, at the same time, in providing enough 
exercises to enable the student to feel that he has 
mastered the details of the technique. 

A few suggestions for further editions: would the 
author not consider ‘theoretical statistics’ .& better 
expression than ‘mathematical statistics’, and ‘dis- 
tribution-free methods’ better than ‘non-parametric 
methods’? Moreover, could he not say something 
about the manipulative algebra of expectations and 
about generating functions, two subjects which, in 
my experience, give the greatest trouble to beginners ? 

M. G. KENDALL 
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Theodore Rooseveit's America 

Selections from the Writings.of the Oyster Bay 
Naturalist. Edited by Farida A. Wiley. (American 
Naturalists Series) Pp. xxiii+418. (New York: 
The Devin-Adair Company, 1955.) 5.75 dollars. 


T|"*HIS book is one of & series devoted to com- 
memorating such famous American naturalists 

as were citizens of zhe United States, by publishing 

selections from their writings. Theodore Roosevelt 

was @ most versatib as well as & most remarkable 

man, and an intense love of wild Nature was one of 
his greatest and mast lasting interests. His know- 

ledge of natural history was wide, and though he 

studied natural sciences, including zoology, for four 
years at Harvard, nis defective eyesight compelled 

him to abandon the idea of making science his life- 

work. He entered politics instead, but after three 

years went on 2 hunting trip into the Bad Lands of 
the Dakotas to recuperate his health. He was so 

fascinated with the region, and with the life of the 

cattlemen, that he bought two ranches where he lived 

for the next two years as a stockman.- Thereafter he 

returned to politics ;- but his experiences in North 
Dakota had left a deep impression on him and, 

indeed, formed ‘a vivid background to the rest of his. 
life. 

Most of this book consists of Roosevelt’s own 
writings about the Bad Lands, and the last two chap- 
ters deal with his expedition through tropical Brazil. 
The introductory matter by several hands entitled 
“Roosevelt as a Nataralist" on the whole does little 
service to his memory ; but the subsequent chapters 
from the pen of the great man himself are very 
different, and at once arouse the reader’s interest. 
There is probably no better account of life on & cattle 
ranch in the 1880’s than Roosevelt’s—he writes with 
sympathy, knowledge and understanding. His style 
is simple and direct, and gives & most vivid picture 
of the country with it human and other wild inhabi- 
tants. His accounts of the game animals, the birds, 
and the smaller creatures are first class, and his yarns 
about his cowboys and about his adventures with 
‘bad men’ and other Cesperadoes are thrilling. It was 
a hard strenuous life, and he lived and enjoyed it tó 
the full. : 

It was in later life that Roosevelt undertook his 
South American expedition, which turned out to be 
& laborious and at times & hazardous journey; he 
was perforce more of & passenger than he would have 
wished to have been. His account of it is interesting, 
but it has not the vitality of the chapters on the old 
days in Dakota when ke was in full health and vigour. 

A chapter criticizing the Thayers’ book on revealing 
and concealing coloretion in the animal kingdom, 
originally published many years ago, is of little 
present interest—the Thayers’ principle of counter- 
shading is generally agreed, and all their fantastic 
nonsense has long ago been forgotten. A short 
chapter “In Defence of our Natural Heritage" 
reminds the reader that Roosevelt was one of the 
great pioneers of conservation, which has made so 
much progress all ove? the world since his day. 

The book is decorated with most attractive sil- 
houette designs by Ugo Mochi; but it is marred by 
numerous misprints that ought to have been elimin- 
ated by competent proof-reading. 

L. Harrison MATTHEWS 
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Astronomical Photoelectric Photometry 

Edited by Frank Bradshaw Wood. (A Symposium 
- presented on December 31, 1951, at the Philadelphia 
: meeting of the American Association for the Advance- 
ment of Science.) Pp. vii+141. (Washington, D.C. : 
American Association for the Advancement of Sciénce; 
London: Bailey Bros. and Swinfen, Ltd., 1953.) 33s. 


N his preface to this publication, consisting of 
éight papers submitted at a symposium presented 
on December 31, 1951, at the Philadelphia meeting 
of the American Association for the Advancement of 
Science, the editor states that it is the intention of 
the volume to provide a summary of use to those 
actively at work in this field and yet provide guidance 
to astronomers embarking forthe first time on a 
programme of photoelectric observations. 

The first paper, on the topie of direct-current 
techniques, contains a valuable bibliography, the 
references including most of the important papers 
from the days of pre-multiplier photometry up to 
recent years, 

“The second paper, dealing with alternating-current 
techniques and sources of error in photoelectric 
stellar photometry, suffers in its first few pages from 
a lack of lucidity. The portions dealing with sources 
of error are the more interesting features of this 
communication. 

Pulse-counting techniques are represented by two 
papers, one contaming a detailed description of the 
photometer at the Cook observatory and the other 
the recent developments in Great Britain carried out 
at Cambridge by Redman and Yates. 

A recent photoelectric installation at the Observa- 
toire de Haute Provence is described in two papers 
by Lallemand and Lenouvel. 

A photometer constructed by Walraven combines 
the advantage of the null method with the excellent 
properties of the phototube, the arrangement in effect 
constituting a servomechanism. 

The final paper in this attractively produced little 
book is by Whitford and concerns a consideration of 

' ultimate limits and a critical summary. 


A. H. JARRETT 


Organic Peroxides 

Their Chemistry, Decomposition, and Role in Poly- 
merization. By Arthur V. Tobolsky and Robert B. 
(New York: Interscience 
Interscience Publishers, 


' Mesrobian. Pp. x 4-198. 
Publishers, Ine. ; London: 
Ltd., 1954.) 5.74 dollars. 


HIS excellent little book provides a general 

account of the chemistry of organic peroxides 

with special reference to their role in initiating 
polymerization reactions. 

The first of the three sections of the volume gives 

& systematic and well-documented outline of the 


chemistry of the various classes of organic peroxides. 


and hydroperoxides. In the second section the 
manner of decomposition of peroxides under various 
conditions is discussed. The formation of free 
radicals and the diagnostic tests which may be used 
to detect their formation are given special considera- 
tion. Other modes of decomposition such as the 
Haber-Weiss process and heterolytic cleavages are 
also included. In the final section the kinetics of 
polymerization of substances of the vinyl type, such 
as styrene and methyl methacrylate, are described, 
and the methods used for determining the character- 
istics of the process are discussed, including the rates 
of initiation of polymerization and the related 
catalytic efficiencies of various” peroxides. 
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The physical properties and the explosive nature 
of known organic peroxides are presented in tabular 
form as appendixes. Literature references extend to 
1953 inclusive, and there are complete subject and 
author indexes. 

This volume will provide & useful introduction to 
the subject which should be of real value to senior 
students or research workers. G. M. BENNETT 


A Textbook of Sound 

Being an Account of the Physics of Vibrations with 
special reference to Recent Theoretical and Technical 
Developments. By Dr. A. B. Wood. Third (revised) 
edition. Pp. xvi+610. (London: G. Beli and Sons, 


' Ltd., 1956.) 425. net. 


O treat in one text-book both classical and 
modern acoustics has now become impossible. 
Beranek needs more than nine hundred pages to 
deal with acoustical measurements alone. Electro- 
acoustics, communication theory, ultrasonics, speech, 
physiological acoustics, architectural acoustics and 
musical acoustics each need separate volumes. Dr. 
A. B. Wood resolves the difficulty by continuing to 
present a standard treatment of classical acoustics. 
New diagrams, new references and fifty more pages 
of letterpress are added to the second edition. i 
The point of view is still that of classical acoustics, 
with its emphasis on those features of vibrating 
systems which can be treated by simple mathe- 
matical or experimental techniques, that is, on the 
steady state. Yet, as soon as speech, music or noise 
reaches a steady state, ib ceases to be speech, music 
or noise. 

Phenomena contrary to the ideas of classical 
acoustics are apt to be treated with caution. For 
example, in 1924 Harvey Fletcher, using electric 
filters, showed that if several of the lowest com- 
ponents of a complex sound were removed, the pitch 
of the sound was unchanged. Referring to this effect 
in this 1955 edition, Dr. Wood stil! writes, “He 
{Harvey Fletcher] claims to have proved that only 
the quality and not the pitch ... is changed". 
The student would be helped by the addition of a 
short annotated bibliography of the many excellent 
books on acoustics published during the past ten 
years and also by notes on such journals as Acoustica 
and the Journal of the Acoustical Society of America, 
especially as the latter journal publishes in each 
number a very comprehensive list of references to con- 
temporary papers on acoustics. W. H. GEORGE 


, Call of the River 


By Mabel E. Byrt. Pp. 1274-8 plates. 
Country Life, Ltd., 1955.) 8s. 6d. net. 


HE “Call of the River" is a story of wild life, 

of otters in particular, on waterway and sea- 
shore. The tale is well told, the adventures of the 
otters making good reading in the tradition of that 
great master of Nature fiction, Ernest Thompson 
Seton, though unfortunately the standard of accuracy 
is not quite so high as that of the Canadian writer. 
Here and there the author slips—for example, the 
dramatic fight of the otter with the giant conger eel. 
This is staged in the river, regardless of the conger 
eel being & marine fish not in the habit of entering 
fresh water. Yet by and large the book gives a vivid 
picture of wild life on our English rivers and in 
particular of that remarkable mammal, the otter. 
The illustrations are from photographs, and the 
excellent coloured jacket is from a painting by 
Michael Lyne. F. P. 


(London : 
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PERKIN AND THE DYESTUFFS INDUSTRY IN. BRITAIN 


By -R. BRIGHTMAN 


Recently Division Bibliographer, sometime Chief Librarian of the Dyestuffs Division, 
Imperial Chemical Industries, Ltd. 


9 o centenary of the discovery of mauve may 
be celebrated variously from the Easter vacation 
of 1856 when W. H. Perkin, at the age of eighteen, 
accidentally made the discovery while working in the 
rough laboratory he had fitted up in his home at “King 
David's Fort", King David's Lane, Shadwell; from 
the date of the reply he received, on June 12, 1856, 


from the firm of Pullar, of Perth, to whom he sent _ 


specimens of his dyed silk, reporting the discovery as 
“decidedly one of the most valuable that has come 
out for a very long time" (provided it did not make 
the goods too expensive); or from August 26 of the 


same year, the date of the first patent application’ 


for a synthetic dyestuff. Any of these dates will 
serve, though the last comes nearest to giving the 
true measure of Perkin’s achievement. None of 
them, however, fully represents Perkin’s claim to 
remembrance as the founder of the synthetic dye- 
stuffs industry, and the Perkin centenary which 
really deserves commemoration is not his fortuitous 
discovery of the dyestuff but the opening of the 
works which, in June 1857, he began to build for its 
manufacture at Greenford Green, near Sudbury. Six 
months later mauve, or aniline purple, was in use at 
Bethnal Green in the silk dyehouse of Thomas Keith 
and. Sons, which was the first firm to use ib on an 
industrial scale. ; 

The story of this achievement has often been told, 
not always, however, with full justice to the magni- 
tude of the achievement of a young chemist who had 
not even seen the inside of a chemical works and 
whose knowledge was derived entirely from books. 
Moreover, at that time very limited supplies of 
benzene were available, as there was little use for it, 
nor was the fuming nitric acid thought to be essential 
m making nitrobenzene obtainable commercially, and 
only in 1854 had Béchamp found that on a laboratory 
scale nitrobenzene could be reduced to aniline by 
means of finely divided iron and acetic acid. With- 
out this discovery, as Perkin himself said in his 
Hofmann Memorial Lecture!, the coal-tar colour 
industry could not have been started. The successful 
manufacture of aniline from nitrobenzene appeared 
to be so formidable a task that attention was first 
directed to the possibility of extracting by acid 
washing the mmute quantity of aniline contained in 
coal-tar, and only-after many experiments was this 
source abandoned as too expensive and yielding too 
mpure a product. Such difficulties might well have 
deterred a far more experienced man than Perkin, 
whose venture, moreover, was undertaken in the face 
of strong discouragement from Hofmann, in whose 
laboratory at the Royal College of Chemistry Perkin 
had been working, and whose comment on the 
desirability of synthesizing quinine (made in the 
Reports of the: Royal College of Chemistry for 1849) 
probably prompted Perkin's experiment, as indeed 
he admitted in his Hofmann Memorial Lecture. 
Perkin tells how, in October 1856, following visits to 
Pullar at Perth and experiments on cotton dyeing 
and on calico printing, which in the absence of suit- 


able mordants were less encouraging than he had. 
hoped, he sought a2 mterview with Hofmann and 
told him of the disecvery, showing him also the dyed 
patterns and annourcing his intention of leaving the 
Royal College of Chemistry to undertake its manu- 
facture. Hofmann appeared to be much disturbed 
and spoke as if Perkin was taking a false step which 
might ruin his future prospects. - 

None the less, young Perkin had ‘faith in his 
results; but there has been little mquiry into the 
reasons which in 1856 made Perkin so confident of 
the importance of his discovery and so resolute to 
embark on its manufacture in the face of powerful 
discouragement and formidable technical difficulties. 
Dr. C. J. T. Cronshaw truly remarked in his Jubilee 
Memorial Lecture to the Society of Chemical Industry : 
“If a Faery Godmotker had given Perkin the chance 
of choosing the precise moment for his discovery, he 
could not have selecsed a more appropriate or aus- 
picious time'?, It is hard to believe that a youth of 
eighteen could fully apprehend the opportunities 
which the expanding textile industries alone offered 
to the new colouring matters that were to come out 
of coal tar in the next two decades, but justice 
cannot be done to his achievement unless we look a 
little more closely nct merely at the way in which 
the discovery was rade and brought to technical 
fruition by Perkin himself, but also at the scientific 
and technical and commercial background of th 
time. ' 

At the time Perkin made his discovery, he was a 
research assistant to Hofmann in Hofmann’s labor- 
atory at the Royal College of Chemistry, to which 
Perkin had been promoted in 1854 and where he had 
completed his first investigation, on anthracene, at 
the age of seventeen. We may note, in passing, that 
the crude material for this research was obtained 
from the tar works o2 that Bethell whose discovery 
in 1838 of the value of tar for creosoting timber, 
coupled with the railway boom, had opened up one 
of the first considerable markets for coal tar and 
taken us a step towards the beginning of organic 
chemical industry. Psrkin’s object on this occasion 
was to prepare an amino-compound through the 
nitro-compound, and although he failed to obtain the 
latter, he prepared what were later recognized to 
be anthraquindne ani chloro- .and bromo-anthra- 
quinones, and gained experience of great value when 
later he began work or the production of anthracene. 

It 1s worth while looking a little further at the 
Royal College of Chemistry, which Perkin entered in 
October 1853, on leav:ng the City of London School 
at the age of fifteen, for part of Perkin’s fortune 
consisted in the availability of such an institution 
for teaching and research in chemistry. True, as 
Perkin tells us, at the age of twelve or thirteen he : 
had been greatly attracted to chemistry, with its 
possibilities of making new discoveries, by some 
chemical experiments shown him by a friend, par- 
ticularly by the power of crystallization in definite 
forms possessed by sorce compounds. He determined, 
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if possible, to become & chemist, and immediately 
commenced to accumulate bottles of chemicals and 
to make experiments. 

Perkin’s father was disappointed at William’s 
choice of & career, as the outlook for chemistry was 
very poor in those’ days, but eventually he was 
allowed to follow his bent and to enter the College 
founded only eight years earlier. "There was at-this 
time, it is true, seldom any desire among students to 
become chemists, but it is not solely because of 
Perkin that Mr. W. A. Silvester? described the Royal 
College of Chemistry as the seed plot of the dyestuffs 
industry; and the circumstances in which the 
College was founded little more than ten years before 
Perkin made his discovery deserve attention. It 
could not well have been created at that time without 
the support of some strong popular feeling. 

In this second quarter of the nineteenth century, 

organic chemistry was still little known or studied in 
Great Britain; as Liebig said at the Liverpool 
meeting of the British Association in 1837, it was 
only beginning to take root. Moreover, here and 
elsewhere the idea that chemistry should be taught 
and learnt in the laboratory was still new. Strom- 
meyer had begun to admit students to his laboratory 
at Göttingen for practical instruction in chemistry 
in the first decade of the nineteenth century, but 
Thomas Thomson, then reader in chemistry in the 
University of Glasgow, in the next decade opened 
his laboratory to students‘ and, according to Lord 
Kelvin, himself in 1834 one of Thomson’s students, 
this became the first laboratory in the world in 
which was carried out chemical research and the 
practical instruction of. university students in 
chemistry. There were indeed other chairs of 
chemistry in Britain—that at Aberdeen was founded 
in 1793 and one at Cambridge had been created in 
1702, while Daubeny had been professor of chemistry 
at Oxford since 1822. 

None the less, the chair and laboratory at Glasgow 
are to be remembered here first because Thomson 
and Graham, who came to the Andersonian Institu- 
tion, Glasgow, as professor of chemistry in 1830, 
spread the idea that laboratories- were necessary in 
training chemists and, second, for the part which 
Graham and his students took in founding the 
Royal College of Chemistry, where Perkin and others 
who played so conspicuous & part in the development 
of the early dyestuffs industry were trained. No 
longer had students of chemistry or physics without 
independent means to rely for experimental work on 
such private bodies as the London Institution or the 
Manchester Royal Institution. For many years those 
with the means to do so flocked to the famous 

“laboratory which Liebig opened at Giessen in 1826, 
or, after 1836, to that of Wohler at Gottingen. . With 
the opening of the Royal College of Chemistry in 
1845 there was in Great Britain also public provision 
for the practice of experimental chemistry. 

The impulse to scientific and technical education 
had thus been given when Perkin entered the Royal 
College of Chemistry: Playfair’s report on industmal 
education on the Continent had been published in 
1853 and Herbert Spencer’s articles on the need for 
scientific education began to appear in 1854. We 
have still to examine, however, the circumstances 
in which that College was founded. Among 
Graham’s students during the seven years before he 
went to London as professor of chemistry in the newly 
founded University College were Lyon Playfair and 
James Young, both of whom followed Graham to 
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London. Lyon Playfair, after two years as Graham’s 
private assistant in 1839, on Graham’s advice went 
to Giessen to study under Liebig, and there he first 
met Hofmann, at that time studying mathematics 
and physics. Playfair’s friendship with Liebig led to 
him. acting as conductor and interpreter when in 
1842 Liebig made his famous tour of Britain. The 
immediate effect of this tour was to make chemistry 
@ popular science and to strengthen the hands of 
those like Graham who were seeking to develop’ 
laboratory teaching. The School of Mines, which 
was opened in Jermyn Street, and King’s College, 
London, as well as University College, gave much 
attention to laboratory teaching. Following an 
unsuccessful attempt to found a Davy College of 
Practical Chemistry within the Royal Institution, 
the efforts of Sir James Clark, the Queen’s ‘physician, 
and the Prince Consort, led to the founding of a new 
College of Chemistry, to which A. W. Hofmann was 
invited as director. 

The College opened with temporary jab ORARE n 
George Streot, Hanover Square, in October 1845, but 
by October 1846 was installed in new buildings 
fronting on Oxford Street under the title of the 
Royal College of Chemistry. When the College, 
in 1853, was incorporated with the new School of 
Mines and of Science Applied to the Arts, founded 
in 1851, Lyon Playfair, professor of chemistry in 
the latter, retired in favour of Hofmann. In the 
laboratories of this mstitution Hofmann, in the 
two decades 1845-65, laid an enduring mark on 
technical education in Britain and provided the 
emergent chemical industry with many of its leaders 
in the second half of the nineteenth century. His 
first batch of twenty-six students in 1845 included 
E. C. Nicholson, F. A. Abel, Warren de la Rue, G. 
Simpson and C. W. Bloxam, the second batch C. B. 
Mansfield, F. Field and George Merck, while among 
Hofmann’s assistants besides students such as E. C. 
Nicholson, J. Spiller and W. H. Perkin himself were 
H. Medlock, Peter Griess and C. A. Martius. C. 
Simpson, like W. Spiller, E. Nicholson and G. Maule, 
were all partners at some time or other in Simpson, 
Maule and Nicholson or Brooke, Simpson and 
Spiller. H. T. Lowe, another student of 1848, was 
works manager to the former firm, F. Field, chemisb 
to the same firm, and J. Spiller, consulting chemist. 

' Among students preceding Perkin there were also 
W. Odling, W. Crooks, G. D. Liveing, while after him 
came W. A. Tilden and, just as Hofmann left for 
Berlin, W. Thorp and H. E. Armstrong. 

These names alone give some measure of the 
influenee of Hofmann and his students upon the 
chemical thought and industry of the time, but the 
picture is still incomplete. - Not only did young 

"Perkm enter the doors-of the Royal College of 
Chemistry in the first flush of the development of 
practical laboratory work in Britain and when the 
impulse which the Great Exhibition of 1851 had 
given to technical education was still felt; he entered 
an institution where teaching and research were 
proceeding side by side under an inspiring leader 
who was rapidly writing new chapters in organic 
chemistry. The way was being prepared for the age 
of organic synthesis, and young Perkin’s enthusiasm 
for research is better understood when we recall the 
exciting developments of the time as Laurent con- 
verted Dumas’s theory into a real theory of sub- 
stitution, Wurtz, Hofmann, Williamson and Odling 
elaborated the theory of types, Frankland, working 
on radicals, introduced the doctrine of valency, and 
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in 1858 Kekulé and Couper independently and 
simultaneously advanced a satisfactory theory of 


molecular constitution restmg on the quadrivalency’ 


of carbon and the capacity of carbon atoms to form 
chains, and that this theory in 1865 led Kekulé to 
his hexagonal structure for benzene. 

“England is not the land of science", wrote Liebig 
to Berzelius in 1837; but although it is true that 
nowhere in the country was there for decades to 
come any school of organic chemistry comparable 
with that which Baeyer established at Munich, many 
of the important contributions of the period 1840-70 
came from chemists working in Britain who might 
be seen at the regular meetings of the Chemical 
Society or the Royal Society, the journals of which 
provided the means of publication for Hofmann as 
well as for Perkin himself and others like Griess. 


Moreover, in the relatively small circle of chemists~ 


(even in’ 1856 the Chemical Society had only 256 
Fellows) in which these developments took place, 
many were known to each other and moved as easily 
from London to Giessen or Gottingen or Heidelberg 
as from Glasgow to London or Manchester or Liver- 
pool or Edinburgh. 

The Chemical f Society had only been founded in 
1841 and its Journal did not appeay regularly until 
1848, but by the time Perkin entered the Royal 
College of Chemistry it had won its place as a medium 
of communication, not least for the work which 
Hofmann and his school were carrying out on the 
ammonium ,bases and the compounds of coal tar. 
The importance of this edrly work of Hofmann, 
Mansfield, Medlock and Nicholson on benzene, 
toluene, aniline, toluidme and alkylanilines, and 
especially the development by Mansfield of the teeh- 
nique of fractional distillation, is not easily over- 
stressed. Without it Perkin could scarcely have 


attempted the manufacture of mauve and other. 


dyestuffs for which those compounds were required. 

Perhaps young Perkin was also fortunate, there- 
fore, that in entering the one real school of organic 
chemistry in Britain at the time, he entered one 
which arose out of technology. Although Hofmann’s 
first research at Giessen had been upon the nature of 
coal tar, and his paper describing this work, entitled 
“A Chemical Investigation of the Organic Bases 
contained in Coal-Tar Naphtha”’, was published in 
the Philosophical Magazine in 1844, coal tar was still 
largely a waste product and something of & nuisance 
when Hofmann came to London. Apart from the 
developing use of creosote for preserving timber, it 
was still frequently mixed with ashes and used to 
heat the retorts of the gasworks or the stills in which 
young Read Holliday was distilling ammonia from 
the ammoniacal liquor of the gasworks. 

Garden had isolated naphthalene from coal tar in 
1819, but it was for some time regarded as doubtful 
whether naphthalene existed as such in the tar or 
was & product of its decomposition. Mansfield, 1n his 
paper on coal tar in the Journal of the Chemical 
Society in 1847, remarking on the deposition from the 
tar of the London gas works of naphthalene as 
granular crystalline masses, called ‘salts’ by the 
workmen, states that it was thrown away as useless 
or burned for lamp-black, although priced at 4-5s. 
an ounce in chemical catalogues. Faraday discovered 
benzene in oil gas residues and described it to the 
Royal Society in June 1825 and suspected its presence 
in coal tar, and in 1832 Dumas and Laurent dis- 
covered anthracene in residues from the distillation 
of coal. Two years later Runge indicated the 
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potentialities of cogl tar for the organic. chemist, 
isolating carbolie acid, or phenol, pyrrole, kyanol or 
aniline and leucol or quinoline, none of which he 
analysed; and besides noting the blue coloration 
developed on oxidation of aniline with bleaching 


‘powder, he also described an aniline black, emeraldine 


as well as rosolic acid, while according to B. Anfts 
he had discovered purpurin in 1822 and obtained a 
Prussian patent in 1823. 

These hints, however, were not taken until first 
Hofmann began to investigate aniline and quinoline, 
and then Perkin tred to oxidize aniline. Runge 
appears to have had some real appreciation of the 
possibilities, but was frustrated by E. E. Cochius, 
the business manager of the Oranienburg Chemical 
Works, where Runge was employed, from developing 
them and left the firm in 1852. Thus it was that 
practically all the aniline used by Hofmann in his 
numerous inquiries antil Perkin’s discovery stimu- 
lated its manufacture was obtained by distilling 
indigo with potash. 

At the meeting of the British Association in Man- 
chester. in 1842, Leigh produced evidence of the 
presence of benzene in naphtha; and this was con- 
firmed. _by Hofmann in 1845, who had-already, in 
1843, in a joint paper with Dumas, shown that 
aniline could be obtained from phenol through 
ammonium phenoxids. Hofmann now induced Mans- 
field to investigate the liquid hydrocarbons of coal 
tar. Mansfield succezded in obtaining pure benzene 
and toluene sufficiently pure for Hofmann and 
Muspratt to prepare toluidine from it, while Hofmann 
described ethylanilins, diethylaniline, and methyl- 
aniline in the Journal of the Chemical Society before 
Perkin entered the Royal College of Chemistry. 

None the less, when aniline was required for the 
manufacture of mauve, several inquiries’ were neces- 
sary before a supplier of benzene could .be found. 
Perkin’s first supplies came from Miller and Co., of 
Glasgow, at Ds. per gallon; but this benzene was 
crude; very variable in quality and required redis- 
tillation. Nitrobenzene had only lately been made 
in small quantities as ‘essence de myrbane’ for 
scenting soap and Fad never been made in iron 
vessels. Unable to cbtain commercially nitric acid 
which was sufficiently strong for the nitration, Perkin 
used & mixture of sodium nitrate and sulphuric acid. 
The method succeeded on a small scale,- but many 
precautions were necessary when working with larger 
quantities. In the early stages, the- nitration was 
carried out in large glass ‘boltheads’. Cast iron stills 
with mechanical stirring gear were not introduced 
for some tme after the manufacture of mauve, 
commenced, and. this improvement is attributed to | 
E. C. Nicholson at th» Lockfields works of Simpson, 
Maule and Nicholson. 

. Perkin himself mede large quantiyes of nitro- 
benzene in this way and deserves full credit for 
overcoming on his own the immense difficulties that 
confronted him. None the less, an infant chemical 
industry was already developing, of which the firm 
of Simpson, Maule end Nicholson, established at 
Lockfields in 1853 as manufacturers of fine chemicals, 
was only one.repressntative. Although the firm 


‘failed to obtain the d»sired licence from Perkin and 


Sons for the manufacture of mauve, Simpson, Maule 
and Nicholson sought to manufacture nitrobenzene 
for use by Perkin and Sons, and eventually did so 
cheaply enough to maxe it worth while for Perkin to 
discontinue the manufacture of nitrobenzene, and 
later of aniline also. Originally, at Lockfields as at 
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Greenford Green, the nitrobenzene was reduced in 
iron vessels with removable still.heads which were 
only placed in position when the reaction showed 
signs of starting, and a water-hose was played on 
the still uf the reaction became too violent. It was 
soon found that the cheaper hydrochloric acid could 
teplace acetic acid, and by degrees Simpson, Maule 
and Nicholson became manufacturers of dyestuffs. 
Beginning with a product, roseine, which David 
Price had obtained and patented in 1859, they 
' followed this with the manufacture of magenta, 
which they were the first British firm to make by 
the arsenic process of Medlock and Nicholson. In 
1860 they built the Atlas works at Hackney Wick, 
and on Nicholson’s retirement in 1868 the firm 
became Brooke, Simpson and Spiller. 

Perkin, however, had given the impulse, and the 
manufacture of magenta (the formation of which was 
first observed by Natanson in 1856, about the same 
time that Perkin discovered mauve) was attended by 
nothing like the difficulties which beset Perkin. 
Moreover, while Perkin had first, or at least simul- 
taneously, to work out the preparation of his inter- 
mediates, his rivals largely worked from intermediates 
to dyestuffs; Ivan Levinstein at Blackley a little later 
being possibly the exception. Thus, the improvements 
in the manufacture of phenol for which Dr. Crace- 
Calvert, who had succeeded Lyon.Playfair as pro- 
fessor of chemistry at the Manchester Royal 
Institution, and C. Lowe had introduced from 1857, 
had prepared the way. both for the manufacture of 
picric acid, which had come into use as a dyestuff 
about 1851, and of rosolic acid or aurin. 

Indeed, Manchester was already the centre of a 
small synthetic dyestuffs industry when Perkin made 
his discovery of mauve. Roberts, Dale and Co., for 
example, had begun the manufacture of inorganic 
pigments and dyewood extracts at Cornbrook in 
1852 and their interest in wallpaper colouring made 
them quick to exploit every opportunity of meeting the 
demands of an expanding market. Besides picric 
acid, Roberts, Dale and Co. introduced some of the 
first basic and azo dyestuffs, notebly aniline yellow 
~and Manchester brown, and they had in their service 
for a time such chemists as Caro, Martius and 
Leonhardt, while Peter Griess was a consultant. 
According to J. B. Cohen, at one time the firm 
bought from Perkin and Sons the mauve residues, 
specially purified them, and sold the product to 
calico printers, who used it as a pigment, fixing it 
on the fibre with albumen. In Manchester also was 
centred the manufacture of murexide, the derivative 
of alloxan, the use of which in dyeing wool had been 
described by Schlumberger in September 1853, and 
which was freely marketed for dyeing silk and wool 
in 1856, 

There are two features about the existence of this 
infant dyestuffs industry in Manchester which deserve 
notice. First, while there was a large and expanding 
market for the new wares in the surrounding counties 
of Lancashire‘ and Yorkshire, the real impulse to 
their introduction came from the French dyers, from 
whom also came much of the demand for an in- 
creasingly purer grade of phenol during the decade 
1857-66 which stimulated the work of Crace-Calvert 
and Lowe. It may well also have encouraged Ivan 
Levinstein to make his venture at Blackley in 1864, 
and it certainly facilitated Read Holliday’s entry into 
the dyestuffs field; from distilling coal tar and 
' supplying primary materials, he began to make the 
intermediates, and, commencing with magenta in 
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1860, then the colours themselves. Read Holliday 
was also helped by Mansfield, who at the time of his 
accidental death was working with hydrocarbons 
supplied by Read Holliday and Sons and had for the 
last five years of his life been experimenting for them- 
on the utilization of benzene and toluene. 

Perkin, however, had not only to make his dye- 
stuff and, at first at least, the nitrobenzene and 
aniline required for its production. Its purification 
called for equal resource, and it may be mentioned 
that he had considerable difficulty in getting per- 


_ fectly tight joints for the process of extracting the 
- erude oxidation product under pressure with naphtha 


or strong spirits of salt. Perkm had further to find 
satisfactory methods of applying the mauve to 
fabrics and also to induce the dyers to use them: 
Pullar wrote to him, in the letter of June 12, 1856, 
already quoted: ‘“This colour is one which has been 
very much wanted in all classes of goods, and could 
not be obtained fast on silk, and only at great 
expense on cotton yarns. I enclose a pattern of the 
best lilac we have on cotton—it is dyed by only one 
house in the United Kingdom, but even this is not 
quite fast and does not stand the tests that yours 
does, and fades by exposure to air”. When, with the 
assistance of his elder brother, T. D.-Perkin, he had. 
prepared a few ounces of mauve, Perkin visited 
Pullar’s and made some experiments.on cotton 
dyeing, only obtaining, however, pale direct shades, 
not fast to washing, as no suitable mordants for a 
basic dye were known at that time. Experiments on. 
calico printing were also made at some print works; 
but printers feared that the dye would be too dear 
and, although it proved to be one of the most service- 
able colours as regards fasóness, they were not 
satisfied because it did not resist bleaching powder 
like madder purple. Perkin then found that appli- 
cation with casein gave good results, but the printers 
who tried it were not enthusiastic and even Pullars 
began to waver. In January 1857, however, on Mr. 
Pullar’s advice, Perkin saw Thomas Keith, a silk 
dyer of Bethnal Green, and after making a few 
experiments Keith encouraged Perkin to proceed 
with the production of mauve. 

Thomas Keith and Sons were the first firm to use 
aniline purple on an industrial scale, and it was in 
use in their silk’ dyehouse in December 1857, only 
six months after the building of the works at Green- 
ford Green was commenced. In dyeing large amounts 
of silk, however, the great affinity of the dyestuff led 
to uneven shades, and Perkin himself found that 
level shades could be obtained by dyeing in a soap 
bath. He was thus the first to introduce this general 
method of dyeing in a soap bath, and independently 
of R. Pullar he also discovered the general method 
of dyeing basie' dyes ‘on cotton mordanted with 
insoluble inorganic’ compounds of tannm. This 
method, in which cotton was steeped in a decoction 
of sumac or other tannin, then in a solution of 
sodium stannate (or alum), next in acidified water 
and finally dyed with aniline purple, was universally 
employed in preparing cotton for dyeing with basic 
dyes until the use of tannin and tartar emetic was 
discovered by John Dale, son of the founder of 
Roberts, Dale and Co., in 1861 and introduced by 
Thomas Brooks, of Manchester. Calvert claims, 


. indeed, that he and Lowe succeeded in fixing aniline 


and orchil colours with tannin and alumina as 
early as 1858 and that they observed the precipita- 
ting action of tannins for coal tar colours in 1856. 
Others, such as Greatrix of Butterworth and Brookes, 
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were also working with gall-nuts and stannous oxide 
or alumina, and it is clear that, 1£ Perkin led here, it 
was nob by much. 

It was not, however, until the end of 1868, when 
the French printers had already introduced mauve 
into their patterns, that British printers began to be 
interested in the colour. Perkin, however, was not 
satisfied with the simple method by which mauve 
‘was origmally used with casein, albumin or glue, 
followed by steaming, and worked for some time 
on this problem at the Dalmonach Print Works, 
Alexandria, Dumbartonshire, where mauve was first 
used in Britain for printing on the large scale. With 
Matthew Grey, he devised and patented a process 
for prmting with a lead salt, passing through an 
alkalne solution of soap, followed by dyeing in a 
boiling soap bath. This gave good results, but could 
oy eee ee ee ee printers 


metallic oxide, 
which became the most im t method until, in 
1862, Perkm and A. Schultz discovered and patented 
a process based on the formation of an insoluble 
aluminium arsenite of mauve. This process could be 
used in multicolour patterns, gave brilliant shades 
fast to washing and was very largely used. 

Perkin not only thus largely pioneered the apph- 
cation of the colouring matter, he also originated the 

S ees of Ping Se ee WA a 
nical service. He spent some 
showing tha dyer how to dye mixed fibrei of cotton 
and wool successfully with mauve, and his pioneer 
work in this direction cleared the way for the later 
introduction of magenta, Hofmann's violet and other 
colours also. It was not only in the manufacture of 
the aniline dyestuffs that Perkin started the ball 
rolling : he was as much a pioneer in the application 
of the colours. As H. E. Armstrong remarked : 
“Almost everythmg he did was novel, and he was 
right in nearly everything", 

Manve itself had a comparatively short run, and 
the range of dyestuffs manufactured at Greenford 
Green was never extensive. At the International 
Exhibition in London in 1862, Perkm and Sons 
staged an exhibit of the varied uses of mauve and 
displayed a metallic ghstenmg block of the uffs 

representing the quantity obtamable from 2,000 tons 
of of coal t tar and sufficient to print 100 miles of calico. 
The following year it was used by Thomas de la Rue 
as an insoluble Jake m printing the British sixpenny 
postage stamp ; but within ten years from the outset, 
use of mauve was very limited and one of its last 
uses was m ipee the 1881 issue of lilac British 
penny postage = which continued in use until 
of Queen Victoria's regm. Perkin's other 
major achievement—the synthesis and manufacture 
of alizarin—belongs to the last few years of the firm's 
existence: the first invoice for the artificial alizarin 
was dated October 4, 1869, in which year the firm 
made one ton of paste. In 1870, when they made 
40 tons, the firm was still practically the only maker, 
and in the following three years they made 220 tons, 
800 tons and 435 tons of paste with practically no 
opposition in the home market. 

In the preceding ten years, however, Perkm and 
Sons had manufactured magenta by the mercury 
nitrate process (quickly discontinued), an ethyl 
derivative of mauve known as dahlia, for dyeing and 
calico printing; anilme pink, or safranine, obtained 
by oxidizmg mauve with lead peroxide ; the Britannia 
violete, discovered by Perkin in 1863 and obtained 

magenta with 
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tine in methyl alcohol under pressure; and 

km'a green obtained from these with acetyl 
chloride (a process which necessitated the manu- 
facture of both p trichloride and acetyl 
chloride), used in salico printing in pee of the 
expensive iodine green’. The firm also made mixtures 
of aniline salta, oxtlizing agents, and copper com- 
pounds for use in ucing aniline black. 

Thus, Perkin'a contribution to the dev t of 
the mdustry 18 not in the range of dyestuffs which he 
actually manufactured but in his demonstration of 
its possibilities and the resource and determination 
with which he overcame the initial obstacles alike to 
the manufacture of mauve and to its application in 
dyeing. To apprec-ate ay the magnıtude of his 
achievement it 18 necessary to compare the range of 
colours available fcr the dyer's palette when he 
began his work with that available some five years 
later, when Hofmann reported as juror on the 
Chemical Section of the International Exhibition in 
London, and also to notice the way m which his ideas 
pervaded the scient-fie and technical circles of the 
time. By and large, the dyer used logwood 
and navy shades, for blue, madder for red, 


report 
at the time of the Great Exhibition of 18861. which 
puts the exports of cotton, linen, silk and leather 
manufactures as more than £45,000,000, imports of 
Soohinen Had ee ee maa ey 
by weight iridis 1847 and 1850, and by 1851 
cochineal and lac dyzs had quite superseded kermes. 
In this report, synthwtic dyestuffs are not mentioned, 
although Guignot shewed specimens dyed with preric 
acid at the Exhibition. Even two years later, J. 
Napier's "Manual of the Art of Dyeing” contains no 
mention. of pierio azid, and yellows on silk were 
obtained solely with weld, bark and fustic or bark 
and annotta liquid. Even O'Neill's “A Dictionary of 
Calico Printing and Dyeing” in 1862 says of picric 
acid, "This is only lately introduced as a dyeing 
material for alks and woollens", but he reports that 
abundance of murexide was coming into the market 
along with a process of applying it on calico. 
Hofmann in this juror’s report quotes from an 
article of Auges 24, 1862, by M. E. Meunier : “Not- 
withstanding the encrmous price at which the aniline 
colours have been sold, the new industry has already 
exercised a moat di influence.on the com- 
merce of cochineal. From 15 francs 60 centimes per 
kg. the price of cozhineal has fallen to 8 francs. 
Safflower 1s difficult to dispose of at 25 francs per 
kg. although two years ago easily sold at 45 francs. 
The production of picrio acid has considerably 
diminished the importation of yellow dyewoods. 
Even indigo itaelf, although still occupying the first 
rank as a colouring matter, has been thrown some- 
what into the shade by the bruilliancy of the anilme 
blues and violets. Far dyeing silk, indigo 1s no longer 
used. Thus, of three dyeing materials, hitherto 
considered mdeatrucuble elementa of the commercial 
rh arta of tropical countries, we find indigo 
in its X nigger arse and cochineal and 


It did not then perhaps appear as fully as to us 
áo-day how lasgely thak wea due 40 (he wück of one 
young chemist, still anly twenty-two, but in England 
at least the natural dyestuffs retamed a strong place 
in the dyeing and printing trades for more than a 
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generation. Not for a decade was Perkin’s production 
of synthetie alizarin to bring about the rapid dis- 
placement of madder. and the replacement of natural 
indigo by the synthetie product waited on the 
investment of more than £1,000,000 in research and 
thirty years of sustained endeavour, and added 
£3,000,000 to the annual turnover of the dyestuffs 
industry. Griess had made ‘the observation which 
led him to his great discovery of the diazo compounds 
before he left Kolbe's laboratory in Marburg, and 
the note in which he first directed attention to this 
new reaction of nitrous acid was communicated to 
the Royal Society on December 8, 1858, by Hofmann, 


whose assistant he had then become. Aniline yellow - 


came in 1863 and Manchester brown in 1864; but 
the flood gates were only opened to the azo dyestuffs 
by Roussin, Witt and Bottiger from 1875, after 
Perkin had left the industry. 

* It was in this juror's report that Hofmann made 
the prophecy: ‘‘England will, beyond question, at 
no distant day, become herself the greatest colour- 
producing country in the world, nay, by the strangest 
of revolutions, she may, ere long, send her coal- 
derived blue to indigo-growing India, her tar-distilled. 


crimson to cochineal-producing Mexico and her fossil , 


substitutes for quereitron and safflower to China, 
Japan and other countries where these articles are 
now derived". Even when Perkin left the industry 
this prophecy was not impossible of fulfilment. 
Perkin had shown the way: together with Hofmann 
and Nicholson he had largely made the industry. 
Hofmann’s students and assistants were every- 
where. Moreover, the little scientific and technical 
society of the time was mobile, and competition 
did not check a real interchange of ideas in opening 
up a new field in which science and -technology 
advanced side by side. 

C. H. Greville Williams, the discoverer in 1859 
(1856 is sometimes claimed, but the evidence is 
doubtful: ihe discovery was patented in 1859) of 
quinoline blue, was a chemist with Perkin at Green- 
ford Green during 1863-68 before founding the firm 
of Williams, Thomas and Dower at Brentford, where 
Witt a little-later made some of the first acid azo 
dyes. F. Field, who gave his name to Field’s yellow, 
or aminoazobenzene, which he made for Simpson, 
Maule and Nicholson, by passing nitrous gases from 
nitric acid and starch into aniline, had been pre- 
viously professor of chemistry at the London 
Institution ; Crace-Calvert in Manchester had a foot 
in industry as well as in teaching as professor of 
chemistry at the Manchester Royal Institution ; 
Lyon Playfair, his predecessor, too, was manager of 
Thomson’s print works at Clitheroe in 1841. 

What seems worth noting in this connexion with 
the founding.of the dyestuffs industry is the extent 
to which, in the meetings of the Royal Society, the 
Chemical Society or the Manchester Literary and 
Philosophical Society in the period from 1840, there 
was to be found a nucleus of members with industrial 
experience as well as a keen interest in the rapidly 
advancing science of chemistry. At the meetings of 
the Chemical Society might be found besides Graham, 
its first president and_one of the only two British 
chemists for whom, in 1837, Liebig had a good word, 
Anderson, Lyon Playfair, W. Odling, Williamson, 
Kolbe, who in 1847 was assisting Playfair in London, 
Frankland, H. E. Schunck, and, in 1853, Kekulé, then 
assistant to Stenhouse at the Mint. The Royal 
Society numbered among its Fellows Edmund Potter, 
James Thomson, Walter Crum and John Mercer, men 
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of mark in calico-printing, and also to be found in 
the Manchester Literary and Philosophicel Society 
and in what are known as the Whalley meetings 
which began about 1843, and although the original 
number of ten persons was nob greatly exceeded, 
were remarkable for the distinction of their member- 


. ship. = 


Less than justice has been done to the influence of 
the Manchester Literary and Philosophical Society 
in the mid-Victorian era in fostering the spread of 
ideas and the interaction of science and technology. 
Early in its history Thomas and Wiliam Henry 
were well known for their contributions in develop- 
ing dyeing and calico-printing, and that tradition 
was carried on in the 'forbies and 'fifties by John 
Dale and by H. E. Schunck, originally a calico 
printer, who in 1842 characterized the organic 
colouring matters to the Chemical Society as an 
“unexplored field” and became one of the earliest 
workers in it, particularly on indigo and madder, 
his investigations providing Pincoff and Co., of 
Manchester, with the basis for the improvements in 
the manufacture of alizarin and gardncin which 
Hofmann commended at the 1862 Exhibition. Co- 
worker with Schunck on alizarin at Rochdale until 
1850 was James Higgin, another Fellow of the 
Chemical Society and an authority on calico-printing, 
who also worked for a time with Dr. Angus Smith 
and later, in 1857, with John Lightfoot had a patent 
application for fixing colourmg matters with glue or 
glutinous or aluminous substances. John Mercer 
himself had retired from his partnership in Fort’s, 
calico-printing works at Oakenshaw eight years 
before Perkin’s discovery of mauve, and the versatile . 
James Young had, in 1847, after eight years in Man- 
chester, in which he founded the first chemical section 
of the Literary and Philosophical Society, been 
started off by Playfair on the quest which founded 
the Scottish shale oil industry. Before he left Man- 
chester in 1852, by bringing together in this Chemical 
Section in informal discussions, usually around the 
tea table, some thirty works chemists, he widened 
the opportunities for discussion between industrialists 
and scientists, then essentially amateurs, already 
notable in and around Manchester. — 

I5 does not detract from the merit of Perkin’s real 
achievements that there is strong evidence that the 
hint given in Runge’s work twenty years earlier was 
not altogether lost on the chemists of the north, and 
that if Perkin had not lighted on mauve others -in 
Lancashire would soon have produced aniline red or 
similar products by oxidizing aniline bases. 

In spite, however, of the evidence of the close 
relations between science and industry at that time, 
we find H. E. Roscoe, in 1883, more than a quarter 
of a century later, expressing the hope that ‘‘calico- 
printers ere long will buy dyes. from British dye 
makers". That hiatus suggests that another tendency 
of the time deserves note in passing, though its full 
effect on the dyestuffs industry was scarcely felt for 
another fifty years. While it is true that Hofmann 
himself returned to Germany in 1865 and that within 
2 few years Caro, Martius, Leonhardt, all of whom 
had worked in the_ developing British industry, 
followed him to build up the industry in Germany 
after the Franco-Prussian war, there was another 
movement outward from the Royal College of Chem- 
istry and the British firms. We have already noted 
the close association of academic life and industry in 
the person of Playfair himself and Crace-Calvert. 
There were others also; but, equally important, 
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Hofmann's students and assistants moved out into 
academic life as well as into industry, and thus there 
were some places at least where the seed which 
Playfair and Roscoe later scattered in their campaign 
for technical education fell on fertile ground: 

So, though within ten years of Perkin leaving the 
industry, drawn by his passion for research, the 
decline of the industry in Britain was being lamented 
by Roscoe, Levinstein and others, the seeds of 
its future expansion were already being scattered. 
But we are not here concerned with why they lay 
dormant for over a generation or the reasons which 
led to the industry languishing to its near extinction, 
or with its brilliant renaissance in the past forty 
years, but to commemorate Perkin’s achievement, 
with Hofmann and Nicholson, in founding an industry. 

That Perkin was fortunate in his hour and in his 
times is undeniable, but the chance which placed 
mauve in his hands was the chance which favours 
the prepared mind. There was nothing haphazard or 
half-hearted about the way in which Perkin equipped 
himself for the career of research on which his mind 
was set, and, through those sixteen years which he 
spent in the industry which he, more than anyone 
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else, created, he displayed the same determination, 
enthusiasm and pioneering spirit that he- brought to 
bear in his láborato-y during a long life of research. 
He could claim, with complete justification in lec- 
turing to the Societ» of Arts in 1868: “to introduce 
& new coal tar colour-after mauve was a comparatively 
simple matter. The difficulties of all the raw materials 
had: been overcome as well as the obstacles". It was 
not his luck but his -nitiative, his resourcefulness, his 
persistence and determination that made him the 
foremost technologist of his day, and the qualities 
and achievements which constitute Perkin’s real 
claim to remembranse in industry are exactly those 
which are still needed as Britain faces the social and 
industrial implications of an age in which coal will 
no longer form the so-e basis of power or of technology. 


1 Trans. Chem. Soc., 69, 59€ (1896) ; J. Soc. Dyers Col., 54, 551 (1038). 
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while still teaching in Edinburgh, 1801—11, Proc. Phil. Soc. Glasgow, 
252 (1854). 
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DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH" : 
l ANNUAL REPORT FOR 1954-55 l 


~ Research Associations 


URING the year 1954-55 grants were offered to 
three new research organiżations, bringing the 
total of those in receipt of grant from the Department 
of Scientific and Industrial Research to thirty-nine, 
with six other co-operative industrial research organ- 
izations which have not yet reached the status of 
research associations. Co-operative industrial research 
for the glass industry has been carried out at the 
Department of Glass Technology, University of 
Sheffield, since 1915; but while this Department 
will continue its long-term fundamental research, the 
work of more direct industrial interest will be under- 
taken by the new Association, to which a block grant 
of £10,000 a year has been offered for the period 
April 1, 1955—-March 31, 1960, conditional on £20,000 
being obtained from industry, and with up to an 
additional £12,000 on a cent-per-cent basis from 
industry. The Research and Development Committee 
of the Timber Development Association, which has 
acquired new premises near High Wycombe, has 
been offered a block grant of £14,000 a-year for the_ 
period January 1, 1955-December 31, 1957, con- 
ditional on £28,000 coming from industry, with up' 
to a further £4,000 on the cent-per-cent basis. 

New terms of grant were offered to eight research 
associations and research councils during the year. 
The British Leather Manufacturers Research Associa- 
tion, for the period October 1, 1954-September 30, 
1956, will receive a block grant of £16,000 a year, 
conditional on £32,000 coming from industry, with 
up to a further £12,000 on & cent-per-cent basis. 
From October 1, 1956, to September 30, 1959, the 
block grant will be conditional on the Association 
receiving £34,000 from industry. A special pro- 
gramme of research on the dyeing and pigment- 


* Continued from p. 771. 


finishing of leather has been commenced, and trials 
on goatskins in India through the monsoon indicate 
that sodium pentachlorophenate is effective in keeping 
sound skins in a good condition. Long-term investi- 
gations of the particle size of chromium complexes 
in solution indicate that the average size increases 
with the basicity of chrome tanning liquors. A 
method has been found by which soft and extensible 
leather backing can be made to adhere to glacé kid 
skins, and comprehensive washing trials have shown 
that while soap is harmless to chamois washing 
leathers, anionic detergents containing polyphos- 
phates, as well as ncn-ionie detergents, are liable to 
cause damage. 

The Cutlery Research Council, which for the period 
January 1, 1952-December, 31, 1959, will receive a 
block grant of £3,009 a year, conditional on £4,000 
coming from’ industry, and up to a further £3,000 on 
the cent-per-cent basis, continued its long-range 
project on the properties and heat treatment of. 
cutlery stainless steel. In accordance with the change 
in emphasis to longer-term work of & more funda- 
mental nature, projests have been initiated on the 
quality and characteristics of cutlery edges and a 
study. of mechanica. polishing processes and the 
surface finishes they produce. For the period January 
1, 1955-December 3I, 1959, the block grant to the 
Parsons and Marine Engineering Turbine Research 
and Development Association will be increased to 
£40,000 a year, condizional on £100,000 coming from 
industry, with up to & further £30,000 on the basis 
of £75 for each acditional £100 from industry. . 
Extensive tests on an experimental high-pressure, 
high-temperature steam turbine operating at 1100? F. 
and 1,100 lb./sq. in. are revealing the relative suit- 
ability of various materials for use under these 
conditions. An epicyzlic turning gear incorporating 
& hydraulically operated disk brake for engage- 
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ment and an automatic overload cut-out has been 
developed, and great advances made in the design of 
new bearings which have much lower power losses, 
greater overload capacity, and the ability to continue 
running after occurrence of oil failure. 

The terms of grant to the British Internal Com- 
bustion Engine Research Association for the period 
April 1, 1954—March 31, 1957, are unchanged, pro- 
viding a block grant of £15,000 a year conditional on 
£25,000 being received. from industry, with an 
additional £10,000 on the usual basis. Further con- 
firmation has been obtained of the accuracy of the 
Bicera, method of evaluating crankshaft stiffness, and 
investigations of the running characteristics of a 
four-stroke cycle engine fitted with variable-ratio 
pistons continued, employing turbochargers of con- 
ventional type. Work on test rigs continued in order 
to determine the applicability to larger engines of 
previous findings in connexion with valve gear noise 
and a simplified form of pilot injection device, 
intended primarily for use with a hydro-pneumatically 
operated injection pump, has been developed. 

The Motor Industry Research Association, which 
has completed its first year in its new laboratories at 
Lindley, near Nuneaton, will receive a block grant of 
£30,000 a year, conditional on £80,000 commg from 
industry, for the period July 1, 1955—June 30, 1960, 
with up to a further £30,000 on the basis of £76 for 
each additional £100 from industry. Work proceeded 
on a study of bending and torsional loads in the 
crankshafts of a ‘square’ petrol engine (in which the 
cylinder-bore and piston stroke are equal) and of 
a 10-litre, 6-cylinder, 4-stroke, compression-ignition 
engine. The effect of design features of cast crank- 
shafts on the torsional fatigue strength was studied 
and also the causes of failure in service of splined 
axle shafts, and work initiated on torque converters 
included a critical survey of hydrokinetic, hydro- 
static and mechanical converters and experimental 
investigation of a hydrostatic converter. 

For the period October 1, 1956-September 30, 
1960, the Linen Industry Research Association will 
receive a block grant of £15,000 conditional on 
£30,000 being received from industry, with up to an 
additional £10,000 on the cent-per-cent basis. In its 
spinning research, the Association has given priority 
to the development of a new servo-drafting control 
mechanism which permits greater regularity of yarn 
and the spinning of finer counts, and to & modified 
ring system for wet spinning which gives much 
greater productivity. Work on the macro-structure 
of the flax fibre continued and & new method of 
testing the water-proofness of cover canvas is being 
developed. 

The Research Couned of the British Whiting 
Federation, which has acquired additional premises 
at the Hall, Welwyn, in order to undertake pilot- 
plant work, will receive a block grant of £6,000 a 
year for the period January 1, 1956-September 30, 
1959, conditional on £10,000 coming from industry, 
with up to an additional £2,000 on the cent-per-cent 
basis. The efficient use of fuel in the drying processes 
of the industry has been studied in the works of 
members and numerous recommendations made 
. leading to appreciable economies, while work on 
hydraulic and air methods of classifymg whiting 
continued. For the period January 1, 1956-December 
31, 1958, the Research and Information Committee 
of the Furniture Development Council, since April 
1955 housed under one roof in premises in Holloway, 
will receive a block grant of £6,000 a y ear, conditional 
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on £10,000 coming from industry, with up to a 
further £4,000 on the basis of £80 for each additional 
£100 from industry. Research on cabinet construc- 
tion, particularly the structure of cabinets made 
from wooden frames with thin panels attached, 
continued, the development of performance tests for 
domestie furniture has been completed and efforts 
are being made to develop simple and accurate means 
of assessing the properties of finishing materials, 
particularly lacquers. 

Of thé work of the remaining research associations, 
only a few points of interest can be mentioned here. 
The fundamental work of the British Baking Indus- 
tries Research Association on natural oils in flour and 
bread indicates that the flour oil fraction considerably 
affects bread quality and is closely linked with the 
way in which bread quality 1s improved by shorten- 
ings and other substances. The British Boot, Shoe 
and Allied Trades Research Association has issued a 
major report on the comprehensive survey of the 
feet of more than two thousand adult women which 
introduces a new way of looking at and analysing 
foot measurements and may profoundly affect design 
of the last. The British Cast Iron Research Associa- 
tion has developed a promising technique for sampling 
molten metal for hydrogen estimation, and the 
British Ceramic Research Association’s study of the 
health hazards associated with the towing of the 
edges of plates in the fettling process and the appli- 
cation of correct air-flow principles substantiated by 
ciné-photography in special lighting have led to the 
design of an exhaust hood which gives satisfactory 
control of the dust and is now being widely adopted 
by the industry. The British Coal Utilization 


. Research Association's work on domestic appliances 


has shown that the central heating and hot-water 
supply demands of a house of medium size can be 
satisfactorily provided by a relatively small boiler of 
6-10 sq. ft. heating surface, and in the trials two new 
systems of automatic control were developed and 
patented, utilizing the pressure differential avaiable 
across the circulating pump. The British Coke 
Research Association has made further studies of the 
thermal conductivity of the coal charge during carbon- 
ization and of the properties of carbon and the process 
of carbonization. Extensive mill trials are proceeding 
of a hood and extraction system developed by the 
British Cotton Industry Research Association for 
fitting to carding engines, which, by reducing the 
dust content of the atmosphere by 90 per cent, is 
believed to reduce the accompanying disease of 
byssinosis. Further progress is reported of ‘the 
Shirley Developments, Ltd., the activities of which 
are now beginning to affect appreciably the rate of 
application of scientific advances by the mdustry. 
The British Electrical and Allied Industries Research 
Association has installed an automatic equipment 
for cycle tests on joints with live steam at a power 
station, and in experiments on polythene cross-linked 
by high-energy radiation has discovered a new type 
of intrinsic breakdown. in which the material fails 
mechanically under the electrostatic forces present. 
The British Hat and Allied Feltmakers’ Research 
Association continued its study of damage to wool 
noils and a comprehensive large-scale study of the 
carrotting process. The Research Association of 
British Flour Millers continued to collaborate with 
the National Institute of Agricultural Botany in the 
effort to find wheat varieties of improved milling and 
baking quality, and also its work on the effect of 
improvers upon the quality of flour. The British 
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Food Manufacturing Industries Research Association 
extended its study of the melting and crystallizing 
behaviour of cocoa butter and of possible alternative 
fats; and the Fruit and Vegetable Canning and 
Quick Freezing Research Association continued its 
work on the effect of vonditions of cutting and drying 
of harvested peas on their texture when canned as 
processed peas. 

Steady progress was made by the British Gelatine 
and Glue Research Association in fundamental 
investigations into the structure, properties and mode 
of formation of gelatin and animal glue; and the 
Hosiery and Alhed Trades’ Research Association's 
investigations on crimped nylon products promise to 
facilitate a more precise control of their ‘handle’ and 
elastic properties. The permanent fireproofing process 
developed in the British Jute Trade Research 
Association’s Laboratories retains its effectiveness 
even after immersion in sea water for four to five 
weeks and also after four months free exposure to 
atmospheric conditions. Further work by the 
British L&underers' Research Association has con- 
firmed the effect of traces of impurities in the fibres 
on the extent of dirt removal produced by detergent 
solutions. A method recently developed in the 
British Non-Ferrous Metals Research Association’s 
laboratories allows the fatigue limit of many materials 
to be determined in a few hours with only one 
specimen, and the Association has also developed the 
use of the direct-reading spectrograph, the quanto- 
graph, in the analysis of copper and copper alloys. 
The Research Association of British Paint, Colour 
and Varnish Manufacturers is using autoradiography 
to examine the migration of plasticizer from synthetic 
latex paint films into wooden substrates, and con- 
tinued a special programme on the adhesion of paint 
films to their substrates. 

The work of the British Paper and Board Industry 
Research Association is making a material contribu- 
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tion to scientific knowledge of the physical structure 
of papermaking fibres which it is hoped will lead to 
improved techniques for developing the physical 
characteristics in zommercial pulp required to 
produce sheets of paper of satisfactory quality. A 
main object of the parkaging research of the Printing, 
Packaging and Alliec Trades Research Association is 
to improve the perfozmance of packages so that they 
provide the maximum protection at the minimum 
cost. The British Rayon Research Association 
made further fundamental studies on the frictional 
properties of individ3al fibres with particular refer- 
ence to the effect of diameter. The electromagnetic 
method of thickness-zauging devised by the British 
Scientific Instrument Research Association for use 
on lead-covered power cables has reached the stage 
of commercial’ explofzation. 

The wide range of the contribution to industrial 
advance and to national welfare which the Depart- 
ment of Scientific anc Industrial Research is making, 
both directly througk its own research stations and 
indirectly through its support of the research associa- 
tions and of fundamental research at the universities, 
is sufficiently illustrazed by the foregoing examples. 
What should be no less apparent is that the real 
difficulty is to select from the many possible projects 
those on which publie money can be spent to the 
best advantage. The increased provision made for 
the work of the Department over the past few yeare 
has not, in fact, permitted any real expansion: it 
has scarcely balanced the mounting costs of research. 
While the present report does not supply all the 
information required for a sound judgment, it does 
indicate the need for some careful consideration of 
the exact functions of the Department and of 
its place in the natzonal organization of research 
when the Bill now before Parliament to change 
its administrative and financial arrangements is 
debated. 


DETECTION AND DEVELOPMENT OF SCIENTIFIC ABILITY 


N March 17, the British Social Biology Council 

held a conference on “Scientific Ability: its 
Detection and Development” at the London School 
of Economics. It was attended by a good number of 
teachers, representatives of Government departments, 
members of national organizations of & scientific 
nature, and representatives of industry. The purpose 
of the conference was to consider the influences 
acting on the minds of boys and girls in deciding 
whether or not to take up science; the ways in 
which scientific ability may be detected and 
developed ; and the extent to which originality in 
science is subject to changing conditions. It brought 
to light three major points. 

The first point was that although science is rapidly 
altering the material fabric of the economie world, 
and profoundly influencing all aspects of human 
culture, very little consideration is being given, at 
research level, to the nature of scientific ability itself 
and the conditions under which it develops. This is 
particularly true of Great Britain. Studies made in 
the past, chiefly in the United States, have little 
value in predicting scientific talent, since they fail 
to distinguish promise in this direction from that in 
other walks of human life, such as commerce, thé 


arts and the professions. There is urgent need for 
new researches to be undertaken, drawing on the 
insights provided by recent progress in psychology. 

The second point was that while latent intelligence 
is almost certainly inkerited—a point that received 
no consideration at ths conference—it is now fairly 
generally agreed that zhe manner in which it mani- 
fests itself is subject to influences of a personal and 
social nature. -There does not appear to be any 
special mental characieristic that is essential for 
success in science; instead, given equal degrees of 
intelligence, the difference between the scientist and 
the artist, the teacher and the man of affairs, can be 
attributed to the accidents of family upbringing, 
educational training, and opportunities in the choice 
of a career. This realization carries with it a supple- 
mentary one that in varying degrees, depending on 
innate intelligence, there is still in the nation a large . 
reservoir of potential szientific ability lying latent—" 
both among boys, and xo a still greater extent among 
girls, among whom its development presents special 
difficulties. 

A third point was that owing to social pressures, 
tendencies that are recognized as being unfavourable 
continue in operation, on account of the absence 
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of positive action to resist them. It was, for example, 
generally agreed that specialization ought not to take 
place in the schools until a boy or girl has reached 
the Ordinary level of the General Certificate of 
Education; but some of those present explained 
that they were powerless to resist the demands of 
parents who wanted their children to have the 
longest possible time in which to prepare for highly 
competitive examinations. Yet as a measure of 
attainment, the General Certificate of Education 
examination itself came in for criticism. At æ later 
stage the same kind of pressures were seen to be 
exerting a bad effect on work done in polytechnics 
and similar institutions, the overcrowded syllabus 
leaving the students no time to pursue their own 
interests and investigations. These pressures will 
continue until a concerted effort 1s made to alter the 
character of examinations lke those for the General 
Certificate of Education at Ordinary and Advanced 
level, the First M.B. and for university scholarships, 
80 as to give less weight to the mere accumulation of 
knowledge that a candidate can carry in his head. 

"Prof. N. F. Mott opened the proceedings by 
emphasizing that the function of a university was to 
give specialized training of a high degree. He felt 
that in & cultural sense, breadth depended on studying 
some subject thoroughly and then seeing where it 
led. But he was aware of the dangers of excessive 
formalized teaching, and in favour of postponing 
some of it to courses leading to the Ph.D. degree. 
He felt compelled to recognize that, under present 
conditions, a certain amount of specialization at 
school was unavoidable. 

Discussing the nature of scientific ability, Mr. Alec 
Rodger explained that ıt took a variety of different 
forms and that lines of demarcation were indistinct. 
After reviewing the studies that have been made of 
this problem, he thought that one might conclude 
that, in favourable circumstances, any reasonably 
able person might become a reasonably competent 
scientist (though he made an exception in the case 
of high ability amounting to genius); and since it 
appeared that general ability was convertible, he 
drew the conclusion that, in the schools, early 
specialization in any direction should be resisted. He 
put forward tho suggestion that since young children 
are keen observers, it might be advisable to build up 
early training in science around some agriculture 
instead of the traditional chemistry and physics. 

Mr. M. A. Brimer, of the National Foundation for 
Educational Research, also emphasized the unreliable 
nature of qualities which in the past had been held 
to be indicative of ability in science. Those that 
might be of value in the selection of a young scientist 
might prove of little reliability in assessing the 
capabilities of a mature research worker. Through- 
out the country there was no uniformity in the 
selection test at 11+ years of age, on the results 
of which children were transferred to grammar 
schools. The same was true of the test at 13+ 
years, upon which allocations were made to tech- 
nical schools. He criticized the General Certificate 
of Education exammation, which was allowed to 
take place without any check on its reliability ; 
it covered & narrow range of attamment and had 
only & restricted scope. Basing his case on the 
argument that the variety of patterns of experience 
depended on the size of a school, he was in favour 
of comprehensive schools, and felt that the new ones 
to be built should be larger than those now in 
existence, Mr. Brimer suggested that m the schools 
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guidance should be individual and continuous; he 
looked forward to this development as an essential 
part of the educational service, carried out by staff 
specially trained in psychomeirics. 

Problems relating to the teaching of girls were 
considered by Dr. E. M. Delf-Smith. Speaking 
generally, girls’ schools experienced acute difficulties 
on account of the shortage of scientifically trained 
teaching staff, inadequate laboratory space and a 
poor supply of equipment. All this, she thought, 
constituted a great handicap for the nation, not only 
in & material sense, of girls being lost to science, but 
also in that conditions were allowed to continue 
which fostered an outlook on life that lacked a 
proper appreciation of the cultural value of science. 
She recognized that it was easier for girls to win 
places to universities in arts than m science, and 
that, as & whole, girls showed greater aptitude for 
biology than for physics; even so, if full use were 
made of their latent abilities, they would release men 
for work in the more technical fields, such as 
engineering. 

For the afternoon session, Prof. R. M. Barrer was 
in the chair. He referred to the number of first-year 
men at the universities who appeared to have reached 
the upper lumit of their capacity. They constituted 
a problem in selection, yet all forms of ability were 
needed by the nation. For success m science, how- 
ever, certain personal characteristics were also 
essential, a point that, in his day, Faraday had 
appreciated. 

Drawing on many years of teaching practice under 
school conditions, Mr. W. Llowarch, of the University 
of London Institute of Education, said that the most 
gifted young scientists that had passed through his 
hands had not fitted into any normal pattern of 
trainmg; they had demanded individual attention. 
Yet a considerable proportion of them had elected 
to take up engineering although they had shown 
promise of being capable, after suitable training, of 
undertaking fundamental research. Teaching practice 
in the schools was still preoccupied with the factual 
and informational aspects of science, leaving too 
little time for independent inquiry. The good second- 
class boy, he thought, might have his interest aroused 
best if the approach were made through engineering 
or agriculture. 

Mr. W. H. Dowdeswell, of Winchester College, said 
that observation and origmality were the sparks that 
shone most brightly in a young scientist. AH children 
were born experimenters; thoy rebelled against 
repetition and loved to pursue inquiries to which 
there was no known answer. Because of that, there 
was a wide difference in practical work between 
experiment and verification. He considered that for 
some of the most gifted boys, the last one or two 
terms at school, after the scholarship exammnation, 
were extremely valuable, providmg the opportunity 
for ranging widely and pursuing individual lines of 
investigation. For non-scientists, he made & strong 
ease for a course in general science at & late school 
stage. For similar, but still stronger, reasons he made 
a plea for the introduction of courses m Science 
Greats at the universities. 

The discussion produced a convincing statement 
from Mr. A. J. Peters, of the National Foundation 
for Educational Research, on the need for more 
technical trainmg. A survey on which he had been 
engaged had shown that the supply of pure scientists 
was comparatively good but that there was a serious 
shortage of technologists and technicians. Present 
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school courses in chemistry and physics did not 
appeal to many boys willmg and capable of taking 
up these occupations; and owing to the lack of 
adequate facilities, thousands of children in secondary 
modern schools were being lost to British mdustry. 
At the grammar school level, too, the lack of suitable 
equipment for training in applied science was almost 
universal. In suggesting that considerable scope 
remained for increasing the supply of young scientists, 
he was strongly supported by some other speakers, 
who considered that existing standards of require- 
ments for entrance to industry should be critically 
examined and courses of training carefully reviewed. 

As a whole, however, the discussion served to 
reveal once more the short range and empirical nature 
of the terms in which educational matters, and those 
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relating specifically to training in science, are bemg 
considered not only by teachers but also by repre- 
sentatives of industry, members of public bodies and 
by many people at the universities, including a high 
proportion of scientists. These terms are not adequate 
for the effective assessment of the problems with 
which we are faced; still less can they be relied 
on to produce any satisfactory solution. A wider 
appreciation of tke importance of fundamental 
research is essential, and with it must be associated 
a deeper understancing of the part that social forces 
play in the development and expression of all kinds 
of human ability. This is the only way in which, at 
this stage, the supply of scientists can be sub- 
stantially mereased. Only then will science take its 
true place in the cultural life of the nation. 


OBITUARIES 


Prof. W. H. Keesom 


Pror. W. H. Keesom, whose death occurred in 
Leyden on March 3, was born on June 21, 1876, 
the son of a farming family at Texel, which is one 
of the small islands in the north of Holland. On 
this island the majority of the habitants make 
their living by lamb breeding. During many years 
the father of Prof. Keesom was a well-known figure 
on the lamb market of Leyden, which he regularly 
visited to deliver his lambs. His origin from the 
north established a strong impress on the person- 
ality of Keesom. So he was tenacious, but ‘silent’ 
and difficult in conversation. Also from his origin 
the young Keesom was not prepared to become a 
specialist in physics.. Because of his unusual intelli- 
gence, his parents sent him to Alkmaar to study 
there at the secondary school. 

At the age of eighteen, Keesom started to study 
at the University of Amsterdam. There he followed 
the courses of van der Waals and van ’t Hoff. It was 
under the influence of those great masters that 
Keesom’s interest for physics appeared. 

In 1900 Keesom left the University of Amsterdam 
and became assistant under Kamerlingh Onnes at 
the Physical Laboratory of the University of Leyden. 
There he worked for seventeen years (1900-17), first 
as assistant and later as conservator, under the 
direction of Kamerlingh Onnes on the thermodynamic 
properties of gases and specially of helium. In 1904 
he obtained his doctorate under van der Waals at 
the University of Amsterdam with a thesis entitled 
"Tsotherms of Mixtures .of Oxygen and Carbon 
Dioxide”. In 1912 there appeared his famous paper 
"Die Zustandsgleichung”’, 1n the “Encyclopadie der 
Mathematischen Wissenschaften". 

Keesom left Leyden in 1917 to become lecturer 
and later professor in the University for Veterinary 
Science in Utrecht. There he developed a laboratory 
for X-ray analysis of the structure of solidified gases. 
In 1923 he returned to Leyden as successor to 
Kamerhngh Onnes, and smce 1924 he had, with 
Prof. W. J. de Haas, directed the Kamerlingh Onnes 
Laboratory there. From that date the laboratory 
was divided into two sections (I and II): Keesom 
undertook the directorship of section I, which was 
specially devoted to the study of molecular physics ; 
de Haas took for his part the field of magnetism. 

After the success obtained by Kamerlingh Onnes 
in liquefying helium, the remaining programme con- 


sisted in making a systematic study of the physical 
properties of liquid helium. So Keesom started to 
study, with Wolfke, the dielectric constant of liquid. 
helium. With Cluscus, and later with his daughter 
Annie, he measured she specific heat of liquid helium. 
It is well known that those measurements led Keesom 
to the detection of she two phases of liquid helium, 
helium I and helium II. Just before 1926, Keesom 
had succeeded in solidifymg helium. Also, in his 
attempts to obtain still lower temperatures, Keesom, 
together with Gaede, succeeded in 1932 in reaching 
& temperature of 0.7? K. by pumping off liquid 
helium. During his systematic study of the specific 
heat of metals and in particular of superconducting 
metals, Keesom detected with Dr. Kok the jump 
in the specific heat of tin. 

Apart from his two famous discoveries, namely, 
the A-point of hquid helium and the jump in the 
specific heat of superconducting metals, Keesom and 
his collaborators carried out a lot of important work 
in the field of molecular physies. Thus I may mention 
his systematic work on van der Waals forces 
by means of measurements on the equation of 
state, the vapour pressure curve of helium, 
adsorption of gases, viscosity of gases and liquid 
helium, the structure of condensed and solidified 
gases, etc. 

To close his scientific career Keesom wrote his 
book “Helium”, which contains essentially a com- 
plete report of his life-work on helium in the three 
states. It is also necessary to mention the important 

~part played by Keesom in the organization of the 

Institut Internationa. du Froid and in the preparation 
for its international meetings. His various collab- 
orators during those exciting times will remember 
the way in which he stimulated everybody to write 
their reports for thoss meetings. He liked to feel that 
the outside scientific world should be impressed by 
the work done at Leyden. 

The Second World War stopped Keesom abruptly 
in his scientific work. As a consequence of the tragic 
events of those times, Keesom began to suffer from 
neurasthenia, an illness which had attacked him 
earlier, after the deazh of his first wife. He retired 
from the University of Leyden in 1945. 

During recent years, Keesom had recovered 
intellectually and again found some interest in 
scientific problems, which he discussed with his son 
Piet, professor of physics in the University of Purdue, 
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who is continuing the systematic work of his father on 
"the specific heat of metals. 

Keesom was known by his collaborators and 
friends as a severe but kiridly director; he was 
always extremely Hele to ry: scientists and 
students. . Van lTTERBEEX 


Brigadier J. A. Sinton, V.C., O.B.E., F.R.S. 


JOHN ALEXANDER Sryton, who died on March 265, 
was born in British Columbia, of Ulster parents, on 
December 2, 1884. He was educated at the Royal 
Belfast Academical Institution and at The Queen’s 
College, Belfast, where he was an exhibitioner. He 
graduated M.B., Ch.B., with first-class honours at 
the Royal University of Ireland in 1908, and after 
holding house appointments at the Royal Victoria 
Hospital, Belfast, became Riddell demonstrator in 
pathology at The Queen’s University and clinical 
pathologist to the’ Ulster Eye, Throat and Ear 
Hospital and to the Mater Infirmorum Hospital. In 
1911 he took the diploma of tropical medicine at 
Liverpool, and in the same year entered the Indian 
Medical Service. 

During the First ,World War, Sinton served as a 
reginiental medical officer in Mesopotamia and was 
awarded the Victoria Cross for most conspicuous 
bravery and devotion to duty during an action at 
Sheikh Sa’ed in 1916. He also received the Russian 
‘Order of St. George, and was mentioned in dispatches 
‘on four occasions. He was promoted brevet major 
in 1919 and saw further active service in Afghanistan 
and Waziristen, being again mentioned twice in 
dispatches and being appointed O.B.E. in 1921. 

On reversion to civil employment in 1921, Sinton 
entered the Medical Research Department of the 
Indian Medical Service. He was in charge of the 
Quinine and Malaria, Inquiry at Kasauli during 
1921-30 and was director of the Malaria Survey of 
India from its foundation until 1936. He returned 
to England in that/year, and in 1937 became Manson 
Fellow of the London School of Hygiene and Tropical 
Medicine and adviser on malaria to the Ministry of 
Health. He also carried out researches in the Malaria 
Laboratory, Horton. On the outbreak of the Second 
World War he was recalled to duty and, after a 
brief period in India, became consultant malariologist 
successively to the Hast African Forces, the Middle 
East Forces and the War Office. He finally retired 
in 1945 with the honorary rank of brigadier and 
settled down on a country estate at Cookstown in 
Northern Ireland. He took an active part in public 
affairs, being a justice of the peace and high sheriff 
for Tyrone. 

Sinton’s activities covered a wide field, but were 
principally concerned with the study of malariology 
in its various aspects. His researches on the chemo- 
therapy of the disease were of outstanding importance 
and he also published a number of papers on its 
immunology, parasitology, laboratory and survey 
techniques and sociological effects. Among his other 
interests was the study of cutaneous leishmaniasis, 
on which.he published several articles. He was also 
the author of a series of thirty-six papers on Indian 
species of Phlebotomus, on which he was a leading 
authority. 

- Sinton was elected a Fellow of the Royal Society 
in 1946 and received a number of other honours. He 
was awarded the Arnott Memorial Medal of the 

Trish Medical Schools and Graduates Association in 
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1917; the Chalmers Memorial Medal of the Royal 
Society of Tropical Medicine and Hygiene in 1928 ; 
the Bisset-Hawkins Medal of the Royal College of 
Physicians of London in 1944; the Robert Campbell 
Memorial Medal of the Ulster Medical Society in 
1946; the Mary Kingsley Medal of the Liverpool 
School of Tropical Medicine in 1949; and the 
Manson Medal of the Royal Society of Tropical 
Medicine and Hygiene in 1956, an award which was 
announced only a few days before his death. 

Sinton was a man of boundless energy, high moral 
rectitude and outstanding personal charm. He never 
spared himself ın any of his endeavours and was a 
source of inspiration to all who came in contact with 
him. He was buried with full military honours near 
his home in County Tyrone. G. COVELL 


Dr. A. G. Lowndes 


AsHLEY Gorpon Lownpes, who died on March 15 
at Falmouth after an attack of pneumonia, has left 
his mark on science in several ways. His passion for 
investigation produced some valuable researches 
and, perhaps even more important, it generated in. 
others & love of the subject and a rigour of method” 
that have been the basis of many successful investi- 
gations. He went to sea in the Merchant Navy at 
the age of thirteen, until he was twenty-six, when 
the curate of a church in Portsmouth, where Lowndes 
was taking a Sunday School, recognized his brilliance 
as a teacher. The curate’s father was the headmaster 
of Ardingley and He took Lowndes on to his staff. 
From there he went to Cambridge, where he was one 
of J. T. Saunders’s first pupils and obtained a ‘double 
first’ and a ‘swimming blue’. He joined the analytical 
staff of Nobel Industries as a chemist, and there his 
ideas led to several successful new processes. 

The next phase of Lowndes’s career was that 
Norwood took him to Marlborough as biology master, 
and ıt was here that he did his best work, both as 
teacher and investigator. He drove his pupils hard 
but gave them a real opportunity to see the fascina- 
tion of living things and the possibility of exact 
investigation of them. It must be more than an 
accident that so many of them have proved to be 
successful investigators and teachers. His simple 
belief in scientific and moral principles, single-minded 
love of the subject and directness of statement, 
provided a compelling appeal to boys and an excellent. 
basis for life. 

Lowndes became interested at this time in Crus- 
tacea, and his series of paper3 on them are probably 
his best scientific work. He quickly mastered the 
systematics of the Entomostraca and contributed 
substantially to knowledge of freshwater copepods 
and ostracods. “He would probably have been wise 
to concentrate on systematics, but if was character- 
istic of him to want to do more. By breeding 
experiments he showed that the superficially similar 
Leptocyclops speratus and agilis are unable to cross, 
although the various races of the latter do so freely. ` 
He then embarked on a study of locomotion and 
feeding, first in Chirocephalus, then in calanoids. He 
used elegant photographic techniques and obtained 
results that seemed to him unambiguous. But as he 
entered these experimental fields his aggressiveness 
led him into controversies of a type that often 
seemed unhappy; but were perhaps necessary for 
him. They became still more marked as he attacked 
more complicated problems, such as the mechanism 
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of flagellar movement and the density of aquatic 
organisms. In such mattérs he usually had much of 
right on his side, but his simple approach sometimes 
let hira.down. The value of his work was recognized 
by the award of the Cambridge Se.D. 

He gave up his career at-Marlborough to under- 
take research in a leper colony in West Africa, where 
he stayed for eighteen months. When asked why he 
had left he replied, “Well, it is obvious why the 

- natives get leprosy and I told the authorities so, but 

. they wouldn’t listen to me. Since we have stopped 
them eating each other the only protein they get is 
an occasional snake". 


NEWS an 


Directorship of the British Scientific Instrument 
Research Association : : 
Mr. A. J. Philpot, C.B.E. 


Mr. A. J. Pamror wil retire in June from 
the directorship of the British Scientific Instrument 
‘Research Association, a post which he has held since 
1937. Mr. Philpot had a distinguished academic 
career at King’s College, London, and later, after 
active service m the First World War, at Cambridge 
in the Cavendish Laboratory under Lord Rutherford. 
In 1920 he joined the staff of the British Scientific 
Instrument Research Association soon after its 
foundation as the first of the co-operative industrial 
research associations to be established. As senior 
physicist of the Association he accomplished a large 
amount of experimental work, the results being 
recorded in publications and twenty-one research 
reports on subjects as varied as X-ray tubes, the 
stability of glasses, luminous compounds, thermo- 
meter liquids and the deposition by volatilization of 
reflecting surfaces on glass. In 1937 Mr. Philpot was 
appointed director of research and secretary of the 
Association, in succession to Dr. Harry Moore, and 
soon his responsibilities were greatly enlarged by 
the Second World War. In 1943 he was appointed 
chairman of the new Inter-Service Optical Instru- 
ment Committee which did vital co-ordmating work. 
Though the laboratories of the Association, in Russell 
Square, London, were damaged by a bomb, many 
. firms new to instrument manufacture were helped 
to master the problems of design and production, 
and the end of the War found the Association with 
a greatly increased membership but quite inadequate 
laboratory space. New premises were found on the 
outskirts of London, new departments were estab- 
lished and new staff engaged, and Mr. Philpot found 
himself director of an organization which had multi- 
plied its size by five in a couple of years. At the 
same time, he undertook new duties, being for a 
number of years director of the Scientific Instrument 
Manufacturers’ Association, the trade association of 
the industry. Mr. Philpot has played an active part 
in the affairs of scientific societies concerned with 
physics and instruments, and has been vice-president 
and treasurer of the Physical Society, vice-president 
of the Institute of Physics, and vice-president of the 
Society of Instrument Technology. 


Dr. J. Thomson 


Dr. J. Toomson, who will succeed Mr. Philpot, is 
a graduate of the University of Glasgow, being 
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After this he taught in a number of.schools, though 
never with quite ths same success as at Marlborough. 
He declared that o? all the nine headmasters he had 
served under none 2ould hold a candle to Norwood. 
He continued investigations: on various biological 
and geological subzects, receiving much hospitality 
from the Marine Biological Association at Plymouth. 

Lowndes carried elways something of the sea about 
him, in his rolling gait, his,,simple directness and 
sharpness of observation. His influence will be felt 
by his pupils for more than one generation, and his 
contributions to knowledge of Crustacea may last 
even longer than that. e J. Z. Youna 
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awarded the Kelvin Medal of the University in 1932 
for research in mathematical’ and experimental 
physics. He lectured in physics at the Universities 
of Reading and Glasgow until the end of 1939, when 
he joined the Admiralty Signal Schoo! at Ports- 
mouth. During the Second World War he was 
engaged in research on microwave devices, and his 
work included service with a Royal Marine 'Com- 
mando Unit throvghout the: German campaign. 
After the War he was appointed professor of physics 
and electrical enginesring in the Royal Naval College, 
Greenwich, and lates he became the deputy director 
of physioal research (C.V.D.) at the Admiralty with 
responsibility for research and development ‘in--the 
field of electronic vatves on behalf of the three Armed 
Services. Last year he also undertook the editorship 
of the new Journal of Electronics. His published 
work includes three books and many research papers. 


Presidency of the Society of Glass Technology : 
Dr. J. H. Partridge 


At the annual general meeting of the Society of 
Glass Technology, hsld in Sheffield on April 25, Dr. 
J. H. Partridge was elected president, in succession 
to Sir Graham Cunningham, who has retired after 
serving for two years. Dr. Partridge graduated m 
metallurgy from the University of Birmingham in 
1924, and four years later joined the Research 
Laboratories of the General Electric Co., Ltd.; he 
is now head of the Company’s Glass, Refractories 
and Ceramics Deparsment. He has published more 
than thirty papers on studies relating to metals, 
glass and refractories-and is the author of “Refractory 
Blocks for Glass Tark Furnaces” (1933) and ‘‘Glass- 
to-Metal Seals" (1967). Dr. Partridge has been a 
vice-president of the Society of Glass Technology and 
was honorary general secretary during 1946-49. 


New Foreign Members of the Royal Society 


Taux following have been elected foreign members 
of the Royal Society: Kai Ulric Linderstrom-Lang 
(Copenhagen), distinguished for his contribution to 
protein chemistry and for his pioneer development of 
ultra miero-techniquss for the biochemical study of 
the localization of enzymes in tissue cells; Hans 
Pettersson (Góteborg:, distinguished for his researches 
in oceanography ; Eobert Burns Woodward (Cam- 
bridge, U.S.A.), distmguished for his investigations 
in organic chemistry; especially on the synthesis of 
important natural products such as quinine, cortisone 
and antibiotics;  F-itz Zernike (Groningen), dis- 
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tinguished for his researches in phase-contrast 
microscopy. 
Royal Society Delegation to Moscow 

~AT the invitation of the Academy of Sciences of 
the U.S.S.R., the Royal Society is sending a dele- 
. gation to Moscow under the auspices of the Soviet 
Relations Committee of the British Council. The 
delegation will leave on May 18 and will spend a 
fortnight in the U.S.S.R. visiting scientific institu- 
tions. Lord Adrian, the immediate past-president 
of the Royal Society, will lead the delegation, 
and other members are: Lady Adrian; Dr. H. G. 
Thornton, foreign secretary of the Royal Society and 
head of the Department of Soil Microbiology at 
Rothamsted Experimental Station; Miss M. L. 
Cartwright, mistress of Girton College, Cambridge ; ; 
Prof. J. H. Gaddum, professor of pharmacology in 
the University of Edinburgh ; Prof. J. M. Robertson, 
professor of chemistry and head of the Chemical 
Laboratories of the University of Glasgow ; Prof. M. 
Stacey, professor of chemistry in the University of 
Birmingham; and Dr. D. C. Martin, assistant 
secretary of the Royal Society. 


Merck Institute for Therapeutic Research 


Tut facilities and staff of the Merck Institute for 
- Therapeutic Research have been approximately 
doubled recently by. the incorporation of several 
research groups at West Point, Pa., which were 
-formerly part of the Sharp and Dohme Division of 
Merck and Co., Inc.- There is now a staff of more 
thari three hundred, sixty-five of whom hold M.D. or 
Ph.D. degrees. The Merck Institute, which was 
founded in 1933,-is'a separately incorporated organ- 
ization of Merck and Co., Ine., its function being to 
investigate the biological properties of new drugs and. 


^. chemicals and to conduct fundamental research in 


the medical and veterinary sciences. Besides its 
laboratories at Rahway, N.J., and West Point, Pa., 
it also has Branchburg Farm, a two-hundred acre 
experimental farm at North Branch, N.J. Dr. L. 
Earle Arnow, formerly vice-president and director of 
research of the Sharp and Dohme Division, has been 
appointed executive director of the Merck Institute 
and will direct all the activities of the various branches 
of the Institute. Dr. Hans Molitor, director of the 
Institute since its founding in 1933, has been elected 
chairman of the board of trustees of the Institute in 
succession to George W. Merck, and at the same time 
has been appointed director of scientific relations of 
the Merck Sharp and Dohme Research Laboratories, 
with the responsibility for the development of 
relations with investigators in the United States and 
abroad. Other appointments in the Institute are as 
follows: Dr. Harry J. Robinson, formerly associate 
director, to be director of the Rahway unit; and 
Dr. Karl H. Beyer, formerly head of pharmacological 
research at Sharp and Dohme, to be director of the 
West Point unit. 


Statistics of Scientific Workers and Technologists 
in Britain - 
In reply to a question in the House of Commons 
_ on April 18, the Secretary of State for Air said that 
about 7,500 graduate scientists and technologists 
of equivalent standing are employed in a civilian 
capacity in defence establishments in Britain, and 
about 3,000 men with such qualifications are doing 
National Service. The number of officers and men in 
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all three Armed Services with scientific qualifications - 
of this standard is not readily available. In reply to 
& further question on April 19, the Financial Secretary 
to the Treasury, Mr. H. Brooke, stated that rb is not 
possible to give an estimate of the proportion of 
science graduates who, on leaving college, take up 
work in defence and civilian organizations, respect- 
ively. The only information is derived from returns 


‘by university authorities, which are not compre- 


hensive and do not distinguish between work in, 7 
defence organizations and in civilian organizations. ^ 
Asked for an assurance that no part of the proposed 
£100 millon ‘savings in government expenditure . 
would be made.at the expense of technological 


. education, Mr. Brooke said that the Government 


attaches the highest importance to increasing the 
numbers of scientific and technological graduates from 
the universities. 

In & written answer on April 13, the Chancellor of 
the Exchequer gave the number of university students 
taking first degrees and diplomas in pure science 
during 1954-55 as 5,304. Of these, 2,226 were pass 
degrees and diplomas, and 558 general honours 
degrees; honours degrees in mathematics were 504; in 
biological sciences, 380; chemistry, 917; physics, . 
597; and in geology and related sciences, 122. For > 
technology, the figures were: pass degrees and 
diplomas, 1,912; honours degrees in civil engineering 
and building, 215; chemical technology, 123; 
mechanical and aeronautical engineering, 191; elec- 
trical engineering and electronics, 158; mining, 52 ; 
metallurgical engineering and metallurgy, 114; 
general engineering, 364; other technologies, 36; 
and architecture, 56. E 
National Reference Library Plans Se 

Tue Chancellor of the Exchequer was questioned 
again in the House of Commons on April 24 about 
the funds he-proposed to make avaiable for the 
establishment of a National Reference Library of 
Science and a Lending Library. Mr. Macmillan 
said in reply that he is making £2,500 available 
during the current year for the purchase and binding 
of scientific periodicals as a beginning to the Lending 
Library, and that £10,350 has been included in the 
estimates for the purchase of books and periodicals 
for the Patent Office Library. This Library will 
eventually form the basis for the National Reference 
Library, but Mr. Macmillan declined to add anything 
to Mr. Bevin’s statement on November 1 as regards ~ 
capital expenditure. The proposals of the Advisory” 
Council on Scientific Policy are still being considered. 
In & written answer on April 20, the cost of the new 
National Library in Bloomsbury was antimated as 
about £10 million. 


ScientificcResearch in British Universities, 1954-55 


Tur "Department of Scientific and Industrial 
Research has prepared a volume, ‘Scientific Research 
m British Universities, 1954-55”, which provides brief 
notes indicating the scientific research in progress in 
British universities and university colleges during 
the academic year 1954-55 (pp. 572. London: 
H.M.S.O., 1955; 12s. 6d. net or 2.25 dollars). The 
material hes been collected by the British Council 
from the heads-of departments of the university 
institutions concerned and is issued by the Depart- 
ment of Scientific and Industrial Research with the 
agreement of the Agricultural and Medical Research 
Councils. Entries are limited to permanent members, 
of the staff normally engaged in supervising research. 
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As.in previous issues, entries are arranged alpha.. 
betically first by universities, and then under the 
university by departments. There are a name list 
and an alphabetical subject index to research pro- 
grammes. Although some major institutions have 
supplied no information, this is a formidable volume 
running to nearly six hundred pages. ` 


Nuclear Engineering $ 


. Tae Temple Press is to be congratulated on the 
SN high quality of the first number of its new publication, 
Nucleat Engineering (1, No. 1; April 1956; 3s. 6d. 
per copy, annual subscription 42s.). - This journal 
should appeal not only to qualified engineers engaged 
in the design of nuclear reactors, but also to those 
interested in the uses of radioactive isotopes, or in 
the instrumentation associated with these two topics. 
Of the fourteen articles, five give details of particular 
reactors, one outlines the Central Electricity Auth- 
ority’s plans for the generation of electrical power by 
nuclear fuel, two deal with the production, transport 
and disposal of radioactive isotopes, and one, with 
instrumentation. The remaining articles discuss the 


training of nuclear engineers, the Harwell Reactor. 
School, the structure of the United Kingdom Atomic . 


Energy Authority and the development of glandless 
pumps. The final article is “An Introduction to 
Nuclear Energy”. An interesting section’ of this 
journal, and one which will be ‘a regular feature, 
includes editorial comments, news items, both from 
home and from abroad, of interest to those connected 
with nuclear engineering, trade events and develop- 
ments, and personalia. There are also abstracts of 
„technical papers and a section dealing with. processes 

. and equipment, both of which should :assisb many 
who find difficulty in keeping abreast of the very 
rapid development of thus field. Advertisements from 
nearly one hundred advertisers show the very large 
part that industry is now playing 1n the development 
of nuclear energy in Britain. Finally, the Temple 
Press shows 1ts awareness of the necessity for training 
nuclear engineers to a high standard by its announce- 
ment of a postgraduate scholarship, tenable ai any 
British -university, for studies directed towards the 
engineering aspects of nuclear energy. 


ta 


New Form of Science Abstracts 2 


CoMMENOING with the January issues (Vol. 59), both 
Physics Abstracts and Electrical Engineering Abstracts, 
.. Sections A and B, respectively, of Science Abstracts, 
sappear in a completely new form. The page size 
has been increased to 11 in. x 84 in., and the text 
is printed by photolithography from typewritten 
material, the whole of the typing and mounting being 
done m the office of Science Abstracts. The adoption 
' of this new method has long been contemplated, not 
only because of the increasing cost of good letter- 
press printing, but also because it is technically 
better suited to the production of a periodical like 
Science Abstracts than the orthodox methods of 
printing. The abstracts are typed and corrected for 
' press, arranged in order for the monthly issue and 
the papers made-up by pasting the abstracts into 
position. Once the pages have been photographed, 
no further proof-reading is necessary. Fresh items 
ean be included up to & very late stage in the process. 
This method, which is not possible with ordinary 
metal-type printing, saves considerable time, and it is 
hoped, also, that there will eventually be considerable 
advantage in the publieation of the annual indexes, 
"by the development of new methods of assembling 
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and HERE the entries. Though the new form 
cannot equal the standard of good letterpress print- 
ing, by the use of semi-automatic electric typewriters 
a high standard of appearance, clarity and legibility 
is achieved. The increased page-size allows a longer 
line to be used.. Apart from the increased page size 
and the new method of printing, no other change 
has been made in the preparation of the abstracts, 
and the contents, classification and indexing follow 
the accustomed patsern. Each abstract is given its 
appropriate Universal Decimal Classification number 
and headed by the English title of the article, the 
authors’ names and the location of the article, 
together with a statement of the language, if foreign. 
The length of the article is also indicated. 


Daedalus : a Journal of the American Demy of 
Arts and Sciences . 


Tae journal which in the future will appear under 
the title of Daedalus (86, No. 1; 1955) is, in fact, the 
continuation of tha Proceedings of the American, 
Academy of Arts and Sciences, the volume sérial 
numbers of the Praceedings being continued. The 
charter of incorporation granted to the American 
Academy of Arts and Sciences by the Massachusetts 


- Legislature in 1780 summarized the purpose of the. 


Academy as being “so cultivate every art and science 
which may tend to advance the interest, honor, 


dignity, and happiress of a frée, independent, and, -- 


virtuous people”. The new Daedalus does not aim at 
popularization, but ib hopes to attract the interest of 
all classes of scholars. In the experimental stages, it, 
will appear at irregular intervals, with not less than" 
two issues in each calendar year, but eventually ‘it is 
hoped that regular quarterly numbers may become 
possible. The present number includes articles on 
Daedalus; ‘a catalogue of H (I1) Regions in the 
Milky Way; physieal problems of photosynthesis ; 


Count Rumford on photosynthesis; publishing the . 


papers of great men; and art as the function.of an 
&udience. i ts 


Centre International d’Epistémologie génétique 


As a result of a grant from the Rockefeller Founda- 
tion, the Centre International d'Epistémologie génét- 
ique was recently established in the Faculty of Science, 
University of Geneva, under the direction of Prof. 
Jean Piaget. The Centre, which was opened on 
October 1, 1955, is an interdisciplinary one, and, is 
closely asssociated with the Department of Psycho- 
logy, University of Geneva. It consists of a team of 
research workers (from the logico-mathematical, 
natural and psychological sciences) interested in the 
experimental and thaoretical study of developmental 
behaviour. Its members are L. Apostel (logic and 
axiomatization in bshavioural science), B. Inhelder 
(child development), `B. Mandelbrot . (language, 
decision theory and. information theory), W. Mays 
(logical machines and cybernetic models), A. Morf 
(research on mental. development of logical reason- 
ing), J. Piaget (genetic psychology) and J. Rutsch- 
mann (genetical evo-ution of perception and physio- 
logical mechanisms). The general topic of study for 
the present year is the relation between logical 
structures and the behaviour and thought of the, 
subject in his develcpment. A guest symposium on 
this topic will be held in July next, when the first - 
publication of the Centre will also appear. Inquiries 
and correspondence should be addressed to the acting 
secretary, Mlle. S. "Taponier, Centre International - 
d'Epistómologie génétique, Geneva 14. 
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Science. Museum Classified Lists of Historical RO NE oil "possibilities i in’ this series. 


Events Dor MES 


- A» VALUABLE new «serios of inexpensive pamphlet, . 


^ 


-mjssion and Stor&ga.;.; Atomio Energy ; 


'of these lists ; 


under.the general titlé of “Classified Lists of Historical 7 


Events" ji has been assued by the Science Museum; 2 


London, the first being: ón “Mechanical and Electrical 
Engmóering, includi ‘Energy Conversion, Trans- 
Pumping, 
Blowing and Corfipressing Machmery ; Explosives 
and Ordnance”, compiled by G. F. Westcott (pp. 40: 
London : , H.M. 8. 0; 1955; 2s. net). The lists con- 
tain the "dates of tho principal scientific discoveries 
and their authors,” from the earliest times to the 
present day. The feferences are naturally very much 


fuller for the past hundred years than for earlier 


Ones, The compiler has had to contend with a most 
difficult problem- of selection and classification, and 
15 would be only.too.eüsy tō disagree with the items 
chosen: for mention ^ ọr: omission in a particular list. 
Tt is satisfactory that. experimental and development 


, . work is’ not allowed fo take entire precedence over 


analytical and theoretical work, and it is also good 
to see that, -for ihe most part, the events noted are 
the successful applications rather than the suggestions 
that never ‘came tó*coinmereial fruition. The com- 
piler requests ideas, for improvement, and one such 
suggestion is that two indexes should be added: a 
name, index and a sübject index, giving against each 


entry- ‘the dates om which the porson or object is 


mentioned. This. would be a great asset to the use 
it vould not be too formidable to 
compile, and would" not require alteration in sub- 
sequent editions: , 


New Germanium Phototransistor 


THE introduction.by Mullard, Ltd., of a germanium 
phototransistor, type QGP'1, which is similar in form 
to a-conventional low-power junction transistor, opens 
up new possibilities for compaot, inexpensive, light- 
operated devices. The phototransistor is sufficiently 
sensitive to operate asrelay of normal type directly. 
It is of the p7n-p. alloy type, and for most applica- 
tions the base is left,floating so that only two con- 
nexions to the phototransistor are required. The 
dark current at 25° C, is less than-300 pamp., while 
the light current, for-& sensitive area of 7 sq. mm., 
can be of the order of 4 m.amp. The spectral response 
ranges from the visible into the infra-red region, with 
a peak at 1-554 and a cut-off at 2u. The photo- 
transistor is not suitable for use above 40°C., and 
the optical cut-off frequency (that is, the maximum 
frequency of response when the light source is chopped 
or otherwise interruptéd) is in the region of 3 ke./s. 
The overall size, including the glass envelope, is 
16 mm., and its small size, together with its low 
voltage operation and other characteristics, make it 
particularly ‘suitable for tape and punched-card 
reading in addition to most industrial control applica- 
tions such as photoelectric counters, speed measure- 
ment,” liquid-level controls, edge detection in paper- 
making and textiles, etc., and, burglar alarms. 


Oil in the Karroo Series, South Africa 
CowMEÉROIAL oil developments in the Union of 


'South Africa have often been mooted in the past, 


- especially ın the Karroo rocks; but it has hitherto 


proved to be misguided optimism, Memoir 45 of the 
Geological Survey (pp. 130. Pretoria: Department 
of Mines, 1953; 10s.), which has only recently been 
received, gives results of a comprehensive field- 
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' conclusion is reached that "esuli$-rule out the areas 
Thapped as. likely sources’ ‘of petroleum.: -The main - 
' evidence of” pòssible occurrencé of oil-in southern, 
Karioo is'the presence of, ‘pseudoéoal’, '$ solid product - 
apparently dérived from” Hydrocarbon distillation -at `, 
& temperature not’ more’ than 400? C., found in joints 
But pseudocoàl i is as elusive , 
a surface indication as-crude oil is itself in the Union. ' 
When it is, categorically stated that “it is hoped that | 
the présent description of the results “Obtained ‘ by’ 
the State ‘will discourage future, waste ‘of ‘private. 
money and energy that could be diverted to more . 
profitable i uses", then it would appear tliat the swan’ . 
song of Karroo oil has at long last been realized, 
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Latex. of Apocynaceae Vis rig 


A COMPREHENSIVE study has been inade by J. vàn 
Die of some aspects of latex-particle formation m - 
species of the order Apocynaceae (Ann. Bogoriensé, - 
2,1, 1-214; 1955). The latex-coagulate, comprising . 
all the particulate matter in a latex, has been-’ 
analysed in some forty species of about twenty-five 
genera. Like latex-coagulates in’ general, these latices 
have been’ found to contain only a few types of 
compounds, these being closely related chemo-. 
genetically, such as the polyisoprene hydrocarbons 
(rubber ‘and gutta), triterpenes and fatty acids, which 
all appear. to be built up enzymically from acetate , 
carbon vi& acetoacetate. Little is known about the 
origm of cinnamic acid, which is found occasionally _ 
in latex-coagulates. Since the particles may represent ` ' 
some 40-90 per cent of the constituents of dry latex, ' 
it is inferred.that their formation is quantitatively. . 
ono of the.most important functions of the latex 
cell. The: composition of the coagulate varjes litfle ` 
from oné part of a plant to another, and this is also 
true for the average ‘degree of polymerizatiori . of the. 
polyisoprene. Only cis- polyisoprene (rubber) has” 
been found, in the plants examined. .: The acetone- 
soluble substances of the latex- coaguléites have been’ . 
analysed ‘by column chromatography: They consist 
in all cases of triterpenyl esters and triterpenols. 
Digitonin-precipitable compounds were -never found, 
so that phytosterols form less than 1-2 per cent of 
the unsaponifiable substances present. From the 
analyses it is concluded that acetate carbon is the " 
precursor of the particles. They are built up by the. 
particle-forming centres into ‘polyisoprene, triter-<: 
penols and fatty acids. In’ some cases, latex- particle ` 
compositions can serve as an imdication.of the 
systematic relationships of species and forme: which - 
are difficult 'to- distinguish morphologically (for 
example, Plumiera) but, generally speaking, they “° 
cannot be used for tracmg connexions "between ' 
individual genera. ~“ . i T. 


^ 


National Research Council, Canadá: Members , 


THE following have been appointed new members 2s 
of the National Research Council, Canada, for three, 
years from April 1: Prof. I. McT. Cowan, professor 
and head of the Department of Zoology, University . 
of British ‘Columbia, Vancouver; Prof. J. H.^L..' 
Johnstone, head of the Department of Physics and 
dean of the Faculty of Graduate Studies, Dalhousie 
University, Halifax; Prof. R. B. Miller,, professor* of. 
zoology in” the University of Alberta, ‘Edmonton ; 3 
and Prof. B. W. Sargent, professor &nd head of the 
Department of Physies, Queen's University, King- 
ston. Two other members have been reappomted for 
a further term of three years: Prof. R. F. Farquhar: 


ue 
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‘gon, professor ‘and* Aion of' Ane: Bea ; of” ity, “California, as associagé professor of” electrical 
Medicine, University” of? Téronto ;, ¿and “Dr. Dayid 'engmeering; with support from the United States Air. 
: L. Thomson; vite- principal “Of MeGill University, ;: ‘> Force Office of Scientific Research, he is planning to * 
‘Montreal. ~, teni Med RAD res ARES "y obtain daily Speotroheliográms*at 9 cm. waye-length 
; - wt f “ty: using a Mills cross-aórial with a, cone of:reċception of 
verses Seivicé "Division, ‘Colonial Office? d 10-* stereradians. ae a 


.' Tæ, following: -appointments have: "iecgntly been, Tam fourth meeting of the Gerferál Fisheries Council ^ 
made in the Oversea Service Division, Colonial Office :': - for the Mediterranean will bé. heldin Istanbul, dufink | 
J. Cookx(chief field. officér, ‘Federation of Malaya), “September 17-22. The member: countries of the 
""direetor- ‘ofragriculture, Sarawak’; V. E. Gale (senior *@ouncil are Egypt France, “Great Britain, | Greece, . 
` agrioulbdral officer, Western Region, Nigeria), prin- Israel, Italy, Monsco, Spain, Tunisia, „Turkoy- and . 
cipal agricultural officer, Western Region, Nigeria ; Yugoslavia, but other countries, and. ixiternational, 
. J. R. G., Hadland. (principal, cocoa, officer, Western organizations can tend observers. Those who wish 
"Region, Nigeria), assistant director (cocoa), Western. : to submit papers should write ;béfore May "15 to the 
‘Region, Nigeria; J. O. Torto-(food production com- Secretary, General Fisheriós Counéil of theyMediter- 

' missioner, “Gold Coast), deputy director of agriculture, ranean, Food and Agriculture Organization, Viale 
Gold Coast’; H. Vine (senior specialist .officer, delle Terme di Caracalla, Rome; UAR CDS S 

; Federation ' of Nigeria) principal research officer € 

(soils), Western Region, Nigeria; D: F. “Davidson B 


'(senior assistant conservator of foresta, Cyprus), con- conference on “Tha Physics” of” Nuclear Reactors”, 


: servator of.-forests, Cyprus; J. A: D. Jackson 2i 
(assistant conservator of forests, Northern Region, iu nies cont ees wil dete sicca 
Nigeria), senior assistant Conservator of forests, ment to the British Journal of Sd piplied Physics. An 


Northern Region, Nigeria; ‘J. C. K. Mashall and allotment of AX 
d places (without payment of' conference 
F. S. Walker (conservators of forests, grade B, fee) has been made*to imembers.of the other con- 


. Federation of Malaya), conservators of forests prade 

e A B TO. stituent bodies of the British Nuclear Energy Con-. 
(A Federation of Malaya) ; H. G. Burks (metallurgist, ference, namely, the Institutions of Civil, E SEEN 

Tanganyika), chief research officer, Geological Survey, . Electrical and Chemical Engitieérs. Application forms 

Tanganyika; A. R. Melville (senior reseürch-ofücer, for the conference and further” information cán be 


Kenya), chief research officer, Agricultural. Depart- 
_ment, Kenya; J. M. Waterston (research adviser, 4 Belgrave Square, London swe of PhYsics; ‘ 


' Federation of Nigeria), director of agricultural re- 
_séarch, Federation of Nigeria; M. J. Fitzpatrick As part of the summer progiamme of the "Massa-'. 
° i(vétermary investigation officer, Northern: Region, chusetts Institute cf Technology, arranged by Prof. © 
""Nigeria), principal veterinary officer (research), Ernest H. Huntress, directory of the Institute's 
-Northern Region, Nigeria; “R. D. Fotheringham Summer Session, s number of, shòrt courses will: 
(Hiyestock" offücer, Northern Rhodesia), dairy and be held by the various Departments as follows : 
` poultry’ ‘officer; “Northern Rhodesia ;. E. P. Rice June 18-29, mode-n food technology; June-25- 
(assistant director -of veterinary services, Kenya), July 6, aerodynamuis heating of aircraft, structures in 
* deputy director.’ of -veterinary services, Kenya; A. high-speed flight; August 6-17, orbital and satellite 
" Angus,. plant’ pathologist, Northern Rhodesia; M. vehicles in space fight ; August 13-17, analogue- 
. Bigger, entomologist, Tanganyika; R. A. Fitton, digital conversion. techniques : ^ August: 20-31, tropical 
‘agricultural ` officer, Gold Coast; W. A. Hope, hurricanes; Augus; 20-31, niodern ` communication « 
, Specialist assistant, Northern Region, Nigeria; S. B. theory; August 20-31, molecilar engineering. Appli- 
~ Boaler, assistant, conservator of forests, Somaliland cation forms for these courses and further information 
: Protectorate ; G. H. Brister, assistant conservator of can be obtained “from the Summer Session Office, 
forests, - Kenya ;- S. H. Inchbold-Stevens, assistant Room 7-103, Massazhusetts Insiitute of Technology, 
‘conservator of forests, Trinidad; U., L. S. Murthy, Cambridge 39, Mass. 
assistant conservator of forests, Sarawak ; E. J. G. Tse French Naiional School for Geographical 
` Swellengrebel | and A. T. Vink, assistant. conservators Sciences will hold a course during June 4-July 13 
of forests, "British Guiana ; W. W. Bishop, pleistocene on the theory and pzactice of aerial photogrammetry. 
'" geologists Uganda ; ; R. Bradshaw, specialist adviser phe course, like thcse of previous years, is designed 
+ (petrologist/ geologist), British Guiana; J. Brazell, for non French students wanting to familiarize them- 
- director, East African Meteorological Department, selves with instruments and methods currently used 
Hastt-Africa High Commussion ;, J. F. McCloy, senior in France. Lectures will be delivered in French, with 
scientific’ officer, East Africans Industrial. Research explanations in Enzlish and Spanish for those not 
"Organization; F, B. Halpm, veterinary officer, fluent m the French language. The fee for the course 





RC Mec 
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THE Institute of Physics dt conjunction, vith the 
ritish Nuclear Energy Conference,” has arranged a 


Northern Region; ‘Nigeria. E, is 20,000 frances. Application should be made by 
May 15 to the Direstor, École National des Sciences 
"Announcements: t -  Géographiques, 2 Avenue. Pasteur, Saint-Mandé. 


- Pror, D. Kern, lately Quick profedo of Biblony (Seine), from whom further information can be 
| and director of the Molteno Institute, University of obtained. 


` Cambridge, has received the degree of doctor of Tam proceedings of a: osium on cell secretion 
medicine honoris causa of the State University of which ok plade Ht March TOEB at the Institute of > 
- Utrecht, on the occasion of the 320th anniversary Biology of the University of Minas Gerais, S. Paulo, 
celebrations of the University. have now been published. The volume has been 
: Dr. R. N. BRACEWELL, formerly of the Division of edited by G. Schreiber, and inquiries for it should be 
-Badiophysies, Commonwealth Scientific and Indus- sent to him at the Instituto de Biologia, Faculdade , 
trial Research Organization, Australia, has jomed the de Filosofia, Universidade de Minas Gerais, Belo 
‘Radio Propagation Laboratory of Stanford Umver- Horizonte, Brazil. ~ 


` 
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NATIONAL SCIENCE FOUNDATION, WASHINGTON, D.C. 
REPORT FOR 1954-55 un 


HE fifth annual report of the National Science 

Foundation, Washington, D.C:*, covering the 
year ended June 30, 1955, includes a brief review of 
the operation of the Foundation during its first 
quinquennium, but otherwise follows the pattern of 
the fourth report. 
A. T. Waterman, is in two parts: the first discusses 
some current aspects of American science, such as 
the loyalty and security considerations which 
determine the Foundation’s grants for non-classified 
scientific research; .the forthcoming International 
Geophysical Year, synthetic rubber research and 
development and the indirect costs of research sup- 
ported by Federal grant or contract at educational 
institutions ; the second reviews the work of the 
Foundation itself duting the year. A foreword by 
Chester I. Barnard emphasizes the importance of 
leadership by the Federal Government not only in 
the financial sphere, but also in developmg an 
adequate supply of scientists if science 18 to make 1ts 
full contribution to-the public welfare. Such leader- 
ship rather than direction is the Government’ S. 
function, and the,need for co-ordmation can be met 
best by fostering the collection of facts regarding all 
aspects of the scientific situation and facilitating 
communication between scientists and scientific 
institutions. Appendixes occupying almost half 
the report list the personnel of the Foundation’s 
Board and its advisory panels and committees, the 
basic research grants and fellowships awarded during 
the year, publications of the Foundation and the 
financial report. 

During the year ended June 30, 1955, the Founda- 
tion made 588 grants; totalling 7,857,395 dollars, to 
184 institutions for the support of basic research in 
the natural sciences." Of these, 275 (totalling 3,542,495 
dollars) were in the biological and medical sciences 
and 313 in the mathematical, physical and engineering 
sciences. During the period 1952-55 the Foundation 
has made 1,232 granis totalling 14,316,140 dollars in 
support of basic research in the natural sciences, and 
the present report stresses the special efforts of the 
Foundation to foster co-operative research with 
nuclear emulsions (for which purpose a second con- 
ference was sponsored at De Pauw University on 
March 30, 1955), research on the solid state, on high- 
speed computation and in geochemistry. Grants have 
been made for the assistance of biological field 
stations, and a limited programme of support of the 
social sciences was approved in August 1954. The 
programme is being administered within the frame- 
work of the Foundation’s three scientific divisions, 
using the criteria of science (that is, the identification, 
within the social disciphnes, of those areas character- 
ized by the application of the methods and logie of 
science), national interest, convergence of the natural 
sciences and social sciences, and basic research. The 
Foundation has also established & continuing pro- 
gramme for providmg funds to medical schools for 
research stipends to medical students. 

In March 1955 the Foundation announced the 
award of 715 fellowships and 70 post-doctoral fellow- 


* National Science Foundation. Fifth Annual Report for the Fiscal 
Year ending June 30, 1965. Pp. 159 + 1x plates. (Washington, 
D.O.: Government Printing Office, 1955.) 60 cents. 
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ships for advanced study in the natural sciences for 
the year,1955—56. Of these, 225 were in the biological 
Sciences, 183 in chemistry, 108 in engineering, 31 in 
the terrestrial sciences, 63 in mathematics and 176 
in physics and astronomy. A research programme 
on techniques for fellowship selection over the past 
three years has led to some modifications and sim- 
plifications in the methods used in selecting. Three 
further conferences on the role of physics in engin- 
eering education were held during the year under 
review, dealing with mechanics, with thermodynamics 
and with electricity and magnetism. The Foundation 
continued to sponsor a series of summer institutes for 
science teachers and instituted a survey of the 
educational and vocational attitudes of high-school 
leavers in an attempt to discover why talented youths 
often fail to continue education. The survey was able 
to arrive at an estimate of the numbers of those who 
wished to proceed to college but would be prevented 
from doing so. 

The Foundation is also extending its interest in 
the exchange of scientific information and is urging 
scientific societies to seek some permanent solution 
of their publishing difficulties and to undertake- 
studies that will lead to a clearer understanding of 
the facts and problems of scientific publication. The 
Foundation 1s supporting the publication by the 
Science Division of the Library of Congress of com-* + 
prehensive lists of United States and Russian x 
scientific serial publications as well as a list of the 
world’s biological serial publications, and also a study 
in the Technical Information Division of the Library 
of Congress to determine the extent to which 
information first available in unclassified government 
reports 1s afterwards published. Funds have been 
provided for bringing up to date the indexes for 
Biological Abstracts and for a thorough study of 
biological abstracting, and the Foundation is also 
attempting to promote fundamental research, on 
methods of organizmg information and on the 
feasibility of translation by machines. Continuing 
support was given to the translation and publication 
of an English edition of the Russian Journal of 
Experimental and Theoretical Physics and to thé- 
Scientific Translations Centre of the Library of Con- 
gress, and 132 scientists were given grants enabling 
them to attend twenty-nine different international | 
scientific meetings. 

Including those already noted, the National Science 
Foundation sponsored, alone or jomtly with other 
bodies, twenty-one conferences convened, during the - 
year to examine special areas of science, chiefly 
where adequate support was not available from 
industrial or other sources. They included an inter-, 
national symposrum on problems relating to arid 
lands, sponsored jointly with the American Associa-, 
tion for the Advancement of Science, the United . 
Nations Educational, Scientific and Cultural Organ- 
ization, and the University of New Mexico; con- 
ferences on the crust of the Earth, the anomalous 
magnetization of rocks, man’s role in changing the 
face of the Earth, the cosmic distance scale, and on . 
genetic, psychological and ‘hormonal factors in the 
regulation of patterns of sexual behaviour in mam- 
mals ; mathematical tables ; research in the history,’ 
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philosophy and sociology .of science, the mechanics 
of sediment transport, - radiocarbon dating, the 
evolution of behaviour, the theory of numbers, 
mathematical statistics and probability, problems of 
nuclear structure, molecular quantum mechanics 
and high-energy nuclear physics; the twentieth 
Cold Spring Harbor Symposium on Quantitative 
Biology, at which special emphasis was given on 
population genetics; and the fourteenth Growth 
Symposium of the Society for the Study of Develop- 
ment and Growth. Some 137 scientists from the 
United States and abroad were assisted to attend 
the Garden Research Conferences. 

Appropriations for services and equipment for the 
International Geophysical Year totalled 1,914,957 
dollars, and during the next fiscal year the Foundation 
plans to make a full evaluation of current basic 
research activities on synthetic rubber, the average 
annual expenditure on contract research, which at 
universities and other institutions during the quin- 
. quennium ending June 30, 1955, exceeded 1,118,000 
dollars and at the government laboratory at Akron 
1,094,000 dollars. The Foundation assumed respons- 
ibihty on July 1, 1955, for administering the Federal 
programme for basic research on synthetic rubber. 
At the request of the Bureau of the Budget the 
Foundation has also given special attention to the 
indirect costs of research supported by Federal grant 
or contract at educational institutions and has 
recommended procedure for reimbursmg such indirect 
costs where requested. Adoption of the policy is 
estimated to involve an additional cost to the Federal 
Government of not more than 8 million dollars, or 
“2-3 per cent of the present Federal expenditure on 
research in such institutions. As regards the loyalty 
and security considerations m making grants for 
non-classified scientific research, Dr. Waterman 
affirms that the Foundation will not knowingly 
support anyone who is, by admission or conviction, 
disloyal to the United States; its grants will be 
made on the judgment of outstanding scientists in 
his field and of persons possessing personal knowledge 
of his cornpetence’ and integrity. 
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RESEARCH IN SEMICONDUCTORS 


SYMPOSIUM AT OTTAWA 


SYMPOSIUM on semiconductors took place 
during February 13-14 at the National Research 
Council Laboratories, Ottawa, at the invitation of 
the Low Temperature and Solid State Physics Group 
of the Division of Pure Physics; the arrangements 
followed the lines of the symposium on melting 
réported in Nature of January 7. The chairmen 
were Dr. D., K. C. MacDonald and Dr. W. B. Lewis. 
When opening the meeting, Dr. MacDonald said 
that the subject of semiconductors was chosen 
because of widespread interest throughout Canadian 
universities and laboratories. The Low Temperature 
and Solid State Physics Group is specifically inter- 
ested in bulk properties, and is investigating magnetic 
susceptibility and the thermal and electrical con- 
duotivities, as well as the occurrence of semiconduct- 
ivity in intermetallic compounds; but the scope of 
thé meeting in general would be much wider. Later, 
Dr. Lewis said that quite apart from the revolution 
it has effected in electronics, research in semi- 
conductors may well provide a basis for a new 
statistical treatment of processes whereby energy is 
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stored and dispersed. In nuclear” reactors, energy is 
produced initially in & very intense form, and dis- 
persed under conditions far from thermal equilibrium. 
The processes of dispersal and degradation of this 
energy, until ıt emerges as heat, seem to require a 
statistical approack which would be essentially 


different from the traditional equilibrium theories of , 


thermodynamics and thermal fluctuations, and yet 
would to some extert take their place.- 

In the first of two papers, R. E. Burgess (University 
of British Columbia) outlined the theory of statistical 
fluctuations of botk the spatial and temporal dis- 
tributions of electrons among the energy-bands and 
-levels in a semiconductor ; these give rise to ‘patch’ 


`a 


effects and noise, respectively, and the-theory can be. 


compared with experiment. In his second paper, 
mathematical analysis of the characteristics of ger- 
manium point-contast diodes (showing voltage turn- 
over) was shown to lead to severe restrictions on 
conjectural models: possible mechanisms were dis- 
cussed, and in particular a model due originally to 
Gunn. appeared to be zonsistent with thése restrictions. 

W. B. Pearson (National Research Council, Ottawa) 
described briefly the concept -of the semiconducting 
valence bond, which has proved fruitful both in 
accounting for known semiconductors and in pre- 
dicting new ones, end went on to discuss further 
aspects of bonding in semiconductors. G. F. Bolling 


and J. W. Rutter ‘University of Toronto) showed . 
how both the grain structure and the distribution of 


impurities in solid zermanium are affected by the- 


way in which it is formed from the melt. This 1s 


important both for obtaining distributions required. 


for electronic devices and for knowing how to avoid 
the formation of undesirable substructures in the 
solid. J. Sharma (National Research Council, Ottawa) 
described an experimental frequency analysis of the 
glow peaks obtainec at different temperatures from 
luminescent alkali halides. The luminescence is 
caused by colour centres, and a provisional model 
was put forward tc account for the spectra caused 
by different types of centre. Two chemists, D. M. J. 
Compton and T. C. ‘Waddington, (National Research 
Council, Ottawa), described 6xperiments on the 
organic semiconductor anthracene, with various 
kinds of electrode, various impurities and under 
various conditions of illumination. Among properties 
measured have been the electrical conductivity, Hall 
effect and distributicn of space-charge. Marked differ- 
ences in behaviour from typical inorganic semiconduc- 
tors require correspondingly different explanations. 

Other papers were given by J. H. Simpson 
(National Research Council, Ottawa) on the cal- 
culation of the ground-state of an F-centre: by J. 
Rolfe (National Research Council, Ottawa) on the 
design of high-frequency transistors; by Z. Szepesi 
(Canadian Marconi Co.) on the similarity in electrical 
characteristics between condensed layers and single 
crystals of cadmium sulphide; by F. T. Hedgecock 
(National Research Council, Ottawa) on the mag- 
netic properties of very dilute germanium alloys 
down to 8° K.; by R. P. Singh- (National Research 
Council, Ottawa) an the functions developed by 
Wannier for use in the theory of a perturbed lattice ; 
and by A. O. Barut (University of Montreal) on the 
conditions needed fcr a rigorous quantum statistical 
derivation of thermodynamics. 

An informal repcrt of the proceedings is being 
prepared, similar to that produced for the previous 
symposium on melt-ng and diffusion. 

: T. H. K. Barron 
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TAYLOR, TAYLOR AND HOBSON, LTD., LEICESTER 
SEVENTIETH ANNIVERSARY i 


HE firm of Taylor, Taylor and Hobson, Ltd., 

which has long enjoyed an international reputa- 
tion m the field of photographic and engineering 
optics and in precision testing and gauging, celebrated 
the seventieth anniversary of its founding on April 12 
by inviting some ninety guests, representing govern- 
ment departments, research and trade associations, 
learned bodies, and suppliers to and customers of 
the firm, to attend a lunch at the Grand Hotel, 
~ Leicester, and-to visit rts works to view en exhibition 
representative of its range of products and to see 
demonstrated the processes of their manufacture, 
assembly and testing. “At the luncheon, Mr. Mark H. 
Taylor, the managing director, gave a brief account 
of the history and work of the firm, some personalities 
associated with it and its relations with its customers. 
Other speakers were Mr. H. P. Potts, president ,of 
the Machine Tóol Trades Association, Mr. A. J. 
Philpot, director of the. British Scientific Instrument 
Research Association, and Sir William Palmer, vice- 
chairman of Rank Precision Industries, Ltd., of 
which organization Taylor, Taylor and Hobson, Ltd., 
is now & constituent company. 
*' The visit to the works was designed to give a 
cross-section of the manifold activities of the firm 
at the present time, which afford a fine example 
of ‘the ramifications that can result quite logically 
from developments of an initially limited field of 
activity. The firm was started in 1886 when the 
brothers T. S. and W. Taylor, both products of the 
Finsbury Technical College (now the Northampton 
Polytechnic, London), set up in business 1n Leicester ; 
the former had been apprenticed to R. and J. Beck, 
Ltd., and the latter trained as an electrical engineer, 
and they described themselves as “Engineers and 
Manufacturers of Optical, Electrical and Scientific 
Instruments". Ther principal activity was the 
making of high-quality lenses of conventional 
type. Shortly afterwards they were joined by W. 8. 
Hopes who concerned himself principally with 
sales. 

For the first few years it would seem that little 
more was achieved than a reputation for fine work- 
manship (an interesting exhibit was what is presumed 
to be the first balance sheet showing each of the two 
brothers as having assets of approximately £240 after 
the first year of trading), and it was the securing in 
1893 of the sole rights of manufacture of the famous 
Cooke photographic lens which really launched the 
firm on its successful course. It placed the company 
(it became a private limited company in 1901) in the 
‘forefront of the photographic optical industry, and 
‘this, of course, has been one of its most important 
activities ever since. Photography in the 1890's 
meant little more than portrait and landscape photo- 
graphy and a limited number of specialized processes ; 
but the present century has seen many highly 
specialized needs created, and Taylor, Taylor and 
Hobson have played a leading part in meeting many 
of them. Cinematography called for large-aperture 
short-focus lenses of very high quality. Sound films 
demanded even faster lenses, as noisy arc-lamps had 
to be replaced by the photographically less satis- 
factory incandescent lamps, and the company’s 
‘Speed Panchro’ Fj2 lens already developed by it 
met this need immediately. The ‘Technicolor’ pro- 


cess, requiring simultaneous registration of three 
colours by one lens, made further new demands which 
were successfully met by the company, while wide- 
screen cinematography, with its horizontal com- 
pression of the photographic image, the proper 
proportions being restored in the process of projection, 
called for anamorphic lenses and resulted in the 
company’s ‘Varamorph’ attachment to cope with the 


‘different amounts of distortion used in, the various 


wide-screen processes. Aerial reconnaissance photo- 
graphy and television in turn also presented their 
own peculiar problems, the former giving rise to the 
Taylor, Taylor and Hobson ‘Aviar’ lens (developed 
during the First World War) and the latter to the 
‘Varital’ variable-focus lens which permits of rapid 
change from ‘close-up’ to ‘distance’ without change 
of intensity over a fixed focal plane. Examples of 
most of these products were exhibited at the com- 
pany’s works. In connexion with these purely optical 
developments, it does not seem unfair to single out 
for special mention the part played by Mr. Arthur 
Warmisham, director of research for the company 
during 1922-55, who retired last year after forty- 
three years of service. 

This represents only one side of the company’s 
activities. Very early on, the necessity for replacing 
the tedious hand-engraving of the necessary data on 
lens-mounts by something more efficient led to .the 
development by W. Taylor of the now world-fanióus 
'Taylor, Taylor and Hobson engraving machine and 
brought the company into the field of machine tool 
manufacture. Irritation at the lack of standardization 


' and non-interchangeability of parts led him to a close 


examination of the standards and means of precise 
measurements of screw threads and to the devising 
of methods of makmg screw threads accurate to 
prescribed limits. This resulted in the development 
of the thread chasing lathe and the enunciation of 
the “Taylor principle’: “For a limit gauging system 
to be effective the ‘go’ gauge should measure the 
elements concurrently, while the ‘not-go’ gauge 
should measure them independently". It is a pleasing 
tribute to W. Taylor’s abilities that he was. elected 
to the Royal Society in 1934. 

The precision needed m the manufacture of optical 
products necessitated precision methods for testing 
and gave rise to another important activity, namely, 
the design and production of instruments for precision 
testing and gauging, which have found application 
not merely in optical workshops but also in engineer- 
ing generally. Many examples of these were exhibited 
by the company. They fall mainly into two cate. 
gories, optical and electro-mechanical. Among the 
former may be mentioned the Taylor Hobson turbine. 
blade projector and turbine-blade-edge microscope 
for viewing sections of turbine blades and examining 
their leading and trailing edges; and also the micro. 
alignment telescope, now extensively used in the 
aircraft industry and elsewhere for the alignment 
over large distances of salient points, lines and planes. 
In the second category there are notably the "Taly. 
surf’? instrument for the measurement, of surface 
finish and the "Talyrond' for measurement of errors 
in surfaces of nominally circular section. These 
depend on the surface inequalities being transmittec 
by a diamond stylus to a self-inductance to cause 
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modulations of a high-frequeney carrier, the results 
being recorded on a moving tape or sheet. Also on 
view were samples showing a fairly new activity of 
the company, namely, the production by the Bridge- 
man process of large single crystals of the alkali 
halides for the manufacture of windows, prisms, etc., 
for infra-red equipment. Potassium bromide crystals 
up to nine inches in diameter were shown. 

A small historical section was of great interest. It 
ranged from some early examples of brass-mounted, 
hand-engraved lenses to articles produced for the 
War Office during the two World Wars, and included 
a resplendent ‘magic lantern’ of the polished 
mahogany, lacquered brass era; an early model of 
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the engraving machine (treadle operated); and*a 
series of moulds for producing pits on*the surfaces of 
golf balls resulting from W. Taylor's investigations 
into the conditions needed to produce a straight 
flight of the ball. 

This aecount gives only a very rough survey of the 
wide range of equipment and processes shown by the 
company on this anaiversary, but it gives some idea 
of its achievements in the fields it has set out to 
serve. It is interesting to note that the direction of 
the company is now, after seventy years, in the hands 
of only the second generation, for the present 
managing director, Mr. Mark H. Taylor, is the son 
of the original T. S. Taylor. . 


MUSCLE CONTRACTION IN AN INSECT 


A Technique for recording Muscle 
Contractions in an Insect on a Kymograph 


NI insect muscles are capable of very fast 
contractions, but it appears that very little 
work is performed by these contractions. This 
situation causes some characteristic difficulties in 
recording them on a kymograph. These difficulties 
have now been overcome in the case of the muscles 
of the coxo-trochanteral joint in Periplaneta amer- 
icana. The method devised may prove to be 
applicable elsewhere. 

lt was proposed to study the museles of the coxo- 
tr teral joint, which are situated in the coxa 
(and-partly in the pre-coxa). ‘They either stretch or 
bend the leg at this joint, thus levating or depressing 
the femur, the latter being nearly immovably con- 
nected with the trochanter. Therefore, each move- 
ment of the femur may be regarded as a reliable 
indicator of the activity of the corresponding muscles 
in the coxa, The recording of these movements on a 
kymograph, however, is not a simple question. 

The first difficulty is to attach a sufficiently light 
but stiff writing lever to the femur. Its weight 
should preferably be of the order of that of the femur, 
tibia, pre-tarsus and tarsus together, amounting to 
about 7 mgm. Finally, a special writer, weighing about 
ll mgm., was designed. It could be inserted into 


the remaining half of the femur after the other half 


(including the distal parts of the leg) had been cut 





Fig. 1. (A) Second thoracic leg with inserted writer; (B) kymo- 
graph ; (C) dissection microscope; (D) and (D') micromanipulator 
n two different positions 





A B -t 
Fig. 2. Myograms of muscle 136 + 137. (A) Three se te 
twitches at 6 cycles/sec.; (B) twitches partially fused at higher 


frequeney 


away. Thus a solid ‘artificial leg'-is formed, which 
very soon sticks to the inner wall’ of the chitinous 
‘tube’ as a result of drying hemolymph and tissues. 

The smoked kymegraph paper offers so much fric- 
tion to an ordinary recording pin that the insect leg 
cannot overcome it. For this reason a speciāl writer 
with a free moving needle was designed (Fig. 14). 
The kymograph was put in à horizontal position, the 
needle being held im a vertical position. In this way 
the friction became -ery small, as it was only caused 
by the weight of the needle. "This detail proved also 
very useful, because it eliminates the difficulties of 
recording due to the disturbing influenee of small 
vertical leg movements. n 

The moving leg «an draw an are of a circle of 
about 120° maximun size. Therefore, a cylindrical 
kymograph cannot be used. The part of the paper 
on which the records are being made must be a plane 
(Fig. 1B). 

As it is necessary to place stimulating eleetrodes 
on the nerves, the insect is pinned on its back in a 
fixed position. Under the dissection microscope, the- 
electrodes are brought into place by means of & 
mieromanipulator. "'hereafter the whole complex of 
preparation, eleetroces and micromanipulator can be 
handled as one rigic unit. This is achieved by the 
use of a big ball-amd-socket joint and some other 
screws and hinges ef secondary importance. It is 
turned upside-down and the leg can easily be put in 
a horizontal position and adjusted to the paper 
(Fig. LD, D’). 

From Fig. 2 it can de seen that the method described 
enables the isotonic recording of very fast contractions 
of frequencies up to at least 24 cycles/sec. It should be 
noted that neither tae heights (A) of the records nor 
the lengths of the ares (v) are proportional to the 
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actual contractions. In most cases, however, this is 
irrelevant, as only qualitative information is required. 
If small contractions are considered, of course, this 
proportionality may be a good approximation. 

The question may be raised whether the method 
is really suitable for an analysis of the functions of 
the distinct muscles in the coxa. For it is inevitable 
that muscles which are not under consideration in a 
given experiment still play a part in the result, just 
because they are present. Denervated muscles may 
still influence the records because of their elastic 
properties, and it is even conceivable that muscles 
which have been intentionally separated from their 
apodemes may hinder the movement of the leg 
because of friction and/or inertness. However, from 
a number of experiments in which an attempt was 
made to analyse the importance of these objections, 
it became clear that they can, in most cases, safely 
be neglected ; these experiments have been designed 
and carried out by G. Becht. 

In a succeeding communication some 
obtained with this technique are presented. 

I am indebted to J. W. Kuiper, E. D. Nijenhuis and 
F. J. Oppenoorth for their assistance in the develop- 
ment of this technique ; the illustrations have been 
put at my disposal by G. Becht. 


results 


D. DRESDEN 


"Physiology of the Locomotory Muscles in 
the Cockroach 


Iw the course of investigations into the mode of 
action of insecticides, a detailed study of the nervous 
system in the cockroach has been planned. This 
study started with the development of a method for 
the recording of muscle-contractions (see preceding 
communication). As only incomplete results were 
available concerning the anatomy and topography 
of the sense organs, nerves and muscles (cf., for 
example, refs. 1 and 2), a detailed study has been 
carried out on this subject. Most of the results have 
already been published*; some 
analytical results on the fibres will 
be published elsewhere. The present 
communication deals with our first 
physiological approach to the prob- 
lem. The muscles which have 
been studied with the preparation 
described are the extensors and 
flexors of the coxo-trochanteral 
joint, namely: 135a, b, c, d and e, 
136, 137, 138, 139 and 140 (Car- 
bonell’s numbering’). 

Extensors (depressors). As com- 
pared with the other muscles, it 
was especially easy to obtain a good 
preparation of the system 136 + 
137. (innervation: nerve 5, ramus 
1) (Fig. 1). This system, which is 
supplied by one axon, behaves en- 
tirely as a fast motor-unit. It reacts 
with clear twitches up to about 
6 cycles/sec., which gradually fuse 
at higher frequencies (Fig. 2). Some 
superposition occurs, the tetanic 
height being approximately 1-2 
times that of the twitch. The 
tetanic contraction fatigues very 
quickly and it disappears almost 
completely within a few seconds. 
Because of its simplicity, it is ex- 


Fig. 2. 
Fig. 3. 


Fig. 4. 
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Myogram of the motor-unit 136 + 137. 
Myogram of muscle 135a, stimulated at three successive voltages (frequency 
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Fig. 1. Medial side of the right mesothoracic coxa of Periplaneta. 
Left: normal, Right: the apodeme of the 135-group has been 
cut, and the motor-unit 136 + 137 remains 


pected that this preparation will be very suitable as a 
standard for toxicological work. 

The depressor muscles 135a and 135c (innervation : 
nerve 4, ramus 3) represent the strongest group of 
extensors. They are supplied by very few axons: 
135a receives three fibres and 135c only one. This is 
reflected in their physiological behaviour. Muscle 
135c simply behaves as a motor-unit of the fast type, 
whereas in muscle 135a stimuli of successively 
inereasing voltage result in at least three different 
contraction heights (Fig. 3). 

The small band-shaped depressor muscle 135b 
(innervation : nerve 4, ramus 25) is supplied by four 
axons. It shows scarcely any response to stimuli of 
low frequencies, up to 25 cycles/sec. Only very 
minute twitches occur, which could seldom be 
recorded on the kymograph. Under the dissection 
microscope, however, they could always be observed 
very clearly. Stimulation with higher frequencies 
resulted in a considerable contraction of the ‘slow’ 
type. These contractions can last for as long as 
10 min. before they exhibit signs of fatigue. If the 
frequency of the stimuli is increased, the contraction 
height increases with it, up to a maximum at about 
130 eycles/sec. (Fig. 4). In many preparations of 
135b it was noted that an increase of the voltage of 
the stimuli induced a rather sharp decrease of the 
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Length of the writer, 22-5 mm. 


unchanged), Writer, 22:5 mm. 


Myogram of muscle 1355, stimulated with stepwise increasing frequencies 


(voltages unchanged). Writer, 62:5 mm, 
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Fig. 5. qu eens muscles 138 + 139e, stimulated with stepwise increasing frequencies 
) A 


(voltages un: 


contraction height. This phenomenon, which was 
always reversible, points to the existence of an 
inhibitory fibre in the supplying nerve. Further 
experiments are needed before a decision can be 
made on this problem. It is probable that muscle 
135b will prove to be a very suitable test-object for 
toxicological investigations on the ‘slow-type’ muscles. 

Flexors (levators). Two groups of levator muscles 
can be distinguished: 138 and 139c on one hand 
(innervation : nerve 3B), and 139a, 1395 and 140 on 
the other hand (innervation: nerve 6B). The nerves 
supplying the two groups contain at least seven 
fibres (nerve 3B) and exactly seven fibres (nerve 6B), 
respectively. The arrangement of the fibres is rather 
complicated and will not be discussed here; it is 
reflected in a more complicated physiological be- 
haviour of these muscles (Fig. 5). Moreover, they all 
seem to have a ‘fast’ and a ‘slow’ component, which 
adds considerably to the complexity of the system. 
Records of these muscles have a very characteristic 
shape which we have called *cock's comb'-myograms. 
It is caused by a response to low frequencies (about 
5 cycles[sec.) which is intermediate between that of 
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. Writer, 22:5 mm, Note the ‘cock’s comb-effect’ at 1 cycle/sec. 


837 


the čast- and that of the slow-type 
muscles. . 

These complicated myograms have 
been analysed a little further in ex- 
periments in which ryanodine was 
admimistered. Injections of a suitable 
quantity of this alkaloid result in a 
very rapid block of the fast muscles 
(for example, 136 + 137), whereas the 
slow muscle, 135b, is affected at a 
slower rate. In this respect it is inter- 
esting to note that intoxicated insects 
show a very sluggish behaviour. Now 
the reaction of 139c, 139b, 139c and 140 to ryanodine 
consists of disappearance of the fast components 
(that of 138 is still questionable). These ryanodinized 
muscles then behave more or less as the slow muscle 
135b. Therefore, it is believed that the ‘cock’s comb’- 
muscles are composed of two different elements, 
rather than that they represent some sort of inter- 
mediate type muscle. However, further evidence is 
required on this matter. 

Some preliminary experiments on the action of 
y-BHC on the nerve-muscle preparations have been 
earried out. 

G. Breur 
D. DRESDEN 
Laboratory for Research on Biocides, 
National Council for Agricultural 
Research T.N.O., 
Vondellaan 3, Utrecht. 
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A CARCINOGEN PRODUCED BY 


ENDOGENOUS METABOLISM 
By Pror. E. BOYLAND and G. WATSON 


Chester Beatty Research Institute, Institute of Cancer Research: Royal Cancer Hospital, London, $.W.3 


EUEDATIONS into the nature of carcino- 
genesis by polycyclic hydrocarbons were based on 
the fact that soot and coal tar induce skin cancer in 
man. Similarly the study of cancer production by 
2-naphthylamine started with the observation that 
this dyestuff intermediate causes cancer of the 
urinary bladder in men employed in its manufacture. 
2-Naphthylamine does not appear to cause cancer of 
the skin and produces bladder tumours only in man 
and dogs. The remote action of 2-naphthylarmine is 
probably due to the faet that the immediate car- 
einogen is not 2-naphthylamine itself but rather one 
of its metabolites, 2-amino-1-naphthol, which Hueper: 
showed to be carcinogenie following subcutaneous 
injeetion into mice. Also Bonser, Clayson, Jull and 
Pyrah* found that this compound induces cancer 
"hen implanted into the bladders of mice, under 
which conditions the parent amine does not. 

The technique of testing substances for carcino- 
genie aetion by implanting pellets containing the 
suspected material into the bladders of animals, 
introduced by Maisin and Picard? and developed by 
Jull‘, is invaluable in the investigation of the role 
of metabolism in carcinogenesis. By this method, 


Bonser, Clayson and Jull* found that a number of 
ortho-aminophenol derivatives, in addition to 2-amino- 
l-naphthol, produce cancer of the bladder: these 
include — l-amino-*-naphthol,  l-methoxy-2-amino- 
naphthalene and 3.amino-4-hydroxydiphenyl. Clay- 
son* has suggested that aromatic amines other than 
2-naphthylamine, including butter yellow, 2-acet- 
amidofluorene, 4-aminodiphenyl and 4-amino-stil- 
benes, may be active after conversion to ortho-amino- 
phenols (cf. Walpo:e, Williams and Roberts’). 

The tumours of the bladder which appear in the 
general population do not differ in their pathology 
from those inducec in chemical workers by 2-naph- 
thylamine and other amines such as benzidine and 
4-aminodiphenyl. Such tumours might therefore be 
induced by analogeus carcinogens excreted in urine 
such as metabolises of tryptophan, 1,3-hydroxy- 
kynurenine* and 5-hydroxyanthranilic acid*, which 
are ortho-aminophenols. Experiments described 
below show that 3-hydroxyanthranilic acid is, in 
fact, carcinogenic in the bladders of mice. 

Previous studies of the metabolism of 2-naphthyl- 
amine by tissue slices!* showed that although 
2-naphthylamine is oxidized to aminonaphthols in 
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Table 1, CHANGES OBSERVED IN BLADDERS oF MICE FOLLOWING INSERTION oF PELLETS OF DIFFERENT COMPOSITIONS 





3E CT 1 














i No. of mice 
| Composition of pellet Showing | 
i Original Surviving hyperplasia With H With 
total 40 weeks or metaplasia papilloma | carcinoma 
Jerem À—áÀ c PERIERE TOEN Si EDT TNR ce —— — P] —— iQ —ÓÀ— € —— — WP: - | EO iei 
Parafin wax, m.p. 56° 20 9 1 0 | 0 
3-Hydroxyanthranilic acid (20 per cent) and paraffin | 
| wax (80 per cent) 30 i 19 2 0 i 3 
j Cholesterol 25 i 8 | 1 0 | 0 
3-Hydroxyanthranilic acid (20 per cent? and cholesterol 1 | | 
(80 per cent 20 j 14 | 2 0 $ 
2-Amino-1-naphthol hydrochloride (20 per cent) and | 
cholesterol (80 per cent) 25 | 13 1 2 1 
8-Hydroxyquinoline (20 per cent) and cholesterol i | 
(80 per cent) 1 4 
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the liver, the aminonaphthols are very rapidly con- 
jugated with sulphate or glucuronic acid so that no 
appreciable concentration of free aminonaphthol is 
present in the tissues. No free aminonaphthol is 
present in the fresh urine of animals dosed with 
3.naphthylamineM, Urines of man and laboratory 
animals contain B-glucuronidase, which can hydrolyse 
one of the metabolites, 2-amino-1-naphthylglucosid- 
uronic acid, and liberate the carcinogenic 2-amino- 
l-naphthol. Urines from patients with bladder 
cancer generally contain more 8-glucuronidase than 
do the urines of normal subjects". 

The carcinogenic action of 2-naphthylamine is thus 
dependent on its oxidation to 2-amino-1-naphthol in 
_ the liver. The conjugated derivatives of this amino- 
' phenol are exereted in the urine. One of these, 
2-aminonaphthyl sulphurie acid, is resistant to the 
enzymic action of sulphatase™, but the 2-amino-1- 
naphthylglucosiduronie acid may be hydrolysed by 
urinary B-glucuronidase to liberate the carcinogenic 
2-amino-l-naphthol. 1-3-Hydroxykynurenine and 
3-hydroxyanthranilic acid are also excreted in con- 
jugated forms, but the hydrolytic enzymes would 
liberate the free ortho-aminophenols which might 
induce bladder tumours. 

These results indicate a possible mechanism 
whereby a natural metabolite might induce bladder 
cancer. The liability to this form of neoplasia would 
therefore be dependent, among other factors, on: 
(1) the sensitivity of the bladder tissue; (2) the 
intake and metabolism of tryptophan. An inborn or 
induced metabolic pattern might cause an unusual 
exerebion of 3-hydroxy-anthranilie acid derivatives. 
Somewhat higher concentrations of 3-hydroxy- 
anthranilic acid were found in urines of patients with 
bladder cancer than were found in urines of normal 
subjects“. (3) The activity of B-glucuronidase and 
possibly sulphataso in the urine. (4) The average 
time during which urine remains in the bladder. AH 
these factors would presumably be less effective with 
inereasing dilution of urine. 

Tho carcinogenic activities of 3-hydroxyanthranilic 
acid.in pellets of paraffin wax and of 3-hydroxy- 
anthranilie acid, 2-amino-1-naphthol and 8-hydroxy- 
quinoline in pellets of cholesterol in the bladders of 
mice have been investigated by a modification of the 
methods of Jull*. The modification consisted in 
tying off the lumen of the bladder with silk after 
insertion of the pellet instead of sewing the lumen. 
By this method the operation is quicker and the risk 
of leakage of urine during the post-operative period 
reduced, 

The results summarized in Table 1 show that 
pellets of paraffin wax or cholesterol did not induce 
carcinomata in experiments lasting 40 weeks, but 
that pellets containing 3-hydroxyanthranilie acid or 














8-hydroxyquinoline produced tumours in a statistic- 
ally significant number of mice. 

The tests with 8-hydroxyquinoline were carried 
out since it was thought that the known carcino- 
genic ortho-aminophenols might be biologically active 


because of their power to chelate metals. If they 
were carcinogenic by virtue of this property, then 
other chelating agents would be expected to induce 
cancer. The fact that 8-hydroxyquinoline has induced 
cancer is in agreement with this hypothesis. 

Other constituents of mammalian tissues which 
can induce cancer include: (1) cholesterol, which 
is not carcinogenic under the conditions of the 
present experiments ; (2) xanthine, which is excreted 
in urine of xanthinuries!* and has induced cancer in 
rats on subeutaneous injection (Haddow, persorial com- 
munication) ; (3) cestrogens, which induce tumours at 
various sites of different species of animals. 

The induction of tumours with 3-hydroxyanthranilic 
acid and xanthine, known constituents of some urines, 
indicates that cancer might be induced by abnormally 
large amounts of normal intermediates of amino-acid or 
purine metabolism. The ability to excrete abnormally 
large amounts of such compounds might occur spontan- 
eously or be controlled by genetic or nutritional factors. 

We should like to express our thanks to Dr. 
Cuthbert E. Dukes and Dr. E. 8. Horning for their 
willing co-operation in the pathological diagnosis of 
the material, and Miss M. Allen and Mr. J. L. Everett 
for assistance in the experiments. 

This investigation has been supported by grants to 
the Chester Beatty Research Institute (Institute of 
Cancer Research: Royal Cancer Hospital) from the 
British Empire Cancer Campaign, the Jane Coffin 
Childs Memorial Fund for Medical Research, the. 
Anna Fuller Fund, and the National Cancer Institute 
of the National Institutes of Health, U.S. Public 
Health Service. [March 16 
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LETTERS TO THE EDITORS 


The Editors do mot hold themselves responsible 
Jor opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Red-Cell Survival in Familial Hemolytic 
Anzmias 


. Warn the red-cell hem of familial hemolytic 
anemia patients is isotopically tagged, as by the 
administration of glycine-N, the curves of sub- 
sequent isotope-levels may be interpreted in more 
than one way. Two very different interpretations 
ave given here as subcases of a single model, and 
their relation. to actual cases is discussed. 

In eases of spherocytic! and sickle cell anzmia*s? 
the “N-tagged hem curves show approximately ex- 
ponential decline following an abnormally rapid and 
extensive rise. The simplest curve of this kind was 
reported recently by James and Abbott? for a striking 
ease of sickle cell anzmia. As James and Abbott 
pointed out, their curve has a single-phase decline. 
‘This is unlike the multiphasie declines on other and 
‘more complicated of the observed curves? 

_ For simple analysis, assume that the tagged red 
cells are a single population which is released to the 
circulation at an exponentially declining birth-rate, 
and that they are then subjected to a random (or 
first-order) rate of removal. Distinguishing between 
these two rates is the most difficult part of inter- 
pretation, since evidence is presented that the decline 
of the curve will follow the slower rate—whether it 
be the birth-rate or the death-rate. Thus if we let 

*, be total tagging in terms of atom per cent excess of 
nitrogen-15 in the circulating hem ; b be birth-rate, 
or daily release fraction of the eventually tagged and 
yet to be released red cells ; t be time after tagging, 
in days ; k be removal-rate, or fraction of circulating 
tagged cells that are removed daily ; and z be con- 
centration of the tag in circulating red cells, in atom 
per cent excess of nitrogen-15, then our assumptions 
imply that the daily release of tagged cells will be 


(zb exp(— bt) 
and that the concentration will follow the equation 
dx 


dt 


The solution of this differential equation, which also 
satisfies the condition that initially æ = 0, is 


= ab exp(— bt) — kx 


eub 
(k —-b) 


æ am 





fexp(-bt) — exp(— &)) — (1) 
The hzm-tagging curve of equation (1) has the 
same shape in either of the two possible cases: 
(I) birth-rate exceeds death-rate (b >k), and 
(II) death-rate exceeds birth-rate (k > b). In both 
eases the declining part of the curve follows the lower 
ofthe two rates. Therefore we must use other evidence 
to distinguish between the rates of release and 
destruetion of the cells. 
^ In eases of familial hemolytic an:emia, it is almost 
universally found that the erythroid bone marrow is 
greatly hypertrophied. This fact ean be used to 
distinguish between the release and removal-rates 
when it is recalled that in any balanced state the 
daily production and loss are equal. Thus if M is 
volume of erythroid. marrow, and H is volume of 
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circulating cells, we ean choose the normal M. to be 
about 300 c.c. (ref. 4, which. gives data implying at. 
least 200, while 3C0 is more conservative in the 
present application) and then define hyperplasia ratio 
a8: ; 


Mepnorm, H k 
300 





Reryth, = = 800 ^ 3 (2) 
Equation (2) uses 2f as given in ref. 5, in which 
kV equals the present H. The meaning of this ratio 
is that: when Beryt, > 1, there is erythroid marrow 
hyperplasia, and when Reryth, < 1, there is erythroid 
marrow hypoplasia. Hence if: the ratio (k/b) in 
equation (2) is mistakenly inverted, it has a great 
effect on one's conclusion about.the magnitude of the 
erythroid marrow. il 
The whole picture and its importance are easily 
seen in terms of the beaütiful example provided by 
James and Abbott*. Their ham curve is approximated 
by the equation 
æ = 0-12 fexp(— 0-052) — exp(— t/2)} (3) 
which is the form of equation (1) in which we must 
choose between 


b = 0-5 b = 0-052 
i n = 0-052 ond lI fi . 


(The value 0-5 is approximate, since there aré not 
enough early points for better accuracy.) To choose 
between cases I and II we calculate : 


I: 0°36 
II: 33 


f I: 0-104 


_ 1,040 I » 
< {0:96 7 


Beryth. mm 7860 
where 1,040 represeats (0-16 x. 285/0-059) from the 
observed results*. While one might expect 10- or 
20-fold erythroid marrow hyperplasia in such a 
severe case of sicke cell anemia, one would not 
expect hypoplasia dbwn to less than 40 per cent of 
normal. For this reason it is highly probable that 
this is an example of case IT, in which the decline of 
the hem-—nitrogen-15 follows the slower rate of release 
to the circulation, while the removal of the cells 
occurs at a faster rate. The observed reticulo- 
cytosis of 23 per sent is further support of this 
conclusion. 

In the original report? the authors attributed the 
lower rate to cell removal, but they did not take into 
account the contraindicating factor of erythroid 
marrow hyperplasie. Therefore their conclusion, 
which is the previously common one, should be 
questioned and re-examined. 

The other reported hem —nitrogen-15 curves for 
cases of this kind^? are more complicated in having 
biphasic declines. “hese can also be treated by the 
method of this communication if one assumes two 
populations of cels (analogous to one bimodal 
population) having different delivery- andjor re- 
moval-rates. Again, in these more complicated cases, 
one must use the erythroid marrow hyperplasia as 
additional evidence in order to determine whether 
the slower (decline) rates represent rates of destruetion 
of red cells or rates of delayed release of red cells to 
the circulation. Here again the presence of marked 
erythroid marrow hrperplasia implies increase in the 
ratio (cell destruction-rate : cell delivery-rate). 

I thank Drs. D. 3. Amatuzio, P. S. Hagen aud 
C. J. Watson for helpful discussions of this and 
related problems, and the Rockefeller Founda- 
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tion for à grant at a period during which the last 
portion of this work was done. 
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Minneapolis 14. Dec. 9. 
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ABO Antigens in*the Human Cornea 


Ir has been found that mammalian cornea is 
eapable of eliciting an immunity reaction and of 
succumbing to it'. ‘The following is a report of 
findings that human corneas possess A and B blood- 
group specific substances. Homogenized corneal 
ar 4 , obtained under sterile precautions by trephin- 
ing the central portion of the cornea from cadavers, 
not later than 12 hr. after death, was used for adsorp- 
tion of high-titred normal human sera. To 0-5 ml. 
of A, B and O sera, diluted 1: 2 with normal saline, 
0-5 ml. of corneal homogenate was added. The 
adsorption was carriod out at 6°C. for 8 hr., the 
serum-cornea mixture being shaken every 15-30 min. 
The anti-A and anti-B titre of the serum was examined 
against erythrocytes by the double serial dilution 
method, both before and after adsorption. 

It has been found that corneal material from à 
- donor of blood group A significantly reduced the 

anti-A titre of O antiserum, while the anti-B titre 
romained unchanged. Similarly, corneal homogenate 
from & donor of blood group B reduced only the 
- anti-B titre of the O serum. Corneas from AB donors 
reduced both the anti-A and anti-B titre of the 
serum, while material from donors of blood group O 
was ineffective in reducing either the anti-A or 
anti-B titre. " 

Eluates were prepared after the adsorption by 
shaking the washed adsorbates in a 56°C. water- 
bath*. The eluates agglutinated red blood cells of 
the corresponding group. 

Twenty samples of corneas belonging to donors of 
blood groups 4-5, B-5, AB-3 and O-7 were examined 
by adsorption and elution experiments. In all cases 
identity of antigenie substances of the corneal 
material and ee amet has been proved. 

Distinct differences in intensity of agglutination 
were always observed in the last two to three tubes 
of the titration. : 


Table 1. TYPICAL RESULTS a 5 auis AND ELUTION EXPERI- 


Titre of 
eluate 
inst red 
blood cells 


Anti-A 1:64 
Anti-B 1:125 


Antl-A 1:64 
Anti-B 1: 128 


Anti-A 1:32 
Anti-B 1:64 


Anti-A 1:64 
Anti-B 1:128 
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In one case three consecutive adsorptions with 
corneal material of the same group were performed. 
The titre of the antiserum was thus reduced from 
1: 128 to 1:1. 

The question whether failures of corneal trans- 
plantation could be explained on the basis of group 
incompatibility between donor and recipient is unde 


investigation. > 
E. NELKEN D. NELKEN 
I. C. MICHAELSON J. GunEVITCH 
Department of Department of Clinical 
Ophthalmology, Microbiology, 
Hadassah-University Hebrew University- 
Hospital, Hadassah Medical School, 
Jerusalem. - Jerusalem. 
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Chromatographic Behaviour of 
Hemoglobin E 


RECENTLY, the chromatographic separation of four 
different human carboxyhsmoglobins (normal adult 
(A), sickle cell (B),C and foetal (F)) on the ion 
exchange resin ‘Amberlite JRC 50 (XE 64) has been 
reported by us'. It was shown that these hæmo- 
globins move down the column at different rates in 
the sequence F > A > B > C. Now we are able to 
describe the behaviour of a third abnormal human 
hemoglobin (EZ), using the same chromatographic 
method. 

The blood samples were obtained from three 
members of a family of Indonesian origin, which has 
been described briefly*. These three patients were 
suffering from the heterozygous hemoglobin Æ 
disease. Using the elution technique! we did not. 
obtain a complete separation of the hæmoglobin A 
and E present. With the cuvette method, however, 
the two hemoglobins were separated quite well 
(Fig. 1,1). Even a mixture of five different human 
hemoglobins can be separated completely into the 
original components. The rate of displacement of the 
hemoglobin Æ is intermediate between those of the 
normal adult and sickle cell hemoglobin (A > E > B, 
Fig. 1,111). 





Fig. 1. Chromatographic separation of hemoglobin- and other 
ns huamogiobins, I. Hemoglobin of a patient with hetero- 
neq bins (c 3 er" and ` Nla iGO ot five 
i * * 3 
Aal. B, É, A and F) 
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In these experiments the presence of well-separated 
but less intense bands of the corresponding major 
fractions of the various hemoglobms sometimes 
occurs (Fig. 1,ITI a and f). This is espécially the case 
when. the rate of flow of the effluent is low.. Also 
with our elution technique the separation of one 
hemoglobin into two components is possible. The 
first fraction, which represents about 10 per cent of 
the total amount, moves down the column more 
rapidly than the major fraction. „It may be that this 
chromatographic mhomogeneity of one hemoglobin 
is the same as that reported recently by Morrison 
and Cook’. With our technique, however, we never 
found a third fraction with a lower rate of displace- 
ment. 

These investigations were supported by a grant 
of the Nutricia Co., Zoetermeer, The Netherlands. 

H. K. PRINS 
.T. H. J. Huisman 

Department of Pediatrics, 

University of Groningen. 
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New Methods for the Synthesis of 
Peptides 
Iw 1947, Ehrensvard suggested the use of & new 
protective group for peptide synthesis. According 
to his investigations, the phenylthiocarbonyl grouping 
(C,H,—_S—C-—-O—) can be used advantageously for 


the protection of the amino-groups of amino-acids. - 


The phenylthiocarbonyl-group could be split off from 
the N-phenylthiocarbonyl-peptide derivatives by 
means of lead acetate. Lindenmann, Khan and 
Hofmanu?® confirmed Ehrensvard's observations; but 
according to their investigations hydantoins, not 
peptides, resulted under the influence of lead acetate. 
As no method was given for splitting off the phenyl- 
thiocarbonyl-group, we attempted the application of 
oxidative methods, and with complete success. The 
oxidation 18 carried out with 2-5 moles of perbenzoic 
acid at — 5° in acetic acid — benzene, benzene — tetra 
hydrofurane, dioxane or dioxane containing profer- 
ably 2 per cent of water. The products of oxidation 
probably represent a type of mixed anhydrides of 
carbamic acids with sulphinic acids hitherto unknown: 


(0) 
ti i 
rus PEU ee 
iO! 
O^ R R, 


q 


With water, compounds of type (I)e disintegrate 
immediately at the places marked with broken lines, 
even at — 5°, with the evolution of carbon dioxide, 
and the corresponding peptides or amino-acids are 
isolated in excellent yield, by adsorption on a ‘Dowex 
50° cation exchange resin and elution with diluted 
ammonia. (When esters are used, it is necessary to 
carry out the usual alkaline saponification before 
working them up.) By this procedure, glycine was 
obtained from phenylthiocarbonyl glycine (yield 
74 per cent), glycyl-alanine from ethyl-phenylthio- 
earbonyl-glycyl-alaninete and r-glutemyl-r-tyrosine 
from ethyl-phenylthiocarbonyl-r-glutamyl-r-byrosin- 
ate (33 per cent). 
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A drawback to the use of the phenylthiocarbonyl- 
group is that only amino-acid esters can be acylated 
with the chloride’, = that starting from an amino- 
acid it takes four steos to prepare a protected amino- 
acid. Therefore, maintaining the structural principles 
of phenylthiocarbonyl-derivatives, we prepared‘ 
methyl-thiocarbonylhloride from phosgene and 
from methylthiol, which is a weaker acid than 
thiophenol. With his compound the amino-acid 
anions can be acylated (in water, in the presence of 
sodium bicarbonate, sodium carbonate or magnesia). 
Methylthiocarbonyl-glycine (m.p. 118-119?), ethyl- 
methylthiocarbonyl-glycinate (m.p. 55°), methylthio- 
carbonyl-threo-B-phenyl-serine (m.p. 129—130?). ethyl- 
methylthiocarbonyl--threo-B - phenylserinate (m.p. 
124°) have been prepared with an average yield of 

65-80 per cent. Paptides can be prepared from 
methylthiocarbonyl amino-acids in the same manner 
as from phenylthioearbonyT amimo-acids. 

However, it has proved more advantageous to use 
N-benzylthioearbonyl derivatives instead of methyl- 
thiocarbonyl compounds, because they crystallize 
better and are sparingiy soluble in water. We prepared 
benzylthiocarbonyl-chloride (m.p. 12°; b.p.,,, 65°), 
which was hitherto unknown, by the same method as 
methylthiocarbonyl-enloride. With benzylthiocar- 
bonyl-chloride the amino-acids and peptides can be 
smoothly acylated (s»e Table 1). Acylating amino- 
acid and peptide esters with benzylthiocarbonyl- 
chloride in chloroform solution, ethyl-benzylthio- 
carbonyl-glycmate (of) and ethyl-benzylthiocarbonyl- 
glycylglycmate (m.p 119-120?) were prepared in 
yields of about 80 per cent. Ethyl-benzylthiocarbonyl- 
glycylglyemate was prepared from benzylthiocar- 
bonyl-glycylchloride tprepared with thionyl chloride) 
in & yield of 91 per cent, by the mixed anhydride 
method of Th. Wieland, Boissonnas, and Vaughan 
(yield 43 per cent), by the phosphoaza method of 
Goldschmidt (yield El per cent) and by Sheehan’s 
new N-N’-dicyclohexylearbodiimide method’ (yield 
74 per cent). With this last method, ethyl-benzyl- 
thiocarbonyl-alanyl-g-ycinate (m.p. 120-121°, yield 
70 per cent), ethyl-benzylthiocarbonyl-glycyl-phenyl- 
alaninate (m.p. 108-109°, yield 70 per cent), and 
ethyl - benzylthiocarbonyl - x - Palatal: glycinate (m.p. 
105—106?) were also prepared. 

Glycine was acylated to benzylthiocarbonyl-glycyl- 
glycine with benzy-thiocarbonyl-glycylchloride im. 
water-dioxane in the presence of magnesium oxide 
in & yield of 43 per cent (m.p. 177-179°). 


From the benz-lthiocarbonyl-derivatives the 


- benzylthiocarbonyl-group can be split off with 


perbenzoic acid in exactly the same manner as the 
phenylthiocarbonyl-group fromi phenylthiocarbonyl- 
derivatives. The yie-ds of the peptides were about 
65—70 per cent. 

We expect that the benzylthiocarbonyl-group could 
be used, among other syntheses, in particular for the 
synthesis of peptides cf lysine, arginine and ornithine. 
The benzylthiocarbonyl-group being insensitive to 
hydrobromie acid, its combined use with the carbo- 


, Table 1 f 
Compound Yield Method of 
(per cent) preparation 
Benzylthiocarbonyl ^ Acylation with 
-glycine (m p. 151-152°) 90 benzylthio- . 
-alanine (m p. 177-178°) 785 carbonyl-chlor- 
-L-alanme (m p 128-12¢°) 525 ide in water- 


dioxane at 0° 
in the presence 
65 of magnesia, 
sodium  bicar- 
bonate or sod- 
lum carbonate. 


-serine (m p. 146-147°) ` 88 
dei une in (mp 
153° 


-phenylalanine (m p. 11C 2) 8 
-L-glutamic acid (m p. 1:8—-120?) 60 
-glycyl-glyetne (m. P. 177-178?) 
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benzoxy group seems to offer new possibilities for the 
preparation of polyfunctional amino-acid and. peptide 
derivatives. We-are continumg our investigations 
in this direction. A detailed communication will 
appear elsewhere. 
J. KOLLONITSCH 
V. GÁBOR 
E A. Hasés 
Research Institute for the 
Pharmaceutical Industry, 
Rottenbiller-u.26, 
Budapest VII. Dee. 15. 
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? Tindenmann, A., Khan, N. H., and Hofmann, K., J. Amer. Chem. 
Soc , 74, 476 ' (1959). 
? Schuller, W. H., and Niemann, C., 
(1953). Crosby, D. G, and "Niemann, C., 
78, 4458 (1954). 
‘Arndt, F., Milde, E., and Eckert, G., Ber., 56, 1983 (1023). 
ë Sheehan, J. e. and Hess, G. P., J. Amer Chem. Soc., 77, 139 (1955). 


J. Amer. Chem. Soc , 76, 3425 
J. Amer. Chem Sot., 


‘Malic Enzyme’ Activity in Blowfly 
Muscle 


AN investigation of the metabohsm of sarcosomes 
&nd whole-muscle homogenates isolated from the 
flight-muscle of the blowfly (Calliphora erythrocephala) 
indicated that the rate of succinate oxidation by 
these preparations is limited by the steady-state 
concentration -of oxaloacetate produced by further 
oxidation of fumarate (Lewis, S. E., and Price, G. M., 
unpublished observations). 

The addition of Mn++ to these preparations pro- 
duced a marked stimulation of succinate and malate 
oxidation. Similarly, the addition of co-enzyme II 
stimulated the oxidation of both these substrates. 
These findings suggest that the preparations may 
contain & co-enzyme JI -— Mnt+-dependent enzyme 
similar to the ‘malic enzyme’ found in vertebrate 
livert, This enzyme reversibly catalyses the oxidative 
decarboxylation of malate to pyruvate and carbon 
dioxide at pH 7-35 ?. Since this reaction provides 
an alternative pathway for malate oxidation, not 
involving the formation of oxaloacetate, it may be 
expected to facilitate the oxidation of succinate. The 
reactions associated with the ‘malic enzyme’ were 
therefore examined in an aqueous extract of an 
acetone-dried powder prepared from blowfly thoraces. 

The reduction of co-enzyme II by this extract was 
measured spectrophotometrically at & wave-length of 
340 mu. The results obtained are shown in Fig. 1. 
On addition of malate a rapid reduction of co-enzyme 
II was observed, and in samples to which Mn++ was 
added the rate of this reaction was incroased. Under 
the conditions of this experiment co-enzyme II could 
not be replaced by co-enzyme I, either in the presence 
or in the absence of Mn++. When the reduction of 
co-enzyme II had ceased, the addition of pyruvate 
in bicarbonate saturated with carbon dioxide resulted 
in a rapid re-oxidation of the reduced co-enzyme. 
Since the addition of pyruvate alone caused some re- 
oxidation of reduced co-enzyme II, this was probably 
due in part to the presence of lactic dehydrogenase, 
which we have since shown to be present m our 
extracts. However, the increase in the oxidation 
of reduced co-enzyme II which occurs when carbon 
dioxide and pyruvate are added together suggests 
that a ‘malic enzyme’ is also present. 

When estimatmg ‘mahe enzyme’ activity by 
measuring the reduction of co-enzyme I, Ochoa e£ al.® 
defined one enzyme unit as “the amount of enzyme 


causing an increase m optical density of 0-01 per 


NATURE 


May 5, 1956 VoL 177 


025 


00s 





O 2 4 6 8 10 12 14 16 
Time (min) 


Fig. 1. Reduction of co-enzyme II in the presence of malate ; 
its reversal by pyruvate and parbon. dioxide, and activation by 


A, Control; [C], control aur O, control -+ Mn++ + 100 
umoles pyruvate added at arrow; +, control + Mn++ + 100 
umoles pyruvate in 1 8 per cent bicarbonate saturated with 
carbon dioxide, added at arrow. Cells contained. extract 0-5 ml ; 
malate (1 83 x 107? M); ‘tris’ buffer pH 7:25 (2 x 107? M); 
co-enzyme a (6 74 x 107 AM); manganous chloride (6 07 x 
07* M); water to total volume of 3 0 ml. 
(The effect Of Mn** and the effect of Mn++ plus pyruvate were 
examuned with separate extracts) 


minute”. On this basis our extract contains 20 units 
in 4 mgm. of protem, which is equivalent to a specific 
activity of 5, and is equal to that reported in simular 
extracts from pigeon liver?. Recently a simular 
enzyme has been shown to be present in hemolymph 
from the larva of the silkworm (Bombyx mor. 
Smce many ‘malic enzyme’ preparations also 
catalyse the decarboxylation of oxaloacetate, the 
decarboxylase activity of our extracts was also 
examined. The carbon dioxide produced from 
oxaloacetate was measured manometrically in the 
presence of various amounts of extract in the presence 
and absence of Mn++. The rate of carbon dioxide 
production was measured during the 5-25 mmn. period 
after the addition of oxaloacetate, and, after deduct- 
ing the value for the spontaneous carbon dioxide 
production, the Qco, values were calculated on the 
basis of the protein content of the extract. The results 
given m Table 1 show that the extract catalyses the 
decarboxylation of oxaloacetate. The fact that the 
Qco, values are reasonably constant shows that the 
carbon dioxide production 1s proportional to the 
amount of extract present. When the Mnt¥ was 
omitted from the reaction mixture the rate of carbon 
dioxide production was reduced, both m the presence 











Table 1. OXALOAOCETATH-DECARBOXYLASH ACTIVITY OF ACETONE- 
DRIED POWDER EXTRACT _ 
Additions to CO, produced (ul.[hr ) Qco; 
reaction medium Observed Corrected 
None 104 — — 
0-4 ml. extract A 200 36 1 
Mntt+ 310 — — 
0-2 ml. extract B -+ Mn++ 369 59 27° 
4 »on5 » 408 98 22 8 
08, s» n» » 501 101 22.9 
Reaction medium. Acetate buffer 0-1 M (pH 4:5); oxaloacetate 
0-02 M. Extract A contained 8 4 mgm, protein per mal. + extract B 


contained 10 75 mgm. protein per ml ; manganous chloride 107° M. 
(Final volume 3 ml. Temperature 25° C.) 
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and absence of the extract, and the Qg, was reduced 
also. 

The oxaloacetate-decarboxylase activity of this 
extract is of the same order as that reported for 
similar extracts from vertebrate tissues*. However, 
since native proteins may catalyse the spontaneous 
decarboxylation of oxaloacetate the carbon dioxide 
production in the presence of bovine plasma albumin 
and Mn++ was examined. This protem increased the 
rate of carbon dioxide production by 20 ul. per hr., 
whereas a sample of the acetone-dried powder extract, 
containing an equal amount of protein, produced 
an increase of 98 ul. per hr. 

Although these extracts catalyse the xoudbibns 
associated with the ‘male enzyme’ we have no 
evidence to suggest that, 1n our preparations, both re- 
actions are catalysed by a single enzyme. Evidence 
on this pomt can only be obtamed after isolation of 
the systems involved. 

This communication is published by permission of 
the Department of Scientific and Industrial Research. 


S. E. Lewis 
G. M. PRICE 


E Pest Infestation Laboratory, 
Department of Scientific and Industrial Research, 
Slough. 
March 12. 
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a rero 5 Mehler, A., and Kornberg, A., J Bol. Chem , 174, 979 
1948). 
3 Faulkner, P., 3rd International Congress of Biochemistry (1955). 
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Zymogen Formation in the Mouse 
Pancreas 


THERE are present in the Golgi zone of each acinar 
cell of the mammalian pancreas a number of small 
lipoidal droplets (about lp. in diameter) which stam 
with methylene blue and other vital dyes. Each 
lipochondrion, or, where vesiculated, its cortex, is 

‘ intensely osmiophilie and concentrates vital dyes!. 
Hirsch?, and later Baker? and Lacy‘, considered 
that the prozymogen granules arose within the 
vacuolated Iupochondria and when mature (lip m 
diameter) were released into the apical part of the 
cell. 

The prozymogen granules, however, do not form 
in the lipochondria, but so far as can be determined 
with the light microscope, form in situ. They arise 
as small refractile granules at the limit of resolution in 
size and well spaced from each other, theit centres 
‘being separated by about ljp (Fig. 2). The prozymo- 
gen granules, like the mature zymogen, do not con- 
centrate vital dyes and are no more osmiophilic than 
the cytoplasm. No zymogen or prozymogen granule 
was ever observed within the interna of the lipo- 
chondria. 

The observations were made on stained and un- 
stained hving pancreas in vitro and confirmed on 
pancreas with mtact circulation, and also on material 
fixed on the slide with osmic acid and various osmic 
acid mixtures. Repeated intravenous injections of 
0-5 c.c. of a 2 per cent solution of pilocarpine every 
forty mmutes over a period of several hours was 
found the most suitable method for obtaming more or 
less synchronous and complete discharge of the pan- 
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Portions of pancreatic acini in various phases of restitution. 
1, full pancreas. Mature zymogen, liu ın diameter ‘Lipochondria 


not shown. 2, early phese of restitution, Prozymogen granules 
near limit of resolution in size. Middle phase of restitution. 
First formed apical prozzmogen ine than more 1ecently formed 
basal prozymogen 4, In some of the cells remnants of undis- 
charged mature zymoger are present Prozymogen granules have 
formed distally to thes» remnants as well as elsewhere. ‘The 
vesiculated and non-vesicula:ed, simple and compound, bodies 
at the basal edge of the zymogen and prozymogen masses are the 
lrpocaondria or Golgi bodies 


creases of twelve-weeks old mice. The complete cycle 
of discharge and restitution in the most advanced 
cells took six hours. 

The onset of prozymogen formation does not 
require the complete prior discharge of the full 
pancreas cell. In z cell which has ceased to dis- 
charge, having lost only half its mature zymogen 
granules (or, possibly, even less), prozymogen begins 
to form immediately basally to -the remaining 
zymogen. This may also be observed in sections of 
material fixed in Flsmming without acetic mixture, 
stained with analine acid fuchsin and differentiated 
with methyl green, where the mature granules stain 
a yellow colour ani the smaller prozymogen red. 
Where the discharge of zymogen goes on to com- 
pletion, the new prczymogen first forms at the very 
apex of the cell. Later, prozymogen granule forma- 
tion extends basally. Thus there is a continuous 
production of prozymogen, the full complement of 
granules not being -aid down simultaneously. In a 
fully discharged cell which is well on the way to 
complete restoratior of its zymogen complement, a 
gradation in size of prozymogen granules from the 
more advanced apical to the less advanced and more 
basal ones can readily be seen (Fig. 3). Thus the apical 
granules may have reached Ip in diameter while the 
basal ‘ones have onty recently formed and are just 
visible. Only in the well-rested pancreas are all the 
granules mature, about lu in diameter. Depletion 
of the cell occurs eitker by direct discharge of granules 
into the lumen, or indirectly by discharge into the 
long-necked retort-like vacuoles found m discharging 
cells, in particularly great abundance in animals 
heavily dosed with dilocarpine or pancreozymin and 
secretin. The walls of these vacuoles appear to be 
no more osmiophilie shan the cell membranes. Among 
the fused and unfused zymogen granules present in 


D 
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these vacuoles some discharged lipochondria may also 
be found. - 7 : 

During discharge the lipochondria remain among, 
and immediately basal to, the most basal zymogen 
granules, and on complete discharge lie at the apical 
surface of the cell. As prozymogen granules form 
between the lipochondria dnd either the apical cell 
wall or the most basal part of the remnant zymogen 
granules, the lipochondria-mark the boundary of the 
néwly formed granules. 

Where a mature, zymogen granule and a heavily 
stained lipochondrion were in very close proximity, 
the latter, on myelination in appropriate solutions, 
often applied itself to the surface of the zymogen 
granule, so giving the appearance of a lipoidal sheath 
around a mature granule. The large blue (not purple) 
*puddingstone' masses studied superficially with a 
number of mature zymogen granules, observed by 
Worley5 in resting frog pancreas heavily stained with 
methylene blue and crushed in Ringer solution, are 
another type of artefact arising from lipochondria 
on the way to forming vacuome—crinome bodies! as 
a result of mechanical damage of the vitally stained 
cells. 

A full report of this work is being published 
elsewhere. : 

I am indebted to Prof. O. W. Tiegs for the use 
of the facilities of the Zoology Department, Univer- 
sity of Melbourne, where this work was carried out. 


N. KEROS 


A.R.C. Virus Research Unit, 
Molteno Institute, 
Downing Street, 
Cambridge. 


1 Xeros, N., Nature, 167, 448 (1951). 

2 Hirsch, H. C., “Form und Stoffwechsel der Golgi-Korper", Proto- 
plasma Monographs (Borntraeger, Berlin, 1939). 

? Baker, J. R., Quart. J. Micro. Sci., 90, 293 (1949). 

‘Lacy, D., Nature, 175, 302 (1955). A 

5 Worley, L. G., J. Morph., 261, 76 (1944). 


Synthesis of -Galactosidase in Ophiostoma 
multiannulatim and Some Properties 
EA of the Enzyme 


. Tae ascomycete Ophiostoma multiannulatum 

(Hedge. and Davids.) can grow on a synthetié liquid 
medium containing salts, vitamins (B, and B,) and a 
suitable carbon source. In connexion with the devel- 
opment of a method for continuous culture of the 
fungus?, some studies on the ability of the organism to 
utilize different carbon sources were made. More or 
less pronounced adaptive growth was observed with 
lactose, cellobiose, raffinose, glycerol and ethyl aleohol, 
whereas galactose was not metabolized. The growth 
lag was considerably shortened in the presence of a 
mixture of amino-acids, and this fact suggested a 
more detailed study of the factors influencing the 
synthesis of some of the enzymes involved. 

», It seemed desirable to investigate B-galactosidase 
first;.as comparative data were available from several 
other organisms (see, for example, refs. 2-5). The 
erizyme was assayed by the technique originally 
described by Lederberg® under conditions which give 
a zero-order reaction with respect to substrate, ortho- 
nitrophenyl-Q-p-galactoside. ; 

Different mutant strains of the fungus haye been 
shown to produce varying amounts of the enzyme, 
but work has been concentrated on a wild strain, 
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O. multiannulatum 51. This strain grows in the form 
of budding conidia at 25-30? C. and, with good 
aeration, with a minimal mean generation time of 
about three hours. During the growth, B-galactosidase 
appears in the medium, but no measurable enzyme 
activity has been found in the cells. AI methods 
tried for the extraction of fresh or lyophilized cells have 
failed to give more than mere traces of enzyme. If 
an enzyme preparation obtained from the medium 
is mixed With the cells, the enzyme activity is not 
lost during such extraction procedures. When the 
fungus is grown on lactose, the enzyme can be 
obtained from the medium at an early stage of growth, 
which also indicates that the f-galactosidase of 
O. multiannulatum is an exo-enzyme, in contrast to 
what has been found in bacteria and Neurospora. 
The enzyme synthesis is inhibited by a glucose con- 
centration higher than 0-05 mgm./ul. in the medium, 
and when the cells are grown on 0:5 per cent glucose 
in ordinary shake-culture flasks, no enzyme can be 
detected until the glucose concentration falls below 
this value. In a continuous culture, with glucose as 
growth-limiting factor and with excess nitrogen, a 
considerable production of enzyme is obtained both 
at 25° and 30°C. ^ 

A partial purification of the enzyme has been 
accomplished by chromatography and electrophoresis. 
After the cells had been centrifuged from an immature 
culture on lactose, the supernatant solution was 
adjusted to pH 7-2 and made 0:02 M with respect 
to jris(hydroxymethyl) aminomethan-hydrochloride 
buffer (Sigma Chemical Co., Tech. Bull. 106), pH 7-2. 
The enzyme could then be quantitatively adsorbed 
directly on ‘Dowex 2’ in equilibrium with that buffer 
according to the technique described by Boman’, 
With 0.2 M buffer, more than 90 per cent of the 
enzyme activity is eluted, leaving about 80 per cont 
of the protein impurities on the column. After 
dialysis against 0-01.M acetate buffer, pH 5-0, the 
enzyme has been further purified by chromato- 
graphy on calcium phosphate according to Tiselius®. 

The enzyme preparation is stable even at room 
temperature in a buffer composed of 0-1 M pyridin 
adjusted with acetic acid to pH 6-5, and preluninary 
experiments show that impurities can be removed 
by zone electrophoresis employing the apparatus of - 
Porath® and the cellulose powder of Flodin and 
Kupke. By using a volatile buffer system, it is 
possible to obtain concentrated salt-free preparations 
of the enzyme by lyophilizing the eluate from the 
column-—a simple method which would seem to be 
applicable to all enzymes stable under these 
conditions. 

Kinetic studies made on some of these preparations 
show that the enzyme reaction with o-nitrophenyl- 
6-p-galactoside is competitively inhibited by lactose 
and non-competitively by glucose. The optimum: 
pH. of the reaction is about 6, but trivalent anions 
such as phosphate and citrate move the optimum to 
higher values much as described by Landman and 
Bonner‘ for the Q-galaetosidase of JE. coli. An 
Arrhenius plot of the reaction-rate between 20° and 
40? C. gives & straight line, but more detailed kinetic 
observations have been postponed until purer prepara- 
tions from different strains are available for com- 
parison. ; a= 

The stability of the enzyme in crude preparations 
is remarkable. At 65? C., 50 per cent inactivation is 
obtained after about 20 min. 1n acetate buffer pH 5, 
and at 30° C. it is stable between pH 3 and 8 for 
several hours. As the purity is increased, this 
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, Stability seems to be appreciably reduced, probably 
because of the removal of some stabilizing impurity. 
A1 detailed report of this work will appear later. 
I wish to thank Prof. A. Tiselius and colleagues at 
this Institute for helpful discussions. The cost of this 
work is being defrayed in part by grants to the 
Institute from the Rockefeller Foundation. 
B. v. HorsrEN 
Institute of Biochemistry, - 
University of Upsala. 
Dec. 21. 
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Decomposition of Xylan by Sporocytophaga 
myxococcoides 


Tuar Sporocytophaga myxococcoides is unable to 
grow on xylan and xylose has been shown by several 
investigators! ; for that reason the organism was 
used in an investigation to find if cellulase is able 
to decompose xylan. Fuller and Norman? report a 
disappearance of xylan from corn stalk cellulose 
during growth of Sporocytophaga myxococcoides. 

Two strains have been used ; our own was isolated 
by Dr. H. L. Jensen and another was obtained from 
Prof. A. J. Kluyver, of Delft. The purity of the 
cultures was regularly checked by streaking on xylan 
ager and glucose asparagine yeast extract agar or 
meat peptone agar. 

Strips of absorbent cotton-wool (0:2 gm., 6-8 cm. 
long) were placed in test tubes; 5 ml. of a medium 
containing 0-5 per cent wheat straw xylan in a 
colloidal solution in addition to inorganic nutrients 
(ammonium nitrate, 0:1 per cent; dipotassium 
hydrogen phosphate, 0-05 per cent; magnesium 
sulphate, 0-02 per cent; sodium chloride, 0-02 per 
cent; ferric chloride, 0-002 per cent) was added, 
and the cotton-wool was arranged like agar slants. 
After autoclaving at 115° for 20 min., the tubes 
were inoculated by moving a little piece of filter 
paper covered by growth of Sporocytophaga gently 
over the surface of the cotton-wool, and incubated 
at 30°. Every third day tubes were removed from 
the incubator for analysis, the purity of each culture 
was checked by streaking as mentioned above, the 
liquid was removed and brought to-5 ml., reducing 
power was determined in 1 ml., and the remainder 
was used for paper chromatography. 

Reducing power? increased regularly in the tubes 
containing cotton-wool plus xylan, as seen in Fig. 1. 
A small increase was observed on cotton-wool alone. 
No growth took place on xylan alone. 

The paper chromatograms from cultures on cotton- 
wool plus xylan showed an accumulation of xylose, 
arabinose, xylobiose, xylotriose and trace of glucose ; 
these are the same reaction products which have been 


found m previous studies on enzymatic decomposition. 


of xylan‘. The small increase in reducing power in 
cotton wool alone was caused by xylose, arabinose 
and compounds containing uronic acid. These presum- 
ably originated from accompanying hemicellulose, 
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ig. 1. Reducing power in cultures of Sporocytophaga myzococcoides 

growing on cotton-wool + xylan (upper curves) or cotton-wool 

alone (lower curves). Continuous line, Lyngby strain; broken 
Line, Delft strain 


since xylose, arabincse and uronic acid were released 
by treating the cctton-wool with boiling 0-5 N 
sulphuric acid but aze not found in aqueous extracts 
of Sporocytophaga g-own on glucose agar. 

Cell material grown on cellulose or glucose and 
precipitated in acetone was able to split xylan at 
almost the same rate. Slight xylan-splitting activity 
was found in a filtersd fluid (Jena glass filter 11 G 5) 
from a cellulose culture. 

These experiments suggest that the cellulase of 
Sporocytophaga myxecoccoides is able to split xylan ; 
other explanations might, however, be possible. This 
property is interesting from the point of view of the, 
ecology of the soil micro-organisms, since other ' 
organisms might in this way be provided with easily. 
available carbohydrate material. 

A more detailed eccount of this work will appear 
later. 

L. H. SØRENSEN 
State Laboratory of Plant Culture, 
Department of Bacteriology, 
- Lyngby, Denmark. 
Oct. 1. 
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Leaf Movemencs and the Tagesrhythmik 
Explanation of Photoperiodism 


BünuiNG's! hypothesis of the relationship between 
day-length responses and diurnal rhythms as mani- 
fested by leaf movements has been the object of 
several recent criticisms?-* as inconsistent with some 
facts of photoperiodis induction. However, Bünning's 
scheme is not only 2 theory of photoperiodism but, 
also a generalization concerning diurnal leaf move- 
ments. : - 

Fig. 1 shows a selection of records of the diurnal 
change of leaf positcon in Bauhinia monandra. The 
positions were recarded on 16-mm. film using a 
camera triggered every fifteen minutes. It will be 


- seen that although the shapes of the phases are not 


exactly as in Biinning’s idealized diagrams, the general 


Fig. 1. Bauhinia monandra. Changes of leaf angle after beginning illumination at 
midnight, 6 a m. and 8 a.m. and (stippled band) at midnight, but with weak hght 
until 6 à m. In each caso the plants were darkened from 6 p.m. the previous evening 


features are evident and, in particular, the hehung 
phase begins immediately after illumination as in his 
diagram for short-day plants. This, of course, might 
be expected in a tropical species accustomed to a 
12-hr. day in Nature. 

Nevertheless, if the times from begining illumma- 
tion to the onset of downward movement (that is, 
the duration of the ‘photophile’ stage in Bünning's 
terminology) are compared among the graphs, they 
are obviously not constant. However, the point of 
beginning downward movement is ill-defined in these 
records, and as it has also. proved very susceptible 
to extraneous conditions such as humidity, and also 
age of the leaf, it is doubtful whether it can be re- 
garded as a critical point in the cycle. On the other 
hand, the timmg of the middle point of leaf closure 
is sharply defined and has proved very uniform after 
any particular “alternation of darkness and illumina- 
tion. Counting, then, this middle point of closure 
as the limit of the photophile stage, it has been found 
that, independently of the time of darkening the 
previous day, the ‘normal’ photophile phase of a little 
more than 12 hours duration (illustrated by ilumina- 
tion at 6 a.m. in Fig. 1) is only adhered to if the 
duration of the preceding dark period also approx- 
imates to 12 hr. With shorter dark periods (as with 
illumination at- midnight) the photophile phase is 
lengthened ; with longer (as with illumination at 
^8 a.m.) it is shortened. Exactly similar relationships 
_to the length of the previous dark period appear to 
hold for the related species B. tomentosa and also 
for an unrelated plant, Talinum triangulare. 

It would then appear that leaf movement in these 
examples closely parallels the photoperiodic behaviour 
of short-day plants such as Xanthium, m which 
flowering is said’ to be dependent on the duration 
of the dark period. Bünning himself? has made a 
special exception for Xanthiwm from his general rule 
that the cycle of leaf movement is mitiated in the 
first instance by change from dark to light. In thus 
case, he says, the cycle is set in operation by a change 
from light to darkness., It is evident, however, that 
both changes are involved in determining the length 
‘of the photophile phase in Bauhinia and Talinum : 
agreeing exactly with the photoperiodic behaviour 
of short-day plants. 

` There is à second respect in which the leaf move- 
ments of these plants seem to agree better with re- 
ported features of photoperiodism than with Bün- 
ning's generalizations: the effect shown in Fig. 1 
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of beginning illumination with a 
period of weak light, which in this: 
case was about 30 foot-candles com- 
pared with 600 foot-candles for the 
rest of the period. It will be seen 
that this treatment produced the 
longest photophile phase of all, as 
if the weak light had made the 
previous dark period in effect even 
shorter. Schwabe? has provided a 
parallel in photoperiodism with the 
observation that when part of the 
light period in each day is pro- 
vided by weak light, the effective 
length of the accompanying dark 
period in controlling flowering is 
reduced. In Bimning’s schemes, 
of course, “the cycles are con- 
trolled by the timing of illum- 
ination, not at all by its inten- 
siby. 

A few other inconsistencies with Btinning’s 
sequences have been noted. For example, when 
illumination is continued without further intervention 
of dark periods, the rhythm set up by the mitial 
exposure to light does not continue endogenously, 
but rapidly decreases in amplitude and is practically 
indistinguishable after three days. Moreover, although 
the limits of the phases rapidly become indistinct, 
it is nevertheless clear they recur after decreasing 
intervals of time. It appears probable that control 
of the cycle by the initial illumination scarcely persists 
beyond the first closure phase, for it 1s only this phase 
which shows the strict timing evident in Fig. 1. 
Referring to the figure again, it also appears doubtful 
whether any part of the cycle but this first closure 
is indeed controlled by illumination, for although 
Binning postulates that the first effect of transfer 
to light is invariably the initiation of upward move- 
ment of the leaves, these records show that in 
Bauhinia upward movement had already begun 
before the end of long dark periods. Schwabe* has 
reported an exactly similar behaviour of stomatal 
aperture. In Talinum, on the other hand. the ‘open- 
ing’ phase that is in progress at the beginning of a 
normal light period is actually a downward move- 
ment of the leaves and this, too, begins before day- 
break. In Bauhinia the rapid openmg on first 
bringing into the light has presumably nothing to do 
with the diurnal cycle on which it is superimposed, 
for & simlar immediate response may be induced 
at any time of day by altering hght intensity, and 
apparently without any effect on the timing of the 
subsequent closure phase. Significantly, the leaf 
position of Talinum is not detectably affected by 
change of intensity in the daytime and neither 1s 
there evidence of accelerated opening when this 
plant is first brought into the light. . 


E M. HOLDSWORTH 
Botany Department, 
University College of the Gold Coast, 
Achimota. 


1 Bünning, E., for example, in *"ntwicklungs- und Bewegungsphyslo- 
logie der Pflanze", 384 et seq. (Berlin, 1948). 

2 Hussey, G., Phys. Plant., 7, 253 (1954). 

3 Wareing, P. F., Phys. Plant., 7, 157 (1954). 

‘ bac ^ P. G., Spear, I., Thimann, K. V., Plant Physiol., 29. 220 


s Hamner, K C., S.E.B. Symp., 2, 104 (1048). 
* Binning, E., Ber. deutsch. bot. Ges., 57, 420 (1955). 
* Schwabe, W. W., Phys. Plant., 7, 745 (1954). 
8 Schwabe, W. W., Nature, 169, 1053 (1952). 
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Effect on Crop Growth of Rain after 
Prolonged Drought 


AN investigation of the effect of wrigation on the 
growth of the sugar beet crop was started m 1955 
at Woburn, Beds. Measurements of dry weight and 
leaf area were made on samples of the crop taken from 
twelve plots, six of which were irrigated. The experi- 
ment also included a comparison of two rates of 
nitrogen supply, but for the present purpose this can 
be ignored ; the results in Table 1 are means for the 
two rates. Material was available for sampling om 
only three occasions, as most of the crop had to be 
kept for measurement of yield at the normal time of 
harvest. 5 
Table 1. EFFEOT OF IRRIGATION ON DRY-MATTER YIELD AND LBAF- 
ARBA INDEX OF A SUGAR BEET CROP ON (1) JULY 27, (2) AUGUST 10 
AND (8) AUGUST 24, 1955, AND ON NET ASSIMILATION RATE, RELATIVE 


LEKAF-GROWTH RATE, AND THE INOREMENT OF DRY-WEIGHT YIBLD 
IN THE INTERVALS BETWEEN TIMES 1, 2, AND 3 





Dry weight (gm /m.?) Leaf-area index 














Time 1 2 3 1 2 3 
Trrigated 226 5831 704 148 235 2:60 
Not irrigated 187 300 544 1:08 104 1 62 
S.E 14 36 56 008 012 O17 
Net assimila- Relative leaf- Dry-weight 

tion rate growth rate increment 

(gm /m */week) | (per cent per week)} (gm jm °) 

Interval 1-2 2-3 1-2 2-3 1-2 2-3 
Trrigated 83 34 26 5 305 178 
Not irrigated 53 96 0 20 113 244 
SE 8 14 3 6 30 59 





No rain had fallen for three weeks before the first 
sampling on July 27, and the estimated water deficit 
on the unirrigated plots was then 4 in. On the 
irrigated plots it was kept below 1 in. by appropriate 
irrigation throughout the growth period. The dry- 
weight yield and leaf-area mdex (L, ratio of leaf area 
to land area) of the irrigated crop (Table 1) were 
already much greater than those of the unirrigated 
crop. There was no rain in the following fortnight, 
and at the second samplng on August 10 the 
estimated water deficit on the unirrigated plots had 
increased to 5 in.; the effect of irrigation on dry- 
weight yield had also greatly increased. The net 
assimilation rate (Æ) of the irrigated plants in the 
interval between July 27 and August 10 was sig- 
nificantly greater than that of the unirrigated plants. 
On the unirrigated plots, L did not increase during 
the mterval, but 15 increased so much on the irrigated 
plots that on August 10 it was more than doubled 
by irrigation. Because of the large effects on both 
E and L, the inerement of dry-matter yield between 
July 27 and August 10 was nesrly trebled by irrigation. 

During the next two weeks, 0-6 m. of rain fell, 
but in spite of this the estimated water deficit of the 
unirrigated land had increased to nearly 6 in. on 
August 24. For the wrigated plants, E was less than 
in the previous period, presumably because of changes 
in environmental factors other than water supply, 
but for the unirigated plants it was greater than 
before. Consequently, in the second period the effect 
of irrigation was reversed and E was nearly three 
times as great for the unirrigated as for the irrigated 
plante. During the second period also, L increased 
more, both absolutely and relatively, on the un- 
irrigated plots, but on August 24 it was stil much 
smaller than on the irrigated plots. However, E was 
so much greater for the unirrigated plots that in 
spite of L being smaller the increment of dry-matter 
yield was larger, though not significantly, than on 
the irrigated plots. 
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These results show that, after prolonged drought, 
rainfall in amounts very small compared with the 
Soil-moisture deficit, and therefore with amounts used 
in orthodox irrigation practice, caused such large 
mereases both in leaf growth and in the rate of photo- 
synthesis of unirrigated plants that, temporarily, 
these plants grew faster than irrigated ones that had 
never been subjected to severe water stress. It 1s 
intended to repeat this work (though the same 
conditions may not recur in the field in 1956) and, 
if possible, to mmitate the conditions of water supply 
in laboratory expermnents. If the results are com- 
firmed, they may have an important bearing on the 
efficient use of irrigation water. 


P. C. OWEN 
1 D. J. Warson 
Rothamsted Experimental Station. 
Harpenden. Herts. 
" Feb. 2& 


Polymorphism and Parthenogenesis in a 
Pzinid Beetle 

Ptinus latro Fab. (1775) and P. hirtellus Sturm 
(1837) (Coleoptera, Ptmidae) have for long been 
accepted as separate, sexually dimorphic species. 
The females of the two forms are abundantly distinct, 
but no satisfactory separation character for males 
has ever been descr:bed (see Hinton’s monograph’). 

P. hirtellus has been maintained in culture at the 
Pest Infestation Laboratory for many generations 
and abundant material of both sexes has been avail- 
able for study. Attempts to obtain cultures of P. latro 
by similar methods Fave led to the discovery that this 
18 & parthenogenetic form of unusual type. 

Through the kind co-operation of the London area, 
inspectors of the Ministry of Agriculture, Fisheries 
and Food, a few living female latro were obtained 
durmg November 1353. These were cultured on a 
mixture of equal parts of fishmeal and wheatmeal 
with about 5 per cens dried yeast, at 25° C. and 70 per 
cent relative humidity, and eventually seventeen 
larve were obtained. From these, seventeen adults 
were reared, all of which proved to be female latro. 
They were separated into two groups of seven and 
ten individuals, respectively. The former were kept 
unmated until deata (a matter of several months), 
whereas the latter "vere provided with twelve fresh 
males from a culture of hirtellus. No progeny resulted 
from the virgin females, but the mated females pro- 
duced twenty-one larve. Again exclusively female 
latro were reared. 

On the advice of Mr. R. W. Howe, of the Pest 
Infestation Laboratory, the third generation was 
cultured (with herieius males) at 20? ©., a tempera- 
ture which he has found to be the optimal for ovi- 
position in several species of ptinids. This resulted 
in @ very large culture, and between 1,500 and 2,000 
adults, all female latro, were reared. Many thriving 
cultures are now bemg maintained under these 
conditions, but further experiments with virgm 
females have again failed. 

The biological fmdings strongly suggest that 
female latro reproduze by parthenogenesis, and this is 
supported by the extreme uniformity of the reared 
individuals. However, mating, which takes place 
very readily with male hirtellus, appears to be essen- 
tial, for we have rever succeeded in rearing from 
virgin latro. Under crowded conditions, unmated 
females will lay a few eggs, but these do not hatch 
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and soon collapse. Preliminary experiments indicate 
that the mating réaction between female lairo and 
male P. fur L. or male P. pusillus Sturm is weak. 
Comparatively few instances of attempted copulation 
have been observed, although a small number of 
female latro progeny have resulted from the latter 
cross. Thus, on balance, it appears that hirtellus and 
latro comprise a single polymorphic species. 

One of us (A. R. S.) has investigated the problem 


from the cytological point of view. The work is at . 


present incomplete, but the results to date show that 
the male and female hirtellus have a diploid constitu- 
tion (2n = 18); female latro has 27 chromosomes 
and is therefore a triploid. Maturation is normal in 
the male, sperms having 8+ X or 8+ Y. The 
maturation spindle forms in the unlaid egg; in 
hirtellus reduction occurs, in latro the triploid number 
is retained. Insemination of the latro female is essen- 
' tial for the development of the egg but, since the 
egg does not show reduction, the sperm can play no 
part in regulation of the chromosome number. 

In order to investigate the role of the sperm, 
hirtellus males were sterilized at Harwell by exposure 
to y-radiation and mated with hirtellus and latro 
females. Copulation was normal but resulted in 
large-scale production of non-viable eggs. Thus not 
only is insemination of the latro female essential for 
oviposition but also the sperm must play some part 
in initiating activation of the egg. Full-length sperms 
have been observed in the developing hirtellus egg, 
but we are not yet certain that the sperm enters the 
latro egg. Biological and cytological evidence in- 
dicates that in Ptinus latro we are dealing with 
thelytokous parthenogenesis of a particular type— 
either gynogenesis or some form akin to it in which 
the sperm plays an even more restricted part. 

In Coleoptera thelytokous parthenogenesis occurs 
as a normal method of reproduction only in the 
Curculionidae’. So far as we are aware, partheno- 
genesis of the type described here is unique within 
-the order. Further details of the biological, taxonomic 
and cytological aspects of our ‘work will be given in 
other publications. 

This communication is published by agreement 
with the Department®of Scientific and Industrial 
Research. 

B. P. MOORE 
G. E. WOODROFFE 


Pest Infestation Laboratory, 
Slough, Bucks. 


Ann R. SANDERSON 
Natural History Department, 
Queen's College. 
University of St. Andrews, 
Dundee. 
Feb. 28. 


1Hinton, H. E, Bull. Ent. Res., 81, 331 (1941). 
T Suomalainen, E., “Advan, Genet.", 8, 198 (1950). 


Estimation of Numbers of 
Nitrosomonas in Soil and Culture 


ATTEMPTS to estimate the numbers of nitrifying 
organisms in soil have usually been made by some 
form of dilution technique involving culture of the 
dilutions in liquid media in tubes (see ref. 1). 
number of dilutions, and of replicate tubes at each 
dilution, that are necessary to give reliable estimates, 
makes this method extravagant of material and time. 
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Singh? developed a dilution method for estimating 
numbers of Protozoa in soil suspensions, in which 
Petri dishes, each containing a number of replicate 
disk cultures on agar, effected a great saving in both 
these respects. Attempts were made to adapt this 
method to estimating numbers of Nitrosomonas. The 
medium used was prepared from the following solu- 
tions, separately sterilized, and mixed in the propor- 
tions of 2-0 ml. each of solutions (I) and (IT) to 
12-0 ml. of (III). 


Solution I: NaCl, 0:2 gm.; MgSO,,7H,0, 0-05 gm.; hs geben 
12 gm ; KH,PO, 0:6 gm.; NaHCO;, 0 à gm.; ; 
FeSO,,7H,0, 1-0 Ms MnS0,, 4H,0, 1:0 AE: : 
tap water to 100 ml. 

Solution II: 08 per cent w/v (NH,),80, in distilled water. 

Solution III: 2-5 per cent w/v ‘Difco’ Bacto-Agar, washed for 24 hr. 


in running tap water. 


Silica gel was found unsuitable owing to the 
tendency for water to form a film on the surface. 
This agar medium was used in the following dilu- 
tion technique, which was tested both with soil and 
with liquid cultures of Nitrosomonas. Eight glass 
rings (20 mm. inside diameter, 7-8 mm. deep) are 
arranged in & Petri dish, and heat sterilized. To 
each ring 1-0 ml. of the medium is added aseptically, 
the. medium bemg held at 52-55°. On meeting the 
cold dish and ring, the agar gels and does not spread 
beyond the ring. To ensure this, the edges of the 
rings in contact with the dish must be ground smooth. 
In this way, eight discrete disks of agar can be pro- 
duced per plate. Preliminary experiments showed 
that nitrite diffused rapidly through the agar, so that 
the separate disks must not be connected with an 
agar film. From a 1:5 suspension of the soil or 
dilution of the culture, further two-fold dilutions are 
made to give a final dilution of 1: 81,920. One Petri 
dish is used per dilution, 0-05 ml. of which is applied 
to each of the eight disks. After inoculation the 
dishes are placed in MacIntosh and Fildes jars which 
are flushed for periods of 2 hr. daily with air drawn 
through 50 per cent v/v sulphuric acid followed by 
1 per cent w/v sodium bicarbonate, in order to remove 
oxides of nitrogen found to be present in the laboratory 
atmosphere. After incubation at 18-22° for 21 days, 
the cultures are tested for nitrite by adding to each 
disk two drops each of sulphanilic acid solution 
(0-6 per cent, w/v, in 30 per cent, v/v, acetic acid), 
and N-(1-naphthyl) ethylene diamine dihydrochloride 
(0-1 per cent, w/v, in 3 per cent, v/v, acetic acid). 
These solutions must be stored in the dark. An in- 


. tense red coloration indicates the presence of nitrite. 


As 8 check, uninoculated plates are also incubated. 
The number of organisms per ml. of original sus- 
pension may then be computed by applying Fisher’s 
method of ‘negative plates'?. Singh? has prepared a 
table from which the number of organisms per ml. of 
original suspension can be obtained directly when 
the previously mentioned dilution series and eight 
replicate 0-05 ml. inocula per dilution are used. Two 
populations are significantly different in numbers if 
the number of ‘negative’ cultures varies by + 8 or 
more, that is, + 100 per cent, — 60 per cent. 

To test this technique, a suspension in saline of 
Nitrosomonas, previously counted in a hemocyto- 
meter, was used. A dilution series of this suspension 
was applied to the disks and a parallel series inocu- 
lated into test-tubes, each containing 5 ml..of medium 
without agar, with eight replicate tubes at each 
dilution. Parallel tests were also carried out in which 
the counted suspension was added to sterilized 
Rothamsted soil and serial dilutions made from a 
suspension of it. The ‘recovered’ numbers estimated 


wo.4s May 5, 1956 





" Table 1 
Hemocyto- Estimated numbers 
meter Test-tube 
count Agar disk method method 
Experiment 1 
Saline control 500,000 311,000 650,000 
Soil 500,000 5,080 931,000 
(1 per cent recovery) 
eriment 2 
aline control 500,000 380,000 931,000 
Soil 500,000 520,000 


41,400 
(8 per cent recovery) 





All figures represent number of organisms/gm. soil or ml saline, 


from the disk and tube dilutions obtained in two 
experiments are given in Table 1. 

Both disk and tube methods ‘gave a satisfactory 
‘recovery’ of numbers from the suspensions in saline, 
having regard to the limited accuracy of a dilution 
method. The test-tube method also gave satisfactory 
recovery from the soil suspension; but with disks, 
recovery was only 1 per cent and 8 per cent m the 
two experiments. 

A recovery test was then made in unsterilized soil 

to see whether sterilization of the soil had produced 
substances harmful to growth. A counted suspension 
of Nitrosomonas was added to fresh soil. Numbers 
were then estimated by the disk method from this 
soil and from an uninoculated control soil. In a 
‘later experiment, & similar test was made with the 
tube method. The results (Table 2) again show that 
the fresh soil has interfered with the recovery of 
«added numbers in the disk method, but not with the 
tube method. 


RECOVERY OF Nitrosomonas FROM UNSTERILIZED Som 


Table 2. 







No. oforganisms | No. of organisms estim- 
added, per gm. soil ated, per gm. soil 






Agar disk Denique. 
Uninoculated soil 0 6,040 
Inoculated soil 600,000 22,400 
(8-76 pei cent recovery), 
Test-tube technique 
Uninoculated soil 0 59,000 
Inoculated soil 500,000 


729,000 





a 


These results point to some factor introduced by 
the soil which interferes with growth on agar disks, 
wut not in test-tubes, where it is perhaps diluted out. 
The nature of this factor will be further mvestigated. 

J. W. MiQirnpBANE* 

Soil Microbiology Department, 

Rothamsted Experimental Station, 
Harpenden, Herts. 

* Present address: East African Agriculture and Forestry Research 

Jrganization, P.O. Box 21, Kikuyu, Kenya. 
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Nucleus and Spindle of Bacillus megaterium 
in Fission and Sporulation 


In a recent communication in Nature, Yuasat 
ontends that the ‘side-body’ of the spores of Bacdlus 
negaterium is identical with the spindle of the dividing 
reast nucleus, and acts as such m & mitotic division 
X the bacterial nucleus. : 

This is quite unacceptable for the following reasons : 
1) The theory of a mitotic division in B. megaterium, 

«dvanced by DeLamater?, so far from being regarded 
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even as a problematical alternative to the now 
classical concept of the bacterial nucleus’, has been 
very severely criticized: on both theoretical and 
practical grounds by leading authorities in all parts 
of the world‘. (2) The 'side-body' has now been proved 
conclusively to be an artefact caused by partial 
ejection of the turgid nuclear contents of the spore’. 
(3) The ‘large-body’ in the vegetative bacillus, which 
Yuasa claims to be identical with the ‘side-body’, 
appears from his diagrams to represent the polar 
aggregate of basophiiic material associated with the 
growing tip of the cells. 

The apparent contention of Yuasa that the authors 
whom he quotes themselves equate this structure 
m the spormg bacillus with the ‘side-body’ (that is, 
the ejected nucleus) ef the spore is without founda- 
tion. 

M. H. JevwxS 

Department of Baeseriology, Í 

University of Birnangham, 
Birmingham 15. 


1 Yuasa, A., Nature, 177, 38€ (1958). 
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Use of Capacity Measurements for the 
Study of Oxide Films on Metals 


Estimarss of the thickness of oxide films on metals 

have long been made by immersion in an electrolyte 
and measurement of she capacity of the condenser 
formed by the film as dielectric}. It has, however, 
been pointed out by B. Huddle (private communica. 
tion) that such measurements are liable to error if 
the film contains cracks, for these permit the electro- 
lyte to approach closer to the metal/oxide interface. 
This should cause the ‘capacity’ thickness to be less 
than that derived from measurements of gain of 
weight, for example. 4 rise in the capacity of anodized 
films under condition of breakdown = been reported 
by Young:. 
‘This behaviour has been turned d advantage in 
the examination of tha films formed in the corrosion 
of zirconium alloys. "Vhen the latter are exposed to 
water at about 300°C., the rate of corrosion, as 
measured by the gain of weight, at first falls with 
time. At a certam stage, called ‘breakaway’, the” 
film on most alloys bacomes less protective, and the 
All the 
specimens examined in these experiments had 
suffered breakaway, except those of the alloy ‘Zircaloy 
2 (1:5 per cent tin, 0-13 per cent iron, 0-05 per 
cent nickel, 0.12 per cent chromium, balance zir- 
conium), which is very resistant to corrosion. 

Specimens of the alloys detailed in Table 1 were 
pickled m a solution containing 45 c.c. nitric acid 
(concentrated), 5 c.c. hydrofluoric acid (48 per cent 
solution), 60 c.c:~water and then weighed. After 
exposure to water at 325° C. for periods up to about 
500 hr. they were reweighed, wires were attached to 
them, and they were waxed, leaving 1 cm.? (apparent 
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Table 1 
b (A quantities per cm.? apparent area) 
iv 
Time 
4 of cor-} Weight Q 1 _1_ | Corrosion 
Alloy roston ain "| (uF)| OC C.W |resistance 
(hr.) | W (mgm.) 
"Zirealoy 9/* 72 0:1 0 039; 26 260 
i 144 03 0 029| 36 120 Good 
$3 228 0-3 0-029) 35 120 
+ 520 0-3 0 025| 40 130 
1 per cent 
chromium, B 
balance 
zirconium 72 10 0 093| 11 11 
+s 144 28 0 257] 3-9 14 
3; 228 i7 0:129} 7:8 14 
a 520 1i 0392] 26 0-24 
Atormeltea Inter- 
TO 
zirconrum 72 0-5 |O149| 70| 14 || mediate 
p 144 13 [0135] 74| 54 
e 228 21 0 140] 71 3-4 
» 520 3:7 0379] 56 1:5 
2 5 per cent 
tantalum, 
balance 
zirconium 72 1:8 0-404| 2:5 19 
" ys b 520 ? flaked |0 526| 19 — 
25 per cen 
aluminium, Poor 
balance 
zirconium. 72 [N7 » 0-726} 14 |02 
‘Zircaloy 2’, 
500° © 190 21 0 014| 71 84 








* 1 D per cent tin, 0-13 per cent iron, 0 05 per cent nickel, 0-12 per 
cent chromium, balance zirconium. 
area) bare. They were immersed in N/1 sulphuric 
acid, together with æ platinized platmum electrode, 
and the impedance of this cell was measured at 
1,000 ¢./s. using a Wien-type bridge with Wagner 
earth. Arrangements were made to keep the specimens 
at a constant, arbitrary, potential of + 1-00 V. 
(saturated calomel). The a.c. voltage impressed on 
the cell was not more than a few centivolts (r.m.s.). 
The cell impedance was expressed as a resistance and 
capacity m series. The observed capacity values 
were much smaller than that of the double-layer 
capacity on metal surfaces, so that the latter, and the 
capacity of the platinum electrode, which are both 
in series with the film capacity, could be noglected. 
The resistance represents that of the electrolyte, 
which was kept low by the use of a solution of high 
conductance, together with a contribution from the 
oxide film which has recently been more fully treated 
by Young!. 

The capacity results are given in Table 1, together 
with their reciprocals (which are a measure of 
‘capacity’ thickness) and the gain of weight. Since 
adherent films were formed in all but two cases, the 
latter give valid measures of ‘weight’ thickness. The 
comparison of ‘weight’ and ‘capacity’ thickness, 

‘obtained by evaluating 1/C.W (C in microfarads/ 
em.?, W in mgm. /em.*), gives figures which sharply 
discriminate between ‘Zircaloy 2' and the less resistant 

- alloys, suggesting that the films on the latter are 

considerably cracked whereas those on ‘Zircaloy 2' 

contam few cracks, or, possibly, no. cracks at all, 

This view is supported by the dependence of capacity 

on time. With ‘Zircaloy 2’ the capacity quickly 
settled to & value which remained steady for many 
hours ; but with the other materials an upward drift 
began when the specimen was immersed in the electro- 
lyte and was still perceptible 24 hr. later. This is con- 
sistent with the slow penetration of the electrolyte 
into a cracked film. That it is possible, under more 
drastic conditions, to reduce the ‘soundness’ of the 

film on ‘Zircaloy 2’ is shown by the results for a 

specimen exposed to superheated steam at 500° C. and 
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This specimen also showed 
an upward drift of capacity with time. 

Some capacity measurements were also mado at 
other frequencies, 60~-5,000 c./s. The dependence of 
resistance and capacity on frequency for both 
‘Zircaloy 2’ and other alloys conformed approximately 
to the relations derived by Young! for crack-free 
films. 

If the films on 'Zirealoy 2’ are assumed to be entirely 
erack-free, their theoretical capacities may be cal. 
culated approximately, using Charlesby's? value of 
27 for the dielectric constent and s density of 
5-7 for zirconium oxide. Then C = 3-5 x 10-3 c*3]W 
Uu F./apparent cm.? (c is true area/apparent area). 
the calculated and observed capacities of the 520-hr. 
film are equated, c is found to be about 1:5. Adams, 
Maraghini and Van Rysselberghe* reported c to be 
2-1 + 0-2 for abraded zirconium and, m comparison 
with this, a value of 1-5 for a bright pickled surface 
seems reasonable. 

‘These measurements suggest that after ‘breakaway’ 


-the oxide film on zirconium alloys consists of an 


outer cracked portion into which water can penetrate, 
and an inner, crack-free portion which controls the 
rate of corrosion. . 

The results obtained with zirconium alloys suggest 
capacity measurement as a useful method of studying 
the protective character, as distinct from the thick. 
ness, of oxide films formed by corrosion and oxidation. 


J. N. WANKLYN 


Metallurgy Division, 
Atomic Energy Research Establishment, 
Harwell, z 
Didcot, Berks. 
Dec. 9. 


2 Young, L., Trans. Farad. Soc., 51, 1250 (1955). 


3 Thomas, D. E , “The Metallurgy c of Zirconium”, 608, edit. Lustman» 
and Kerze (McGraw-Hill, 1955). 


3 Charlesby, À., A.E.R.E., M/R i (1953). 4 
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The Standard of Length and the Standard 
of Time 


THe interesting communication m Nature of 
December 24, p. 1230, from Dr. G. M. Clemence}, 
under the title “Definition of the Second of Time", 
has suggested to me some comments. 

First of all, there is, 1n the first line of the seconc 
column, & slight error: the number of microns ir 
1 metre cannot be subject to experimental determina 
The micron, which is sometimes called th« 
‘micro-metre’, is, by definition, the milhonth part 
of the metre. What is meant is the ‘angstrém’, As 
the angstróm being related to wave-length, by the 
1 


~ 6438-4096 
cadmium line in standard air, 

However, precautions were taken to avoid having 
two units of length, and the angstróm will reme 
what it 1s nowadays, equal to 10-?* m. (personally 
I hope it will disappear). Indeed, wè know that (duc 
to what is unquestionably a lucky chance) the average 
of the values obtained by various experimenters 
smce the work of Benoit-Fabry—Perot, for the wave 
length of red cadmium in standard air is exactly 
0-643 846 96u, the very value which was given bj 
Benoit-Fabry-Perot. 


x Li 


expression A. wave-length of the rec 
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Now, the Comité International des Poids et Mesures 


has already adopted a Recommendation of its Comité - 


Consultatif pour la Définition du Métre, which reads 
as follows: “In view of giving the unit of length 
a continuity as perfect as possible, when going to 
the contemplated definition, it is recommended to 
work out the latter, by usmg, as an intermediate 
step, the value 0-643 846 96 x 10-8 m. for the 
wave-length of the red-cadmium line, as specified 
by the 7th Conférence Générale des Poids et 
Mesures". 

This means that, to the limit of accuracy which 

may be reached at present (and I wish' to add, to 
the limit of accuracy which can be reached by the 
present prototype line standard), the metre, defined 
by means of the wave-length, will be strictly equal 
to the present metre defined by means of the plat- 
mum-iridium prototype. "The standard will have 
been changed, but the unit will not have been changed 
and this unit wil remain the same for all users, as 
the one and only unit of length, but defined by means 
of a wave-length. 
- It will be the same—at least I hope so—for the 
unit of interval of time. When we are assured of 
the permanency of anatomic frequency, and physic- 
ists, in agreement "with astronomers, take such a 
frequency as a standard, then they will do it so as 
to determine exactly the number N, for an interval 
t such that: 

Nt = M81 556 925-974 74 tropical year 1900.0 = 
the second, the tropical year 1900.0 being derived 
from the tropical year for the time being by applying 
corrections always known. Until this clock is con- 
firmed to be permanent {perpetual and endless), 
we shall have to consider that atomic frequency 
is just & wonderful interpolation tool—or, if we like, 
a recorder of the standard—but not as a standard 
itself. In the same manner, the wave-length is still 
a recorder of the metric unit. It would be nonsense to 
have one standard for short times and another one 
for very long times. 

The standard of interval of time will have been 
changed; it will be ¢ instead of the tropical year 
1900.0 (ım practice, the tropical year of the time 
being); but the unit, for everyone whatever his 
branch of learning may be, will be exactly the same : 
the ‘second’, the one and only unit of time. The 
change of standard would not, of course, prevent 
physicists (or astronomers), after the changes have 
been made, from carrying out very interesting ex- 
permments, m order to determine the possible slight 
variations of old standards, expressed im the new 
units recognized as absolute invariants. 

It does not appear that the simultaneous existence 
of two units extremely close to each other has serious 
drawbacks. We have already experienced those 
drawbacks with units of volume (cubic decimetre 
and litre). But we are still feeling those drawbacks 
and we hope to remove them by means of the new 
French law which is now in preparation. ] 

It 1s true that the unit of length and the unit of 
time will no longer be independent. But I think 
we can leave it to the third generation of our successors 
to adjust the definitions of the metre and the second 
with the sufficiently accurate value that they will 
have then been able to obtain for the velocity of 
hight. It will be, as it is even now, a question of 
accuracy. 

What follows m Dr. Clemence's communication 1s 
a matter of astronomy, and there I-declare myself 
ncompotent. 
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Dr. Giasuss has sen the present communication, 
and desires me to say that he regrets his error in 
confusing the micror with the angstrom, while still 
asserting the principle of his argument. Further, 
he agrees completely with my views, with the exception 
of the question of tae desirability of changing the 
definition of the metre, which he has not studied 
sufficiently to form a. competent opinion. 

ALBERT P#RARD 
(Membre de l'Académie des Sciences, 
Diracteur Honorare du 
Bureau International des Poids et Mesures) 
29 Rue Jouvenes, 
Paris, 16°. March 14. 


Thermal Conductivity of Solid Argon 
at Low Temperatures 


. VALUES which are fairly reproducible for the 
thermal conductivity K of an inert gas solid, argon, 
have been obtained over a range of temperatures from 
2° to 25° K., correspanding to temperatures 0/40—0/3 
since the Debye characteristic temperature © for 
solid argon is about 80°K. These measurements 
were made by filling a thin-walled ‘Inconel’ tube of 
diameter 0-5 in. and length about 3 in. with argon 
at a temperature of approximately 78? K., through 
a capillary tube. Du-ing filling, the gas pressure was 
maintained above the triple-point pressure to ensure 
that liquid argon was produced 1n the specimen tube, _ 
and this gradually solidified from the bottom and 
from the walls of the tube to produce a homogeneous 
solid. The ‘Inconel tube, for the thermal conduc- 
tivity of which smell corrections were applied to 
the resulis, was mounted in a thermal conductivity 
eryostat described previously by White and Woods!. 
As shown in Fig. 1, the thermal conductivity of 
solid argon from.the lowest temperatures rises 
approximately as T? to a maximum value of 0-045 
watts|em. deg. at 7° K. and then decreases. Above 
15° K., the conducuvity may be approximately 
expressed by K ~ 9.28/|T' watts/em. deg. It 1s 
interesting to compare this latter relation with the 
formula proposed by Dugdale and MacDonald? for 
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Fig.1 Thermal conduet-vity of solid argon at low temperatures 
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sold ın the temperature region (T ~ 6), where 
anharmonic coupling between the lattice waves is 
the dominant cause of T resistance, namely, 


K = 3 v.C.A coy T 


Substituting experimental values for the specific 
heat per unit volume C, the lattice constant Apo, 
the velocity of -sound v, the thermal expansion 
‘coofficaient «t, and a probable value of ~ 2:5 for the 
Grüneisen constant yt, K ~0-4/T watts/om. deg. 
- is obtained. 

Thermal resistance due to the scattering of lattice 
waves by gram boundaries, static imperfections, etc., 
has been discussed by Berman’ and Klemens*. The 
temperature dependence of our results and the small 
magnitude of the conductivity at temperatures below 
6° K., suggesting a mean free path ~ 10-* cm., seem 
to indicate that the dominant mechanism producing 
thermal resistance below the maximum is that of 
scattering by dislocations. 

Previous measurements by Webb and Wilks? on 
solid helium indicated that at very low temperatures 
K œ T*9 and just above the maximum in the so- 
called umklapp region K ~ A e8/07, where b c 2. 
We suggest that in the case of argon, the conductivity 
in this region is considerably reduced by the presence 
of dislocations or other static imperfections, which 
would mask such temperature dependence. However, 
it 1:5 intended to continue this research and extend 
it to other inert gas solids, and & fuller account of 
the methods and results will be published elsewhere. 

Q. K. WHITE 
S. B. Woops 
Division of Pure Physics, 
National Research Council, 
Ottawa, Canada. 
March 19. 


- t White, G. K., and Woods, S. B , Canad. J. Phys , 88, 58 (1955). 
? Dugdale, J. S., and MacDonald, D. K. C., Phys. Rev ,98, 1761 (1955). 
* Barker, J. R., and Dodds, E. R , Phil. Mag., 46, 1069 (1955). 
“Barron, T. H. K. (private communication). 
* Berman, R., Phil. Mag., Supp. 2, 103 (1953). 
* Klemens, P. G., Proc. Phys. Soc., A, 68, 1118 (1955) 
1 Webb, F. J., and Wilks, J., Phil. Mag., 44, 663 (1953). 


Dependence of the Elastic Properties 
of Cadmium on Temperature 


Yousef and Kamel? have studied Young's modulus 
and. the internal friction of cadmium as a function 
of temperature, at 50 cycles per second. Young’s 
modulus vs. temperature curve of polycrystalline 
cadmium shows a sharp break at about 80° ©., while 
the same metal in the single-crystal form behaves in 
a normal manner. This suggests that it may be due 
to stress relaxation at grain boundaries. One would 
then expect a higher transition temperature at higher 
frequencies. The same behaviour would also be 
expected in the case of the rigidity modulus. The 
variation of the elastic constants of polycrystalline 
cadmium with temperature at 100 ke./s. has therefore 
been studied. 

Specimen rods of rectangular and cylindneal 
cross-sections are cut from 99 per cent pure cadmium 
supplied by B.D.H., Ltd. Natural frequencies, 
longitudinal and- ‘torsional, of the specimens are 
measured as a function of temperature, using the 
composite oscillator method*; the results -are 
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presented in Fig. 1. The square of the natural fre- 
quency is taken as a measure of the related elastic 
constant. A sudden change in the gradient of 
(frequency)? vs. temperature curves occurs at 130° C. 
Bordom and Nuovo? measured the velocity of longi- 
tudinal waves in cadmium as a function of tempera- 
ture at 9 ke.js. Their results show a transition at 
127? C. Thus the transition temperature is dependent 
on frequency and mereases with it. 

The activation energy associated with the above 
phenomena has been calculated using the transition 
temperatures from elasticity data at 50 c./s. and 
100 ke./s. and is found to be 40,000 eaL/mole. This 
may be regarded as in fair agreement with the value, 
32,000 cal.[mole, calculated from internal friction 
data by Yousef and Kamel. 

Absence of the transition phenomena. in the single 
crystal and its dependence upon frequency ın poly- 
crystallme cadmium proves that the mechanism 
involved is stress relaxation at the grain boundaries. 

I thank Prof. S. Bhagavantam for his guidance 
and encouragement during the course of this work. 

S. V. SUBRAHMANYAM 

Physical Laboratories, ` g 

Osmania University, = 
Hyderabad. 
Dec. 17. . 


1 Yousef, Y. L , and Kamel, R., J. App. Phys., 25, 1064 (1954). 
? Subrahmanyam, S. V., J Chem. Phys., 22, 1602 (1054). 
* Bordoni, P. G., and Nuovo, M., Nuovo Cimento, 10, 386 (1053). 


Olefin Complexes of Rhodium 


STABLE olefin complexes are formed only by metals 
near the end of each transition series in the Periodic 
Table, and these metals form a triangle in the Table, 
Cu(I); Pd(ID, Ag(I); Pt(II), (Au(I) ], Hg(IX). It is 
characteristic of the complex chemistry of metals 
inside the triangle that they tend to form stronger 
complexes with ligands containing donor atoms from 
the third or subsequent rows of the Periodic Table 
than with the corresponding ligands containing donor 
atoms from the second row (counting hydrogen and 
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helium as the first row)!. This rule of co-ordmation 
chemistry also extends to metals bordering on the 
‘olefin-complex triangle’, especially to the metals to 
the left of the triangle. It seems reasonable to 
expect, therefore, that the triangle might eventually 
be extended to the left in the Periodic Table. With 
this object in view, we are attempting to obtain 
olefin complexes of cobalt, rhodium, iridium, iron, 
ruthenium and osmium, using the strongly chelating 
di-olefin, 1 : 5-cyclo-octadiene, and are now reporting 
briefly a ‘series of rhodium complexes. When an 
ethanolic solution of rhodium chloride (RhCl,) to 
which 1: 5-cyclo-octadiene (C,H,;,) has been added 
is boiled under reflux, a very stable yellow crystalline 
«solid of the composition C,H,,RhCl is deposited. It is 
-diamagnetic and dimeric, and so must have the 
«chloro-bridged structure (I), in which the metal will 
thave square planar (dsp?) co-ordination. When it is 
treated with an amine, am, the bridge is split to 
give mononuclear complexes of the type (II). 
Derivatives of (O,H ,,);Rh,Cl, (I) in which the chlorine 
atom is replaced by other univalent acid radicals, 
or example, bromine, iodine and SEt, were prepared. 
The stability of the derivatives falls rapidly in the 
order Cl > Br > I SEt, as would be expected, 
since this is the order of increasing trans-effect of 
these acid radicals. . 


e ci €: 
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(I) Proposed structure of (C,H,,),Rh;Ol,. The dotted lines 

representing bonds between the olefinic double bonds and the 

metal are intended to imply a scheme of bonding such as has 
been suggested im the ion [C,H,PtCl,]~ (see ref. 4) 


qan 


A novel derivative C,H,,RhC,H, (III), in which 
he metal atom is co-ordinated by nine carbon atoms, 
«as been prepared by treating (I) with cyclopenta- 
ienyl sodium. It is a beautifully crystalline solid, 
aelting at 108°C. without decomposition, is mono- 
«aerie, and 1s readily soluble in organic solvents. It is 
teresting because very few types of purely hydro- 
arbon co-ordination compounds are known, and 
mti recently those few, for example, {(CH,),Pt}, 
nd the metal biscyclopentadienyls, have all contained 
ydroearbons as anionic hgands. Very recently, 
'ischer? has described some purely hydrocarbon com- 
lexes whieh contain only uncharged hydrocarbon 
gands, for example, dibenzenechromium, (C,H,).Cr. 
a the complex (III) we have both uncharged and 
nionic hydrocarbons as sole ligands in & metallic com- 
lex. The compound is analogous to (CO),CoC,H, °, 
1 which the cobalt atom has been replaced by 
shodium and the two carbon monoxide molecules by 
tho di-olefin. 

Attempts to prepare cationic and anionic olefin 
omplexes of rhodium, such as [C,H,,Rham,]+ and 
J4H,,RhOL]-^, indicate their possible existence; 
ideed, a pure salt [C,H Rh ( (NHEt),0;H,4) ] [BPh,] 
as been isolated, but all the anionic complexes which 
7e have tried to prepare up to the present have proved 
unstable. 


p 


NATURE 


853 


LZtRho-- 


(III) Proposed structure of CQH,;RhO,H;. The bond between 

the rhodium atom and cydopentadienyl anion will be of the same 

type as occurs in ferrocene, but its exact nature is still con- 

tioversial (for example, œe Pauson, Quart Rev., 9, 391 (1955) 
and refsrences quoted therein) 


It is interesting that Rh(I) which is isoelectronic 
with Pd(II) but not of common occurrence in 
rhodium compounds, should occur in the olefin com- 
plexes. In Rh(I) the rhodium atom is in the highest 


-valency state, where all its d-orbitals can be filled 


and a vacant p-orbital remain. The dimagnetism of 
(C4H,,),Rh,Cl, (I) confirms that electronic arrange- 
ment. This suggests that the vacant p-orbital is 
necessary to provide sufficiently strong dative 
T-bonding (by dp-hy>ridization) to bind the olefin 
to the metal‘. 

Full details of this work and a discussion on the 
general structure of olefin complexes will appear in 
due course elsewhere We are greatly indebted to 
Imperial Chemical Industries, Limited, Billingham 
Division, for a gift of the cyclo-octadiene used in the 
above investigation. 

J. CHATT 7 
L. M. VENANZI 
Imperial Chemical Industries, Ltd., ' 
Akers Research Leboratories, 
The Fryths, 
Welwyn, Herts. 
Jan. 2. 


1 See Leden and Chatt, J. Chem. Soc., 2936 (1955). 

2 Fischer, E. O., scientific meeting of the Chemical Society, at Burling- 
fon House, London, Dec. 15, 1055. 

è Fischer and Hafner, Z. Naturforsch., 10b, 140 (1955). 

1 0f. Chatt and Duncanson, J. Chem. Soe., 2939 (1053). 


r% 


Boundary Problems in the Sedimentation 
and Electrophores s of Complex Systems in 
Rapid Reversible Equilibrium 

Many problems of current interest, for example, the 
dissociation of nucleoproteins, the reaction òf antigens 
with antibodies, and zhe combination of proteolytic 
enzymes with inhibitars, to mention only a few, are 
at first sight open to attack by the conventional 
methods of sedimentasion and electrophoresis. To a 
greater or less extent, however, 1n all these instances, 
instead of the underlying process of differential 
transport leading to a simple resolution of the com- 


-ponents at the bourdaries between solution and 


solvent, the situation is confused by re-equilibration 
as the reactants and products tend to be separated 
from one another. This effect has been much 
diseussed!-, but an exact theoretical treatment of 
the general case seems, to be prohibitively difficult if 
all factors, including she finite rate of approach to 
equilibrium and the simultaneous spread o£' the 
boundaries through diffusion, are taken into account. 
Even so, Ogston and Field® have calculated the form 
of the sedimentation boundary by numerical methods 
for the particular case of the dissociation of human 
hæmoglobin. 

In these circumstarces, it is a considerable help 
to have a treatment fcr an idealized system in which 
diffusion is ignored, and in which equilibrium i8 taken 
as being attained instantaneously. The interpretation 


s 
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M 
of experiments with actual systems can then be 
carried out by analogy. This approach proved useful 
recently* for interpreting the sedimentation of 
«-chymotrypsin$ and mercuripapain® ‘under con- 
ditions where reversible polymerization occurs, and 
it is now extended to the more general case of two 
substances, A and B, reacting reversibly to form a 
third, C, in accordance with the equation 4+B=C. 

Consider a boundary between solution and solvent 
after transport by electrophoresis or sedimentation 
has occurred for a time ¢ sec. Assume that the 
boundary is sharp at ¢ = 0; and measure distance, c, 
from the initial position of the boundary, and in the 
direction of the solution., Let the respective velocities 
of A, B and C be v4, vp and vg in the direction of z, 
and let the molar concentrations of 4, B and C be 

„Qos bo and, c, in the unchanged body of the solution, 
and ‘a; b and c at v. Equilibrium will be assumed 
to -be ‘governed. by the equation a.b = k.c, where k 
is & constant. 

The rate of change of concentration with time at 


any point in the boundary where A, B and C co-exist 
13 the combined result of the migration and the 
reaction of each of the species. Since mass is con- 
served, it follows that: . , 
2a Oa _ ab ðb lee 
a Aa ge Ba a O 


It will be shown elsewhere that these partial 








differential equations can be solved to give 

a cosh? Pdi o = 3 

a-1 25. sinh ọ 
i R 

b = LA. sieh. 

ilg ep bae 
.. ab E 
BE 


where q is a convenient "parameter defined by 
. 2(vo—va)(vo—vE) — 
(v4 —vg) (ve—ajt) 
., 2v¢ = (vA +B) 
jut-v9g ^ 
€ is a constant determined by ao, by and c, The 
concéntration gradients da/dx, 0b/@x and dc/ax, which 
determine the schlieren patterns seen during optical 
analysis of the boundaries, are readily obtained by 
differentiation of the respective expressions for a, b 
and c. ' E 

The detailed application of these equations cannot 
be discussed here ; but to give an indication of their 
use, the shape of the sedimentation boundary has 
been worked out for an example in which, for illus- 
tration, @, b, and c, and k have been grven the 
respective values of 2-0, 1-0; 1:0 and 2-0 moles/litre x 
105; and vo, v4 and vg the respective values of 14, 
10 and 8 Syedberg units. v ` 

The boundary is found to keep its essential shape 
“and merely to stretch out with time. It can therefore 
be represented by & ‘reduced’ form in which concentra- 
tion, or alternatively the derivative of concentration, 
is plotted as ordinate against sedimentation coeffi- 
cient as abscissa (see Fig. 1). 

Dotted lines show the contribution each constituent 
would make to the boundary if no re-equilibration 
oecurred. They demonstrate how completely the 
form of the boundary is changed by re-equilibration. 
Among the points to notióe' are: (1) the value of 
the concentration of B that would be deduced -from 
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Tig.1. Sedimentation of a complex molecule C in equilibrium with 

its components A and B. , Calculated concentration 

assuming re-equilibration without diffusion. 

represent contributions to the schlieren pattern (refractive 

index factors not included) .... calculated concentration 
assuming no re- equilibration or diffusion 


Blocked areas 


tho slow peak at S = 8-0 units is 0-26 x 10-* y 
compared with the true equilibrium value of 1-0 > 
10-* M ; (2) although two-thirds of A is uncombinec 


there is no peak corresponding -to the sedimentatio; 


constant of A at S = 10; (3) the broad peak stretch 
ing from S = 10:5 to S = 12-0 suggests the presene 

of two complexes; (4) there is no peak at S = 1 

m spite of the presence of complex having tha» 
sedimentation constant. 

In this example, therefore, an interpretation « 
the sedimentation pattern which neglected the effec 
of re-equilibrium would lead to a wrong estimate c 
the nature of the complex present and of the cor 
centrations of the uncombined constituents. — =. 

We are mdebted to Prof. R. E. Peierls for h 
advice and interest. One of us (R. C. Lh- J 
acknowledges the award of a maintenance grant fro: 
the Department of Scientific and Industrial Researcl 

G. A. GILBERT 
R. ©. Lr. JENKINS 
Department of Chemistry, and 
Department of Mathematical Physics, 
'The University, 
Edgbaston, Birmingham 165. 
= Dec. 19. 


1 Tiselius, A., Nova Acta Soc. Sci. Upsal., IV, 7, No 4, 1 (1930). 
bur. c L. G., and MacInnes, D. A., J Gen. Physiol , 95, 5t 


3 Field, E. O., and Ogston, A. G., Biochem. J., 00, 661 (1955) 

+ Gilbert, G. å., Dise.-Faraday Soc., [20, 68 (1955)]. 

5 Massey, V., Harrington, W. F., and Hartley, B 8, Disc. Farad: 
Soc, 56, 24 (1955) ]. 

* Smith, L, Kimmel, J. R., and Brown, D. M, J. Biol. Chem 
207, os (1964). 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is oper to the public) 


Monday, May 7 


ROYAL SOCIETY OF MEDICINE, EXPERIMENTAL MEDICINE AND 
THERAPEUTICS SECTION (at 1 Wimpole Street, London, W 1), at 2 p.m 
—Annual General Meeting; followed by a Symposium on “‘Anti- 
tumour Agents” 


INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS (at the 
Institution of Electrical Engineers, Savoy Place, Vietoria Embank- 
ment, London, W.C.2), at 5 p.m —Annual General Meeting, Mr C F. 
Floyd An Introduction to Microwaves and Waveguide Trans- 


ROYAL SOCIETY OF ARTS (at John Adam Street, Adelphi, London 
W.C.2), at 6 p m —Prof. 'T, S, Simey. “Class Conflict and Social 
Mobility”. (First of three Cantor Lecures on “Some Recent Studies 
of Sociology’’.) 


SOCIETY OF CHEMIOAL INDUSTRY, LONDON SECTION (at the Chemical 
Society, uto House, Piccadilly, London, W.1), at 6 15 p m.— 
Annual General] Meeting; Dr. W. P Grove "The Radiochemical 
Centre at Amersham", 


Tuesday, May 8 


- WRIGHT-FLEMING INSTITUTE OF MICROBIOLOGY (at St. Mary’s 
Hospital Medical School, London, W 2), at 5 pm T pat L Pillemer 
ion nes The Nature of the Properdin System” (Almroth Wright 


-ZOOLOGIGAL SOOIETY ox LONDON (at the Zoological Gardens 
Regent’s Park, London, N W.1), at 5 p.m.—Selentifie Papers. i 


INSTITUTION OF  ELEOTRICAL ENGINEERS, MEASUREMENT AND 
"CONTROL SEOTION (at Savoy Place, London, W.C.2), at 5.30 p m.— 
Mr J. Bell Ship Stabilization’ Automatic Controls, Computed 
and m Practice". 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W C 1), at 5 30 p m.—Dr. Luther H Evans “Certain 
International Aspects of Librarlanship”.* 


Tuesday, May 8—Thursday, May 10 


PERKIN CENTENARY CELEBRATION (at the R 1 i 
Albemarle Street, London, W.1). S AUR ena eee 


Tuesday, May 8 


At 3 p m.—Prof. Joh 3 E 
Perkin”? John Read, F.R.S . “The Life and Work of 


"Wednesday, May 9 


At 11am —Mr Chfford Paine: “ - 
state ode ne The Development of the Dye 


At 3 p.m.—Mi:. J. G. Evans: “The Tinctorial Arts To-day”. 
Thursday, May 10 


At 11 a.m —Sir Alexander R. Todd, F.R.S 
of Organie Chemistry since Perkin's Discovery” 


Wednesday, May 9 


ROYAL AERONAUTICAL SOCIRIY (at the Institution of Civil Engi 
x gineers 
creat George Street, London, S.W.1 , af 10 a m.—All- 2i 1 
Wiscussion on "Supersonic Fhght”. d Day Sete 


ROYAL SOCIETY OF ARTS (at John Adam Street, Adelphi Lond: 
pi 230 p m.—The Right Hon. the Earl of Halsbury . S auta: 


INSTITUTE OF PETROLEUM (at 26 Portland Place, London, W.1 
46a 80 p m.—M. P. S, Hirtz (Paris) “Recent Oil Development i 


_ NEWCOMEN SOCIETY (in the Lecture Theatre of the Science Museum, 
jouth M A London, EN st 6 p m —Dr. Joseph ‘Needham: 
R.S. 1 eel Production in Ancient and Medieval China". 
Second Dickinson Biennial Memorial Lecture.) ee 


SOCIETY OF.CHEMICAD INDUSTRY, FOOD GROUP (at the Chemical 
eee Burlington, Houns, vx mica n at 6 15 p.m — 
n N| . ,In.—Dr. . a 

‘National Taste and National Waste” F CEMER: 0e RUDI 


Thursday, May 10 


ROYAL AERONAUTICAL SOCIETY, GRADUATES’ AND STUDENTS’ 
SECTION (at 4 Hamilton Place, London, W.1), at 7.30 p m.—Sir 
*rederick Handley Page “Some Thoughts on Present-Day Aircraft 
wnd the Future". 


“The Development 


Friday, May If 


ROYAL ASTRONOMICAL SocrETY (at Burlington House, Piccadilly; 
4ondon, W.1), at 4 80 p m —Scientific Papers. T 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
) p.m —Prof. H S. W. Massey, F.R.S.: “The Exploration of the 
Jpper Atmosphere", 


Saturday, May 12 


BRITISH PSYCHOLOGICAL Soorety, SOCIAL PSYCHOLOGY SECTION 
at Bedford College, Regent's Park, London, N.W.1), at 2.15 p.m.— 
Symposium on ‘Personality and its Social Setting". 


BRITISH PSYCHOLOGICAL SoorETY (in the Gustave Tuck Theatre, 


Sniversity College, Gower Street, London, W.C 1), at 2.30 p.m.— 
Xr J O Wisdom: “Models for the Mind-Body Relationship". 
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APPOINTMENTS VACANT 


APPLICATIONS are inviteC for the following appointments on or 
before the dates mentionec : 

ORGANIO CHEMIST (with a good honours degree (or equivalent) in 
chemistry and preferably experience tn analytical technique) IN THE 
COAL Survey LABORATORY in Sheffield, for investigations of the 
complex character of coals—National Coal Board, Staff Department, 
pony Mouse, Grosvenor Place, London, S W.1, quoting S98/257 

May . 

ASSISTANT LECTURER (Grade B) IN PRYSIOS at Brighton Technical 
College—Dtirector.of Education, County Borough of Brighton Educa- 
tion Committee, 54 Old Steine, Brighton 1 (May 12). 

ASSISTANT LEOTURER (with a university degree or diploma in 
horticulture, and a sound knowledge of practical horticulture) IN 
HORTIOULTURE—Princ)pal Agricultural Officer, Lancashire County 
Institute of Agriculture, Hutton, near Preston (May 12). 

JUNIOR CHEMIST (with a 3.Sc. degree or an A.R.L.O qualification) 
ON THE ENGINEER'S Starr, for analytical and experimental work 
concerned with sewage pucification and sludge disposal—Clerk to 
the Board, Birmingham Tame and Rea District Drainage Board, 
Clerk's Office, 115-117 Colmore Row, Birmingham 3 (May 12). 

LECTURER or ASSISTANT LECTURER IN PHYSIOLOGY—The Regis- 
trar, The University, Sheffield (May 12) n 

LECTURER (with at least a good honours degree and capable of 
teaching to B Sc. (special) ar A. R.I.C. standard, and preferably with 
industrial, teaching and/or research experience) IN PHYSICAL AND/OR 
INORGANIC CHEMISTRY—The Principal, Stockport College for Further 
Education, Wellington Rozd, South Stockport (May 12). 

PRINCIPAL LECTURER IN APPLIED CHEMISTRY, SENIOR LEOTURER 
IN RADAR AND TELECOMMUSICATIONS OR ELECTRONIC INSTRUMENTA- 
TION, SENIOR LECTURER IN ENGINEERING PHYSICS, SENIOR LEOTURER 
or LEOTURER IN MECHANICAL ENGINEERING: APPLIED THERMO- 
DYNAMICS, SENIOR LEOTURERS or LEOTURERS (2 or more) IN BLEC- 
TRONICS, SENIOR LEOTUREZ or LECTURER IN CHEMISTRY, and a 
SENIOR LECTURER or LEOTURER IN PHYSIOS; at the Royal Muitary 
College of Science, Shriventam—Ctvil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1, quoting Ref. No. 
S.4584/56/8 (May 12). 

ASSISTANT LECTURER (preferably with special qualifications and 
experience in poultry huskandry) IN, ANIMAL HUSBANDRY af the 
School of Agriculture, Sutton Bonington, near Loughborough—The 
Registrar, The University, Hottingham (May 19). 


LECTURER IN ELECTRIiosL ENGINEERING—The Registrar, The 
University, Sheffield (May 19). . . 
LECTURER IN MaTHEMATICS—The Secretary, The University, 


Aberdeen (May 19). i . 

LEOTURER (with a specicl qualification in applied mathematics, 
and preferably an interest in fluid dynamics) IN MATHEMATICS—The 
Registrar, The University, Lanchester (May 19). 

ASSISTANT LECTURER anc à LECTURER IN THE DEPARTMENT OF 
(hey 23) MATHEMATICS—Th» Registrar, The University, Liverpool 

ay 23). em 

LECTURER (with a specia. qualification in organic chemistry and 
undertaken independent research in some branch of this subject) 
IN CHEMIStRY—The Registrar, The University, Reading (May 26). 

ASSISTANT LECTURER or LECTURER (with special qualifications in 
stratigraphy and/or paleont logy) IN GEOLOGY—The Registrar, The 
University, Sheffield (May 96). 

HENRY BELL WORTLEY CHAIR OF METALLUROY-——The Registrar, 
The University, Liverpool (May 28). 

SENIOR LECTURER or LECTURER IN BIOCHEMISTRY—The Registrar, 
The University, Sheffield (May 26). 

ASSISTANT LECTURER IN CHEMISTRY, and à RESEARCH ASSISTANT 
IN THE DEPARTMENT OF CiEvISTRY— The Registrar, The University, 
Manchester 18 (May 28). x . i 

ASSISTANT LEOTURER (preferably with an interest in economic 
geography) IN GEoGRAPHY— The Registrar, University College, 
Leicester (May 31) -5 . 

ENGINEER (with an honaurs degree or equivalent in physics or 
electrical engIneering, and experience 1n the design and construetion 
of electronic apparatus) IN CHARGE OF NUCLEAR EQUIPMENT—Dr. 
F. B. Kipping, University Chemical Laboratory, Pembroke Street, 
Cambridge (May 31) 

LEOTURER IN EXPERIMENTAL PHYSICS OF THE SOLID STATE, and 
RESEARCH FELLOWS and SIUDENTS IN EXPERIMENTAL SOLID STATE 
Paysics—~Professor of Natural Philosophy, The University, Glasgow, 
W.2 (May 31). x 

ASSISTANT LEOTURERS (2) (honours graduates in chemistry with 
research experience) IN CHEZISTRY— The Registrar, College of Tech- 
nology, Manchester 1 (June 1). 

LECTURER (with an honaurs ‘degree in physics and postgraduate 
research experience) IN Pmysics, at tlie University of Western 
Australini— The Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1.(Australia, June 1). 

LECTURERS (2) IN MECHANICAL OR PRODUOTION ENGINEERING— 
The Registrar, College of Technology, Manchester 1 (June 1). - 

SENIOR LECTURER IN GENERAL AND SOCIAL PSYOHOLOGY ab ihe 
University of Melbourne, Australia—The Secretary, Association of 
Univeratties of the British Commonwealth, 36 Gordon Square, ‘London, 
W €.1 (Australia, June 30). 

ABSTRACTOR, Scientific Assistant grade (graduate, under 32 years 
of age, with a good reading knowledge of Russian, also preferably 
other Slav and unusual languages, and a knowledge of plant biology) 
Commonwealth Forestry Gureau, South Parks Road, Oxford. 

ASSISTANT LECTURER (Grade B) IN THE DEPARTMENT OF APPLIED 
CHEMISTRY—The Secretary," Northampton Polytechnic, St John 
Street, London, E.C 1. 

ASSISTANT LECTURER (Grade B) IN THE DEPARTMENT OF ELECTRICAL 
ENGINEERING AND PHYSICS—Clerk to the Governing Body, Borough 
Polytechnic, Borough Road, London, S.E.1. 

ASSISTANT LECTURER, Grade B (with an honours degree in chem- 
istry, and able to teach one.branch of chemistry up to B.Se special 
chemistry degree standard) IN THE SCHOOL OF CHEMIsSTRY—The 
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Registrar, College of Technology and Commerce, The Newarke, 
ercester, 

ASSISTANT PROFESSOR OF BIOOHEMISTRY— The Chairman, Depart- 
ment of Biochemistry, Dalhousie University, Hahfax, Nova Scotia, 

anada. : UNE 3 

ABSOOIATR PROFESSOR, and an ASSISTANT PROFESSOR IN THE 

oe or Puvsros—University of New Brunswick, Fredericton, 
., Canada, . 

COMPUTER (preferably woman graduate) IN THE MATHEMATICS 
DEPARTMENT—-Assistant Secretary, University College, Gower Street, 
London, W.C.1. + , * e. 

GEOLOGISTS (preferably single, with an honours degree in geology, 
although those with lower qualifications may be, considered; of high 
physical standard and a genuine 1nterest'in polar rósearch and travel, 
and a real enthusiasm for hard, work under trying conditions) with 
the Falkland Islands Dependenciés Survey, for service in the Antarctic 
br s Agents, 4 Millbank, London, S-W.1, quoting M3B/ 

HEAD OF THE MECHANICAL ENGINEERING DEPARTMENT—The 
Principal, Royal Technical College, Salford 5. — 

LEOTURER (with a degree In electrical engineering, or equivalent, 
and experience in radio engineering) at the R*E.M E. ining Centre, 
Arborfleld—The Ministry of Labour and ‘National Service, Technical 
and Scientific Register (K), 26 King Street, London, S.W.1, quoting 
Ref. D.165/7A. M. Do > 

Puysiorst (preferably with an honours degree in physics, and a 
good knowledge of and-special interest in electronics) to work on 
problems associated- withe the maintenance and development of 

? electronics equipment used'in the various branches of medical research 
and investigatlon—The House Governor, Westminster Hospital, St 
John's Gardens, London, S.W.1. NES 

SENIOR LEOTURER IN INORGANIO AND PHYSIOAL CHEMISTRY— 
Northern Polytechnic, Holloway, London; N.7. 
^. SENIOR MATHEMATICAL MASTER— The Headmaster, King's College, 


Taunton. ETAN 
SENIOR SOIRNTIFIO OFFIOBRS (honours. ‘graduates or equivalent, 
and preferably with some industrial and techhical experience) ; and 
,BOIRNTIFIO OFFICERS (graduates, preferably, with an honours degree 
+ or equivalent), for work which will include research into problems 
connected “with the coking industry, the ,preparation of technical 
reports, and may involvə participation in operational research in the 
provinces from time to time—The, Secretary, British Coke Research 
Association, 74 Grosvenor Street, London; W.1. ^ 
SPEOILATIST (Plant Pathologist) (with at least a second-class honours 
degree in botany followed by one year’s postgraduate training or 
approved experience in applied plant-pathology or mycology, prefer- 
ably including the study of virus diseases) IN THE DEPARTMENT OF 
- AGRIOULTURE, Gold Coast Local Ciyil Service, for duties, which are 
concerned with the cultivation of ‘cocoa and include planning and 
execution of plant pathological investigations, ‘directing and advising 
phytosanitary measures, -and ee staff, equipment and 
aboratory——The Director. of "Recruitment, olonial Office, London, 
S.W.1, quoting BCD 63/13/09. pex. t 
STATTSTIOLAN (with a good honours? degree in mathematics or 
statistics, and preferably an interest in -agricultural research)—The 
Secretary, Grassland Research Institute, Hurley, Maidenhead, Berks. 


WARDEN/LEOTURER (with a degree. or national diploma in agri-. 


culture and good practical experience, and preferably experience t 
teaching) IN Crop HUSBANDRY—Thg.Principal. Bast Riding Institute. 
of Agriculture, Bishop Burton, Beverley, E. Yorks. Rom. 


ue. - 


REPORTS and other. PUBLICATIONS 
x v Eget included in the monthly Books Supplement) 
TM. I. 
T D _ Great-Britain anddreland. . 
Regional Advisory Council for Higher Technological Education. 


Seventh Annual Report for the twelve months ended 31st August, 
1955, submitted:to“the local education or ir. of London and the 


National Institute’of Industrial Psychology, 1055.) >» 212 

x London School of Hygiene and Tropical Medicine. Report on the 

work of the School for the year 1954-1066. "Pp. 128. London, 
222 


48. not. * = " 2 
Nur Vi ofthe British Museunr (Natural History). Zoology. Vol 3, 

o. 6: 
By Wr J. Rees and G. E. Maul. 
Eledone, By W: J. Rees. Pp. 257-293-Fplates 9 and 10. ( 
British Museum (Natural History), 1956 ) 165. - 
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United States Department of the Interior. Geological Survey. 
Bulletin 1015-A: f'uorspar Deposits near Meyers Cove, Lemhi 
County, Idaho By D. G. Cox. Pp. ii+19+-5 plates. 1.25 dollars. 
Bulletin 1015-D : Chromite Deposits in the Central Part of the Still- 
water Complex, Montana. By A. L. Howland. Pp. iv + 99-121 + 
plates 8-11. 1 50 dollars. Bulletin 1015-1: Geology of the Dry Valley 
Quadrangle, Idaho. By Earle R. Cressman and Robert A. Gulbrand- 
sen. Pp. 257-270--plate 27. 1 dollar. Bulletin 1017: Lead-Zine 
Deposits of Cordillera Blanca and Northern Cordillera Huayhuash, 
Peru. By Alfred J. Bodenlos and George E. Ericksen. Pp. vii+166+ 
12 plates, 2.75 dollars. Bulletin 1021-B: Hawaiian Volcanoes 
During 1952. By Gordon A. Macdonald. Pp. v--15-108 +414 plates. 
55 cents. Bulletin 1024—B : Investigations for Radloactive Deposits 
in Southeastern Alaska.. By Walter S. West and Paul D Benson. Pp. 
iv+25-57+plates 7-9. 65 cents. Bulletin 1025: Bibliography of 
North American Geology, 1051. By Ruth Reece King, Virginia M. 
Jussen, John S. Pomeroy and Vsevolod L. Skitsky. Pp. ili+878. 
1.25 dollars. Bulletin 1038-B: Geophysical Abstracts 161, April- 
June 1965. By Mary ©. Rabbitt, Dorothy B. Vitahano, S, T, Vessel- 
owsky and Others. Pp. iii+76-137. 25 cents. (Washington, D.C.: 
Government Printing Office, 1955.) R E [222 

United States Department of the Interior. Geological Survey. 
Water Supply Paper 1199: Quality of Surface Waters of the. United 
States, 1951. Parts 7-8: Lower Mississippi River Basin and Western 
Gulf of Mexico Basins. Prepared under the direction of S. K. Love. 
Pp. ix+490. 1.75 dollars. Water Supply Paper 1200: Quality of 
Surface Waters of the United States, 1951. Parts 9-14: Colorado 
Hiver Basin to Pacific Slope Basins in Oregon and Lower Columbia 
River Basin. Prepared under the direction of S. K. Love. Pp. x+-285. 
2 dollars. Water Supply Paper 1276: Surface Water Supply of the 
United States, 1953. Part 3-B: Cumberland and Tennessee River 
Basins. Prepared under the direction of J. V. B. Wells. Pp. vii+278. 
ldollar. Water Supply-Paper 1357 : Computations of Total Sediment 
Discharge, Niobrara River, near Cody, Nebraska. By B. R. Colby and 
C. H. Hembree. Pp. vii+187+7 plates 70 cents. Water Supply 
Paper 1362: Quality of Surface Waters for Irrigation, Western United 
States, 1952. Prepared under the direction of S. K. Love. Pp 
vili+179. 75 cents. Water Supply Paper 1267: Water Levels and 
Artesian Pressures on Observation Wells in the United States 4058. 
Part 3: North-Central States. Prepared under the direction of AN, 
Sayre. Pp. vi--254. 1 dollar. Water Supply Paper 1330-A : Water 
Requirements of the Pulp and Paper Industry. By Orville D. Mussey. 
Pp. viii+71+1 plate. 60 cents. Professional Paper 245: Geology 
and Ore Deposits of the Boulder County Tungsten District, Colorado. 
By. T. S. Lovering and Ogden Tweto. Pp. vili+-199+27 plates. n.p. 
Professional Paper 262 : Pleistocene Geology of Eastern South Dakota. 
By Richard Foster Flint. Pp. vi+173+7 paton. 3 dollars. Profes- 
sional Paper 268 : The Central Kuskokwim Region, Alaska. By W.M. 
Cady and B. E. Wallace, J. M. Hoare and E. J. Webber. Pp. vi--132-- 
9 plates. 3 75 dollars. Professlonal Paper 274-B : Dakota Group on 
Northern Front Range- Foothills, Colorado. By Karl M. Waagé. 
Pp.iii--15—51. 45 cents. (Washington, D.C. Government Printing 
Office, 1955.) 222, 

Annual Report of the Board of Regents of the Smithsonian Institu- 
tion showing the Operations, Expenditures, and Condition of the 
Institution for the year ended June 80, 1954. Pp ix+465+-77 plates. 
(Publication 4190.) (Washington, D.C.: Government Printing ons 


1955. 

United States Department of the Interior. Geological Survey. 
Bulletin 1083-0 : Geophysical Abstracts 162, July-September, 1955. 
By Mary O. Babbitt, Dorothy B. Vitaliano, S. T. Vesselowsky and 
Others. Pp. i11+139-210. (Washington, D C.: Government Printing 
Office, 1955.) 26 cents. [222 

Det. Kongelige Industri-, Håndverk- og Skipsfartsdepartement. 
Norsk Polarinstitutt. Skrifter Nr. 108: Late-Pleistocene Deposits ab 
Kapp Wijk, Vestspitsbergen. By Rold W. Feyling-Hansen. Pp.21--3 
plates. (Oslo: Brøggers Boktrykkeris Forlag, 1955.) 3 kronor. [222 

United States Department of the Interior. Fish and Wildlife Service. 
Fishery Bulletin 99: pegs and Larvae of the Pacific Hake Merluccious 
Productus. By Elbert H. Ahlstrom and Robert Q. Counts. Pp. ii-} 


, 295-330. 30 cents. Circular 30: The Bald Eaglé'/and Its Economic 
- Status. By Ralph 


H. Imler and E. R. Kalmbach. Pp. iii+51. 30 
cents. Circular 31 : This is a Trout Hatchery. Pp. 8. 6 cents. 
Research Report 37: Age Determination of Pacific Sardines from 
Otoliths. By Kenneth H. Mosher and Howard H. Bckles. Pp. t1+40. 
20 cents. Research Report 38. Relative Abundance of Maryland 
Shad, 1944-52. By Charles H. Walburg. Pp. lit+17. 15 cents. 
Research Dn 39: Evaluation of Three Types of Fish Rearing 
Ponds. By Roger E. Burrows and Harry H. Chenoweth. Pp.ii--29. 
15 cents. Statistical Digest 34: Fishery Statistics of the United 
States, 1952 By A. W. Anderson and E. A. Power. Pp. li--345. 
1.75 dollars. (Washington, D.C.* Government Printing Office, 1954 
and 1955.) [222 
Smithsonian Miscellaneous Collections. Vol. 181, No. 5: A Check- 
List of the Fossil and Prehistoric Birds of North America and the 
West Indies. By Alexander Wetmore. Pp. ii--1086. (Publication 
4228.) (Washington, D.C.: Smithsonian Institution, 1956.) [222 
United States National Museum. Annual Report for the year ended 
June 30, 1955. Pp. ix+102+12 plates. (Washington, D.C.: United 
ational Museum, 1955.) [222 
Annual Report of Scientific Works. Vol.3  Pp.il--121. (Osaka - 
Faculty of Science, Osaka University, 1955.) [222 
Bibliographien. des Deutschen Wetterdienstes. Nr. 3: Agrar- 
meteorologische Bibliographie, 1951. - Bearbeitet von Max Schneider. 
Pp. x+96. “(Bad Kissingen: Deutschen Wetterdienstes, 1055.) [222 
Bulletin of the American Museum of Natural History. Vol. 108 
Article 2: Biometrical Methods in the Study of Invertebrate Fossils 
By Prof. John Imbrie. Pp-211-252. (New York: American Museum» 
of Natural History, 1956.) 75 cents. [222 
Publications of the United States Naval Observatory. Seconc 
Series Vol. 17, Part 4: The Scintillation of Starlight. By A. H 
Mikesell Pp. iv+148-191+plate 2 (Washington, D.C.: Govern 
ment Printing Office, 1955.) . [222 
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THE. DMS system | 


* 


A leaflet giving full particulars of the 
System and the method of publication 
15 now available, on request from the 
publishers. i 


BUTTERWORTHS SCIENTIFIC PUBLICATIONS 
VERLAG CHEMIE, GMBH * 


e*0606060606629006060600€99999669 ceo ce 
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DOCUMENTATION . 
of 

MOLECULAR l 

SPECTROSCOPY. 


The publication of a new systém of documenting infra-red 
and Raman spectra on punched cards is announced jointly by 
Butterworths Scientific Publicatiors, London, and Verlag 
Chemie, Weinheim/Bergstrasse, West Germany. r 
The new system combines a survey o? current literature (i.e., an 
abstracting service) with an expanding "collection of selected 
spectra of purified substances. ~ us 


THE DMS SYSTEM provides twd kinds of cards, The Litera- 
ture Cards contain abstracts of f papers relevant to molecular 
spectroscopy which appear in the literature. A Spectra Cardis ` 
published for every substance of waich,a spectrum of satis- 
factory quality has been described. There are two identical 
editions, one in English, the other in German. 


88 KINGSWAY LONDON W.C.2 
WEINHEIM/BERGSTRASSE ° WEST: GERMANY 





£500 p.a. tax free | 


‘payable from your death for the balance 
of the next 20 years costs only £30 a 
year for 16 years if you are 29. 
£40 a year if youare 37. Other amounts 


are in proportion. 


Enquire for details of 
“Income for Dependants” 


The Equitable Life 


Assurance Society 


(founded 1762) 


19, Coleman Street, London, E.C.2. 


No shareholders 





Latest additions to our list (con:d.)— 
Choline pantothenade . 


“(25% D- ‘Pantothenic acid activity) 7/~D 
Coronene ^? 36/-d 
2, 3- -Diamino-naphtitalene 92/-H 
Dibromo- difluoroetiane 

(CH,Br.CBrF,) | d 6[- D 
2, 5-Dibromothlofkene " 56/-H 
Di-tert-butylfluorobenzene 22/- D 
a, a-Dichlorodipheryimethane 45/-D 

It costs Dichloro-monofluoreacetic acid i 

(CCI,F.COOH) = 
Dichloro-fluoroacet:c anhydride 

((CCI,F.CO),O) ^" 5 15/|- D 
Dichloro-tetrafluoroacetone 

(CCIF,.CO.CCIF,) - ` -` 9[-D 
N, N'-Dicyclòhexylarbodi-ımide 98/- H 
2, 6- „Diethyl aniline. . 23/- H 
4, 4'-Difluorodiphenyl, ~ ' 18/-D 
2, 3-Dihydropyran, 43/-H 
1, 3-Dimethyl- -butylamine Ut > T7[-D 

ex 2- -Dimethyl-4-oxymsthyl:l, 3- dioxolan : 28/- K 
u 2, 6-Dimethyl; piperdine ,* 35/-H 


Dithiodiglycól - E 
Dithtodipropanol zm 

N, N=Di-p-tolyl car3odiimide 
Dodecylaldehyde ` ^ 
Dodecyl-p-hydroxy-benzoate 
n-Dodecyl mercaptan 
Ergocornin, alkaloic ~ 
Ergocryptin, alkaloid 
L-Ergothioneine hydrochloride 


L. LIGHT & CO.. LTD. 


POYLE COLNBROOK BUCKS 


ET 


No agents 
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LECTURES AND COURSES 


UNIVERSITY OF EDINBURGH . 

Principal: Sir ae Appleton, GBE, K. CB, 
c. 

DIPLOMA IN ELECTRONICS” AND RADIO 

‘The one year postgraduate diploma course in 

electronics and radio will commence on October 

49, 1956, and will provide specialized traimng for 


those wishing to proceed to research in this field |, 


or to"employment in industrial orgamzations. Ap; 
_plicants should hold an honours degree in elect 
“trical engineering, mathematics or physics The 
> maim lecture courses are im network theory, 
principles’ of valve circuits, transmission and radia- 
tion theory, and particles m fields * Labóratory 
and field work will be arranged to support the 
lecture courses A limited number of grants can 

be made available for suitable candidates `- 
Further particulars and application. forms can 
be obtained from the Assistant Secretary to the 
University, University of Edinburgh, Old College, 

South Bridge, Edinburgh, 8 

JOHN MacPHERSON, 3 
“Assistant Secretary to the University 


M——— MÀ rr à 
» UNIVERSITY OF LONDON 
A‘course of three lectures on G) “ The Growth 

of Knowledge of Anrmals in Palestine from 

Palaeolithic Times”; (u) “The History of 

Science and the Neoplatonic Renaissance in 

Italy " ; Gu) “ Knowledge and Biology ^ will be 

given by :Brofessor F S Bodenheimer (Jérusalem) 

fat 5:30 p in? on May 14, 16 and 17 at Umversity 

College (Anatomy Theatre), Gower Street, W. Ci 
Admuss. on free,’without ticket. n 

JAMES HENDERSON, 
. 9. Academic Registrar 


4€ 


PD 





r UNIVERSITY OF BRISTOL - 


DIPLOMA IN HORTICULTURAL ‘SCIENCE 
* DIPLOMA AN, PLANT PATHOLOGY 'AND-* 
CUSPROTECTION 

The above postgraduate diploma courses will 

be available during the session 1956-57. Con- 
ducted m part at the-Long ‘Ashton Research 
Stauon, they are intended primanly for those with 
good honours -degrees m science who seek careers 


in horticultural “research, at home or overseas, `~ 


The horticultural science course commences on 

September 10, the plant pathology course on 

= October 1. Both exténd over a full session-of 

three terms ending in June or July, and mciude: 

some additional practical work dung. the vaca- 

= tions. Early application should be'made to the 

undersigned, from whom full particulars niay "be 

obtaired E 
H C. BUTTERFIELD, ^ 

Bener 


OFFICIAL. APPOINTM ENTS 


Tie engagement of persons answenng “test 
advertisements must ‘be made through a -Local 
‘Office of the Ministry of Labour or a” Scheduled 
Employment “Agéncy if, the: applicant 1s*a man 
aged 18 to 64 incluse, or a woman aged *18 to 
59 incluse, unless he or she, or ihe employment, ` 
1s excepted from thesprovisions of the Notificãnon 

~of Vacancies Order, 1952. : -E 


UNIVERSITY -OF SHEFFIELD 


`a. Applications are invited for a post Of Semor 
. Lecturer or Lecturer in Biochemustry,, to begin 
duties on September 1, 1956, or as soon as pos- 
sible thereafter. Salary scales: (a) for candidates 
holding a registered medical’ qualification, Senior 
Lecturer £1,750 by £100 ‘to £2,050; Lecturer, 
£1,000-by £100 to £1,700. (b) For other candi- 
; dates, ‘Senior Lecturer, £1,400 by £50 to- £1,650 ; 
"Lectürer, £650 by” £50" to. £1,350. Commencing 

Salary , in either grade ‘according to qualificauons 
and experience, wit FSSU. provision ` and 

(family allowance. `. A, 

;; Applications (eiglit"copies), shofild "be sent to 
Jthe,R'egistrar. from whom further particulars” may 
-7ps Obtained. by May 26, 1956. 


THERE WILL BE'A VACANCY IN, THE 
Department of~Mathematics in the'Jomt Faculty 
of Arts and Sciencé “ät Dalhousie and King's 
Umversities. this September. The position will be 

y that of Lecturer y (salary “$3,000 tó .$4.000) or 
Assistant Professor, (S4,000 iof$5,000) depending 
on qualifications.” There is ‘a good possibility 
of the position-being,, permanent after^two years 
The work will: "probàbly involve teaching ‘three 
undergraduate classes ánd one advanced class. 

* three times each week, from late September ‘to 

E late April.—Further information can be obtamed 

- from and all applications" "should be made ío: 
Dean'of Arts ‘and Science, Dalhouste University.” 
Hahfax, Nova Scotia. a P 
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ROYAL MILITARY COLLEGE OF 


peo US TS SCIENCE " ; 
* ^4 SHRIVENHAM, BERKSHIRE se 
_ +The Civil Service Commissionéts invite appli» 
cations from men for the following posts under 
the War Department: 
'(a) One Principal Lecturer in Applied Chemistry. 
.(b) One Senor Lecturer in Radar and: Tele- 
«communications or,Eléctronic. Instrumentation. 
(c One Senor Lecturer m Engineering Physics. 
(d) One Senior Lecturer or Lecturer—Mech- 
anical Engineering: Applied Thermodynamics 
+ (eO Two or more Senior Lecturers or Lecturers 
- —Electronics. 
*(f) One Senior Lecturer or estates —Chenidatey: 
(g) One Semor Lecturer or Lecturer—Physics. 
(b) A number of posts, normally tenable for. 
three years, as Demonstrators in Mechanical En- 


Y 


or' Instrumentation. 

Posts are unestablished but candidates appointed 
to^posts (a) to (g) will be considered for estab- 
lished (i e., pensionable) posts as they occur and 
unestablished service will, subject to the normal 

es, count for superannuation purposes under 
the. Superannuation Acts (which also provide 
gratuity for unestablished service lasting for more, 
than seven'years). For posts at (b) provision 1s 
made. under F S.SSU Teaching work ts at uni- 
* versity level and candidates must have an appro- 
priate degree (at least second-class honours) or 
equivalent. 
cellent facilities, 1s encouraged. 


For post (a) (to be Head of the Applied Chemis- 
try Branch) ability to orgamize lectures on fuels 
and combustion, chemistry of explosives, lubrica- 
‘tion, non-metallic materials and ammunition, Pre-- 
vious experience of any of these, or of related 
fields of work, desirable. Research experience 
essential, 
sign or teaching in at léast one of radar, tele- 
communications, mussile guidance and electronic 
instrumentation For (c) experience in computing 
/and/or servomechanisms and {f possible) in 
one or more of instrumentation, guided weapon 
control omfire direction. 
in applied .tHermodynamics. For (o, specialized 
knowledge Of either electronics or telecommunica- 
tions. For (D, some research experience and 
Specialization im physical chemistry an advantage 
: For (g), a knowledge of nuclear science is desir- 
able and abihty to teach essential, 

Age-.Prmcmal Lecturer at least 31 on January 
1, 1956 ; Senior Lecturer at least 26 on that date. 
Appointment to Senor Lecturer at lower age may 
be made exceptionally. Lecturers and Demon- 
"sirators at least:21 nd under 28 on that date 
with. extensión. for" ‘Temilar Forces service and for 

anent serfice"in $the Experimental Officer 

class 

Inclusive Salaries: Principal Lecturer. £1,185 to 
£1,567 ; Senior Lecturer, £1,030 to £1 185; Lec- 
turer, £488 to £885; Demonstrator, £508 to £645 
In assessing starting salaries ofi Lecturers credit 
will be given for approved postgraduate experi- 
ence and National Service but will not exceed, for 
„example £660 at age 25 or £832 at age 30. For 
"other posts consideration will be given to special 
circumstances — Secondment from, and transfer 
to. Screntific Civil Service may be arranged The 
College is residential , shouses available at econ- 
omic rents for married ‘men and quarters in resi 
dential officers’ mess at reasonable charges for; 
single men. Successful candidates to take up’ 
düty m October, 1956, or as soon as, possible, 

Further particulars and application forms from 
Civil. Service Commission, Scientific . Branch, 30 
Old Burlington Street, London, W 1, quoting No. 
S 4584/56/8 Application forms must be re- 
turned by May 12, 1956 . E: 





* THE MEDICAL COLLEGE OF ST, BARTHO-. 
lomew's Hospital, West Smithfield, E C.1. Ap- 
plications, are invited from- meditally qualified 
raduates for the post of Junior Lecturer in 
"Pharmacology, tenable as from July 1, 1956, or 
as soon as possible thereafter. The salary is on 
a scale of £700 by £50 to £900 per annum, to- 
gether with fanuly allowance and membership of 
the FSSU The successful candidate will under- 
Yake teaching of medical students and will be 
expected to participatéiin a rešearch project in 
Chnical pharmacology —Applications, which 
should be received not later than May 31, 1956, 
should be addressed to the Dean of the Medical. 
College, from whom further particulars may be 
obtained. 





LABORATORY ASSISTANT WANTED FOR 
School Physics Laboratory. Salary according «to 
qualifications up to £640 per annum. Some ex- 
perience essential — Write, giving full particulars, 
wae P. Bateman, Highgate School, London, 
6. 
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- Particular qualifications required as follows è 


For b), experience in research, de-- 


For (a), qualifications |. 
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ROYAL AIRCRAFT 


ESTABLISHMENT TECHNICAL 


z COLLEGE 
FARNBOROUGH, HANTS "* 

Applications are invited for the following v 
ancies in the above selectivefday College — Pos» 
Lecturer in Engineering Desen ; Post 2, Lectt 
m;^ Mechanical Engineering ; : xPosts a3* Lécturer 
Production Engineering , Post 4, Assista nt'I 
E CENA Ag 


e 


turer B in Electrical Engmcerig + 
ant Lecturer B im Mechanical Engineering ; 

6, Assistant Lecturer B.in Production Engine 
mg; Post 7, Assistant Lectürer B in Gem 
Engineering Subjects: Post 8, Demonstrator 
Electrical Engineermg arid, Physics; Post 
Demonstrator in Mechanical Engineering.c Cas 
dates should hold university degrees, or equivah 
and preferably have had industrial and/or tez 
ing experience The successful candidates 
Posts 1 to 7 will be required to assist in. cou 
leading to B.Sc.(Eng), higher national cert;ifh 
.ánd final City and Guilds Certificates. In P 
8 and 9 the successful candidates wili- be requ 
to assist in the organization, preparation and: c 
trol of work in the laboratories. Facilities’ 
‘further, study and/or research may be availa 
Thé salaries payable are in accordance with 
Burnham Scale for Teachers ın Technical Colk 
,and are subject to the Teachers Superannua 
Acts For Lecturer the scale is £965 by. £25 


Research, for which there are ex- „£1,065, For Assrstant Lecturer B the scale is‘ £ 


by £25 to £820' with allowances for qualificatr 
(£90 for a good degree) and experience (£18 
year), For Demonstrator the scale is £450 by 
to £725 with allowances simflar to Assistant 
These scales are at present being reviewed by 
Burnham Committee and it 1s hoped that'tt» 
will be increased, 

Details and application forms from Pring 
to’ whom completed forms -should be retur 
within fourteen days of this notice dr 


DUNDEE TECHNICAL COLLEC 
MATHEMATICS AND PHYSICS 
DEPARTMENT 

Applications are invited for the post of » 
turer, Grade II(a), in the above-named Dey 
ment,to take up duty in September, 1956 P 
able salary scale £720 by £33 to £1,05 050, à 
under revision for increase Placing accordi 
qualifications and experience ~ Applicants, 
ferably with teaching experience, must posse 
good honours degree in mathematics and 
physics, and must be prepared to take cls 
in both subjects, The post is superaunuabl 

Application form and further particulars 
'be obtained from the Clerk and Treasurer, T 
"tute of Art and Technology, 40 Bell St» 
Dündee, to whom applications must be sent 
later than May 12, 1956 


+ UNIVERSITY COLLEGE OF? 
- NORTH STAFFORDSHIRE? 


Applications are invited for the post of A 
tant Lecturer in Physics Salary in the s 
£600 bv £25 to £650 per annum, with FS‘ 
and children’s allowances, 

Applications should reach the, Registrar, 
College, Keele, Staffs, from, whom further p 
culars and application forms may be obtai 
not later than May 31, 1956" « 


~ THE ATOMIC WEAPONS RESEAF 
Establishment, „Aldermaston, Berks, require 
‘Senior Scientific? Officer, Scientific Officer or Sc 
Experimental Officer The duties will compe 
analytical and appled research work on 

spectrography of radioactive and non-radioa 

materials. Semor Scientific. Officer and Scier 
Officer candidates should hold a first- or sec 
“class honours degree in phvsics or chemistry 

have several years postgraduate experience ip» 
field of emussion spectroscopy, including spe 
graphic analysis — Senior Experimental O' 
candidates should normally be at least 35 3 
of age and possess a minimum qualificatio» 
higher school certificate (science) although a 

degree im physics or chemistry is preferred ^ 
should have several years' experience in the 

of emission spectroscopy, Salary: Senior S 
tific .Officer, £1,105 to £1,270 per annum, S 
-tific Officer, £528 to £948 per annum ; Senior 
-perimental "Officer, £1,155 to £1,350 per am 
At present the rates for women are slightly lo 
Contributory’ Superannuation scheme, - Ma 
„officers now living outside the _Establishin 

"transport area will be eligible for;housing on 

of the Authority’s estates , alternatively» assist 

towards legal expenses incurred in house purc 
may be available, until housed a lodging allow 
may be payable.—Requests for appheation fc 
by, postcard, to the Senior Recruitment Office 
the above address not later than May 9, » 
Quote reference 1127/34 











E 


€" 


* 
^ ^ ^ 


NATURE E 


rj 
, 
a UR 












No. 4515 4. - SATURDAY, MAY 1, 1956. : Vol. {77 
EE t+ 
CONTEN SS acat Ls BORA N 
- P A3 ?5 : 
Us 4 A Page 
- ; I ra A : 
Nuclear Power and its Development in Britain . ; i2 pe D e E NA. 7 g ‘6 d x | 4857 
iology of Puberty. By Dr. J. S. Weiner. de A. a : Jaz |. . 860 
*Chemical Technology. By Sir Alfred Egerton, F. R. S; x WS O Et Po. . Bél 
‘Skyhooks and Satellites. By G. R. Noakes. : i i . "s quine: a e. : . 862 
Dielectric Constant and. Loss. By Dr. J. C. D. Brand . . . . . on TE . . . 862 
Microscopy of Vegetable Foodstuffs. By Dr. C. R. Metcalfe . P : . g de ia 2 P . . 863 
‘Colloids and their Behaviour, By Sir Eric Rideal, F.R.S.  . 4 0.0. 0.70. 0. 0... 88S 
Wew System of Electrification for British Railways. By G. H. Platt . . s Lowe d vas š -_ . 867 
«A Notable Biochemical Jubilee . 2 E A s . 1 " ; "C i ! . '868 
Mmmunological Tolerance . — . 0. 0. 0. 0. 0. s S 45. D fu tap ee .  . . 869 
Dbituaries : ; 
"Prof. F. Riesz. By Dr. F. Smithies’ ; . uoc s : . a. ns ; 5.505 . 870 
Dr. Eugene C. Crittenden. By Dr. H. Barrell x : E 3 I 4 e : : .. . 8l 
Dr. A. L. Stern . à . . j z ; : i ; $ " . c. — Sl 
Mr. Harold Picton. By Dr. G. M. Bennett; CB., ERS.. . t ; z i : " - . 82. 
Dr. Harry J. Deuel, jun. By Prof- A. C. Frazer . 5 » £3 i . E 5 : 5 3 . 872- 
NewsandViews 6 we 873 
Diet and Anemia  . ; SP £u : ; ; . ~. 878 
Vegetable Tannins : Symposium i in Cambridge. By Dr. D. E. Hathway . " . go Cv : , 3 . 879 
ast African Industrial Research Organization : Report for [954-55 š : " sp Sx 4s ; : . 88! 
Currents through the Straits of Dover. By N. P. Fofonoff . g 25r ee x .  88l 
Amphithallism in Fungi. By M. Eileen Kennedy and Prof. J. H. Burnett 882 
€ffect of Solute Concentration in the Irradiation of eas Solutions:by Jonizing Radiations. By Drs. G. R. A. Johnson, 
G. Scholes and ]. Weiss . ; : AE 883 
setters to the Editors : ; 3 
* Structure of Azulene.—Prof. J. Monteath Robertson;.F.R.S., and Dr. H. M. M. Shearer. 885 
` Radioactivity of Iron Meteorites by the Bhretaeraphic: Method.—S. Deutsch, Dr. E. Picciotto and Prof. F G. Houter- f 
mans : 5 š : é s A MEET -a 88 
Electric-breakdown Tracks i in ‘Perspex’ —W. P. Baker . 3 . ‘ 2 p ; E . ~. 886 
Damping of the Earth's Free Nutation.—Prof. B. Gutenberg . 887 
A New Theorem in Electrostatics and its Application 2 Calculable Standards of Capacitance. —A. M. Tliompson 
and Dr. D. G. Lampard . f . . 888 
Oxidation as a Source of ‘Anomalies’ in Amylose. —H. Bim, Dr. G. A. Gilbert and SN. D. ‘Scott "ur .., 889 
Photochemical Oxidation of Alcohols by Dichromate.—Dr. E. J. Bowen, F.R.S.. . . 889 


Mechanism of Inactivation of Tobacco Mosaic Virus by X-rays.—Max A. Lauffer, David Trkula and Anne Buzzell . 890 . 
A New Unidentified Indole Hormone in Maryland Mammoth Tobacco.—A. J. Vlitos, Werner Meudt and R. Beimler — 890 
Inhibitory Action of Chlorpromazine on the Oxidation of D-Amino-Acid in the Dlenzephalon Part of the Brain.— 


Dr. Kunio Yagi, Toshiharu Nagatsu and Takayuki Ozawa . War 3 d . 891 
Glucagon and the Regulation of Carbohydrate Metabolism.—Dr. H.Elrick  . i : : mS ogee . “892 
Spasmolytic Effect of Cerebral Tissue Extracts.—Dr. O. C. Forbes l 893 
pene Clearing Action of Sulphated Animal Hyaluronate.— Prof. Theodore: ‘Gillman, Michael Hathorn and Jack a 

enn. 
Di- and Mono-Taurobilirubin similar to a Directly Reacting Forh of Bilirubin in Serum. —Dr:M. ` Jirsa, B. Vateri j 

and M. Ledvina $ 895 
Production of Opacity on Serum Agar Plates by Some Strains of Staphylococcus aureus.—A. J. H. Tomlinson and . - 

M. T. Parker . PL s. : : : : . 895 
Production of Gliotoxin in Soils —]oyce M. Wright ROS z : . i ; z x 5 . 896 
Lactophenol Preparations for Soil Nematodes.—C. K. Capstick . š : .  896- 
Accelerated Storage Tests for Dehydrated Vegetables.—E. G. B. Gooding and R. B. Dückworth ', 2 ; . 897 
Regeneration of Yeast Cells from Naked Protoplasts.—O. Nečas . . ; E 2.5. 5 898 
Meloidogyne acronea, a New Species of Root-Knot Nematode.—Dr. V. Coetzee . E "E . . 899 
Chromosome Numbers in Three Species of Uronema.—Y. S. R. K. Sarma . ` 900 
Effects of Climate on Body Temperature and Respiration- -rate of Buffaloes and Friesian. Cattle. —Dr. K. A. Alim 

and |. A. Ahmed ‘ X N " f : aos . . E i . 900- 
Scent of Otariids.—]. E. Hamilton. : : s : : : ; M to. 5. c. T . 900 


div — NATURE : .'" May 12, 1956 


e 


Cre article ftom. ‘NATURE 


It is a.valuable article, and you wish to retain it for personal study and reference. 
But you must pass the journal on to others in your organisation. How can you 
retain it, yet pass it on? - 
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The Vibron Electrometer isa new `- 
instrument for measuring, with 
exceptional stability, very small 
currents from a high impedance 
source. 


The ‘heart’ of the instrument 1s the 
E.LL. VIBRON vibrating condenser 
unit, a precise electro-mechanical 
device which performs some 50 times 
better than the conventional 
electrometer valve. 



































The Vibron Electrometer is being 
used for ionisation current measure- 
ments, as an ultra stable pH meter 

and as a very high resistance 
megohmmeter. 
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~ and Patent Application No. 35637{54 
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HE reference in the recently issued aie 
report -of the Department of Scientific and 

Industrial -Research to the European Organization 

for Nuclear Research is comparatively brief; but it is 

clear that the scale of the British contribution in this 
field is growing. The Advisory Council notes in this 
report that mmpressive progress. has been made since 
the inter-government convention came into force in 

October 1954, that the staff of the Organization is 

now between two and three hundred and that some 

research is already in progress. In the year covered 
by this report, Great Britain's contribution was 
almost £360,000; £520,000 was provided in the 

Estimates for 1955-56; while those for 1956-57 

provide £980,000, or more than 10 per cent of the 

Department’s gross budget of nearly eight and a 

Whalf million pounds. Besides this, there are the 

Department's grants to universities for nuclear 

pehysics research, which are running at the rate of a 

quarter of a million a year, and there is the pro- 

portion of the vote for atomic energy which is spent 
+n research and development. For 1955-56 and 

1956-57 the vote itself is a little more than £54 

wnillion and £68 million, respectively; but the 

Civil Estimates give no information as to expenditure 

on research and development. It can only be assumed 

Khat approximately £2 million in 1955-56 and £2-5 

million in 1956-57 which is being expended on work 

toy industry and at universities is for such purposes. 

It is clear, therefore, that neither the annual report 
X the Department of Scientific and Industrial 

Wesearch nor the Civil Estimates gives the scientific 

and technical world sufficient information for a sound 
judgment as to whether or not the scientific and 
echnical effort in Britain in the nuclear energy 
ield, either in research or in development, ig"in 
yalance with other activities and resources of the 
xountry. When all allowance is made for the extent 
o which security considerations make it imprudent 
jo disclose the nature ‘and magnitude of that effort 
vhere it relates to defence, maintenance of secrecy is 
letrimental to the efficient use of resources in the 

“evelopment of nuclear energy for peaceful purposes 

md to effective co-operation with industry. Nor is 
t reasonable to withhold information which would 
mable better judgment to be formed as to the scale 
£ the British contribution to European co-operation 
a that field, when that contribution exceeds 10 per 
ent of the total budget of the main institution in 
3ritain for the administration of Government support 
‘or research. 

Concern in this respect might be less were it 
pparent that the Office of the Lord President of the 
Youncil was being appropriately strengthened to 

Kischarge its growing responsibilities for the general 

upervision of the nation’s scientific effort. The Civil 
Zstimates for 1956-57 disclose no such signs. The 
taff of nine remains unchanged, and the estimate 

«~f £14,345 compares with £13,370 in 1955-56 and 
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with a staff of EN and vote of £19,400 for the 
presumably subordinate Atomic Energy Office, and 
-a staff of twenty-three and vote of £28;620-for the 
University Grants_Committee. The unsatisfactory 
situation which leaves the House of Commons with 
no minister or parliamentary under-secretary directly 
responsible for the nation’s vast interests in science 
and technology persists, and the Bill to change the 
administration of the Department of Scientific and 
Industrial Research does not touch this formidable 
problem, which has recently been the subject 9E 
‘questions’ in the House. 

Quite apart from this question of the balance and 
effective co-ordinatior. of the research effort of Britain, 


it is not surprising, therefore, that the Government ^ 


should have been pressed for more information as to` 
its attitude to European co-operation in the develop- 
ment of nuclear energy for peaceful purposes and to 
the industrial development of nuclear energy in 
Britain itself. On the first point, the Lord Privy 
Seal, Mr. R. A. Butker, on February 29, declined to 
say anything about the discussions then proceeding 


. at the ministerial meeting of the Council of the 


Orgenization for European Economic Co-operation 
in Paris, nor did a bulletin issued that week by the- 
Information Division. of the Treasury add to Mr. 
Selwyn Lloyd’s statement of February 15. Although 
no ministerial pronouncement has yet been made, it 
would seem that.at that meeting the Foreign Ministers 


of the six countries constituting Euratom avoided’ 


discussions in Febriaary. The Organization for 
European Economic Co-operation, however; com- 
prises eleven countries, including Britain as well as 
these six, and*there appears to be no reason why it 
should wait on the six before determining its part in. 
the development of nuclear energy. 

The meeting of Ministers in Paris in the first week 
in March appointed a. special committee which is to 
formulate detailed proposals during the next three 
months on five specific questions. ‘Two of these 
relate to procedure. The committee i8 to make 
recommendations on the functions of æ > Steering _ 


committee for nuclear energy which is envisaged as ' 


the permanent organ o7 the Organization: for European 
Economic Co-operation for co- -ordinating añd directing^ 
European co-operation in this field, and also on the 
means of co-ordinating the action of existing organ- 
izations, such as Euratom. This committee is also to 


report on the nature of security controls required. to : 


prevent the diversion of-fidsile material, on the joint 
undertakings to be sponsored by the Organization 
for European Econornie } Co- -operation, áhd on the 
steps to be taken tö; “kéep intra-European trade in 
nuclear equipment snd materials as free from 
restrictions as possible. The committee was specific- 
ally authorized to consult the United States Govern- 
ment about the implications of the American offer to 
sell or lease 20,000 xgm. of uranium- -235 for use 
in research and (power: reactors in countries outside 
. ies x sa * 
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the United States not at present producing it them- 
selves. 

These are sensible decisions; but what needs to 
be emphasized is that bold decisions are required 
and that they cannot be postponed if Western 
Europe is to reap the advantages "which nuclear 
energy can offer. Such questions as.whether nuclear 
energy is to be developed for peaceful purposes only, 
whether the proposed Commission shall have supra- 

national powers or nob, and whether it shall be the 
sole owner of fissile material cannot be evaded 
indefinitely. The answers to be given determine alike 
the form of the organization itself and the extent of 
the support’which it receives from different countries. 
Moreover, they may react on the form which develop- 
ments take in particular countries, and for that 
reason alone the growth of Euratom may prove to 
be closely related to the way in which the develop- 
ment of nuclear energy proceeds in. Britain. One 
such point is in regard to the control of private 
industrial development, on which Mr. Butler was 
also questioned on February 29. Mr. Butler replied 
that since at present the essential nuclear fuel can 
be obtained only from the Atomic Energy Authority, 
the administrative control through the Authority is 
adequate for the Lord President of the Council to 
carry out his duties under the Atomic Energy Act ; 
however, the Lord President is considering to what 
extent the growing interest of private industry in 
this field would call for the exercise of powers avail- 
ablé under the Atomic Energy and Radioactive 
Substances Acts, 1946-54, to supplement or replace 
existing arrangements. Pressed further, Mr. Butler 
said that he is satisfied that the powers under these 
Acts are adequate. 

A further statement on the relation between the 
State and private industry in the development of 
nuclear energy was made by Mr. Butler on March 14. 
In reply to specific questions from Mr. W. N. Warbey, 
he said that the current civil allocation of plutonium 

cand uranium-235 is sufficient for the present pro- 
gramme of more advanced types of civil power and 
research reactors, and that in spite of the main 
limiting factor of the shortage of suitably qualified 
scientists’and engineers both in the Atomic Energy 
Authority and in industry; no radical departure from 
the nuclear power programme outlined in the White 
Paper of February 1955 is contemplated. Mr. Butler 
said that the Government considers that the relation 
between the State and industry in this field should 
be one of close partnership subject to the main- 
tenance of a.proper degree of control by the Govern- 
ment; much of the necessary research, development 
and production will have to be carried on by the 
Atomic Energy Authority, if only because of the high 
cost of the capital facilities required. Some activities, 
such as the import and processing of uranium and 
"the separation of uranium-235 inthe diffusion plant, 
must remain responsibilities of the Authority alone, 
because they concern defence as well as civil require- 
merits, and the nuclear fuel required by industry 


" woüld be provided on loan. On the staff, question, 


° 


he said afterwards that 3,465 out of 4,202 established 
non-industrial Civil servants have- accepted offers 


~ 
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of employment and signed contracts with | the 
Authority, and that the Authority’s total staff is at 
present about 22,000. 

For tho rest, the Government hopes' that -both 
private and nationalized industry will enter as rapidly 
and extensively as possible.on the commercial appli- 
cation of nuclear energy. The nuclear-power stations 
to be built in Britain for the production of electricity 
will be designed and constructed by private industry 
—and private industry, not the Authority, will fulfil 
export orders. The Authority will give industry the 
maximum of help which its technical resources permit, 
subject to safeguarding two points: first, the 
Authority should, where appropriate, be paid for 
commercially valuable information (including the 
use of patents owned by the Authority). which has 
been acquired at considerable expense; and, second, 
that firms are not enabled to use the assistance. 
afforded by the Authority to build up exclusive rights- 
for themselves. 

The access agreements made by the Authority 
with private firms contain provisions to cover these 
points. Such agreements naturally vary according 
to the nature of the transaction, and Mr. Butler 
pointed out that it would not be consonant either with 
sound commercial practice or with the Authority*s= 
freedom to manage its day-to-day business on com- 
mercial lines that it should be required to publish» 
such details, or that the Lord -President should be 
answerable for them. In an earlier answer on» 
February 22, Mr. Butler had indicated that the 
terms for the loan of nuclear fuel will cover the cost 
of fabricating the fuel elements, a percentage of the 
total cost of the fuel, including a part for researches 
and development, the cost of fuels spent in running 
the reactor, and the cost of re-processing spent fuo 
elements. On March 21, Mr. Butler declined to give 
further details about particular agreements, but seic 
that payment for the use of patented inventions 
would depend on the extent to which patents owned 
by the Authority were in fact used, and that the 
Lord President does not at present intend to make 
an order providing that the acquisition, productior 
or use by private industry of nuclear fuels or plan» 
for the production or use of nuclear energy will be 
permitted only under official licence. It may, how. 
ever, be necessary later to re-examine the extent tc 
which the Government should use the powers avail 
able in regard to safe construction and operation 
under the 1948 Act. 

Mr. Butler also answered a number of question: 
regarding the export of nuclear energy plant anc 
equipment. Discussions proceeding for some time 
between the Atomic Energy Authority and represent 
atives of the heavy electrical plant manufacturer 
on the possibilities of export trade in nuclea 
power reactors are being widened, and consider 
able publicity is being given to the United King 
dom’s achievements and potentialities. The Unite 
Kingdom has already established a substantia 
export. trade in isotopes and new types of instru 
ments for use in industry and research; but th 
commercial development of nuclear power is still iz 
its infancy, and a substantial demand for, or expor 
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of, power reactors is unlikely for some years. Long- 
term plans in this field are already being considered 
by the Lord ?President and the Atomic Energy 
Authority with the President of the Board of Trade. 
Mr. Butler agreed that the proposals made by the 
working party of the Organization for European 
Economic Co-operation for the nuclear energy 
industry would offer an admirable outlet for the 
industry of Britain but declined to enlarge on the 
subject. 

It may be recalled that on February 28, m wel- 
coming President Eisenhower's imaginative offer to 
supply uranium for the development of the peaceful 
uses of nuclear energy, the Prime Minister referred 
to developments under the Colombo Plan and 
Bagdad Paet, as well as in bilateral arrangements 
between the United States and Great Britain and 
certain countries in Africa and Asia to help them in 
training in the peaceful uses of nuclear energy. On 
March 21, Mr. Butler again emphasized the dis- 
ability of Britain, compared with the United States, 
in regard to supplies of enriched uranium; but he 
undertook to consider further the allocation of such 
supplies between defence and civil needs and the 
possibility of obtaining supplies from the United 
States. Again, in the debate on the international 
situation in the House of Lords on March 27, Lord 
Layton pleaded for strong support by Great Britain 
of the proposals made by the Organization for Euro- 
pean Economic Co-operation for the co-operative 
control of the development of nuclear energy, urging 
that it is all-important that we should be associated 
at the start with the development for peaceful 
purposes of nuclear energy. 

Lord Reading, in replying for the Government, 
claimed that the Government is at present con- 
sidering how far the Euratom proposals and those 
of the Organization for European Economic Co- 
operation can usefully be dovetailed one into the 
other, and that it is not at all indifferent towards the 
idea of assisting the various European organizations 
which exist. Nevertheless, it may be doubted 
whether, even from the point of view of Britain’s 
own interests, the Government has been sufficiently 
mmaginative as regards the proposals for European co- 
operation in this field. A central organization strong 
enough to control thé uses of nuclear fuel, to promote 
the joint construction of nuclear power plants and 
to negotiate with the United States on the offer of 
uranium would have advantages also in the adminis- 
tration of technical aid from Europe to the un- 
developed countries of Asia and Africa. Particularly 
in the Middle East, it might offer some prospect of 
«abating the political tension which too often has 
attended the giving, or even the offer, of assistance 
by individual ‘countries. 

But the questions and statements in Parliament 
regarding the development of nuclear energy for 
industrial purposes have scarcely so far touched on 
the vitel issues. The important question, now that 
*& beginning has been made with such applications in 
industry, is not so much whether the conditions of 
co-operation between the Atomic Energy Authority 
and private industry ensure the Government the 
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necessary control, ar even that industry pays a 
reasonable price for the information and technique 
placed at its disposal. There is little reason to fear _ 
that the national interest will suffer in either of those 
respects. What is much less certain is that the 
conditions of co-operation are such as to encourage 
tbe initiative and enterprise and the taking of risks 
that are inseparable from new ventures. 

While British firms are at last being allowed to 
participate in the design of nuclear power stations, 
in research into nuzlear power plants for aircraft 
engines, in the development of an atomic submarine 
for the Royal Navy, and in the development of nuclear 
power for shipping, and one is being supplied with 
fuel for the research reactor which it is to build for 
itself, it must be remembered that there are only a 
few enterprises in Britain that have the technical 
and financial resources to take up nuclear engineering. 
There has indeed been a further relaxation of the old 
secrecy about the technical processes in Britain’s 
nuclear factories, and the British Government is 
prepared to supply aatural uranium for any power 
station which a British firm may sell abroad. 

None the less, it wl take all the technical skill and 
enterprise which Britain's scientists and engineers 
can produce to offset the advantage which the 
United States possesses in being able to offer much 
more abundant supplies of the enriched uranium for 
the same purpose; so long as restrictions inevitably 
imposed by bilateral agreements between users of 
uranium and the British or American Governments 
remain, the nuclear energy authorities will be the 
final arbiters of the speed of progress, and doubts 
will persist as to wkether the possibilities are being 
explored with all the magination and enterprise that 
are available; One advantage of associating private 
industry with a publie authority is that the former 
can take risks that no public body can afford to do 
with publie money. 

But industry cannot be kept indefinitely * ‘in 
leading strings anc subject $0 monopoly rights 
over the whole field of nuclear energy which the 
Atomic Energy Authority has hitherto possessed. 
Even now it is doubtful whether the nuclear physicists 
and engineers in Eritein as a whole possess the 
experience to judge whether the programme set forth 
@ year ago in the White Paper is still sound, or 
whether a further experimental programme even on 
the design of nuclear power plant is desirable. Until, 
however, such questions can be discussed realistically 
and responsibly in the scientific and technical Press, 
it is impossible to jadge whether the efforts of the 
thousand scientists and technologists which, Sir John 
Cockcroft estimates are working on nuclear power 
development in Britain are wisely directed, and how 
sound in relation to available resources is the annual 
expenditure of £200 million on nuclear power stations 
contemplated from E965 onwards. ` 

It would not be reasonable to suggest that the 
Atomic Energy Authority is averse to experiment 
outside its own establishments ; 
standable that it may be somewhat prejudiced in ‘its 
judgment. Nor, ever with the strongest motives for 
encouraging development in industry, rather than in 
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its own establishments, can ıt be assumed that the 
Authority is necessarily the best judge of the worth 
of an experiment. It is altogether in the nation’s 
interesb that industry should be encouraged to engage 
in longer-range experiments, while the Authority is 
preoccupied with the immediate development of 
nuclear power stations; and if sóme relaxation of 
the Authority’s right to acquire the patent of any 
invention which it judged relevant to the develop- 
ment of nuclear-energy would stimulate such enter- 
prise, the relaxation would be well worth while. 


'. What matters above all in such a field is imagination 


and enterprise, and methods of control or forms of 
organization which repress initiative and discourage 
experiment and the taking of risks, either by the 
industrial firms or at the international level, so far 
from Snsuring security endanger the whole economic 
future of Britain. 

It should not, therefore, be taken for granted that 
the Authority’s present ideas of its partnership with 
industry should govern that partnership indefinitely. 
Industry may be content to rent fuel from the 
Authority in the first instance; but if mdustry’s 
first designs work, it may reasonably- expect per- 
mission to fabricate the actual elements itself from 
billets of uranium supplied on a rental basis. Nor 
would it be unreasonable for industry to hope in due 
course to take a larger part in applied nuclear 
research, and to be admitted to real partnership with 
the Authority on common research projects. Such 
developments could not fail to be in the national 
interest; and although they are not immediate 
issues, it is not too early to be giving thought to 
such differences of interpretation of the "close part- 
nership” and their reconciliation, as well as to the 
relative scale of the total effort which Britain can 
afford to make in the development of nuclear energy. 
The secrecy problems now arising m development 
work out of the association of the Authority with 
different industrial mterests should be handled from 

-the start with sufficient forethought to avoid pre- 
judicing future relations of the Authority with 
industry in general. The draft statute for an inter- 
national atomic agency, approved in April m Wash- 
ington by a group of nations, should stir the British 
Government and the Atomic Energy Authority to 
think ahead and approach problems of secrecy, 
security control and industrial partnership with 
vision and energy. 


BIOLOGY OF PUBERTY 


Growth at Adolescence 
By Dr. J.. M. Tanner. Pp. xii4-212. (Oxford: 
Blackwell Scientific Publications, 1955.)] 32s. 6d. 


UMAN growth and maturation have been 

explored during recent years with immense 
, enthusiasm, particularly in the United States. On 
` the, descriptive plane much information has been 
„accumulated. from anthropometric, photographie and 
-radiological observation. Some physiological and 
endocrinological facts have also been gleaned, and 
much has been written on the, psychology of 
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adolescence. What biological insight hds been 
obtamed into the processes which overtake’ the 
human body at puberty ? In this succinct miono- 

graph Dr. J. M. Tanner provides an*appraisal which 
displays the real achievements as well as the con- 
siderable deficiencies in our present knowledge. The 
achievements rest mainly on the more exact descrip- 
tion of the ‘external’ events of pubescence, the 
changes in dimensions of the body and its segments, 
the relative growth of different tissues, the individual 
variability of response and the developmental contrast 
of male and female. The deficiencies affect parti- 
cularly our understanding of how the sequence, 
synchrony and changing tempo of events are regulated, 
and what is happening to the brain and endocrine 
system. 

The merit of Dr. Tanner’s presentation is that ho 
conducts the reader with directness to the essentials. 
At the outset he insists on the use of ‘velocity’ 
rather than the usual ‘distance’ curves of growth to 
display the sharpness and timing of the adolescent 
‘spurt’; and he explains also that many of the 
shortcomings of the data arise from failure to follow 
the same children consecutively. The adolescent 
spurt is shown to be a general event affecting the 
facial, cranial and body skeleton, in a particular 
sequence, as well as viscera, musculature and other 
tissues. Coupling these morphological changes with 
events in the reproductive system leads him toa 
consideration of the concept of bodily maturity and 
of its assessment. The main conclusions here are 
the existence of a "tendency for a child to be advanceds 
or retarded as a whole; in the percentage attained 
of his eventual size, in his skeletal ossification, in his 
permanent dentition, doubtless in his physiological 
reactions, and also in his intelligence test score" 
(p. 62), and the inadequacy of chronological age to 
reflect the physiological status of the mdividual. 

Of the factors determining or modifying growth at 
adolescence, very little can at present be said of the 
genetic basis or of the influence of race or climate ; 
rather more is known of nutritional effects, where it 
seems likely that “the time of occurrence of the 
adolescent spurt is & more sensitive indicator o 
nutritional deficiency than is the growth rate as 
earlier periods” (p. 85); there are definite socio 
economic differences in growth for which various 
explanations are considered (though the significance 
of differential fertility is not); information on the 
effect of illness appears to be very limited (bur 
Harris’s bone lines are not mentioned). Substantia 
evidence is adduced for the belief that the onset o. 
adolescence has been speeding up in many countrie: 
during the past fifty years or more. Whether the 
adult body size has also increased with this acceleratec 
maturity is said to be a matter of dispute (p. 86) 
although no data are given opposing the affirmatior 
(p. 92) that the “ultimately reached adult size i 
greater". 

The possibilities of predicting size and physique o 
attainment of maturity from chronological or develop 
mental age have naturally engaged much attention 
Such predictions are complicated by the influencc 
which the time of onset of the adolescent spurt exert: 
on the developing physique. Nevertheless, th« 
extent to which the pre-adolescent physique can be 
remoulded by this factor is stated to be relativel 
small, and no ‘radical’ change in body build ensues 
This conclusion is important enough to deserve + 
more detailed demonstration, as is the claim “tha: 
there is little doubt that someone used to looking ai 
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children’s photographs could predict with accuracy 
the adult somatotype from a picture taken at age 5 
or even earlier” (p. 78). 

Of the complex and interrelated endocrinological 
happenings at adolescence Dr. Tanner shows how 
limited and careful interpretation must remain at 
present. When ıt comes to tracing the changes in 
mental ability at puberty and their relation to neural 
events, the information peters out. 

"This book will certainly be of service to a wide 
circle of students of human biology and medicine. 
It provides also the basis for an attractive and highly 
instructive pre-clinical course for medical students. 

J. S. WEINER 


CHEMICAL TECHNOLOGY 


Encyclopedia of Chemical Technology 

Edited by Raymond E. Kirk and Donald F. Othmer. 
Vol. 11: Polyols to Rutin; pp. xvi--950. Vol. 12: 
Sabadine to Stilbestrol; pp. xvi+955. Vol. 13: 
Stilbite to Thermochemistry ; pp. xv1--952. Vol. 14: 
Thermodynamics to Waterproofing; pp. xvi+980. 
(New York: Interscience Publishers, Inc. ; London: 
Interscience Publishers, Ltd., 1953-55.) 30 dollars 
each volume. 


HESE further four volumes of Kirk and Othmer’s 

"Encyclopedia of Chemical Technology" deal 
with subjects from polypropylene to water. Vols. 1-10 
have already keen reviewed in these columns (Nature, 
164, 935 (1949), and 173, 228 (1954)). The “Encyclo- 
pedia" is designed to provide, from an industrial 
point of view, a summary of knowledge of matonals, 
methods, processes and equipment for the chemist 
and the chemical engineer. It contains authoritative 
articles, arranged alphabetically, by experts from the 
chemical industry and research institutions in the 
United States. Thus it is an American production. 
It provides a vigorous, clear, informative and up-to- 
date picture of chemical technology as practised in 
the United States. It will be valuable, and even 
indispensable, in chemical laboratories and industrial 
hbraries; it would indeed be useful to individual 
men of affairs to provide them with information 
about other subjects not immediately m their purview. 
It is useful also to the teacher of chemistry and 
chemical engineering and to the student, for the 
articles relating to the scientific basis of technology 
seem to be presented in & way which includes the 
essentials without overloading them with unnecessary 
details. Furthermore, the lay-out of the articles, the 
arrangement and the printing are very satisfactory 
and the diagrams are well chosen and highly 
informative. 

The subjects dealt with in these four volumes 
include articles on the main branches of chemical 
industry, among which may be cited, for example, 
printing, pulp, pyrotechnics, rayon, refrigeration, 
rubber, salt, silicones, soap, solvents, steel, sugar, 
sulphuric acid, tanning, tea, textile technology, 
tobacco, varnishes, industrial wastes and water. 
There are also valuable articles on techniques: for 
example, powder metallurgy, pressure measurement, 
technique for high pressures, radiography, sampling, 
size measurements of particles, staining, temperature 
measurement, ultrasonics, vacuum technique, and 
viscometry (volume measurement ıs cross-referenced 
to fluid mechanics in an earlier volume). Another 
class of article is that relating to particular processes, 
such as power generation, quality control, safety 


NATURE 


861 


precautions, sedimentation, silvering, size separation, 
spraying, etc. 

Then there are articles dealing with the properties, 
production, and use of individual chemical substances 
or classes of substances. Many of these articles, like 
those relating to sica and inorganic silicates, are 
highly informative. It is useful to have recent 
information such as is provided by the articles on 
titanium, tantalum, the terpenes, the vat dyes, etc. 
There are a number of articles relating to pharma- 
ceutical products, and substances of therapeutic value 
such as streptomyces antibiotics, stimulants and 
depressants, sulphur drugs, thyroids and antithyroid 
preparations, vaccines, vitamins, etc. 

Besides all this, thare are a number of satisfactory 
articles on the physical-chemical basis of chemical 
technology : radicals, radiochemistry, Raman effect, 
reaction kinetics, stereochemistry (organic and inor- 
ganic), thermochemistry, thermodynamics, valence, 
vapour-liquid equilibria, etc. 

Separated in this way, some indication is given of 
the contents of these present volumes under review. 
There are other articles which lie outside such a 
classification: for example, those on trade marks and 
smokes and fumes. The latter article mcludes a 
table of the thresho:d or maximum concentrations, 
for continuous eight-hour exposure with no impair- 
ment of health, of various gases and vapours present 
in industrial atmospheres, together with the dan- 
gerous and fatal concentrations. It also provides 
tables of collector equipment for solid and liquid 
aerosols, their efficieacy and the estimate of costs. 
Much attention has been paid to atmospheric pollu- 
tion by industry in the United States during recent 
years, and such an article summarizing some of the 
results of inquiry 1s particularly useful. 

There are other art:eles which also he rather outside 
the strictly scientific field; those, for example, on 
materials such as salad dressings, shampoos, tints, 
hair dyes and bleackes. These take up about fifty 
pages of these four volumes of 950 pages each; 
whether that is m proportion to the magnitude of 
these frills of civilization to that of the total chemical 
industrial trade of tre United States has not been 
ascertained, 

One can open the books at random and almost at 
any place find points of interest—a very good test 
of such books. For example, opening at p. 929 of 
Vol. 13, the reader fmds a note on thallium oxide : 
“which begins to sublime at 300? C. in high vacuum 
although its boiling pomt is at least 1,080? C.... at 
higher temperatures some peroxide is formed". 
These are mteresting facts, which accord with the 
reviewer's experience. Higher up the page, "the 
addition of 0-5 to 6 per cent Thallium to gold or silver 
for electrical contacte is claimed to reduce the tend- 
ency of these to stick” ; that might be a useful tip. 

The thirty-four page article on thermodynamics is 
particularly clear. Is uses the nomenclature recom- 
mended by the American Institute of Chemical 
Engineers, which differs from the international one 
only m that A is used instead of F for the total 
work function. 

Most of the articles are informative and satisfying : 
the expert in any pazticular field or the person who 
needs to follow up a subject could no doubt pick 
some holes, or be diseppointed that there is not more 
detail. The merit of an encyclopedia, however, 
depends very much on striking the right balance 
between scrappmess end prolixity, and these volumes 
seem generally to cortain well-balanced articles. 
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The survey article on the sugars. perhaps omits 
“too much, and that on the proteins seems to include 
very little of the results of interesting recent attacks 
on their structure by X-ray methods. 

Some articles in some- of their aspects and in 
relation to the quotation of bibliographical references 
are apt perhaps rather to overstress recent work in 
the United States and to understate the scientific 
development of the subjects as resulting from & 
world-wide effort. This is a tendency m every 
country, particularly in regard to technological 
subjects rather than to fundamental scientific 
subjects, and it should be avoided so far as 
possible. 

This fifteen-volume work as a whole (there is one 
volume yet to come) is beautifully produced. Although 
it is costly, it is a worthy publication of & great 
industrial nation, and most technical libraries will 
need to keep ıt readily available. 

A. C. EGERTON 


SKYHOOKS AND SATELLITES 


200 Miles Up 

The Conquest of the Upper Air. By J. Gordon 
Vaeth. Second edition. Pp. xiii+261. (New York: 
The Ronald.Press Company, 1955.) 6 dollars. 


HE approaching International Geophysical Year 
of 1957-58, with the incidental project of an 
‘artificial satellite, has stimulated the second edition 
of this book, which first appeared in 1951. As head 
of the New Weapons and Systems Division in the 
United States Office of Naval Research, Mr. Vaeth 
speaks authoritatively, and it is good to read an 
account of upper-air research which, ‘intended 
primarily for the general reader, is so completely 
scientific in its outlook. People naturally want to 
know also how far at the present time the fantastically 
improbable has developed towards the fantastically 
possible, and there 1s a little speculative spaceman- 
ship at the end. But this is not confused with actual 
achievements or projects seriously in hand, and the 
great value of the book is in its emphasis on the real 
objects of high-altitude exploration. 
The reader will probably turn first to Chapter 12, 
which outlines the possible construction, and the 
problems-of launching, mstrumenting, and tracking 


the Minimum Orbital Unmanned Satellite of the- 


Earth (entitled MOUSE) suggested by Dr. S. F. 
Singer. Circulating at a height of about two hundred 
miles, in a track passing over two stations near the 
poles, this would release stored information to the 
stations every half-revolution. (One can forecast 
that the whimsical trend of scientific jargon will find 
an appropriate name for the reception of these 
observations, such as ‘taking the Mickey’.) Trial runs 
may first be made with uninstrumented projectiles. 
Launching will most likely be from ships at sea— 
not, as in the almost prophetic diagram in the 
“Principia”, from & mountain-top. The hfe of such 
a satellite is expected to be a day or two. 
The earlier chapters give an excellent account of 
_ the’ physics of the atmosphere, the information 
sought, the various instruments used, and the tele- 
metering equipment for transmitting results from 
. rockets and balloons. Pictures of the complete 
laboratories and radio stations fitted in modern 
rockets give a good idea of the complicated tasks 
each fulfils in its short mission. The activities at the 
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White Sands Proving Ground are described at first 
hand, and the development from the early captured 
V2 to the W.A.C. Corporal is explained with & good 
deal of technical detail. The progress of the modern 
balloon, culminating in the gigantic Skyhook cells, 
which may be as large as three million cubic feet, is 
fully dealt with. To the rocket-minded, this revival 
of interest in large balloons may seem lke an echo 
of the 1930 period. But the firing of a rocket is an 
event, and the recovery of the remains an enterprise, 
while unmanned balloons carry the routine traffic of 
the upper air, and are very much less costly. Indeed, 
Mr. Vaeth says that it is probable that the first steps 
towards a closer acquaintance with Mars will be 
made in the summer of 1956 from a manned balloon 
observatory, carrying a 6-in. telescope and spectro- 
graphic equipment above the disturbances of the 
earth’s atmosphere. Little information is available 
about this, except that-the craft will be called 
Explorer ITI, as a successor to the balloons manned 
under the late A. W. Stevens. Incidentally, Skyhook 
balloons, travelhng rapidly in high-altitude winds, 
have been shown to account for many ‘flying saucer’ 
observations ; indeed, as the photographs of them 
show, they look like nothing else. But the author 
records one unidentifiable object that was definitely 
not & balloon, and refuses to be drawn into contro- 
versy. 

Admirable photographs, a readable style, and an 
objective approach make this a book which will be 
received both with enjoyment and with confidence. 

G. R. NoAKES 


DIELECTRIC. CONSTANT AND 
LOSS 


` Dieléctric Behaviour and Structure 


Dielectric Constant and Loss, Dipole Moment and 


Molecular Structure. By Prof. Charles Phelps Smyth. 
(International Chemical Series.) Pp. x+441. (Lon- 
don: McGraw-Hill Publishing Company, Ltd., 


1955.) 64s. 6d. 


URING the past ten or fifteen years, measure- 
ments of the dispersion of dielectric constant 
have been characterized by a new and altogether 
higher level of precision. This has been achieved 
partly by the development of microwave methods 
and partly by experimentation at low temperature 
when the dispersion is shifted into the radio- and 
audio-frequency region. The use of microwaves has 
the unique advantage that the investigation of 
electrolyte solutions has become practicable. Prof. 
C. P. Smyth's book is a timely summary of the 
knowledge and attitudes that are the result of these 
advances. The subject is treated in two parts. The 
first, a discussion of the dielectrical properties of 
matter, occupies rather more than half the book ; 
the second part is devoted to a survey of dipole 
moments as 2 tool in the study of molecular structure. 
Comparison with the author’s previous book pub- 
lished twenty-five years ago shows how great has 
been the expansion of the subject in the intervening 
time. 
In fundamental theory the developments represent 
a consolidation rather than an advance to new 
positions, and it is perhaps of interest to glance at 


- the current picture of the mechanism of dipole 


reorientation. Hindered rotation, introduced as a 
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macroscopic concept twenty years ago by Debye and 
Fowler, emerges with a new look. The Lorentz field 
employed by Debye has tacitly been dropped in 
favour of the Onsager field, and the Onsager equation 
is accepted as a reasonable approximation for non- 
associated polar liquids. Analysis of dipole reorienta- 
tion as a kinetic process has led to the evaluation of 
thermodynamic parameters which have illuminated 
the molecular interpretation of dielectric relaxation. 
It is agreed that a molecule usually rotates as a unit, 
the rotation of a prolate molecule about its long axis 
being demonstrably the easiest, although there are 
isolated examples of very large. molecules wherein 
reorientation occurs by intramolecular torsion. The 
hindering effect of adjacent dipoles is emphasized by 
the observation that the energy barrier opposing 
reorientation is greater for a pure polar liquid than 
for a solution in a non-polar medium of the same 
viscosity. Associated liquids remain a difficult 
problem in spite of the early success of the Kirkwood 
equation relating the dielectric constant of water to 
its dipole moment. In this treatment the reorienting 
unit is & single molecule, an assumption powerfully 
supported by the fact that the dielectric loss in the 
principal dispersion region—rather surprisingly for a 
quasi-crystalline liquid—is compatible with & single 
relaxation time. Earlier theories which explained 
the high dielectric constant of associated liquids by 
the rotation of molecular aggregates (the- simplest 
expression of co-operative effects) are therefore 
suspect, at least in their simplest form. In solids, 
transitions signalize the onset of molecular rotation 
which often is relatively free in crystals of high 
symmetry. The mechanism of dipole reorientation 
in ice is still unsettled, but there is now definite 
physical evidence in favour of a process involv- 
ing non-classical proton transfer in certain solid 
alcohols. ; 

Prof. Smyth writes for the chemist rather than the 
physicist or electrical engineer. In deriving the basic 
equations—not always rigorously—he is ab pains to 
describe the physical background, a point which will 
commend itself to non-mathematical readers. A 
careful balance is maintained in areas of controversy, 
and his book is recommended to the honours student, 
general reader and specialist alike. 

J. C. D. BRAND 


MICROSCOPY OF VEGETABLE 
FOODSTUFFS 


Mikroskopische Untersuchung pflanzlicher Nahr- 
ungs- und Genussmittel 

Von Dr. Gustav Gassner. Herausgegeben von Dr. 

Friedrich Bothe. Dritte, verbesserte Auflage. Pp. 

xvi+400. (Stuttgart: Gustav Fischer Verlag, 1955.) 

33 D. marks. 


LTHOUGH the late Prof. Gustav Gassner’s book 

on “the microscopy of foodstuffs of vegetable 
origin, which was first published in 1931, has now 
reached its third edition, the reviewer has only 
recently had an opportunity of studying it for the 
first time. The author having died while the pre- 
paration of the third edition was still in progress, 
the work has been completed by Dr. F. Bothe. It 
must at once be emphasized that this book deserves 
to be much more widely known and used in Great 
Britain than it appears to be at present, and it is a 
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work of reference that merits & place on the shelves 
of all publie analysts, economie botanists and micro- 
scopists who are ccncerned with maintaining the 
standard of purity of foodstuffs, and detecting 
adulterants in them. - 

As its title implies the subject-matter of the book 
is essentially the microscopical structure of the 
products described im it, and it includes but little 
information concerring their sources and uses, 
although these are kriefly mentioned. 

The book is divided. into thirteen chapters, twelve 
of which deal with such topics as cereals, starches, 
vegetables, condimerts, beverages, spices, and seeds 
and fruits that are valued because of their content 
of oil. To give a few specific examples, the reader 
will here find particulars of the microscopical structure 
of a wide range of peas and beans, of arrowroot and 
sago, of dil and venilla, of such diverse fruits as 
apples and dates, of cocoa and coffee, not to mention 
such homely vegetebles as spinach and parsnips. 
There is a special chapter devoted to the microscopy 
of honey, and another on fungi includes details of 
morels and truffles and even of the Penicillium that 
is used for flavouring Roquefort cheese. The remain- 
ing chapter includes simple, effective, practical 
directions for examining foodstuffs under the micro- 
scope. The book ends with a good subject-index ; 
but there is no bibliography. 

The 866 line drawings by which the book is illus- 
trated constitute one of its most useful features, and 
what & pleasure it is to find that all of them are 
original, well drawn. and show very clearly those 
characters that have proved to be the most valuable 
for diagnostic purposes. The illustrations are at a 
few selected magnifirations, which have been used 
as standards throughout the book, so that the reader 
can at once form a mental picture of the relative 
sizes of the tissues and cells, as well as of the 
bodies enclosed in them, such as starch grains or 
crystals. 

Although much of the information in the book is 
already available from other sources, ıb is an 
advantage to have clear and simple descriptions of 
the salient diagnostic characters of such a wide range 
of materials brought together within the compass of 
& book of no more than four hundred pages. The 
microscopical descriptions are so easy to understand 
that they could have been written only by a botanist 
with an intimate firss-hand knowledge of his subject. 
Indeed, the whole book is manifestly based on 
the practical experience of the author and his 
colleagues. 

Since the subject-matter is arranged according to 
the uses of the va-ious items, rather than on a 
botanical basis, it follows that products derived from 
closely related botenical species are not always 
described in the same part of the book. Thus, for 
example, seeds derived from species of Brassica are 
described partly under oil seeds and partly under 
spices. This, however, 1s no serious disadvantage 
provided the reader realizes the position. 

The reviewer is irterested to note that many of 
the substitutes and. adulterants described in this 
book are precisely tae same as those which he has 
encountered in the course of his own work. It is 
indeed fortunate for microscopists whose business it 
is to ensure that a High standard of purity is main- 
tained in economic plant products, that those bent 
on adulteration and substitution are so conservative 
in the selection of the materials they employ for 
these, purposes. C. R. METCALFE 
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Gas Kinetics : 

An Introduction to the Kinetics of Homogeneous 
Gas Reactions. By A. F. Trotman-Dickenson. Pp. 
-x+322. (London: Butterworths Scientific Publica- 
tions; New York: Academic Press, Ine., 1955.) 40s. 


NEW account of chemical kinetics by an active 
worker in the field is generally welcome, and 

the present volume is no exception to this. In his 
preface the author states that the book is written 
chiefly for undergraduates and for those beginning 
research. Almost inevitably the author’s background 
and his desire for completeness render the treatment 
. over-elaborate for the student and more suitable 
for the research worker, for whom the copious 
bibliography should be useful. Certain sections, such 
as that on transfer reactions, concern relatively new, 
expanding topics which would enhance an under- 
graduate course and which are almost unavailable 
at ‘text-book’ level. The book deals largely with 
the author’s interests and, although this leads to a 
certain bias, it has the advantage that much recent 


work is collected together for the first time, and the 


writing shows considerable freshness of approach. 

Certain diagrams and tables are difficult to follow, 
partly because there is a tendency to include excessive 
detail; and in some respects the text falls between 
two ideals. For example, in discussing Slater’s 
theory, the reviewer feels that either a brief outline 
of the theory followed by rts results should be given, 
or sufficient detail to enable the reader to work 
through an example for himself. 

The general level of clartty of definition and 
readability is: good, but occasionally, as in the all. 
important first sentence of the introduction, the style 
is obscure. The book 1s stimulating, good value and 
it deserves to be read. K. E. HowrzrT 


Transistor Audio Amplifiers 

By Richard F. Shea. Pp. xin--219. (New York: 
John Wiley and Sons, Inc. ; London: Chapman and 
Hall, Ltd., 1955.) 525. net. 


UNCTION transistors are rapidly replacing therm- 

ionie valves for audio-frequency amplification in 
many applications. Many circuit engineers with a 
particular interest in this topic will therefore be 
interested in this new book by R. F. Shea, which 
deals exclusively with it. 

The book contains a mixture of theoretical and 
practical information. In common with most pub- 
lications on transistors, ıb hinges on the use of 
‘equivalent networks’; one reason for this is that 
the internal feedback that occurs in transistors makes 
any other method of calculating their performance 
very difficult. It is a pity, however, that the author 
has not said more about the why and how of these 
networks before using them. 

Almost a quarter of the book is devoted to listing 
manufacturers’ data on a large number of American 
transistors. Scarcely any use is made of this material, 
which is, in any event, of little value in a book aimed 
at teaching fundamentals. 

The book deals with the theory of the basic ampli- 
fier arrangements. It also has a chapter on pre- 

, amphfiers where low noise and a reasonably high 
input resistance are required. Power amplifiers are 
discussed in some detail; in the case of class B 
circuits particularly, little 1s said about the relative 
merits of the various arrangements or how they can 
best be driven. Finally, there is a useful chapter on 
the design of four practical amplifiers. 


NATURE 


“genetics. 


May 12, 1956 vo. 177 


This book will probably find a place on the library 
shelves at establishments interested in transistor 
circuits. Some engineers may find it of sufficient 
value on some topics to acquire their own copies. 

D. D. Jones 


An Introduction to Interferometry 

By Prof. S. Tolansky. Pp. vin+223+5 plates. 
(London: Longmans, Green and Co., Ltd., 1955.) 
21s. net. 


HIS book on interferometry sets an example 

that might well be followed in other branches of 
physics, for.it is not often that an acknowledged 
authority sees fit to write a text-book on his own 
subject for ordinary-degree students. tis refreshing 
to read a work at this level written by an expert 
teacher who is, at the same time, completely familiar 
with the practical details of the experiments and 
instruments he describes. 

The subject-matter is necessarily far more than 
could normally be included in a degree course, but 
those who have to teach physical optics will find the 
book a source of inspiration for the particular sections 
of interferometry with which they may wish to deal. 
A great variety of interferometers 1s included, with 
emphasis on practical detail and the particular uses 
to which they are put in practice. The theory is 
elementary, and no elaborate mathematics 18 used. 

The excellence of the book 18 somewhat marred by 
evidence of careless and hurried writing. Some of 
the earher diagrams are poor (for example, in Figs. 
2.11 and 5.7 rays are Shown passing through lenses 
without deviation, and in Fig. 4.6 reflected rays do 
not obey the law of reflexion); punctuation is 
sometimes incorrect, and there is constant use of the 
adverbs ‘thus’ and ‘hence’ as conjunctions. I hope 
that there will soon be a second edition in which all 
the diagrams and the text match the very high 
standard of the contents. H. LQiesow 


The Mechanism of Evolution 

By W. H. Dowdeswell. (The Scholarship Series m 
Biology.) Pp. ix+99. (London: Wiliam Heme- 
mann, Ltd., 1955.) 68. 


HE concept of evolution has revolutionized bio- 

logical thought during the past century, yet its 
full significance tends to be missed in school science 
courses, leaving a prevailing impression of somethmg 
vast and rather unreal, which took place in the 
remote past. Mr. Dowdeswell’s remedy is to incor- 
porate with the classical evidence an understanding 
of the ways in which small evolutionary changes 
going on now, in wild populations around us, can be 
studied experimentally. The fact that many such 
experiments could be undertaken by. the schools 
themselves makes ıt all the more stimulating. 

After a preliminary survey of the historical back- 
ground, variation is described in the light of modern 
There follows a discussion of natural 
selection and the effects of such factors as population 
size, continuity or isolation upon it. Examples drawn 
from many fields, including the author's own 
researches, lend intense vitality to the account. In 
conclusion, practical advice is given on experimental 
studies, and there is a summary of the present status 
of evolutionary theory, followed by a glossary and 
bibliography. 

The book should prove immensely useful not only 
to the sixth-form boys and girls for whom it is 
intended, but also to teachers and first-year university 
students. MAURICE ASHBY 


No. 4515 May 12, 1956 


COLLOIDS AND THEIR BEHAVIOUR* `: 


NATURE 


865 


By Sır ERIC RIDEAL, F.R.S. 


^ 


INCE Graham's time there have been several 

attempts to define in a sufficiently embracing 
manner what is generally designated the colloidal 
state of matter. While the majority of workers in 
this field agree that form is an mmportant factor, 
there is litle doubt that Bancroft went too far in 
relying on this as the sole criterion, and McBain was 
too inclined towards a vitalistic view. The recog- 
nition that there exists between any two phases 4 
third or mterphase—the forgotten dimension of W. 
Ostwald—and that the properties and reactivity of 
matter, constituting that phase or, as Sir William 
Hardy termed it, matter in the boundary state, 
differed from that in either of the bulk phases 
embracing it, leads us to attribute ‘colloidal’ properties 
to such manifestations, the Kapillarchemie of Freund- 
lich. The greater the influence of matier in the 
boundary state on the system as a whole, the more 
manifest will be its colloidal properties. Evidently 
the two bulk phases must be so disposed relative to 
one another that interphase may constitute an 
appreciable fraction of the whole, and it is this 
interdispersion which is revealed in ‘such a wealth .of 
variety of forms. 

Of fundamental importance in our approach to 
colloid science are the properties of liquid and solid 
surfaces. 

Liquid-vapour and liquid-liquid interface are 
surfaces of equipotential and their free and total 
surface energies are readily measurable; in con- 
sequence, both the thermodynamic treatment and 
experimental investigations 1nto the surface properties 
of capillary-active solutions and the behaviour of 
monolayers is well advanced. These investigations 
have added strength to the assumption that molecules 
at interfaces are orientated, and the unique properties 
of matter in the boundary state are in great measure 
due to this asymmetrical disposition. Detailed 
examination of monolayers both by means of surface 
pressure and surface potential measurements has 
presented us with examples in two dimensions of all 
the three well-known bulk states of aggregation, 
solid, liquid and gaseous, and as we might anticipate 
from the fact that orientation is one of the important 
features, we find in addition a large variety of 
orientated liquid or nematic states. The extension 
-of the interphase in the bulk phases in these systems 
scesults in the formation of mists, foams and emulsions. 
In the former, the formation and growth of nuclei 
«consisting of clusters of molecules, which in turn may 
wither disintegrate again or re-arrange themselves to 
wa more stable configuration and then proceed to 
grow by condensation of molecules taking place at a 
sgreater rate than evaporation, is a sequence of pro- 
«cesses which, thanks to the investigations of Frenkel 
sand Becker and Döring, have been capable of being 
analysed, while the experimental investigations on 
Kight scattering commenced by Tyndall in the Royal 
Institution has, as is well known, led to a wealth of 
information’ in such varied fields as coagulation at 
«he hands of Whytlaw-Gray and La Mer and size 
«and shape distribution by Debye. 


* Substance of a course of three lectures for school teachers delivered 
eat the Royal Institution ón February 28, March 6 and 13. 


We note that the growth of mists can take place 
either by further condensation of vapour or by 
coagulation of mist particles already formed. Our 
knowledge concerninz the stability of emulsions is, 
in spite of their importance, still very incomplete. 
It is clear that since the mterfacial free energy at 
the boundary of immiscible liquids is relatively great, 
two-component emulsions must be relatively unstable, 
and the first requisit of an emulsifying agent is to 
lower the interfacial surface tension. The distortion 
of a spherical drop leads to an increase in area, and 
in order to maintain a low interfacial tension more 
emulsifying agent must flow into the interface from 
one of the bulk-phese reservoirs. Further, if the 
emulsifying agent is present at the interface as a 
compressible two-dimensional liquid possessing a 
bulk-surface viscosity rather than as a vapour, a 
mechanical as well as a surface-tension brake is put 
on the extent of distortion of the sphere, and the 
stability of the emulsion is enhanced. 

A simple picture of the process of curving an 
originally plane mterface shows that the magnitude 
of the partition coeficient of the emulsifying agent 
between the two bulz phases serves as @ criterion as 
to whether an oil-in-water or water-in-oil emulsion 
can be formed and where the inversion point is to be 
found. Attention may be directed to the possible 
significance of the nrversion: point in living systems. 
Among the more important factors contributing 
to the stabihty of colloidal suspensions are the 
electric charge and the extent of interaction of 
the colloid with its dispersion medium, that is, 
solvation. 

Electric charges on colloid dispersions may come 


into existence throuzh either surface ionization or - 


through selective ads»rption of ions from the medium. 
Paul was a protagonist of the first view, regarding 
colloid particles as large ions, and his schogl has 
presented us with « wealth of analytical data in 
support of it. We can divide the distribution of the 
ions near the surface into two regions: those at or 
near the surface, ccnfined in what is termed the 
Helmholtz or Stern double layer, and the diffuse or 
Gouy atmosphere, respectively. It is the latter that 
is responsible for electrokmetic phenomena. On 
adding electrolyte, the thickness of the diffuse layer 
decreases, the surfac» ionization is reduced and the 
adsorption of counter ions increased until coagulation 
and eventual precipitation ensue. The kinetics of 


this process have been examined and the results ' 


shown to be compatible with those anticipated from 
the effects of Browrian movement. By some, the 
ions held in the diffuse layer are regarded as bemg 
held by the type of restramt postulated by Donnan. 
On this view, the effective equivalent concentrations 
of multivalent ions would stand in the sequence 
M, VM”, YM, aa order given by the ordinary 
lyotropic series; but that physical or dispersive 
forces play an important part in such adsorption is 
clear from a consideration of the effectiveness with 
which wool can be dyed with the anions of many 
organic acids, or as seen in the following senes of 


salts required to ccagulate an arsenious sulphide, 


sol: 


* 


866 
Salt in millimoles/litre 
Sodium chloride 51 Morphine hydrochloride, 0-425 
Guanidine hydrochloride 16 4 


Neofuchsine hydrochloride 0 114 


Ionie exchange at the surface of ionogenic colloids 
may result in the precipitated colloid containing 
more of the precipitatmg ion than is necessary for 
neutralization of the electric charge. 

The results of adding electrolytes to the hydrous 
oxides in the sol or dispersed form are more com- 
plicated, for these colloids represent a transition 
between the hydrophobic and the hydrophilic 
-systems. <A sol of sufficient concentration of, say, 
ferric hydroxide undergoes gelation on addition of 
a small quantity of electrolyte. The sol particles 
must be regarded as networks of ferric hydroxide, 
contaming, if made by hydrolysis of the chloride, a 
certain number of chloride ions with positive charges 
on the network. On reducing the charge, portions of 
the network are without charge and can adhere to 
one another. A very open structure is thus built up, 
containing both water of hydration and water within 
the network. 

The network maintains a distended form partly 
owing to the residual charge and partly owing to .the 
osmotic pressure maintained by the Donnan dis- 
tribution. These gels, slowly and more rapidly, in 
the presence of large quantities of electrolyte, may 
become more and more compact and indeed may 
gradually lose their water of solvation as the network 
links join up by chemical mteraction. Ferric 
hydroxide may be converted mto goethite, Fe(OH)O. 
The conversion is also naturally accelerated by 
warming. During this .process of contraction the 
residual aqueous phase separates, a phenomenon 
termed syneresis. 

If, first, sufficient electrolyte be added to cause 
the sol to gelatinize, this rigid network may be broken 
up by agitation; and on allowing it to stand, those 
portions of the fibrils which are not charged may in 
virtue of their Brownian agitation recohere to form 
a rigid gel again. This is a thixotropic system and is 
well exemplified in, say, a 0-5 per cent suspension of 
the well-known clay bentonite. We note, on the 
progressive addition of an electrolyte, first the 
cessation of lateral Brownian agitation, then of 
rotational motion. At this stage the system is still 
thixotropic. Further addition of electrolyte produces 
aggregation and then true coagulation. Important 
examples of thixotropie systems are found in Nature, 
for example, protoplasm. If we examine the still 
more solvated systems such as the proteins, starches, 
agar agar in water and many polymers in non- 
aqueous systems, these do not flocculate when brought 
to the isoelectric point but may be caused to gel, in 
which form they are quite stable. But large quantities 
of salt are required to precipitate them. The contrast 
between the salt sensitivity of the suspensoids 
and the solvated colloids is made use of in the 
determination of the gold number. For many 
proteins small quantities of salt are required to render 
them soluble. 

The stability of these highly hydrated colloids may 

. be reduced by methods other than salting out. Thus 
we may dehydrate the solvated groups by addition, 
‘say, of alcohol, when the viscosity rapidly decreases 
and the sol becomes optically opaque and sensitive 
to flocculation by electrolytes (Fig. 1). We also find 
that there are substances which render the dispersion 
still more stable to electrolytes and counteract the 
sensitization produced by alcohols. These are 
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CH,CO CH, 
CH,CH,CH, OH 
C;H,OH 


Concentration for max. 
precipitation of albumin or starch 





Specific inductive capacity 
Fig. 1 


peptizing, agents and include such substances as 
acetamide, urea or sodium thiobarbiturate. 

We can imagine with Katz that these substances 
are adsorbed by the colloid by covalent linking and 
alter- the relative number of the polar and hydrated 
groups; thus 


cnet 
O=S8=C 


introduces two new polar groups on adsorption and 
is consequently a peptizing agent; but 


^or, say, tannic acid, renders the sol more hydro- 


phobie and is thus & sensitizing agent. Just as the 
more hydrophobic metallic hydroxides can acquire a 
thixotropic state by careful adjustment of the extent 
of charge and solvation, so these more solvated 
systems, on sensitization by, for example, alcohols, 
ean link up and form a separate but highly solvated 
phase, the so-called coacervates. These can also be 
formed by mixing two oppositely charged hydro- 
philic colloids together, for example, gelatine and 
gum arabic at a pH less than 4-8, when the gelatine 
is positively charged and the gum arabic negative. 
I5 ıs possible that the carefully balanced system 
sol = coacervate = gel plays an important part in 
the phenomenon of narcosis, a view long held by 
Claude Bérnard. 

We have seen that the gel structure is produced 
by the interlocking of the solvated fibrils. It is 
pertinent to inquire how a solvent reacts with a 
dispersible solid, for example, & solid polymer. In 
general, these are partly crystalline and partly 
amorphous. The ratio of crystalline to amorphous 
phase is revealed by X-rays or by density determ- 
inations, varymg greatly with the nature of the 
polymer and the state of tension and extension. We 
regard the fibrils as constituting both the amorphous 
as well as when adlineated the crystalline portion, 
the consequent structure being termed a frmged 
micolle. 

In the amorphous portion the specific heat is 
greater than in the crystallite and possesses more 
entropy since-the fibrils here can move. On addition 
of a solvent, the free spaces 1n the amorphous portion 
are filled, the movement of the fibrils is restrieted 
and the entropy decreases; thus the prelimmary 
wetting should be accompanied by a heat change. 
On adding more solvent, the swollen fibrils distend 
further and the crystallites commence to be pulled 
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apart, At this stage the fibrils acquire more move- 
ment, the entropy mecreases and the process of 
imbibition goes on until, if the polymer be cross- 
linked, a steady and permanent extension is obtained. 
The conditions for equilibrium in such swelling are 
given by the thermodynamic relation : 


AH = AF — TAS 
Since AF = 0 at equilibrium, AH = — TAS. The 


heat of mixmg of two liquids is given approximately 
by the difference in their cohesive energies : 


NATURE : 


867 


-JByG -vy 


where E, the MOM iE is given by the latont 
heat of evaporation : 


E-L-—ET 


The swelling powers and cohesive energies for a 
number of organic liquids when brought into contact 
with vulcanized rubber have been found to conform 
to this simple idea with remarkable exactness. 


AH = KV (4$ * 


NEW SYSTEM OF ELECTRIFICATION FOR BRITISH RAILWAYS 


By G. H. PLATT 
King’s College, University of London 


HE recent announcement by the British Trans- 

port Commission of its decision to adopt the 
50 cycles/sec. single-phase alternating current system 
sfor future main-line electrification of British Railways 
Ks of great mterest to all in the electrical industry 
and of far-reaching importance to the nation as a 
whole. 

The advantages of electrically operated railways 
are too well known to need elaboratmg here; but 
Woriefly they are: 

(a) The greater power availablé enables faster 
services to be run and permits more frequent trains 
over any given track. This ıs most apparent in urban 
and suburban passenger services; but is equally 
important in handling the traffic over a busy main 
dine. 

(b) Above some particular traffic density, the cost 
oer ton-mile is less than with other forms of motive 
power. 

(c) Very much less coal ıs needed than for steam 
svaction, owing to the much greater thermal efficiency 
3f modern power stations than the steam locomotive. 
Moreover, the coal used in power stations is of 
nferior quality, and the use of nuclear energy will 
"urther save coal. 

(d) The absence of smoke and dirt makes for general 
rleanliness. 

Details of the British Transport Commission's 
scheme have already been published (March 1956). 
‘The new system is concerned principally with main- 
ine electrification. The London Transport Executive 
and Southern Region systems are unaffected. Their 
‘orm of power supply is the most suitable one for 
inderground and suburban traffic, and the cost 
(f converting that of the Southern Region is un- 
warranted for the amount of locomotive-hauled 
raffic mvolved. 

For ordinary long-distance main lines, however, 
‘he conditions are quite different. The use of a.c. 
supply for electric railways offers great advantages 
rom the transmission point of view m that a high 
roltage can be used on the overhead wire, and 
ransformed down at the point of use, that is, on the 
ocomotive. On the other hand, an a.c. motor has 
lisadvantages for traction compared with its d.c. 
'ounterpart. A system using a.c. of low frequency 
15-25 c.[s.) is in fairly wide use, but has the dis- 
advantage of requiring its own generatmg plant and 
supply network, entirely separate from those of the 
yublic supply, or else expensive frequency-cbanging 


substations employing rotating machinery. Rotating 
machines for the conversion of a.c. to d.c. have long 
been rendered obsolete by the development of the 
mercury arc rectifier and the majority of electric 
railways using alternetmg current to-day convert the 
8.c. supply to d.e. a5 1,500 or 3,000 volts in sub- 
Stations alongside the tracks. With mam-line loco- 
motives this means tuat heavy currents have to be 
collected. The weignt of copper in the overhead 
system is thus considerable, the supports must be 
proportionally strong -and the total cost is high. 

By feeding the contact wire with a.c. at 25 kV. 
the current to be callected is greatly reduced and 
the whole overhead system can be made much lighter 
and cheaper. In adddion, substations can be placed 
much farther apart so that fewer are needed, and 
furthermore, the substations themselves are simpler 
and cheaper, containing only static transformers and 
switchgear. This is an important advantage, as 
the cost of the fixed installations does not vary 
greatly with the traffic density. Hence the use of a.c. 
supply may make it fmancially justifiable to electmfy 
lines which would otherwise be uneconomic due to 
their lighter traffic. 

In this connexion € special survey of the proposed 
Euston—Manchester—Liverpool route has shown that 
some startling economies will be effected by the use 
of a.c. This system will require twelve substations 
only instead of seventy for d.c., and need 68 per cent 
less copper and 17 psr cent less steel for the over- 
head equipment. Ar additional saving in this case 
is that only seventeen instead of two hundred and 
fifty miles of 33 kV. Zeeder lines will be necessary to 
take the current from the Central Electricity 
Authority. 

This change in supply has been made ` possible 
largely by the progress in rectifier design, which has 
now made it practicadle to carry the rectifiers on the 
locomotives themselves. Those already in service 
mostly utilize mercury valves of the ‘Ignitron’ or 
similar type; but saccessful trials have been run 
recently on British Railways by a motor-coach 
employing a germanum rectifier. This is an im- 
portant advance in this field. 


Tbe new system also offers greater scope for ^ 


development in desizn and technique than other 
systems. With d.c. supply, the motive power must 
of necessity employ d.c. motors ; but by bringing the 
a.c. right into the locomotive the maximum freedom 
18 given for the development of its design. Locomotives 
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with rectifiers, various types. of converters and 
straight a.c. motors are ın use expermentally in 
France, and some of these have been found to have 
special advantages for certain kinds of traffic. 

The low-frequency, single-phase a.c. commutator 
motor is considered by some to have better charac- 
teristics than the d.c. machine for main-line work, 
and the development of the former to operate satis- 
factorily on 50 c./s. has made considerable progress 
during the past few years in France. This type 
may yet become a serious rival to the d.c. series 
machine. R 

Up to now, however, the rectifier locomotive has 
given the most promising results, and has been found 
to have unexpected operating advantages over even 
its d.c. rival. On the Valenciennes-Thionville line, 
B,—B, type mixed-traffic locomotives with "Ignitron? 
rectifiers and having 84 tonnes adhesive weight 
haul freight trains of 1,400 tonnes, whereas the 
‘absolute maximum loading of a modern 1,500-V. 
d.e. locomotive of the same type and weight 
would be 900 tonnes only. This 1s due to improved 
adhesion characteristics at starting and at low 
speeds. 

The motors used in rectifier locomotives are of the 
d.c. series type, specially designed to work satıs- 
factorily on the pulsating output from the single- 
` phase rectifiers. 
is used, the output from which can be considered as 
& smooth d.c. voltage having superimposed on it an 
alternating e.m.f. of comparable magnitude and & 
frequency of 100 ¢./s. This introduces problems of 
commutation and heating in the motors; but by 
paying special attention to the design of the motors 
and including smoothing chokes in the circuit the 
difficulty can be overcome satisfactorily. With the 
ordinary d.c. system the problem does not arise, 
since rectifiers having six or more phases are used 
and the a.c. component or ‘ripple’ is in consequence 
insignificant. 
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The cost of the rectifier locomotive, according to 
the French figures, is comparable with a d.c. machine 
of the same rating, both in first cost and main- 
tenance. Allowing for the improved performance, 
the rectifier machine shows a considerable economy 
in operating & given service. The use of semi- 
conductor rectifiers in the future should show an 
even greater saving. The above-mentioned British 
survey shows that sixty fewer locomotives will be 
needed for these services. 

The provision. of sufficient clearances for a contact- 
line voltage of 25,000 volts is not easy in Britain. 
In some tunnels the cost of providing clearances 
would be prohibitive, and therefore it 18 proposed to 
employ a much lower voltage, namely, 6,600 volts, 
over certam sections, combined with the use of 
dual-voltage equipment. 

The taking of large amounts of single-phase power 
from the public supply network suggests problems of 
unbalance on the three-phase system. Experience in 
France has shown that any disturbance has remained 
withm acceptable limits, and no trouble 1s anticipated 
in Britain with its more heavily-loaded grid. The 
proposed scheme has the full concurrence of the 
Central Electricity Authority. 

In addition to its major advantages, the use of 
a.c. supply simplifies very considerably the supply of 
power to locomotive auxiliaries, train lighting and 
heating, ete., a single transformer sufficing to provide 
supplies at any voltage required. 

It is evident that the British Transporb Com- 
mission's choice of the 50 c./s. alternating current 
system is based on a balanced judgment of the many 
factors involved. The Commission’s readiness to 
profit by the latest technical developments is to be 
highly commended. 

I would like to thank the Chief Electrical Engineer 
of the British Transport Commission for placing 
information relating to the proposed developments 
a5 my disposal. 


A NOTABLE BIOCHEMICAL JUBILEE 


N 1906 Arthur Harden and William John Young, 

. of the Lister Institute of Preventive Medicine, 
made two communications to the Royal Society of 
London on the alcoholic ferment of yeast juice; the 

- first described the effect of phosphate on the rate of 
fermentation of glucose, and the second the separation 
from the juice by ultrafiltration of an inactive residue 
which could be re-activated by a soluble, heat-stable 
coenzyme in the filtrate. 

Harden’s experiments arose out of an attempt 
made with Allen Macfadyen to produce an anti- 
enzyme by the injection of yeast juice into animals, 
in the course of which it was found that normal 
serum increased the fermentation of glucose by yeast 
juice. . In further experiments, Harden and Young 
fortunately adopted a volumetric instead of a gravi- 
metric method, which enabled them to follow the 
rate of production of carbon dioxide continuously ; 

‘they found that the filtrate from boiled yeast juice 
also increased the fermentation, with an initial rapid 
evolution of carbon dioxide, proportional in amount 
to the volume of juice added, and a prolongation of 
fermentation at a slightly higher basal rate. The 
effect was traced to the phosphates present in the 


juice, the extra carbon dioxide corresponding to one 
molecule for every atom of phosphorus added as 
orthophosphate ; after the fermentation the phosphate 
was present in a form not precipitated by ammoniacaM 
magnesium citrate, and presumed to be as an ester. 
The ester was afterwards identified by Young as 
fructose diphosphate; later, Harden and Robison» 
found that a hexose monophosphoric ester was also 
formed which was shown by Robison to be an equi- 
librium mixture of glucose, fructose and mannose 
esters. 

Harden and Young also dialysed the fresh juice, to 
find out the effect of the complete removal from the 
juice of the dialysable substances passing into the 
filtrate of boiled juice. They used for this purpose 
the rapid method of ultrafiltration under pressure 
through a filter of gelatin supported in the pores om 
a Chamberland filter candle, which had been devised» 
by C. J. Martin, then director of the Lister Institute 
In this way, the juice was separated into a residue 
and a filtrate, each of which was itself incapable om 
fermentizig glucose, but which together fermented iW 
as actively as the original juice. Since soluble phos. 
phates did not activate the residue, it was concludec 
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that the filtrates contained a distinct factor, to which 
the name ‘coenzyme’ and later ‘cozymase’ was given. 

Their work was simple but precise, and its very 
precision was perhaps a bar to their further elucidation 
of the phenomenon of phosphorylation. Harden per- 
ceived that inorganic phosphate was necessary for 
the rapid rate of fermentation, that is, the process of 
esterification was necessary ; but ıt seemed that the 
ester formed (hexose diphosphate) could not be an 
intermediate, since it was only fermented very slowly 
by the juice. Harden and Young considered that a 
coupled reaction occurred : 
2C,H1,0, -+ 2HR,PO, > 

2CO, + 2C,H,O + 2H;0 + C,H 90.(PO.R2), 
in which by the phosphorylation of one molecule of 
sugar the breakdown of a second molecule was 
induced; when all the inorganic phosphate was 
esterified, the rate of fermentation fell to the basal 
rate, dependent for a supply of phosphate on the 
slow hydrolysis of the phosphoric esters. 

It was not until 1945 that Meyerhof showed that 
the two phases were due to & destruction of the 
adenylpyrophosphatase of yeast during the prepara- 
tion of the juice, so that the coupled reaction : 
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cozymase = 1-3 diphosphoglyceric acid + 
dihydrocozymase 


1-3 Diphosphoglyceria acid + adenosine diphosphate 

= 3 phosphoglyceric acid + adenosine triphosphate 
eame to & halt for lack of the phosphate-supplying 
mechanism of the apyrase : 


Adenosine triphosphate — 
. adenpsine diphosphate + phosphate 


Harden’s facts, however, were incontrovertible and 
induced an autocatalytic fermentation in the science 
of biochemistry the course of which need not be 
recapitulated here. Though he realized the funda- 
mental nature of his work, he was habitually restrained 
and would have thorght ıt regrettable hyperbole to 
say to his colleague in 1906: “This day we have 
lighted such a candle :n England as I trust shall never 
be put out". But it is no exaggeration to say now 
that their work is the ‘source, reflected and amplified 
by many leter workers, of our understanding of 
intermediary carbohydrate metabolism and many 
other phosphorylation mechanisms in animals, plants 
and micro-organisms. 


IMMUNOLOGICAL TOLERANCE 


MEETING was held on March 8 at the Royal 

Society on the subject of “Immunological 
Tolerance”, under the leadership of Sir Macfarlane 
Burnet. ‘Following the definition of Billmgham, 
Brent and Medawar, immunological tolerance is a 
specific weakening or suppression of reactivity caused 
by exposure of animals to antigenic stimuli before 
the maturation of the faculty of immunological 
response. In his opening paper, Prof. P. B. Medawar 
(University College, London) referred to the experi- 
mental demonstration of tolerance against such 
varied antigens as the erythrocyte agglutinogens, the 
tissue antigens responsible for transplantation im- 
munity, bacterial antigens and purified proteins. 
Marked differences are found between the first two 
of these antigens: the erythrocyte antigens . are 
stable, cytoplasmic, and elicit a transient gamma- 
globulin response, whereas the unstable, nuclear, 
Wissue antigens elicit a permanent state of heightened 
«raft resistance mediated by leucocytes rather than 
serum. 

In contrast to the suppression of reactivity brought 
xbout by agents such as cortisone or radiation, 
solerance is specific: the response to one antigen is 
suppressed without altering the response to others. 
Another essential property is that the suppression 1s 
:xentral, acting on the tissue producing the antibody. 
Tolerance differs in this respect from immunological 
saralysis, or the enhancing of tumour growth by 
intiserum or tissue extracts. A comparable specific 
wad central suppression of the immunological response 
ias been demonstrated by Chase m the inhibition of 
sensitization to simple organic compounds by prior 
wal feeding. Medawar then returned to the subject 
X the biological implications of immunological 
»olerance!, 

In a paper on “Erythrocyte Antigens and Tolerance 
?henomens", R. D. Owen (California, Institute of 
Kechnology) drew two conclusions, from his earlier 
work on stable erythrocyte mixtures in twin cattle. 
from the observation that the antigenic types 


derived from each twin occur in equal proportions in 
the blood of each twin, it follows that no selective 
pressure is exerted in favour of hematopoietic tissue 
of native origin, and that tolerance is therefore com- 
plete. From the observation that no more than two 
types of cell are found in twins which differ by 
several antigens (with the exception of J), it follows 
that sub-cellular transformations do not occur, and 
that hematopoietic cells are in this sense fully 
autonomous. Attempts to mimic the chimerism of 
twin cattle in rats by means of parabiosis have been 
unsuccessful; but Ripley has produced a similar 
condition by injection of embryonic rats with 
embryonic liver and spleen cells through the chorionic 
blood vessels. Chimeras have also been produced in 
rats after injection of hematopoietic tissue into 
irradiated recipients, by Lindsley, Odell and Tauscho. 
Owen then described his own work on acquired 
tolerance in man, where past exposure to Rh antigens 
in utero weakens the adult antibody response. 
Rh-negative women who complete three or more 
Rh-positive pregnansies without developing anti-~ 
bodies tend to hava Rh-positive mothers. This 
tolerance is, however, not associated with a reduced 
incidence of erythrobiastosis. Owen finally described 
an effect of injection of human erythrocytes into 
new-born chickens. The antibody response of the 
recipients as adults is delayed, weakened and tends 
to the production of incomplete antibody. 

B. Cinader and J. M. Dubert (Lister Institute and 
Institut Pasteur) gave an account of their joint work 
on “Specific Inhibition of Response to Purified 
Protein Antigens”. New-born rabbits were injected 
with highly purified human albumen, and litter mates 
left as controls. When challenged with the same 
antigen as adulis, the controls produced antibody 
detectable by a gel-diffusion technique, and also by 
agglutination of tanned erythrocytes coated with 
antigen. The animals injected at birth failed to 
produce antibody, constituting an example of actively 
acquired tolerance. Tolerance of the injected animals 


870 


was also exhibited in experiments with human 
albumen labelled with radioactive iodine. The 
labelled protein was eliminated slowly and con- 
tinuously from the tolerant animals, in contrast to 
the controls, which exhibited a sharp rise in the rate 
of elimination as the immune response developed. 
Tolerance in this instance was shown to be specific, 
by means of cross-tests with tobacco mosaic virus 
and also diazotized human albumen. The diazotized 
human albumen provides a refined demonstration of 
specificity, since it is an antigen which normally 
elicits antibodies of two distinct types, specific either 
for the diazo group or for the albumen. Those 
tolerant animals which responded to the diazotized 
human albumen produced antibody only against the 
diazo group, as could be shown by absorption tests 
with human albumen. In a single animal, adminis- 
tration of diazotized human albumen appeared to 
weaken the tolerance to normal albumen, indicating 
that the state of tolerance can itself be modified 
experimentally. - 

Applications of immunological tolerance were 
described in papers entitled “Tolerance of Ascites 
Tumour Cells", by H. Koprowski (Lederle Lebor- 
atories, New York), and “Acquired Tolerance of the 
Rous Sarcoma Agent in Turkeys”, by R. J. C. Harris 
(Chester Beatty Research Institute). Koprowski was 
able to obtain, from two transplantable mouse 
lymphomas, lines that would grow in normally 
resistant mouse strains; and from & rat hepatoma 
he obtained & line which would grow in mice. The 
transformation was made by inoculation of tumour 
cells into unborn mice of the prospective host strain, 
thus inducing a state of tolerance which enabled the 
tumour to grow progressively. The tumour masses 
which developed after birth served to start the 
transformed line of tumour, if necessary re-inoculating 
fostal mice to complete the transformation. The 
adaptation of the transformed tumour lines to their 
new hosts was incomplete, as judged by the dosage 
of tumour cells needed to kill the new hosts as com- 
pared with hosts of the strain of origin. The trans- 
formed mouse-tumour lines appeared to retain 
antigens characteristic of their strains of origin, as 
indicated by adoptive immunization tests. The rat 
tumour retained the characteristic rat V-chromo- 
somes, and could be transplanted back into rats. In 
tests with a variety of animal viruses, the trans- 
formed-tumour lines appeared to provide better hosts 
for virus multiplication than the original lines, and 

to be more susceptible to oncolysis by viruses. 
“Turkeys which had been rendered partially tolerant 
to chicken antigens were used by Harris, in an attempt 
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to separate the Rous sarcoma agent from chicken 
antigens. If inoculated soon after hatching with 
chicken antigens, a proportion of turkeys are rendered 
susceptible to the Rous sarcoma virus and other 
non-virus chicken sarcomas. Live blood cells, blood 
cells killed by freezing or heating, or skin grafts, are 
all active for this purpose as chicken antigens. While 
growing in susceptible turkeys, the Rous sarcoma 
progressively loses its content of virus infective in 
chickens. This may indicate a conversion of the 
virus to the turkey antigenic type; but since virus 
assays were not also carried out in turkeys, it may 
instead indicate a decrease in the virus content of 
the tumour cells. After a single passage back into 
chickens, the sarcoma regains its full content of virus 
infective in chickens. 

Parallel papers were presented by M. Hašek 
(Czechoslovakian Academy of Science) on '"Toler- 
ance Phenomena in Birds”, and by R. E. Billing- 
ham and L. Brent (University College, London) on 
“Analysis of Tolerance induced in Newly Hatched 
Turkeys and Chicks". Work in London and Prague 
has shown that tolerance is readily produced in birds 
by the introduction of foreign cells into the embryo, 
intravenous injection and parabiosis being particu- 
larly effective methods. Hašek concentrated on the 
manifestation of tolerance as & suppression of ham- 
agglutinin production, and Billingham and Brent as 
a prolongation of the survival-time of skin grafts. In 
order to weaken or suppress reactivity to skin homo- 
grafts, Billingham and Brent find that live, nucleated 
cells are essential. According to the criteria of 
hemagglutinin suppression and prolonged graft 
survival, tolerance is produced more readily within 
than between species. The combinations of species 
tested were between chicken, turkey, duck, pheasant, 
goose, guinea, fowl and pigeon. As expected on 
Darwinian principles, they find that tolerance pro- 
duced between some strains of poultry is weaker 
than between others. The degree of tolerance which» 
could be produced between species appeared to vary 
in accordance with their systematic relationship. 

Induction of tolerance by intravenous injection om 
antigens into new-born chickens or mice was alsc 
described by Billingham and Brent. This metho® 
proved to be more economical than injection intc 
the embryo. Nearly half the chickens injected witk 
blood from another strain exhibited æ degree o: 
tolerance, although only a small proportion of skir 
homografts on new-born chickens take permanently 
This discrepancy is ascribed to the delay in vascular 
ization of the grafted skin. 

1 Nature, 176. 852 (1955) 
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Prof. F. Riesz 


Tue distinguished Hungarian mathematician, 
Friedrich (Frigyes) Riesz, died recently. He was 
born on January 22, 1880, at Gyor, and studied at 
Zurich, Budapest, Göttingen and Paris, taking his 
doctor’s degree at Budapest’ in 1902. In 1911 he 
was appointed to a supplementary professorship at 
Kolozsvár (Cluj), becoming Professor Extraordinarius 
in 1912 and Professor Ordinarius in 1914. In 1919 
Riesz moved with his university to Szeged, and in 
1945 he was appointed to a chair in Budapest. In 
1922 he became editor of a newly founded periodical, 


the Acta Scientiarum Mathematicarum of Szeged 
which quickly established a distinguished place fo 
itself among the world’s mathematical journals. 
Riesz was one of the pioneers of functional analysis 
and we owe to him many of the fundamental idea» 
of the subject, which were later incorporated in ar 
axiomatic formulation by 8. Banach and his col 
laborators. Riesz’s principal contributions may be 
summarized as follows: the Ruiesz—Fischer theoren 
(1907) on the equivalence of Hilbert’s space o 
sequences of convergent sum of squares with thr 
space of functions of summable square, which 1s the 
mathematical basis of the equivalence of matri 
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mechanics and wave mechanics; the Stieltjes 
integral representation for linear functionals on the 
space of continuous functions (1909) ; the theory of 
L? spaces (1910); the first systematic discussion 
of analytic functions of operators (1913); the 
definition and properties of general completely con- 
tinuous operators (1916); and the foundation of the 
theory of partially ordered vector spaces (1928). In 


1952 there appeared the “Leçons d'analyse fonction- _ 


nelle”, written jointly with B. Sz.-Nagy, and easily 
the most readable introduction to functional analysis 
that has yet appeared. 

Riesz constantly strove to simplify the presentation. 
of the theory of the Lebesgue integral; he intro- 
duced the systematic use of step functions (1912), 
and he proved (1931) the famous ‘rising sun lemma’, 
which leads to an easy proof of the differentiability 
almost everywhere of & monotone function. 

He was one of the creators of the theory of sub- 
harmonic functions. Other fields to which he con- 
tributed include the theory of functions analytic in 
the unit circle, orthonormal series, inequalities and 
ergodic theory. He gave several proofs of the funda- 
mental spectral theorem in Hilbert space. An early 
paper (1908) on topology contains ideas (bicompact- 
ness, the filter theory of limits) that had to wait 
until the late 1930’s for their full development. 

Riesz’s work is characterized throughout by 
simple and powerful ideas and by lucidity of pres- 
entation ; his papers are always easy to read. He 
never generalized for generalization’s sake; his aim 
was always to put the main ideas in a setting that 
would illustrate their significance and their power as 
vividly as possible. F. SurrurES 


Dr. Eugene C. Crittenden 


EUGENE Casson ÛRITTENDEN, formerly associate 
director of the United States National Bureau of 
Standards and for many years chief of its Electrical 
Division, died in Garfield Hospital, Washington, 
D.C., on March 28 at the age of seventy-five. 

After graduating in 1905 and a period of post- 
graduate work and teaching, all at Cornell, Dr. 
Crittenden jomed the National Bureau of Standards 
in 1909 and was assigned to the photometric labor- 
atory, where he was afterwards to make many 
important contributions towards the establishment 
of modern photometric units, standards and methods 
of measurement. During 1921-46 he was chief of 
the Electrical Division and thus also became respons- 
ible for work which, in collaboration with other 
national laboratories, led to the replacement of the 
obsolescent system of international electrical units 
by the present system of absolute electrical units. 
Under his leadership the Division: expanded sub- 
stantially, and sections for research in radio and 
electronics were established which eventually became 
major organizational units of the Bureau—for 
example, the Central Radio Propagation Laboratories 
at Boulder, Colorado, and the former Ordnance 
Development Division, now the Diamond Ordnance 
Fuze Laboratories of the Department of the U.S. 
Army. In 1933 Dr. Crittenden was made assistant 
director of the Bureau and became concurrently 
responsible for supervision of its over-all research 
and testing, activities; and in 1946, when the title 
was changed to associate director, he assumed the 
full-time responsibilities of this post, which he held 
until he retired in 1950. For his outstanding services 
to the Bureau he was awarded in 1949 one of the 
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first Gold Medals of the Department of Commerce for 
Exceptional Service. He continued to act as a con- 
sultant to the Director of the Bureau until the onset 
of his last illness a few months ago. 

Dr. Crittenden 8 best known both in his own 
country and internationally for his many activities 
and services which, combined with those already 
mentioned, played an important part in the develop- 
ments which led to the international adoption in 
1948 of the present electrical and photometric units 
and standards. He was vice-president of the Inter- 
national Commission on Illumination during 1939-48 
and president of its U.S. National Committee from 
1928 until 1935. Daring 1946-54 he was the member 
for the United States on the International Committee 
of Weights and Measures, of which he was vice- 
president from 195D until 1954, and he had been a 
member of this Committee’s advisory body for 
electricity and photometry since 1933. He also 
participated in the -work of the International Organ- 
ization for Standardization and the International 
Committee of Legal Metrology. Dr. Crittenden was 
for many years on the Standards Council of the - 
American Standards Association, of which he was 
chairman during 1945-48, and in his time he served 
as president of the Illuminating Engineering Society, 
the U.S. National Committee of the International 
Electrochemical Comission. and the Optical Society 
of. America, as well as associate editor of the Review 
of Scientific Instruments. He also participated in the 
work of the American Society for Testing Materials, 
the American Institute of Electrical Engmeers, the 
American Institute of Physics and the National 
Research Council. 

Dr. Crittenden will long be remembered by his 
former colleagues o3 international committees, for he 
always brought to their deliberations wise counsel 
based on great znowledge and experience and 
expounded with good humour. Photometry was the 
primary interest which eventually led him to become 
a renowned exponent of international collaboration 
in all matters corcerned with metrology. He is 
survived by his wice, formerly Norma M. Snyder, a 
daughter and a son. H. BARBELL 


Dr. A. L. Stern 


ARTHUR LANDAUER Srern died ‘suddenly on 
April 26 at Chorley Wood at the age of eighty-eight. 
He was born on May 6, 1867, the eldest of seven 
children of Moritz and Fanny Stern, of Birm. 
ingham. At King Zdward VI High School he was a 
Foundation Scholar ; and in 1887 from Mason College 
he obtained honours B.Sc. (London). He was then 
Tangye Research Scholar and personal assistant 
under Sir William Tilden, workmg on compounds 
of phosphorus. After that, under Dr. Cornelius 
O'Sullivan, he wcrked on chemical problems of 
fermentation and brewing, and soon became chemist 
and brewer at Messrs. Bass, Ratcliffe and Gretton, 
under O'Sullivan. An early piece of work was to 
show that glucose from various sources was the 
same substance, amd thus he helped to lay one of 
the foundation stones of modern organic chemistry. 
He obtained his D.Sc. (London) in 1894. 

On the death of O'Sullivan in 1906, Stern succeeded 
him as head brewer at Bass’s New Brewery. He 
reorganized the research, with prescience concen- 
trating on the biological side (Dr. Arthur Slator was 
then his chief assistant). Under his direction, the 
rate of multiplication of yeast cells was shown to be 
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subject to simple mathematical laws. On the indus- 
trial side, a series of researches revolutionized the 
maturation of beer.. It is forty years since Stern 
substituted metal tanks with single-feed cylinders in 
the racking room instead of the old single wooden 
casks; and his method*has now become standard 
practice. Many technical processes were influenced 
by him, from the better use of fuel in breweries to 
the bottling of beer and its dispatch overseas so that 
“Bass” should arrive in perfect condition in diverse 
climates. Incidentally, he, under O’Sullivan, brewed 
the famous King’s Ale of 1902. 

Stern’s brewery was a happy place. He was not 
only a master brewer, but also had happy relations 
with his staff, and took a personal interest in them 
and their families. He was a man of wide interests, 
and although he retired early, he never lost contact 
with scientific affairs. 

He had & very happy married life, saddened only 
by his wife’s death last year. He leaves seven 
children, all of whom went to universities, four of 
them following scientific careers; his eldest grand- 
child is about to enter Cambridge to read science. 


Mr. Harold Picton 


Hanonp Picton, who died on March 21 in his 
eighty-ninth year, will be remembered for his con- 
tributions to science, education and international 
understanding. 

Picton was a son of the Rev. J. A. Picton, Unitarian 
minister and M.P. for Leicester, and grandson of Sir 
James Picton, of Liverpool. After graduating at 
University College, London, he worked in Sir William 
Ramsay’s laboratory. With S. E. Linder he published 
a series of papers on colloidal solutions. Sols of 
arsenious sulphide were prepared in various grades 
down to one in which the submicroscopic particles 
passed through porous pot and diffused, yet still 
scattered light, giving the Tyndall effect. Picton and 
Linder were the first to show the migration of such 
particles in an electric field, the arsenious sulphide 
moving to the anode and ferric hydroxide to the 
cathode. They studied the precipitation of these sols 
by electrolytes and showed the presence of the 
positive ion in the precipitated arsenious sulphide. 
The efficiency of the electrolyte as coagulator was 
also related to the charge on the positive ion. This 
is known as the Hardy-Schulze Law, but, as Prof. 
W. C. McC. Lewis wrote, it "might perhaps more 
legitimately be known as the Schulze-Linder-Picton- 
Hardy Law”. This work undoubtedly laid the 
foundation of much of the modern view of suspensoid 
colloidal systems. 

In 1900, after a few years as science master at 
Parmiter’s School, Picton joined his friend, the Rey. 
J. E. Bennett, who had opened a small residential 
school, Clacton College, and shortly afterwards he 
succeeded him as headmaster. This was a remark- 
able school which anticipated many modern trends 
in education. A family spirit was developed both in 
and out of the classroom. Discipline was strict but 
kindly, and was based on rules laid down by an 
elected school council. The physical, mental and 
spiritual aspects of personality were provided for in 
a well-balanced whole. Games were played but were 
not over-emphasized, and boys were encouraged to 
take up other interests such as gardening, photo- 
graphy, and the study of church architecture and of 
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prehistoric remains. A number of worked flints and 
mammalian bones and teeth were collected from the 
Pleistocene deposit on the Clacton foreshore and this 
section of the school museum was afterwards pre- 
sented to Charterhouse School. . 

From his mother (née Jessie C. Williams), who was 
brought up in Hamburg, Picton acquired a deep love 
of Germany. From 1914 onwards he strove to promote 
a better understanding between the Germans and the 
British. In five books published between 1918 and 
1948 and many other writings he stressed the better 
elements in German life and culture. His “Early 
German Art and :ts Origins" (1939) was an important 
work. For sıx years he lived near Berlin but returned 
to England in 1934 after the rise of Hitler. From 
that time he exposed the horrors and dangers of the 
Nazi dictatorship ; but always insisted that the whole 
German nation should not be condemned for the 
crimes of the Nazis. He worked untiringly to help 
refugees from Germany. 

Harold Picton was a man of vigorous and many- 
sided personality to whom men were more important 
than systems. He had a genius for friendship and he 
gained the affection as well as the admiration of his 
pupils, who will never forget the debt they owe him. 
He did not marry but adopted a son, who survives 
him. G. M. BENNETT 


Dr. Harry J. Deuel, jun. 


Dr. Harry J. Dever, jun., whose death at the 
age of fifty-eight occurred on April 17, had been an 
active force in the field of nutrition for more than a 
quarter of a century, his major interest being the 
biochemistry of lipids. His group at the University 
of Southern California has established a vast amount 
of biological data on the digestibility of fats and the 
lipid composition of the tissues of different animals 
under varying experimental conditions. This quan- 
titative information has been, and will continue to be, 
of great value to innumerable workers in this field. 

It is not only as an accumulator of facts that Dr. 
Deuel will be remembered; he also made notable 
contributions to advancing knowledge, especially in 
connexion with the composition: of cerebrosides, the 
conversion of carotene to vitamin A, the nutritional 
importance of dietary fat and the effect of hormones 
on lipid metabolism. He had a wide knowledge and 
interest in all work in the lipid field, and many will 
recall happy hours of argument and discussion in 
which he took a leading part. This width of experi- 
ence found expression during the past few years in 
his writing “The Lipids; their Chemistry and Bio- 
chemistry", two volumes of which have already been 
published. The third and last volume was nearing 
completion at the end of last year. This work is 
likely to become established as a standard work in 
this field—a fitting memorial to its author. 

Harry Deuel took great delight in meeting people. 
As a Fulbright Fellow at Cambridge during the past 
year, he was able to renew many old friendships and 
to make many new ones. He carried through an 
active programme of lectures and visits, both in 
Britain and on the Continent. Those who had the 
privilege of meeting or hearing him during this past 
year will find inspiration, not only from the scientific 
contributions he made on many occasions, but also 
from his immense courage and fortitude. He was a 
man that so many of us were happy and proud to 
have known. FRAZER 
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Anatomy at Cape Town: Prof. M. R. Drennan 


Arter forty-three years of almost continuous 
service to the University of Cape Town, Prof. M. R. 
Drennan retired from its char of anatomy at the 

"end of 1955. He arrived in South Africa from Ayr- 

shire in 1913, the year of the first discovery of a 
fossil human skull, the Boskop skull, in South Africa, 
and no single personality has impressed his stemp 
more profoundly upon the first medical school to be 
established in South Africa. 
tributor to Cunningham's “Anatomy”, but also as 
the author of his own concise text-books on osteology, 
embryology and physical anthropology, his name is 
familiar to medical students throughout the Common- 
wealth. Among some thousand registered medical 
graduates directly influenced and inspired by his 
teachmg are such figures of eminence as Thomas J. 
Dry, of the Medicine Section of the Mayo Clinic, Sir 
Solly Zuckerman, of Birmingham, and David Slome, 
of the Royal College of Surgeons of England. Amid 
the spectacular South African discoveries in physical 
anthropology of his generation, Drennan’s shme with 
characteristic brilliance. His recognition of the 
Boskop fossil type as still extant in a Hottentot 
being dissected (1924), of the Australoid fossil skull 
from the Cape Flats (1929), of pedomorphism in 
the pre-Bushman Plettenberg Bay skull (1931), of 
the Neanderthaloid features in the Florisbad skull 
(1935) and of the Rhodesian affinities of the Saldanha 
Bay skull (1953) are classical contributions to pre- 
history. His collection of extant, recent and fossil 
human material from the southern extremity of the 
Old World land mass established a crucial centre of 
research that has been steadily illuminating human 
anatomy and history in Africa from the Middle Stone 
Age to the modern era. In approximately a hundred 
publications, Drennan's origmality has ranged over 
topics historical and educational as well as the more 
strictly anatomical and surgical. As past president 
of the South African Archeological Society, member 
of the Historical Monuments Commission from its 
inception, fellow and council member of the Royal 
Society of South Africa, director of the South African 
Museum and in numerous other professional and 
public capacities, he has given and will doubtless 
contmue to give unremitting service in many 
capacities to South African science. 


Prof. L. H. Wells 


Dr. L. H. WELLS, who succeeds Prof. M. R. 
Drennan, is returning to South Africa, whence he 
went as senior lecturer m physical anthropology 
to the Department of Anatomy at the University of 
Edinburgh in 1951. Educated at St. John’s College 
aud the University of the Witwatersrand at Johannes- 
burg, he showed an early leanmg towards anatomy 
by graduating M.Sc. with a thesis entitled “The Foot 
of the South African Native”, and by his appoint- 
ment first as a graduate demonstrator and later as a 
junior lecturer in anatomy, prior to taking his 
medical qualification, by which time he already had 
a number of publications to his credit. His early 
interest in physical anthropology and human and 
comparative paleontology, stimulated by the 
head of the Department of Anatomy at Johannes- 
burg, Prof. R. A. Dart, and by the work of the late 
Robert Broom, has continued unabated to the 
present time, being recorded in a long series of papers 
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which report the resalta of studies on a wide variety. 
of subjects ranging from the peroneus tértius muscle’ 
of the baboon and the anatomy of the Bushman to 
human remains of the Dark, and Middle Ages in 
south-east Scotlanc. The appointment of an 
anthropologist of Dr. Wells’s calibre to'the chair at 
the University of Cape Town will undoubtedly 
further the study of anthropology in Africa, while 
bringing him into closer touch with the important 
discoveries of fossil primate remains which continue 
to be made on that continent. j 


The Perkin Centenary ` . 


To mark the centenary of W. H. Perkin’s dis- 
covery of the first synthetic dye, the Manchester 
Guardian has incluced a supplement in its issue of 
May 7 in which various contributors discuss the 
many developments that have resulted from this 
great event made when organic chemistry was still 
in its infancy. The first article is a personal recol- 
lection of Perkin by his nephew, Mr. Arthur H. 
Waters, who relates how he can remember his uncle 
back to about the year 1880 (when Mr. Waters was 
six years old). The article is a charming reminiscence 
of a man who, thouzh his name to the outside world 
was illustrious, was to his kith and kin & simple, 
kindly soul—a religious man deeply interested in 
social welfare, temperance and evangelism; a great 
lover of children; a vegetarian; a keen recruit to 
the ranks of bicyclists in the early nineties; and a 
man who scarcely ever mentioned chemistry in the 
family circle. Mr. Waters’s contribution is followed by 
one by Prof. W. Bradley (Department of Colour Chem- 
istry and Dyeing, Jniversity of Leeds) on Perkin's 
scientific work and life. Two more articles continue 
in the biographical vein: “The Perkin Family and 
the Textile Industry", by R. G. Fargher (director 
of research and devzlopment, Samuel Heap and Son, 
Ltd.), in which are discussed the parts played in 
the textile industry by two of Perkin's gifted sons, 
namely, William Eenry and Arthur George; and 
“Pullar and the Dyers’ Reaction", by J. L. Crockatt 
(director and general manager, J. Pullar and Sons, 
Ltd., Perth), in which is retold the story of Perkin 
and the young dyer, Robert Pullar, of Perth. The 
remaining three articles deal with the more modern 
industries that have grown up as a result of Perkin’s 
work. Under the headmg “A More Fragrant World”, 
Paul F. Spencer (chief chemist, Cusson Sons and 
Co., Lid.) discusses synthetic odours and flavours, 
and in a rather long»r article, “Raw Materials derived 
from Coal”, L. W. Blundell (president of the National 
Benzole and Allied Products Association) writes on 
the importance of the residues from gas-works. The 
last, and longest, ar$icle is by Frank L. Rose (research 
manager, J.C.I. (Pharmaceuticals), Ltd.) on “Perkin’s 
Influence on Medicine: the Development of Drugs 
and Antibiotics”, a field in which the name of Ehrlich, 
working first with methylene blue and congo red, 
stands head and shoulders above the rest. Of all the 
Imes developed from Perkin’s dye, this is perhaps 
the one in which the most amazing developments 
have been made; certainly it has been the one most 
beneficial to mank-nd. 


Supply of Scientists and Technologists in Britain 


Iw his presidential address to the Institution of 
Chemical Engineers on “The Technological Awaken- 
ing", given on April 24, Mr. J. A. Oriel welcomed 
the Government's new swareness of the value of 
technology, which ne thought was due largely to the 
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work of the chemical engineer during the past 
thirty-five years, and he urged that the situation 
should be examined constructively and with a view 
of helping rather than of controversy. He deprecated 
controversy over the relative memts of an education 
in the arts or in the sciences. This is a passing phase, 
although at present tlíóre are too many ‘scientific 
illiterates, and it is regrettable that we should not 
have at the head of affairs, at a time of great tech- 
nical improvements, more men with technical 
imagination capable of inspiring those working under 
them. Nor did Mr. Oriel think there is much ad- 
vantage to be gained by comparing the position in 
Britain with that in the United Ststes and the 
U.S.S.R. We do not wish to follow the U.S.S.R. in 
- forcing men to adopt scientific or technological 
careers; but we cannot deny that we force men into 
National Service, and the Government has not 
grasped the seriousness of diverting from their pro- 
fession when they are badly needed those chosen 
because of their ability for special training in science 
and technology. 

Mr. Oriel thinks that the number of boys reading 
science has already increased, and that the quality 
will also improve. He believes that the tech- 
nological sub-committee of the University Grants 
Committee will provide the necessary guidance 
and impetus to technological education, but pointed 
out that the universities can help to improve the 
status and outlook of teaching staff in the technical 
colleges by inviting their assistance in research 
and allowing more research carried out at the tech- 
nical colleges to rank for the preparation of Ph.D. 
theses. He also suggested that universities hold.on 
to their graduates too long; a university should 
retain only a very small number of those who have 
obtained their first degree, and only then after satis- 
fying itself that they are really men who will 
benefit by a period in research, which normally, Mr. 
Oriel suggested, should be pursued at a different 
university. In general, the undergraduate after three 
or four years should move into industry or teaching, 
and those clearly designed for first-grade tech- 
nologists should move elsewhere to a college also 
open. to men who had already spent from two to five 
years in industry. In such institutions we may 
expect to find the interchange of ideas and tech- 
niques that will really make Britain a leader in 
quality of technologists. As regards the technical 
colleges, where the expansion in technical education 
will come, Mr. Oriel pointed out that the municipal 
or regional patriotism of the local education authority 
can be a source of strength as well as a weakness, 
and he appealed for full support of the ‘sandwich’ 
system by members of the Institution who as man- 
agers are in a position to help. Given such support 
and a right attitude by parents, teachers and 
university professors as well as industry, Mr. Oriel 
sees no reason why Britain should not double its 
output of well-trained scientists and technologists 
within five years. 


Physical Society’s Handbook of Scientific Instru- 

ments and Apparatus 

Tas “Handbook of Scientific Instruments and 
Apparatus, 1956 Exhibition", published in con- 
nexion with the fortieth annual exhibition of scientific 
instruments and-apparatus of the Physical Society, 
to be held in the Halls of the Royal Horticultural 
Society, London, during May 14-17 (see Nature, 
April 7, p. 653), is not only a detailed catalogue and 


NATURE 


May 12, 1956 VoL 177 


guide to the exhibits but is also & valuable reference 
book and useful indication to recent progress and 
development m the design and production of British 
scientific instruments and apparatus (pp. xvi+257 + 
88; from the Society, at 1 Lowther Gardens, Price 
Consort Road, London, S.W.7; 6s. or 7s. 6d. by 
post). It is arranged in the numerical order of the 
stands, totalling 131, which this year are to be 
housed in both the Old and New Halls of the 
Horticultural Society, thus giving much-weleome 
mereased space for the display and demonstration 
of the exhibits. The exhibitors include, as formerly, 
government research establishments, universities, and 
scientific and technical publishers, in addition to 
about ninety-five manufacturers of scientific equip- 
ment. A brief description is given in the handbook 
of each particular item to be exhibited, in many 
cases also accompanied by an illustration, and a 
note is added to show whether the instrument or 
apparatus to be demonstrated is merely a proto- 
type, is in production or can be made to order. The 
excellent indexes of both exhibitors and exhibits 
which preface the handbook will be found to be most 
helpful to users. To those who are unable to visit 
the exhibition, the handbook can be recommended 
as a comprehensive catalogue of modern physical 
apparatus and a quick reference book to the leading 
manufacturers. The advertisement section alone, 
consisting of eighty-eight pages, is in itself a most 
valuable collection of interesting information. 


British Chemical Engineering 


Tue first number of British Chemical Engineering 
js attractive and readable (Drury House, Russell 
Street, London, W.C.2). There is always a place for 
commercial journals in engineering, which is com- 
mercial itself in essence. They will be read by 
engineers if they contain the news. The news is not 
solely a matter of research work, but of developing 
ideas, new emphasis, new invention and the plain 
story of what the other man is doing. The develop- 
ment of ideas in chemical engineering has shown a 
change since the War. The straight classification of 
techniques into unit operations has yielded to an 
insistence on fluid flow, heat and mass transfer as 
fundamental to them all. The strength of present 
design methods is shown in the first article on | 
achievements at Windscale. These were made (and 
made better according to Sir Christopher Hinton) 
without benefit of pilot plant. This view 1s also put 
forward by Lincoln T. Work in the last article. The 
leader and editorial comments are well written and 
well informed. The criticism levelled at the lack of 
chemical engineering research in government stations 
is not founded on a careful study of the work going 
on, but on the annual report of the Department of 
Scientific and Industrial Research, which is con- 
densed. Other articles are of a good standard and 
the features well planned. This is altogether a pro- 
fessional production and will need to maintain a level 
to justify a title which involves so much. 


Nematologica : 
Research 


A NEW international quarterly journal of nematol- 
ogical research, Nematologica, has been founded 
through the initiative of Dutch workers, after informal 
discussion among some of the participants at the 
third symposium on plant nematology, held at 
Wageningen in July 1955. The editorial board 


New Journal of Nematological 


no.as1s -May 12, 1956 


^ D 
consists of J. H.'"Schuurmans Stekhoven, J. W. 
Seinhorst, M. Oostenbrink, and P. A. van der Laan, 
of the Netherlands; they are assisted by advisory 
editors from fourteen countries, including the United 
States and the U.S.S.R., with F. G. W. Jones and 
B. G. Peters from Great Britain. The first issue (1, 
No. 1; 1956. Pp. 80+10 plates. Leyden: E. J. 
Brill; 28 florins per volume of four parts) contains 
about half the communications to the above sym- 
posium, and the second is to contain the remainder. 
The editors state that, in consequence, these two 
issues will not be representative of future issues, for 
the communications were all relatively short and most 
of them in the field of agricultural nematology. 
Although future issues are to be concerned primarily 
with this aspect, it is hoped that the journal will 
cover the field of nematology in general, ‘‘except for 
papers on medical and veterinary subjects”, and will 
also include studies in “taxonomy, physiology, 


morphology, genetics, and other more fundamental, 


research”. The journal also incorporates the Nematol- 


‘ogical News of Dr. A. H. Meyl (Germany); in the 
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first issue, two pages of small print are devoted to 
this very useful featüre. 


Geographical Trends in the Soviet Union 


In the September issue of the Russian journal, 
Nauka i Zhizn (Science and Life), K. V. Zvorykkin 
and G. M. Ignat’ev emphasize the importance of a 
closer connexion between geographical exploration 
and agriculture, as exemplified by some recent surveys 
by the Geography Department of the University of 
Moscow. Both geology and geography, they write, 
must to-day subserve strictly practical and utilitarian 
ends, with perhaps less of the glamour and adventure 
that enlivened the exploits of old. The former must 
be used for seeking far and wide for new oilfields or 
promising formations, and the latter for exploring 
throughout the length and breadth of the vast Soviet 
territories for more farmland to meet the rapidly 
increasing needs of a growing population and rising 
However, the surveys they 
describe did not go very far afield: they went no 
farther, indeed, than Ryazan, which is practically in 
the Central Russian or Moscow region, and is not so 
very distant south-east from the University itself. 
The expeditions were mainly intended as practice 
and experience in agricultural survey work for the 
students and others, more particularly on existing 
or potential collective farms and the domains of the 
tractor service stations usually associated with 
several of such farms. State farms, too, were included. 


The first expedition was mainly confined to Zaraisk, - 


a district of the Ryazan Government, and the second 
was called the Ryazan Expedition, though it too was 
limited to & relatively few collective farms in the 
Sapozhkovsk locality. Both aimed at providing as 
much information as possible from the point of view 
of the potential farmlands, including detailed maps, 
soil science, climatology, contours and water supply, 
and also some indication of the measures needed io 
make the land suitable for cultivation and optimum 
use. Though students from many other departments 
in the University took part—physical and economic 
geographers, geophysicists and cartographers, soil 
geographers, biogeographors, etc.—it would seem that 
the services of economic botanists, entomologists, 
and even zoologists and scientific stock-breeders 
would be needed to make a complete and really 
informative study, and these are not mentioned 
(unless included under biogeographers) Zvorykin 
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and Ignat’ev are firmly convinced that. m conformity 
with the far-reaching and ambitious economic plan- 
ning for Soviet industry and agriculture, as set forth 
in some detail at eech. succeeding plenary session of 
the Central Committee, geographers must consider- 
ably broaden their ideas; they must even extend 
the range and variety of their work beyond that of 
agricultural requirements to the. industrial field 
generally, for exemple, in surveying suitable river 
sites for hydroelectric stations. 


Forest Products Research during 1954 


Tue annual repors for 1954 of the Forest Products 
Research Laboratory, Princes Risborough (pp. 60+ 
8 plates. London: H.M.8.0., 1955; 3s. 6d. net), 
shows that the scope and nature of the work 
undertaken have remained the same; the contact 
between the Laboratory and the trades and others 
interested in the uti ization of timber and its products 
have been close; and the number of inquiries reaching 
the Laboratory is still on the increase. One sig- 
nificant change in she work has been a decrease in 
the emphasis on the testing and assessment of new 
Colonial timbers which has formed such an important 
and valuable part of the .work of the Laboratory 
during past years, more time having been devoted 
to the examination of various species of home-grown 
timber in co-operation with the Forestry Com- 
mission. Now that the new plantations are reaching 
& size when thinnngs can be made in them, the 
strength or degree of these thinnings in various 
species of crops is undergoing sylvicultural experi- 
ment. As the work proceeds, with the increase in 
age and size of the wood, the Laboratory will be able 
to give valuable assistance in testing the timber 
quality of the various species being used, the soils on 
which they are grown end various other locality 
factors, including the management applied. Tests of 
timber seasoning and important plywood experiments 
are under investigation. The Entomology Section 
reports the discovery of the house longicorn beetle in 
Surrey a few years ago. It is a menace to softwood 
structural timbers and is well known on the Continent 
of Europe. So far, in spite of careful investigation, 
1t has only been found in a comparatively restricted 
area in Surrey. It is said to attack the hardwood 
oak in Great Britain. The death-watch beetle has 
been under study for some time in the Section. 


Australian Earthworms 


Tue longest earthworm in the world, Megascolides 
australis, is found in Gippsland, Australia, and grows 
up to eleven feet in length. Its habit of ‘squirting’ 
has been describec by Elizabeth C. Pope (Austral. 
Mus. Mag., 11, No. 12; December 1955). Whon 
disturbed, the worm squirts out a series of pairs of 
jets of fluid from s line of pores opening down each 
side of the body. The effect can be most spectacular, 
for these jets rise as high as eighteen inches or two 
feet into the air. Although there are reports that the 
fluid has a corrosiv» action, it is only slightly alkaline 
and contains some dissolved salts, body wastes like 


urea and some proteinous materials and cells. The ` 


fluid comes from the worm’s body cavity and is 
squirted out by violent contractions of the body-wall 
which force the fluid out under great pressure through 
the pores. There is no record of the fluid having any- 
thing but a mildly irritating effect on the skin of 
human beings. The fluid is used for lining or lubri- 
cating the burrows of the worms. The article also 
refers to other 'squirter' earthworms. 


t 
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Barley Mutants 
T. LAWRENCE (Canad. J. Bot., 33, 6,515; 1955)has 
described the production of mutations by irradiating 
Montcalm barley in different ways. Five radiation 
sources were used for inducing mutations in barley, 
all treatments being given at a dosage of 10,000 r. 
equivalent. The radiation sources with their respec- 
tive dose-rates inthe region of the irradiated seeds 
were: & betatron! t81- -8 r.[min.), an X-ray machine 
(201 r.[min.), radium-beryllium (5-3 r.[min.), and 
two cobalt-60 sources (4-5 r.[min. and 75-76 r.[min.). 
None of the radisition,sources used was more effective 
than the X-ray treatment in producing mutations. 
* The betatron and the high dose-rate treatments from 
cobalt-60 appear to be somewhat less effective than 
X-rays. More than thirty different mutant types 
were produced, including a number of vital mutants, 
such as stiff-strawed and early-maturing types. 
These appear promising as new varieties, but require 
further agronomic evaluation. 


University of Birmingham: Appointments 

Dr. N. A. Duprey, lecturer in engineering pro- 
duction in the University of Birmingham, has been 
appointed reader in engineering production and head 
of the Department of Engineering Production for a 
“period of three years. The following have been 
appointed to lectureships in the University: T. K. 
Chaplin (eivil engineering), Dr. T. B. Massalski 
(physical metallurgy), R. B. Hoole (mining) and Dr. 
J. N. Hawthorne (pharmacology) The following 
members of staff of the National Vegetable Research 
Station, Wellesbourne, have been appointed recognized 
lecturers in the University : D. W. Wright (attached 
to the Department of Zoology) and Dr. W. G. 
Keyworth (attached to the Department of Botany). 


Royal Institution : Officers 


Tue following have been elected officers of the 
Royal Institution: President, Lord Brabazon of 
_ Tara; Treasurer, Mr. W. E. Schall; Secretary, Mr. 
8. Robson; Managers, Dr. T. E. Allibone, Mr. E. R. 
Davies, Sir Alfred Egerton, Dr. A. G. Gaydon, Mrs. 
H. K. Hawkes, Brigadier H. E. Hopthrow, Mr. 
L. B. W. Jolley, Dr. H. Lowery, Mr. J. A. Oriel, 
Prof. H. J., Plenderleith, Dr. J. H. Schulman, Mr. 
P. H. Schwarzschild, Dr. R. Seligman, Dr. C. Keith 
Simpson and Prof. W. D. Wright; Visitors, Lieut.- 
Colonel S. J. M. Auld, Mr. F. G. Brown, Mr. R. C. 
Chirnside, Dr. F. H. Cotton, Mr. H. W. Cremer, Miss 
E. H. Jebens, Dame Kathleen Lonsdale, Mr. G. 
Parr, Mr. J. D. Peattie, Dr. R. Scott Russell, Miss 
Daphne Sidebottom, Dr. P. C. Spensley, Mr. W. R. 
Stevens, Mr. S. A. Stigant and Dr. D. T. A. Townend. 


Institute of Petroleum : Officers 

Tur following have been elected officers of the 
Institute of Petroleum for 1956-57: President, Rt. 
Hon. Lord Geddes; Past-Presidents, Lieut.-Colonel 
S. J. M. Auld, T. Dewhurst, Dr. A. E. Dunstan, 
E. A. Evans, Prof. F. H. Garner, H. S. Gibson and 
C. A. P. Southwell; Vice-Presidenis, Dr. E. B. Evans, 
A. C. Hartley, E. LeQ. Herbert, R. B. Southall and 
E. J. Sturgess; Honorary Treasurer, QG. H. Coxon ; 
Honorary Secretary, C. Chilvers; General Secretary, 
D. A. Hough; Editor, George Sell; New Member 
of Council, M. E. Hubbard. 


Annual Meeting of the Society of Chemical Industry 
Iw addition to the lectures to be given at the 
' seventy-fifth annual meeting of' the Society of 
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Chemical Industry durmg July 9-15 (see Nature, 
March 31, p. 609), à number of visits will be made to 
factories and research organizations in.the London 
area. They include the Paint Research Station at 
Teddington, the National Institute for Medical 
Research, the Central Electricity Authority (Bank- - 
Side Generating Station)? Glaxo Laboratories, the 
Isle of Grain refinery of Shell-Mex and B.P., and 
the Atomie Energy Research Establishment at Har- 
well. The meeting begins with a reception on the 
Monday evening at Guildhall by the chairman, Sir 
Charles Dodds, and Lady Dodds, and the annual 
general meeting will take place the next day. The 
annual dinner will be held on the Wednesday at the 
Dorchester Hotel. 


South-Eastern Union of Scientific poeta 
Congress in Tunbridge Wells 


TuE sixty-first congress of the South-Eastern Union 
of Scientific Societies will be held durmg May 24—27 
in Tunbridge Wells, the town where the Union first 
met in 1896. The president-elect is Dr. W. E. 
Swinton, chief scientific officer of the British Museum 
(Natural History), whose address, “Nature and the 
Free Mmd”, will be given on May 25. In the various 
sections of the Union, addresses will be given by the 
following: Archeology, Major J. M. T. Burchell 
(the archeology of the Medway Estuary); Botany, 
Prof. C. T. Ingold (Gasteromycetes or Nature tries 
agam); Geology, C. Fagg (swallow holes in the Mole 
Gap), and Prof. S. W. Wooldridge (geomorphology 
of the central Weald); and Zoology, Prof. H. R. 
Hewer (the importance of keepmg field records). 
Further information can be obtained from the 
honorary local secretary, Mrs. H. Vernede, Carlton 
House, Carlton Road, Tunbridge Wells, Kent. 


Tenth International 
Montreal 


Tue Tenth International Congress of Entomology 
will be held in Montreal during August 17-25, the 
meetings being at McGill University and the Univer- 
sity of Montreal. The sections of the Congress have 
been arranged provisionally as follows: systematics, 
morphology and anatomy, physiology, behaviour, 
ecology, geographical distribution, genetics and bio- 
metrics, paleontology, arachnids and other land 
arthropods, agricultural entomology, forest entomo- 
logy, medical and vetermary entomology, entomology 
of stored products, biological control, and apiculture. 
A visit to the Science Service Laboratories, Ottawa, 
and a number of short excursions will be made during 
the Congress, following which tours to a number of 
more distant laboratories and excursions for collecting 
will be arranged. Further information can be obtamed 
from the secretary of the Congress, J. A. Downes, 
Division of Entomology, Science Service Building, 
Ottawa, Ontario. 


Third International 
Photography 


Tue third international congress on high-speed 
photography will be held in the Government Offices, 
Horse Guards Avenue, London, 8.W.1, during 
September 10-15, and ıs being sponsored by the 
Department of Scientific and Industrial Research. 
The following main topics will be considered: flash 
sources for high-speed photography and high-speed 
cinematography; mechanical-optical cameras and 
drum cameras; high-speed shutters, and scanning 


Congress of Entomology, 
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and image dissection methods; and recent applica- 
tions of these techniques in research, and particularly 
in the fields of industrial machine analysis, explosive 
Studies (including atomie research), hydrodynamic 
and aerodynamic research, and medical and biological 
research. An exhibition of high-speed photographic 
and cinematographic ,equipment and associated 
instrument aids will be held concurrently with the 
congress, and admission to this exhibition will be 
free (tickets being obtainable by post from the con- 
gress secretariat). The membership fee for the 
congress is £6 10s. Further mformation can be 
obtained from the congress secretariat at the Depart- 
ment of Scientific and Industrial Research, Charles 
House, 5-11 Regent Street, London, S.W.1. 


Announcements 


Dr. R. F. Gorpon, director of the Houghton 
Poultry Research Station,. has been appointed 
adviser “on poultry research to the Agricultural 
Research Council. The post of adviser is a part- 
time one, his function being to keep under review 
research in progress on poultry and to act as tech- 
nical secretary to the Counei's Committee on 
Poultry Research. 


Mr. A. O CorneAny, of the Dea of 
Industry and Commerce, Republice of Ireland, has 
been. appointed chairman of the Irish National Com- 
mittee for Geodesy and Geophysics in succession to 
Mr. T. O Muireadhaigh. 


Mr. Lennart Hou, of the Institute of Systematic 
Botany of the University of Upsala, has been awarded 
the 1956-57 Graduate Fellowship of the Mycological 
Society of America. Mr. Holm, & student of Dr. 
Nannfeldt, is studying the classification of the 
Ascoloculares. This is the first time the award has 
been made to a European student. 


THE National Physical Laboratory, Teddington, is 
holding an open day on May 25. Admission is by 
ticket only, and a limited number of invitations for 
the afternoon period 1.30-5.30 p.m. are available on 
&pplieation to the Director. 


THE second Symposium on Condensation Nuclei 
will be held m Basle and Locarno (Switzerland) during 
October 1-5, 1956. Those who wish to read papers 
should write before July 15 to Dr. M. Bider, Astro- 
nomisch—Meteorologische Anstalt der Universitdt, 
Bmningen, Switzerland. 


THE British Society of Rheology is holding a 
symposium on “Rheological Research ın the Textile 
Industry" durmg June 7-8 at the laboratories of thé 
British Rayon Research Association, Manchester. 
Further information can be obtamed from the 
Secretary, British Society-of Rheology, 52 Tavistock 
Road, Edgware, Middlesex. 


THe eleventh symposium of the Society for 
Experimental Biology will be held in the University 
College of Wales, Aberystwyth, during September 
10-14, the subject of the symposium bemg “The 
Biological Action of Growth Substances". Non- 
members of the Society may attend on payment of 
a registration fee of two guineas. Further information 
can be obtained from the honorary symposium 
secretary, Dr. J. F. Sutcliffe, 68 Half Moon Lane, 
London, S.E.24. 


THE twenty-first Cold Spring Harbor Symposium 
on Quantitative Biology will be held during June 
4-12, the topic for discussion being “Genetic Mech- 
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anisms—Structure and Function”. Genetic mech- 
anisms will be coasidered on the chemical, genic, 
chromosomal, cellular and developmental levels. 
The Symposium is open to all on application to the 
Biological Laboratory, Cold Spring Harbor, New 
York, whence the full programme and further 
information can be obtained. 


Tue German Geophysical -Assóciation and the 
German Meteorological Association will be holding 
a joint meeting m Hamburg during September 25-29. 
A number of topics of mutual interest will be dis- 
cussed, and papers are invited (which, together with 
a summary, should be submitted before June 15). 
Further information can be obtamed from the 
Deutsche Geophysikalische Gesellschaft, Rothen- 
baumchaussee 80. Hamburg 13, or the Meteoro- 
logische Gesellscheft in Hamburg, Bernhard-Nocht- 
Strasse 76, Hamburg 4. 


A CON¥ERENCE on “Heaf Treatment Practice", 
organized by the Metallurgy (General) Division of 
the British Iron and Steel Research Association, will 
be held at Ashorne Hill, near Leamington Spa, during 
June 5-6. There will be three sessions on the following 
topics: distortion. and cracking problems; heating 
for forging and creatment; and transformations. 
Application forms and further information can be 
obtained from the organizer and secretary, Mr. J. R. 
Powell, British Iron and Steel Research Association, 
11 Park Lane, London, W.1. 


Tue title of the quarterly bulletin Terminological 
and General Language Review has been changed to 
Reading and Listening Linguistically, and although 
the bulletin remains essentially the same in its 
purpose, namely, the application of the linguistic 
approach when reading an article so as to pick ont 
the essential features, greater emphasis will be given 
in the future to the needs of non-academic readers. 
The bulletin is produced by W. R. Dunlop, 57 Gordon 
Square, London, ¥V.C.1, from whom further informa- 
tion can be obtained. 


Tae American Physiological Society has given 
permission to the Johnson Reprint Corporation 
(125 East 23 Street, New York 10) to reproduce, 
by the photo-ofset process, certain volumes of 
Physiological Revews and the American Journal of 
Physiology, which are no longer available. The first 
sets of reprints (Physiol. Rev., 19-29; 1939-49) are 
expected to be ready before thé end of the year at 
approximately 12 dollars per paper-bound volume. 
Later, the Corporation hopes to reproduce the follow- 
ing: Physiol. Rec., 31 (1951) and 34 (1954) ; Amer. 
J. Physiol., 1-103 (1898-1933) and 114-116, 118-132, 
140-145, 147, 152-159 (1935-49). 


Tue Mond Nickel Fellowships Committee 1s 
offering up to five travelling fellowships, open to 
persons of Britisk nationality with degree or similar 
qualifications, not necessarily in metallurgy, so that 
they can obtain additional training and experience 
in industrial establishments at home or abroad (in 
special circumstances, at a university) in order to 
make them more suitable for employment in technical 
and admunistrative positions in British metallurgical 
industries. The fellowships will be for one year and 
will be worth £9D0—-1,200. The awards are seldom 
made to persons more than thirty-five years of age. 
Application forms, to be completed by June 1, and 
further information can be obtained from the 
Secretary, Mond Nickel Fellowships Committee, 
4 Grosvenor Gardens, London, S.W.1. 
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RES ° DIET AND ANEMA ` 00 05 * 


"Ts. hundredth meaig of the Nutrition Society, 
held at thoMedical College, London Hospital, 
on March 10, took the form of a symposium on “Diet 
and Anemia”, which some 118 members and guests 
attended. The. cliair was teken by Sir Stanley 
Davidson, who in a brief introduction referred to the 
improvement in the clinical picture which has been 


effected by better médical education and treatment. 


based on much research, "Gulminating i in the discovery 
*of vitémin Bis ` 

The morning session was devoted mainly to the 
causes of anemia. The first paper, by Dr. G. R. 
Wadsworth and Prof. B. S. Platt (London School 
of Hygiene and :Tropical Medicine), was entitled 
“Zymotic and Other Factors in the Development of 
Anemia” and'dealt especially with factors affecting 
the protein economy in its relation to the development 
of anemia. About 6 gm. of globin from hemoglobin 
is recycled daily, or about a tenth of the estimated 
total daily protein requirement. If the breakdown 
products of globin aro not returned to the metabolic 
pool, anemia may develop if there is deficient 
protein intake .or lack of specific hematinic sub- 
stances such as vitamin B,, or folic acid. However, 
the formation of hemoglobin takes precedence over 
that of all other body proteins, even of serum pro- 
tein; hence deficiency , of hæmoglobin may not 
become evident for a long time, and then will be 
more readily detected by a fall in the total amount 
of hemoglobin 'in the“body rather than by a fall in 
. hemoglobin concentration in the blood, according to 
recent findings by Hallgren. Feeding experiments 
with glycine labelled “with nitrogen-15 or with 
carbon-14 support the ‘view that hemoglobin may 

_ be partly derived from stroma protein and may be 

"synthesized, while the maturing red cell is in cir- 
eulation, from substances derived from the plasma. 
Severe anemia may develop in infections (for 
example, meningitis) when iron therapy may be of 
value, in infestations (for example, malaria, hook- 
worm) and following severe burns. 

The second paper, by Prof. A. W. Woodruff 
(London School ofi Hygiene and Tropical Medicine), 
dealt with anæmia due to malnutrition in the tropics 
and mentioned the ‘high maternal mortality-rates 

- in Indian cities. Some nutritional megaloblastic 
anemias may be'due to deficiency~of the Wills 
factor, which may be distinct from folic acid and 
vitamin B,,  Anzmia due to protein malnutrition 
may be macronormoblastic, with fibrosis of liver and 
fatty infiltration, the erythrocytes often being 
broader and thinner than normal. In the tropics, 
this type of anzemia can be more serious than megalo- 
blastic and other nutritional anwmias. 

The third paper, by Dr. P. B. B. Gatenby, of the 
Rotunda Hospital, Dubhn, dealt with anemia of 
pregnancy, which has been investigated there since the 
beginning of 1953. A special study in 1953 of four 
hundred cases of severe iron-deficiency anxmia 
(hæmoglobin less than 9 gm. per 100 ml.) showed half 
of them to have seldom or never eaten meat or other 

“animal food such as eggs. Iron therapy corrects the 
anzemia and often prevents relapse to the iron-deficient 
state before the next pregnancy. In the absence of 
iron therapy, the incidence of the anemia increases 

- with the number of pregnancies and with the lowered 
dietary ‘intakes of iron and vitamm C. In twenty- 
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eight cases of megaloblastic anemia in which a 
particular note was taken of the diet, twelve were - 
eating very little meat or eggs, and another eight 
lacked protein foods, while the remaining eight had 
an apparently normal diet.. Almost all the cases of 
iron-deficiency anemia respond to folic acid and 
Some to massive doses of vitamin DB. 

In the subsequent; diseussion, Dr. Lucy Wills 
expressed the opinion that macronormoblastic 
anzmia of pregnancy such as was encountered by: 
Prof. Woodruff in Nigeria is an intermediate stage, 
developing later into megaloblastic anemia. "Prof. 
Woodruff in his reply suggested that this stste:of 
affairs may be due to a deficiency of vitamin B,, ör 
of folic acid combined with a protein deficiency. ` 

In the afternoon session, Dr. G. H. Spray (Nuffield 
Department of Clinical Medicine, Oxford) read a 
paper on “The, Role of Pteroyl Glutamic Acid and 
Related Compounds in Macrocytic Anemia’. The 
history of the problem since Wills’s work in 1931 was 
first briefly reviewed. The limited effectiveness of 
yeast extracts such as ‘Marmite’ in the treatment of 
pernicious anemia may be due to their_content of 
folie acid, although ‘the possible existence of an 
unidentified ‘Wills factor’ is not yet entirely ruled 
out. A normal serum vitamin B,, in megaloblastic 
anemia is generally taken to mdicate a deficiency of 
folic acid, for which there is no simple test yet avail- 
able. A hemopoietic response to folic acid is usually 
assumed to indicate a disturbance in the metabolism 
of this factor, which may be due to dietary deficiency 
(for example, nutritional macroeytie anzemia in India 
and Africa), defective absorption (in tropical sprue 
and idiopathic steatorrhoea) or excessive demands, as 
in pernicious anemia of pregnancy. In India, Africa 
and the southern United States, nutritional macrocytic 
anemia occurs which is associated with low intakes 
of fresh fruit and green vegetables and is corrected 
by oral administration of folic acid. If there is also 
& very low intake of animal protein, vitamin B 
deficiency may be encountered. Anemia in cases of 
epilepsy may be due to the use of phenytoin, & 
possible antagonist to folic acid. 

Vilter and his colleagues suggest that folic acid 
and vitamin B,, take part in reactions leading to the 
synthesis of the nucleoproteins of blood cells from 
simple precursors. In the absence of vitamin By, 
there is an excessive demand for folic acid, which 
keeps the reactions going by ‘mass action’, and it 
may eventually become deficient. Large doses of 
folic acid increase blood formation, using up the 
remaining small stores of vitamin B,, and causing 
exacerbation of the nervous degeneration. In 
patients with pernicious anemia, there may be 
eventually hematological relapse. This useful 
working hypothesis does not^explain completely the 
role of folic acid in blood formation, its utilization 
from the diet, its storage and excretion, and the 
question as to the utilization of folic acid synthesized 
by intestinal bacteria still remains unanswered. 

The second paper in the afternoon session was by. 
Dr. J. R. Evans (Nuffield Department of Clinical 
Medicine, Oxford) and dealt with the absorption of 
vitamin B,, in the megaloblastic anzmias. Vitamin 
B,, labelled with cobalt-60 was used, and the radio- 
activity of the fzeces was measured after an oral dose 
of 0-5 ugm., the assumption being made that all 
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«adioactivity nob recovered in the fæces had been 
absorbed. In forty-four observations on thirby-five _ 
control subjects, the radioactivity in the feces ranged” 
Krom 9 to 47 ‘per cent and. averaged 27-3 + 1-6 per 
zent of that present i in the oral dose. In twenty-four 
wernicious anemia patients, the corresponding 
average percentage was 92°3 + 1:3. When these 
«patients were given intrinsic factor, most of the 
‘esults were within the limits observed in normal 
subjects. Achylia and atrophy of the gastric mucosa 
supported these findings in each of nineteen of the 
satients who were studied. Sterilization of the bowel 
with chlortetracyclene did not increase the uptake of 
abelled vitamin B,, in a patient with untreated 
»ernicious anæmia. „Studies on megaloblastic anemia 
ollowing gastric surgery showed that, after total 
gastrectomy, little or no labelled vitamin B, is 
:bsorbed unless intrinsic factor is given with it. In 
we patients with partial gastrectomy, failure of 
-bsorption. was corrected by intrinsic factor, while in 
other nine patients in whom no megaloblastic 
namia developed after removal of the distal half of 
he stomach, there was no permanent impairment of 
‘itamin B, absorption. In seven patients with 
liopathie steatorrhcea and megaloblastic anemia, 
/bsorption was normal in one young patient, slightly 
npaired in another and negligible in the remaining 
ve. Intrinsic factor seldom caused improvement, 
ven when given in very large doses. In another four 
atients with idiopathic steatorrhcea, but no mega- 
blastic anemia, absorption was normal in three, 
ad only slightly reduced in the fourth. Absorption 
zag unaffected in megaloblastic anemia of pregnancy 
r the puerperium and in megaloblastie anæmia 
ssociated with epilepsy. : 
The final paper, by Dr. F. Wokes (Ovaltine 
search Laboratories, King’s Langley), described 
mæmia associated with dietary deficiency of vitamin 
4, encountered in a group of about a hundred and 
«fty persons termed ‘vegans’ who consume no animal 
vod whatever. There was no megaloblastic or 
uacrocytic anemia, but in rather less than half the 
ibjects there were low serum B, levels (less than 
30 ugugm./ml. accompanied by neurological mani- 
stations ranging from slight paresthesia to subacute 
»nbined degeneration of the cord. The wide 
wiation in response was probably not due to 
wiations in dietary intake of the vitamin, which 
“as not found in significant amounts in the foods 
msumed by the ‘vegans’. It was thought to be 
ore likely to be caused by differences in the degree 
‘intestinal synthesis of the vitamin. 
Study of the ‘vegan’ diet showed its vitamin 
«htent to be satisfactory, apart from B,, and 
osibly also D. The average protein intake was 
ther low (9-11 per cent on the calorie basis), and 
e large amounts of pulses consumed tended to lead 
a deficiency of methionine, which would be 
‘gravated by the deficiency of vitamin B, This, 
«gether with the unusually high intakes of folic acid 
xm green vegetables, may have been responsible 
« the neurological manifestations. 
The:part played by vitamin B,, m the de novo 
nthesis of labile methyl groups to convert homo- 
steine to methionine, and also in the reduction of 
sulphide to sulphydryl groups, has led to & study 
‘vegans’ and non-‘vegans’ of the metabolism of 
iocyanate, the sulphur-containing detoxification 
oduct of cyanide, in the metabolism of which 
j&min B,, in the form of hydroxo- or aquocobal- 
am appears to be implicated. A sulphur transfer 
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cycle was described for synthesis of essential sulphur- 
containing metabolites which - might include the 
methionine deficient in ‘vegan’ diets. ` Lack of 
vitamin B,3 might also, by inhibition of a sulphydryl 
system, lead to abnormal metabolism of tryptophan 
and tyrosine, with accumulation of toxic products, 
which might be responsible for the. neurological 
manifestations. 

In the subsequent diseussion, Der C. C. Ungloy 
described scotomata oscurring in one of the ‘vegans’; 
whieh were cured by prolonged administration of 
vitamin By». 


; : 
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VEGETABLE TANNINS 
SYMPOSIUM IN CAMBRIDGE 


HE Society of Leather Trades’ Cheniists held a 

symposium on “Vegetable Tannins” during 
April 12-13 in the Chemistry Department, University 
of Cambridge, at which more than a hundred mem- 
bers and guests participated. 

After the symposium had been opened by the 
president of the Society, Dr. R. G. Mitton (British 
Leather Manufacturers’ Research Association), the 
chairman, Prof. R. D. Haworth (Chemistry Depart- 
ment, University of Sheffield), briefly referred to 
Emil Fischer’s outstanding contribution to the 
chemistry of the gallotannins | and mentioned how 
the early optimistic astempts 6f the 1920’s to bring 
“order to the untidy field of tannin chemistry was not 
realized. The reason for this is that those physical 
methods, which are now used for the isolation of 
single substances, were unknown. As a result of 


recent work, much of which, said Prof. Haworth, has ' 


been carried out by those present at the symposium, 
order and interest have been restored. Considerable 
academic and techniezl research is now in progress, 
and we have learned much concerning the units from 
which the complex tannins are composed. 

In an introductory paper, on the scope of vegetable 
tannin chemistry, Dr T. White (Forestal Central 
Laboratories) treated historically the chemistry of 


the tannin and related polyphenol constituents of. 


the principal vegetable tannm extracts. He dealt 
with the previously proposed classification of tannin 
extracts, defined a tannin -(as opposed to a poly- 
phenol) and directed attention to tannin action. 
New work on the degradation of the major con- 
stituent of commercial gallotannin was outlined. The 
preliminary results can be interpreted in terms of a 
trisaccharide formula which is reminiscent of the 
tetrasaccharide formula proposed this year for 
sumach gallotannin by Grassmann and co-workers. 
Dr. White stressed thas the condensed tannins cannot 
now be considered as a single class of compound. 
His paper included a review of the physical chemistry 
of gross tannin extracss, and a provocative account 
of the physiological function of tannins in the intact 
plant, notably as inactivating _agents for vector- 
transmitted virus proteins. 

Mr. H. G. C. King (also of the Forestal Central 
Laboratories) and Dr. White then gave a paper on 
quantitative determination of specific nuclei and 
components of veget&ble tannin extracts. In the 
same way that paper chromatograms may be used 
for the separation of tannin constituents, they may 
also form the basis fo- the estimation of these sub- 
stances, when used in conjunction with specific 
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reagents and reflectance spectrophotometry. Exam- 
plés of catechol,” monosaccharide, phloroglucinol, 
pyrogallol and resorcinol estimations were included. 
..in a paper on gallotannins and ellagitannins, 
Prof. D. Burton and Dr. H. E. Nursten (University 
of Leeds) outlined the work of the Leather Indus- 
tries Department &t Leeds under the successive 
administration of Profs. Atkin and Burton, both of 
whom had applied electrometric titration methods 
to gross tannin extracts and their dialysates, plant 
acids and their salts being found in the dialysate. 
By means of catiori-exchangers, the salt content was 
estimated before and after dialysis. Application of 
these methods to the types of extract under con- 
sideration has afforded analyses of use to the industry. 

Prof. O. Th. Schmidt (Chemical Institute of the 
University of Heidelberg) then gave a paper on 
the constitution of chebulmie acid. A Diels—Alder 
adduct of dimethyl fumarate and. I-acetoxybutadiene 
was formed, and the configuration of the separate 
racemates was unambiguously determined. Treat- 
ment of the (írans-trans-tetrahydrophthalie acid 
dimethyl ester with ozone and hydrogen peroxide 
successively gave a cleavage product, the antipodes 
of which were resolved with brucine. One antipode 
was identical with the butanol tetracarboxylie acid 
lactone, derived from chebulie acid. Hence, both 
these substances have the racemoido-racemoido- 
configuration. Addition of the elements of water to 
chebulinie acid gave neochebulinic acid, which 
afforded chebulic acid: and a trigalloylglucose on 
hydrolysis. The latter proved to be identical with 
18:3 : 6-trigalloyl-p-glucose, which was synthesized 
from triacetyl-L-glucosan. Application of the new 
results suggests a constitutional formula for chebulinie 
acid. 

In his exploratory study of the polyphenols and 
polyphenolase of tobacco, Mr. W. W. Reid (Research 
Department, Carreras, Ltd.) fractionated tobacco 
extracts by lead acetate precipitation and solvent 
extraction. These fractions were further subdivided 
as band chromatograms on thick paper, and homo- 
geneous fractions were estimated by modern scanning 
techniques. Cellulose columns were also employed, 
and the enzymic oxidation of the resulting poly- 
phenols by tobacco polyphenolase was studied. 

In a contribution on paper chromatography as an 
aid to the elucidation of the structure of polyphenols 
occurring in tea, Dr. E. A. H. Roberts (Indian Tea 
Association Chernical Laboratory) exemplified the 
technique by the separation of ( 4-)- and ( —)-catechin 
and of cis- and trans-cinnamic acids. Accordingly, 
(+)-catechin, (—)-epicatechin, (-+)-gallocatechin, 
(—)-epigallocatechin, and cis- and trans-chlorogenic 
and neochlorogenic acids were identified, theogallin 
was shown to be a galloyl ester of quinic acid, and 
chromatographie evidence for the occurrence of both 
p-coumarylquinie acids and myricetin glycosides 
was advanced. The possibility of the production of 
benztropolones in tea ISTE NON was tentatively 
considered. 

Dr. D. E. Hathway (British Tesco Manufacturers' 
Research Association), in & communication on some 
approaches to aromatic biosynthesis leading to poly- 
phenols and tannins, described the separation and 
identification of ellagic acid in plant extracts, and 
the separation of a plant acid fraction from myro- 
balans -by means of ion-exchange chromatography. 
Related cyclohexanecarboxylic acids were identified 
by paper chromatography, and they were separated 
by extended ion-exchange methods. The chromato- 
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gram of the aiii 'and tannins of myrobalan 
was elucidated. On account of Davis’s microbia 


studies, and the presence of cyclohexanecarboxyli 


acids concomitant with simple polyphenols an» 
tannins in myrobalans, Hathway suggested that the: 
may also be precursors of aromatic amino-acids 
polyphenols and tannins in the plant. The occurrenc 
of cyclohexanecarboxylic acids in other plants wa 
mentioned, and the question of the ubiquity c 
shikimic acid was raised. The use of radioactiv 
tracers in lignin biosynthesis was cited, and th 
emergence of C—C, plant compounds, includin 
gallic acid, from the cyclohexanecarboxylic aci 
sequence was discussed.’ 

On the second day the conference was continue 
under the chairmanship of Dr. F. E. King (Researe 
Department, British Celanese, Ltd.). In their revie 
of the leuco-anthocyanms, Drs. T. Swain and E. € 
Bate-Smith (Low Temperature Research Statior 
Cambridge) have divided these substances into 
category requiring oxygen for the transformatio- 
into anthocyanidin, and a category which does nc 
require it. Little is known of the chemical structure « 
many of these substances. King and Bottomley (195: 
isolated a leuco-anthocyanin, however, which the 
proved had a flavan-3 : 4-diol structure (7: 8:3’: 4 
tetrahydroxyflavan-3 : 4-diol), the tetramethyl ethe 
of which was afterwards synthesized by King an 
Clark-Lewis. Meanwhile, Swain had synthesized tt 
5:7: 3’: 4'-isomer by hydride reduction of taxifoli: 
This new leuco-anthocyanin does not oceur in Natur 
it being different from that in apple and cacao. Tw 
decades earlier, Robinson and co-workers provide 
considerable evidence for the structure of cyan: 
maclurin and peltogynol, neither of which belongs # 
the flavan-3:4-diol type.  Leuco-anthocyanins a» 
sometimes mobile on paper chromatograms, and th 
is a behaviour consistent with comparatively simp 
structures. A stationary class may be due m 
chemically unidentified polymers. 

Mr. W. E. Hills (Division of Forest Product 
Commonwealth Scientific and Industrial Resear 
Organization, Australia), in a communication « 
leuco-anthocyanins as the possible precursors 
tannins, showed that the leuco-anthocyanin conte: 
of vegetable tannin materials follows the intensity 
red colour imparted to leather. In regions of acti 
growth, such as the leaf tips and cambium dur» 
spring, there is a relatively high accumulation 
leuco-anthocyanins. Mr. Hillis presented eviden 
that in eucalypts these substances originate in t 
leaves and move down the phloem across the cai 
bium into the wood.  Leuco-anthocyanins may 
transformed into ‘tannins’ at the sapwood-hearbwo: 
boundary. 

Dr. W. Mayer (Chemical Institute of the Universi 
of Heidelberg), in a paper on catechins from the ba 
of oak and sweet chestnut, described the isolation 
(+)-catechin and (--)-galloeatechin from these plas 
tissues.  (4-)-Gallocatechin proved identical w. 
Oshima’s casuarin. Reduction of the pentameti 
ether with sodium and alcohol invoked desmethox, 
ation, and the resulting diphenylpropane was a 
obtamed from pentamethyl ( —)-ep:gallocatechin a 
was synthesized via the chalcone. The simi 
desmethoxylation of  O-trimethylpyrogallol w 
encountered by Kostanecki. 

In a communication on the occurrence and pr 
erties of dihydroflavonols (4-oxocatechins), Dr. J. 
Gowan, Mrs. E. M. Philbin and Prof. T. S. Whee 
(Chemistry Department, University College, Dubl 
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reviewed-tfie occurrence of the eight dihydroflavonols 
in the' plant kingdom:  dihydro-ksempferol and 
-myricetin occur most frequently. Dihydroflavonols 
have been synthesized by six methods: oxidation 
of 2’-hydroxychalcones and flavanones ; bromination 
of flavanone, followed by nucleophilic replacement of 
halogen; ring-closure of 2'-hydroxy-a-methoxychal- 
cones; treatment of 2'-acetoxychaleone dibromides 
with silver acetate or alkali; dithionite reduction of 
flavonols ; and reaction of aromatic aldehydes with 
2-hydroxyphenacyl! chlorides. Under the influence of 
alkali, dihydroflavonol disproportionates into the 
flavonol and flavanone, or affords the corresponding 
2-benzyl-2-hydroxycoumaran-3-one. 

Dr. W. B. Whalley (Organic Chemistry Depart- 
ment, University of Liverpool), discussing the stereo- 
chemistry of the chromans and related compounds, 
dealt with a stimulating application of conformational 
analysis. In common with King, Dr. Whalley agrees 
with the assignment to catechin and epicatechin of 
trans- and cis-structures, respectively, but he pro- 
duced evidence in favour of fresh conformations with 
3(@)-hydroxyl groups for both substances. Con- 
formational analysis has been extended to the 
3-hydroxyflavanones, 2-hydroxyisoflavanones and 
flavan-3 ;4-diols, and it is evident that Dr. Whalley 
will elucidate the conformation of the complicated 
O-ring heterocyclics by application of stereo-specific 
reactions. ` 

The Society will publish the symposium lectures 
sand discussions in book form, and this should interest 
«all those whose work brings them into contact with 
«polyphenols, tannins and. vegetable tannin materials. 

D. E. Haraway 


EAST AFRICAN INDUSTRIAL 
RESEARCH ORGANIZATION 


REPORT FOR 1954-55 


"T HE East African Industrial Research Organ- 

ization, which incorporates the East African 
Kndustrial Research Board, came into existence on 
April 1, 1955, and its first annual report* is a progress 
‘eport covering the period January 1, 1954-June 30, 
«955. The new Organization absorbs the staff of 
the previous Board, and provision is made for a 
“0 per cent increase during the next two years. The 
3ritish Government is contributing, from Colonial 
evelopment and Welfare Funds, 75 per cent of the 
apital expenditure for offices and laboratories and 
using, and half the recurrent expenditure during 
«he next two years. The Organization will be 
-esponsible to a board, on which the East African 
Tovernment and the East African High Commission 
Te represented. - 

The present report summarizes the work in the 
roduction of hecogenin from sisal waste, the plant 
x which has operated successfully since it was 
fficially opened in June 1954. A preliminary report 
as been issued on the investigation of coffee pro- 
«essing which indicates that there are three stages in 
rying fermented coffee and that it is desirable to 
ry-wash the fermented coffee initially as quickly as 
ossible, without using too high a temperature. 

"hen the coffee is dry enough to be safe from 
eterioration, the remaining process may be a slower 


* East African High Commission. East African Industrial Research 
rganization: Annual Report 1954-55. Pp ii--17. (Nairobi: East 
frican Industrial Research Organization, 1955.) 
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removal of moisture in a conditioning bin. Work 
with dual-fuel engines, using oil and indigenous 
wood, has shown taat producer gas can replace » 
diesel oil in a diesel ergine’and is utilized as efficiently 
thermally as the oiL Satisfactory ignition of the 
gas—air mixture can.b» achieved with a low proportion 
of the full-load consumption of oil; at least 70 per 
cent of the full-load rating of a coupled diesel engine 
and alternator can be carried on gas, while the 
governor retains full control of speed, and existing 
engines can be modided economically on the site. 

Chemical engineering research has been concerned 
with the utilization of natural steam, the production 
of salt and lme buring; in ceramics a refractory 
grog has been prodtced by. calcining fine kyanite, 
bonded into pellets with molasses in a rotary kiln, 
and also a porous grcg by grinding raw kyanite with 
charcoal, pelleting wizh molasses and calcining in the 
laboratory at 1650° C. Other work has been con- 
cerned with the procuction of phosphatic fertilizers 
and the pelletizing of retyl alcohol for use in retarding 
the evaporation of water from dams. For this latter 
purpose, following work by A. F. C. Cole, who died 
during the period, apparatus has been devised by 
which an output of £0 lb. a day has been achieved. 
The apparatus is described and illustrated in the 
report. 7 E 


CURRENTS THROUGH THE 
STRAITS OF DOVER 


EARLY a huncred and twenty-five years ago 
Faraday predicted that electrical potential 
differences would be st up in sed water, & conducting 
fluid, by its motion in the Earth’s magnetic field. 
His predictions were verified by measurement of 
voltages induced on submarine cables. During recent 
years, oceanographers^have begun to use measure- 
ments of the voltage differences in sea water as & 
useful method of studying water transport. In a 
recent paper (Phil. Trans. Roy. Soc., A, 248, 953 5 
1956) K. F. Bowden has demonstrated the value of 
the method in his study of the flow through the 
Straits of Dover. He has taken as his raw material 
fifteen months of continuous observations of the 
voltage fluctuations induced on & cable crossing the 
Straits of Dover, together with «four months of 
similar observations >n a cable crossing the south- 
western portion of tbe North Sea. Regular voltage 
fluctuations, about one volt m amplitude,’ produced 
by the tidal currents are a dominant feature of his 
records. These fluctaations, while serving & useful 
purpose for calibrating the voltage in terms of the 
mean flow through the Straits, have to be eliminated 
to study the more interesting residual currents. ‘The 
calibration, which depends on the conductivity of 
the sea, bed as well as the sea water, is done empiric- 
ally. Shorter-pericd fluctuations produced by 
magnetic disturbances are elimmated by filters in 
the measuring equipment and by smoothing of the 
graphical records. 5 
Prof. Bowden shows that the residual currents, 
which sometimes run with speeds as high as one and 
a half knots in either direction, are highly correlated 
with the local winds and the slope of the sea surface 
along the Straits. The correlation is also high with 
the wind system over the southern part of the North 
Sea and the English Channel, indicating that, the 
surface slope along the Straits is largely a consequence 
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of the regional wind system, though influenced as 
well by other factors. Prof. Bowden's measurements 
enabled him to make estimates of the coefficients of 
wind stress and of bottom: friction. These estimates, 
though somewhat high, agree in magnitude with 
other independent estimates and strengthen the 
probability that further development of the dynamics 
of the air-sea interactions can be made through 
similar studies. Such studies are at present being 
made of the Gulf Stream through the Florida Straits 
and of currents in the Cook Straits of New Zealand, 
and others are being planned. 

Prof. Bowden was perhaps fortunate in studying a 
region that has been extensively surveyed in the 
past and he had access to detailed meteorological and 
tidal information in carrying out his analysis. The 
method he has employed has emerged as a powerful 
supplement to the usual techniques of oceanographic 
survey and is, at present, the only practical way in 
which large-scale currents can be continuously 
monitored. N. P. Foronorr 


AMPHITHALLISM IN FUNGI 


By M. EILEEN KENNEDY and Pror. J. H. 
BURNETT 


University of St. Andrews 


T has generally been found that the mating systems 
of fungi are very constant features and thab if, 
for example, & species is heterothallic, it regularly 
produces spores which are homocaryotic in respect of 
mating type. However, exceptional fungi are known 
which produce spores both homocaryotic and hotero- 
caryotic for mating-type factors on the same fruit 
body. Lange! introduced the term ‘amphithallism’ 
to describe this condition in species of Coprinus. 
Recently we have investigated an amphithallic 


condition in some strains of bipolar gasteromycetes - 


of the Nidularia denudata ‘complex’, and it is now 
evident that confusion has arisen in the application 
of Lange’s term. This is because, first, different 
mechanisms give rise to the condition and, secondly, 
because the term has been applied to quite different 
phenomena. 

At least four mechanisms are known which can 
result in the production of spores both homocaryotic 
and heterocaryotic for mating-type by & single fruit 
body, namely : 

(1) In certain Basidiomycetes with four-spored 
basidia, an additional mitosis after meiosis results in 
the occurrence of eight-nucleate basidia. Two nuclei 
migrate into each basidiospore and they may carry 
the same or different mating-type factors, that is, 
the basidiospores will be homocaryotic or hetero- 
caryotic for mating type, respectively. Unequivocal 
cytological and breeding evidence for this situation 
has been obtained in strains of Nidularia denudata 
by one of us (M. E. K.), details of which will be 
published elsewhere. Circumstantial evidence for a 
similar mechanism is available in Omphalia flavida*, 
Coprinus plagioporus and C. subpurpureus!. 

(2) In certain Basidiomycetes with two-spored 
basidia, meiosis occurs in the basidium and two 
nuclei migrate into each basidiospore. Single basidio- 
spore isolates usually germinate to give a mycelium 
bearing clamp-connexions. Exceptions have been 
recorded in Coprinus sassit (= C. ephemerus f. 
bisporus)”, Galera tenera f. bispora?, Aleurodiscus 
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canadensis* and Mycena rubromarginata’. In these 
fungi some single-spore isolates failed to -form clamp 
connexions, and appropriate matings demonstrated 
that such isolates, of the same species, carried com- 
plementary mating-type factors, that is, the basidio- 
spores from which these isolates originated were 
homocaryotic for matmg-type factors. Recently, 
Terra? has demonstrated that this interpretation is 
correct in Stropharia umbonatescens and has also 
demonstrated, by mechanical separation, the hetero- 
earyotie nature in respect of mating type of the rest 
of the basidiospore isolates. It is not known at 
present why basidiospores of such fungi are normally 
heterocaryotie in this respect, although an association 
between nuclei of complementary mating type during 
migration into the spore has been suggested’. 

Basidiomycetes have been described which, in 
addition to two- and four-spored basidia, possess a 
variable but usually small number of basidia which 
bear three, five or more spores. It has been sug- 
gested^* that unequal distribution of the four nuclei 
derived from meiosis to these basidiospores would 
result in spores homo- and hetero-caryotic in respect 
of mating type. No acceptable experimental evidence 
has been presented, as yet, in support of this claim. 

(3) Most Ascomycetes regularly produce eight, 
initially uninucleate, ascospores; but occasionally 
some of them are replaced by ‘giant’ binucleate 
spores, some of which may be heterocaryotie for 
mating-type factors, for example, Neurospora crassa’. 
In other Ascomycetes four, initially binucleate, spores,, 
each heterocaryotic for mating type, are formeall 
regularly in each ascus. But in these fungi uni- 
nucleate ascospores, which are necessarily homo- 
caryotic for mating-type, are formed exceptionally 
with variable frequencies, for example, in Neurospora: 
tetrasperma!*?, Podospora anserina™. The mechanism- 
common to both these exceptional conditions is the 
irregular delimitation of the cytoplasm at spore 
formation, but the causes of such irregularities have 
not been fully investigated. A similar kind om 
irregularity is presumably responsible for the occa 
sional heterocaryotic meiospores produced by the 
Phycomycete, Phycomyces blakesleeanus™. 

(4) Heterocaryosis for mating-type factors in the 
ascospores of the four-spored Ascomycetes such a: 
N. tetrasperma is a consequence, not only of the modi 
of spore delimitation, but also of the orientation o 
the spindles during nuclear divisions in the ascus anc 
the time of segregation of the mating-type factor. 
during meiosis?. However, the occurrence of asc 
with initially binucleate ascospores, which are homo 
caryotic for mating type, has been reported?5!5, Th 
NN. tetrasperma it has been suggested" that this may 
come about as a result of irregularities in spindl 
orientation; but a different mechanism, the inter 
vention of crossing-over between the mating-typ 
locus and the centromere, which alters the spatio» 
segregation pattern of the mating-type factors in th: 
ascus, has been described!5 for P. anserina. Com 


.pletely acceptable cytological and genetical evidenc 


for these hypotheses is not available. 
Amphithallism can be applied to the results of th 
four types of behaviour described, since they all lea 
to the production of spores, homocaryotic an: 
heterocaryotic for mating type, by a single fru: 
body. But amphithallism will affect the matin 
systems of different fungi in quite different way: 
For example, in an outbreeding form such as Coprinu 
subpurpureus, amphithallism restricts the degree c 


potential outbreeding, but in an inbreeding fungt 
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such as Neurospora tetrasperma it will introduce a 
measure of potential outbreeding. 

The other point to which we direct attention is the 
suggested application by Olive’? of amphxthallism to 
an altogether different mode of behaviour. He has 
shown that smgle-ascospore isolates of Sordaria 
imicola will produce fertile perithecia m culture, but 
«f such isolates are grown in pairs, fertile perithecia 
are formed preferentially in the zone of contact 
between them. He suggests that the definition of 
amphithallism be extended to include this condition, 
which he describes as the tendency in a homothallic 
organism towards heterothallism. Such usage seems 
to us to be a misapplication of the term. Olive’s 
situation is reminiscent of that described as "relative 
heterothalism" in Aspergillus nidulans!*, and the 
mechanisms responsible for these phenomena are not 
yet understood. But the causes and consequences of 
these phenomena must be entirely different from 


NATURE 


883 


those responsible for the amphithallic condition as 
described earher. [Feb. 4 
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EFFECT OF SOLUTE CONCENTRATION IN THE IRRADIATION OF 
AQUEOUS SOLUTIONS BY IONIZING RADIATIONS 


By Drs. G. R. A. JOHNSON, G. SCHOLES and J. WEISS 
King’s College (University of Durham), Newcastle upon Tyne 


URING recent years, considerable attention has 

been paid to the chemical action of ionizing 
radiations on aqueous solutions, largely due to the 
sossible significance from a radiobiological point of 
view. Most of the work hitherto reported m the 
iterature has been concerned with very dilute 
solutions ; but ıt is clear that, with regard to the 
ylucidation of the reaction mechanisms as well as to 
the biological aspects, the behaviour of more con- 
'ntrated solutions and altogether a much wider 
‘ange of concentrations should be considered. 

For dilute aqueous solutions, it 1s generally accepted 
shat the chemical action of ionizing radiations on the 
olute is an indirect one, that 18, via the free radicals 
OH, and H) produced from the water’. On this 

wasis, the chemical yield should be independent 
f concentration of solute over a fairly wide range, 
«rovided that sufficient solute is present to utilize all 
She available radicals produced from the solvent. It 
‘as been usually supposed that this, in fact, holds in 
Jl cases. With organic solutes, however, no clear 
xperimental evidence has been presented to prove 
uch 2 generalization. 

In the course of some recent work on the mechanism 
f the chemical action of X-rays on several organic 
ompounds in dilute aqueous solutions, detailed 
tudies have been made of the effects of concentration 
f solute on the yields of radiation products. It has 
een found that in none of the cases so far mvesti- 
ated does the yield actually become independent of 

Me solute concentration up to concentrations of 
bout 1 M. Fig. 1 shows the dependence of the 
nitial yields of acetaldehyde from aqueous ethanol 
«lutions? and of pyruvic acid from lactic” acid 
olutions, as a function of solute concentration ; 
‘radiations were carried out m the presence of dis- 
olved oxygen, at room temperature. These experi- 
nents show that within the range 10-°-1-0 M, the 
ield of the product never becomes independent of 


the solute concentration. The relative increase in 
oxidation yield is greatest in the lower region, that 
is, up to 10-? M. However, at higher concentrations 
the yield still contirues to increase and, in these 
Systems, can eventually attain values which are 
considerably greater shan the maximum that could 
arise from the yield of hydroxyl radicals resulting 
from the decomposit.on of water by the radiation, 
normally supposed io correspond to G c 3-0—3:5 
(molecules/100 eV.). Over the concentration-range 
considered here, ‘direct effects’, that 18, changes due to 
the absorption of the radiation energy by the solute, 
even at the highest concentration employed, cannot 
amount to more than about 10 per cent. 

In several other reactions induced by radiation 
in aqueous systems, for example, the formation of 
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Fig. 1. Irradiation of aqueous solutions with X-rays (200 kV ) in 
the presence of oxygen (1 atm.) pH =12.  Dose-rate = 
2 x 10" eV./ml./mmn. [G rese) — 15 5] 
Dependence of the initizl yields on the solute concentration. 
Curve A: pyruvic acid from lactic acid solutions; curve B: 
acetaldehyde from ethanol solutions 
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ammonia from «-alanine?, of inorganic phosphate 
from the «- and B-glycerophosphates (Taylor, Scholes 
and Weiss, unpublished results) and from ethyl 
phosphate (Wheeler, Scholes and Weiss, unpublished 
results) and of acetaldehyde from ethylamine?, it has 
been found that, over the range of solute conéen- 
trations studied, the yield of the product does not 
attain a constant value. All these experiments were 
carried out with X-rays (200 kV.) in the presence of 
dissolved oxygen. Some preliminary experiments, 
using cobalt-60 y-rays, which have been carried out 
with the ethanol and lactic acid systems, have shown 
that the dependence of the yield on solute concen- 
tration is essentially similar to that observed with 
X-rays. Although in a given system the pH of the 
solution is sometimes a determining factor for the 
yield of the products, it does not, in general, appear 
to influence the overall dependence of yield on 
concentration. 

A few cases have previously been reported in which 
the effects of solute concentration have been studied. 

_It has been emphasized that there is a marked 
dependence on concentration of the yield of ammonia 
from glycine‘; reference may also be made to the 
irradiation, with y-rays, of solutions of formie acid’ 
and of ethanol’, where somewhat similar effects have 
been noted. It should be pointed out that in the 
early experiments of Fricke ef ai", Kinsey’, and 
Stenstróm and Lohmann’, the yield of the product 
did not become independent of concentration over 
the range investigated. 

Hydrogen peroxide is produced in all these solutions 
irradiated in the presence of oxygen, and the yield 
of this has been determined, in several systems, as & 
funetion of solute coneentration. Some of the results 
obtained are recorded in Fig. 2. The rather striking 
fact emerges that the initial yield of hydrogen per- 
oxide (G(H;O,)), in contrast to that of the organic 
product, is, in these cases, more or less independent 
of solute concentration over a relatively wide range ; 
the value of G(H,0,), however, varies according to 
the solute and must, therefore, be related to the 
mechanism of the oxidation processes involved. It is 
of some interest to note that in all the cases examined 
(cf. Fig. 2) the yield of hydrogen peroxide becomes 
practically independent of solute concentration when 
the latter exceeds about 10-? M, that is, the concen- 
tration at which the rate of increase of the yield of 
the organie product changes markedly. 

It is difficult to reconcile these observations with 
some of the simple views on the action of ionizing 
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Fig. 2. Dependence of the initial yields of hydrogen peroxide on 
ihe solute concentration in different aqueous solutions Irradiated 
- with X-rays (200 kV.) in the presence of oxygen (1 atm.). Dose- 
rate = 9 x 10!' eV.[ml jmin. [@(Fe*+) = 15 5] g 
O, Ethanol, pH = 12; @, ethanol, pH = 5:5; Q, lactic acid, 
4H —12; A, a-glycerophosphate, pH — 1-2; A, B-glycero- 
phosphate, pH = 1-2; W, monoethyl phosphate, pH = 1:5 
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radiations in aqueous systems. The observed increase 
in the yield of organic product with increasing con- 
centration of solute could possibly be explained, for 
example, by (a) reactions of the solute with hydrogen 
atoms when the concentration of the former is 
sufficiently high to compete with oxygen in the 
reaction H + O; — HO,; (b) electronic excitation of 
the solute molecules by the slow electrons produced 
by the ionizing radiations’ ; (c) further reactions of 
the solute with those active species (for example, 
free radicals) which may only become available at 
higher concentrations of solute. (It should be borne 
in mind that we have no independent knowledge of 
the extent of the primary decomposition of the water 
into free fadicals, and there could be, in the more 
dilute solutions, an appreciable amount of recom- 
bination or deactivation of the active species.) 

The dependence of the overall yield on the con- 
centration of the solute ([c]) should be, in each of the 
cases discussed above, given to a first approximation, 
by an expression of the type : 


kı [e] 
ka + kg [c] 


where, in general, kı, ka k, are functions of the 
various parameters such as the initial local concen- 
tration of the free radicals in the tracks of the 
ionizing particles, the concentration of molecular 
oxygen, eto.; the experimental results (cf. Fig. 1) 
do, in fact, appear to conform with such an expres- 
sion. (It should be pointed out also that the nature 
of the yield-concentration plots does not support the 
occurrence of chain reactions in the systems unde: 
consideration.) 

It is clear, from the above remarks, that in studies of 
the effects of ionizing radiations on organic compounds 
in aqueous systems, much more attention should be 
paid to the influence of concentration of solute, 
selection of any arbitrary concentration for the 
elucidation of the reaction mechanism may lead tc 
erroneous conclusions. In particular, caution must 
be exercised in deriving values for the yields o 
primary radicals from the results obtained in any 
system at any one concentration of solute. Never 
theless, the study of aqueous systems of organic 
compounds, rather than of some smmple inorgani 
systems, appears to be capable of yielding mor 
complete information about the various primary 
processes following absorption of radiation, since i 
is possible that some important features may not b 
revealed in simple inorganic systems where the sam: 
product is often formed via different routes. 

Some of the experiments reported here were carrie: 
out by Mrs. Freda Hope, to whom our thanks ar 
due. We wish to acknowledge, with thanks, th 
financial assistance of the North of England Counc 
of the British Empire Cancer Campaign and of th 
Rockefeller Foundation. [Feb. 27 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. : 
No notice is taken of anonymous communications. 


Structure of Azulene 


PREVIOUS work on the crystal structure of azulene! 
«as shown that the apparent space group is P2,/a 
7524) with two molecules in the unit cell. This implies 

centrosymmetric molecule, which is in conflict with 
10 chemical evidence. The two most likely explana- 
ons of this discrepancy are: (a) that the implied 
antre of symmetry is only statistically true, and is 
ue to rotating molecules or a disordered structure ; 
w (b) that the absent spectra leading to the deduction 
K the space group P2,/a are accidental, and that the 
‘ue space group is really of lower symmetry. 
Künthard? has discussed these possibilities, and in 
acent work? has shown that a comparison of the 
wtropies of azulene and naphthalene (which has 
milar lattice dimensions) appears to confirm the 
resence of some disorder in the azulene crystal. 

We have now made a further examination of the 
cystal structure of azulene and have obtained the 
all dimensions a = 7-91 + 0-02, b = 6-00 + 0-02, 

= 7'84 + 0-02 A., B = 101° 30’ This unit cell 
intains two molecules of C,,H, and the (AOI) 
xflexions are absent when h is odd. We have looked 
xr the (040) spectra carefully up to the seventh order, 
‘ving long exposures on oscillation photographs, but 
«ve only been able to find (020) with F about 15-5 
md (060) with F about 1-7. What appeared to be a 
rak (010) was observed with copper radiation, but 
uis 1$ probably spurious and could not-be repeated 
ith iron radiation. 

So far our work is in good agreement with previous 
ssults and suggests the space group P2,/a, although 
mly two (0k0) reflexions can be recorded. To obtain 
irbher evidence we have applied the statistical tests 
{£ Wilson‘ and Howells’ to the (A0l) spectra, and 
1e results indicate quite strongly that the pro- 
ction of the structure on (010) is non-centro- 
7;mmetrieal. If this conclusion is accepted, it means 
aab the (050) absences are accidental and that the 
yace group is probably Pa (C?) with two asymmetric 
ioleeules in the unit cell. 

Proceeding on this assumption, a trial structure 
rased on the chemical formula was postulated and 
fined by the method of difference syntheses. Good 
Zreements were soon obtained for all the (AOI) 
vectra, and an electron-density projection of the 
wucture on (010) is shown in Fig. 1 At this stage 
ie average discrepancy between observed and cal- 
ulated structure factors in the (h07) zone is 11 per 
mt. The other zones also give substantial agree- 
vents and are being further refined. 

The positions of the molecules in the unit cell are 
milar to those of the naphthalene structure‘, 
“though the azulene molecules have a rather different 
‘entation. Their position with respect to the glide 
Mane is such as to create an almost exact halving 
K the (050) spectra; but this halving is, of course, 
xcidental in the sense that it is not necessarily 
nposed by the symmetry elements of the space 
coup. From Fig. 1 it is seen that the molecular 
lane is steeply inclined to (010), as in the correspond- 
ig naphthalene structure, and this prevents clear 
2solution of all the atoms. Nevertheless, the form 
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Tig. 1. Projection of the azulene structure on (010) 


of the molecule, consisting of a fused five- and seven- 
membered ring system, can be clearly seen. Although 
some disorder may be present in the structure, it does 
not seem to be enough z0 prevent a full determination 
of the molecular struciure by the X-ray method. 

'The peak values of the electron density are seen 
to vary in an interessing manner on the different 
atoms; but neither these variations nor the variations 
of bond-length which. can be obtained after allowing 
for the orientation are significant at the present stage 
of refinement. As ths structure is non-centrosym- 
metric, if is expected that this refinement process 
will have to be carried quite far; probably with the 
use of full three-dimensional data, before really 
significant and chemically interesting results are 
obtained. This work is now proceeding. 

We are indebted to Prof. Wilson Baker and to 
Dr. E. Clar for supphes of pure azulene. 

J. MowrEATH ROBERTSON 
H. M. M. SHEARER 
Chemistry Departmant, 
University of Glasgow. 
March 5. 
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Radioactivity of Iron Meteorites by the 
Photographic Method 


We wish to presert the preliminary results of a 
study of the «-radioactivity of iron meteorites by 
the method of nuclear emulsions. , 

The important work of Paneth's group! on the 
helium ages of iron -neteorites shows uranium ‘and 
thorium contents of D.1-1 x 10-9 gm./gm. Davis’s 
radium determinations on seven iron meteorites gave 
uranium equivalents of the same order of magnitude’. 

The meaning of the helium ages has been discussed 
by Urey?*. He stetes that on thermodynamical 
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grounds?» one would expect in the metallic phase of 
meteorites concentrations of uranium and thorium 
considerably lower than 10-? gm./gm. On the other 
hand, Urey? and Singer? have suggested that radio- 
genic helium could be preferentially lost as a result 
of a localization of radioactive elements in the bound- 
aries between crystals. In such an event, ages by the 
helium method would be too low. 

Recently, Reed and Turkevitch’ have used activa- 
tion methods to determine the uranium content of 
two iron meteorites. Their results are lower than those 
of Paneth’s group by at least one order of magnitude. 

The nuclear emulsion method appears particularly 
appropriate for such measurements of very low radio- 
activity, especially when one deals with the localiza- 
tion of radioactive elements. In spite of the fact that 
definite conclusions cannot, as yet, be drawn, we 
think it worth while to give & progress report on our 
work on this problem, pointing out, in particular, 
the technical difficulties and the Imutations of the 
method. <A detailed account will be published 
elsewhere. 

We have studied so far two iron meteorites : 
Toluca (Hamburg) and Carbo. Uranium and thorium 
contents have been determined by Dalton e£ al. on 
other samples of these octahedrites§. We have 
counted and localized two thousand a-particle tracks, 
on an area, of 32 cm.* of plates (Ilford C2, exposure 
time 140 days). Range-distribution analysis indicates 
that more than 85 per cent of the «-particles counted 
must result from surface contamination of the 
samples by polonium, in spite of many precautions 
to prevent it. However, this contamination corre- 
sponds to no more than 100 polonium atoms (10-16 
curie) per sq. cm. 

To reduce as much as possible the effect of the 
surface contamination in determining the uranium 
and thorium content, only tracks with a residual 
range in the emulsion of less than 15 microns were 
taken into account. This being the shortest range in 
the uranium and thorium families, tracks of less than 
15 microns must have originated within the sample. 
Uranium and thorium contents, calculated in this 
way, are given in Table 1; it must be kept in mind 
that these are maximum values. 

We have also determined a maximum value of 
10-? gm./gm. for the uranium and thorium concentra- 
tion in the troilite phase of Toluca. We conclude that 
the uranium and thorium found by Paneth’s group 
in Toluca (Hamburg) is not. all localized in the 
troilite phase, since the resulting specific activity 
. should have been easily detected under our experi- 
mental conditions. The relatively umportant degree 
of contamination has prevented us so far from de- 
ciding if the activity is concentrated in the inter- 
crystal boundaries. 

Our. upper limit of 0-6 x 10-8 gm. uranium/gm. 
agrees with the results of Paneth and co-workers, but, 
of course, does not contradict those of Reed and 
Turkevitch. We hope in further experiments to lower 
our level of contamination by 8 factor of ten, which 
should clearly throw our findings in favour of one or 
the other of these contradictory results, and further 


Table 1. URANIUM AND THORIUM CONTENT (in 107° gm./gm.) 


Toluca (Hamburg) 





This work 


Paneth’s group 
results (ref. 1) 
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our knowledge on the distribution of radioacti 
elements in meteorites. 

We wish finally to point out that a lower lmit 
the uranium and thorium concentrations in Tolu 
(Hamburg) can be obtained from its minimum rad: 
genie helium content!, if we assume for it. an a 
of 4:6 x 10? years? and if we suppose that 
radiogenic helium was lost. This comes out a 
U > 1-5 x 10-2 gm./gm.; Th > 2 x 1023? gm./g 

We are indebted to Prof. F. A. Paneth for supplyi 
the sample of Carbo, and we wish to thank him a 
Prof. H. C. Urey for stimulating discussions. \ 
thank the Institut Interuniversitaire des Scien 
Nueléaires (Belgium) and the Theodor Koct 
Institut (Berne) for financial support. 

S. DEUTSCH 
E. Picciorro 
Laboratoire de Physique Nucléaire, 
P Université Libre de Bruxelles. 
F. G. HOoUTERMANS 
Physikalisches Institut der Universitat, 
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Electric-breakdown Tracks in ‘Perspex’ 


Mason? has shown that the short-time elect 
strength of polythene -and other solid insulati 
materials may have an average value many times l 
than the intrinsic breakdown stress, because of 1 
distortion of the field and the high local stress at 1 
ends of discharges. Still to be explained, howev 
is the steepness of the breakdown voltage/ti 
characteristic for 50 o./s. stresses of a few secor 
duration. 

In order to investigate this problem, polythe: 
‘Perspex’, and polystyrene specimens have be 
broken down between needle-pomt electrodes in hi 
quality transformer oil at room temperature, p 
vision being made to short-circuit the breakdo 
path in the specimen within a few micro-seconds 
the breakdown. In this way, the nature of the bre: 
down channels may be observed in the absence 
damage resulting from the passage of fault curr 
(Fig. 1) A similarity, most pronounced in : 
‘Perspex’ specimens, has been noted between : 
nature of the breakdown propagation and that 
the streamer breakdown of air. 

A ciné-film hes been made of a breakdown 
‘Perspex’ sheet, 4 in. thick, disposed as shown 
Fig. 2, at 50 kV. r.m.s., 50 c./s., and the last sect 
of this film is reproduced in Fig. 3. Hach fra 
corresponds to successive third half-cycles, and : 
time taken for the breakdown to be propaga 
through the specimen was about 15 sec. When: 
film is projected at two frames per second ($ of nor: 
speed) a step-by-step erosion from alternate poi 
(probably as each becomes positive) may be seen 
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Position of 
needle point 





Position of 
needle point 


Fig. 1. Breakdown tracks in ‘Perspex’ undamaged by fault 
current 
, ^u 
EE 
— aunmy 

r 

rav 
Fig. 2. Arrangement of specimen for ciné film of 50 c./3. break- 


down in ‘Perspex’ 


The evidence suggests that a possible mechanism 
f breakdown propagation from pointed electrodes 
that is, needles or the ends of discharge streamers) 
3 the flow of free electrons towards the positive 
lectrode, permanent damage to the material occurring 
‘ear to the ends of the channels where the current 
lensity is sufficiently high. The electrons may be 
xcited from imperfection levels, possibly by radiation 
rom discharges. This suggested mechanism would 
ccount for the random nature of many of the channels 
nd for the fact that channels from opposite electrodes 
ollow separate paths. 

The breakdown mechanism described is observed 
o be a step-by-step process, cycle by cycle. The 
umber of cycles to breakdown depends on the current 
lensity in the discharge channel, which itself depends 
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upon the excitation and subsequent acceleration of 
initially trapped electrons. Because the current would 
depend strongly on shé' stress, the time to breakdown 
falls rapidly as the stress is increased. 

Since this communication was prepared, my 
attention has been directed to some similar work 
which has just been published in Germany?. 

W. P. BAKER 
Research Department, 
Metropolitan-Vickers Electrical Co., Ltd., 
Trafford Park, 
Manchester 17. 


! Mason, J. H., Inst. Elect Eng. Monogrāph No. 127 (April 1955). 
* Muller, U., Wiss. Z. Tech. "Toschsch. (Dresden), 4, No. 4, 629 (1954-55). 


Damping of the Earth’s Free Nutation 


THE ‘free nutation’ of the Earth is a motion of 
the Earth's instantaneous axis of rotation around its 
mean position. The poles (intersections of the axis 
with the Earth's surface) describe changing orbits" 
with tho ‘Chandler period’ of about fourteen months. 
Every six or seven yzars the amplitude of these orbits 
reaches a maximum of up to ten metres and then 
decreases almost to zero. Following Jeffreys’, Bondi 
and Gold* have considered that the free nutation 
has a characteristic lamping time of the order of ten 
periods. They find -hat such heavy damping cannot 
arise from internal motion of the core or from relative 
motion between cere and mantle, and conclude 
that it results from non-elastie behaviour of the 
mantle. 

However, I doubs that the damping is as heavy 
as they suppose. Schweydar* has shown that the 
form and amplitudes of the observed complicated 
motion of the poles can be explained with a good 
‘approximation as a beat phenomenon between the 
free Chandler period of the Earth of about fourteen 
months and a periedie annual displacement of the 
Earth's axis of inertia. He found that the average 
annual movements cf air masses from one hemisphere 
to the other alone should produce displacements 
of the poles of inertia with an average annual range of 
roughly three metres, which is enough to explain the 
amplitude of the rutation; there are appreciable 
variations from year to year due to changes in the 
meteorological conditions. On the other hand, 
observations of the aplift in formerly glaciated areas 
and the existence of deep-focus earthquakes indicate* 
that the mean time of viscous relaxation in the 
upper 700 km. of the Earth’s mantle is at least of 
the order of a hundred years. From this a coefficient 
of viscosity of the crder of at least 10?! poises may 
be derived. The period of only about seven years 
with which the amplitudes of the free nutation 
increase and decreese is probably short compared 
with the damping time of the nutation. Moreover, 
the energy transfer om atmospheric and other pro- 
cesses to the Chandler motion is unknown.  Con- 





Fig. 3. Last fifteen frames (left to right) of ciné-film of 50-c,/s, breakdown developing In ‘Perspex’ 
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sequently, it does not seem possible to interpret the 
decay curve of the nufation and to discriminate the 
effect of damping from; the beat phenomenon. 

a oS e B. GUTENBERG 

Seismological Laboratory, 
California Institute of Technology, 
x Pasadena. 
; Dec. 27. 
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A New Theorem in Electrostatics and 
its Application to Calculable Standards 
of Capacitance 


"ALTHOUGH capacitance has the dimensions of 
length only, usually two or more separate lengths 
. re needed to compute the capacitance of the various 

» forms that have been used as standards. In seeking 

a form of calculable capacitor involving a minimum 

number of determinations of length, we have in- 

vestigated cylindrical systems and have discovered 

a particular class of capacitor in which the capacitance 

depends on one length only to the first order. For 
example, if a square cylinder is constructed from four 
“conducting planes which are insulated from each 

"other at the corners, then the direct capacitances 

per unit length of cylinder, between each pair of 

opposing inside faces, are equal and independent of 
the size of the square. This direct capacitance was 


caloulated’as} + cm.jem., and if was also calculated 
TS 


that if the cross-section was reetangular with a ratio 
of sides of 1 + 8, 8 «£ 1, then the mean of the two 


; ) ^ 
Cocefoss-capaeitances was pa {1 +3454... i 
VEL us T 


^. em.jem. These calculations confirmed that, providing 
| the asymmetry was not too great, a standard 
"capacitor could be constructed which required only 
one length measürement for the computation of ita 
capacitance. The length of the capacitor may be 
defined by insulating a length of one face from the 
-remainder of that face, which remainder functions 
as à guard. 
The capacitance per unit length and asymmetry 
effects were. calculated for a number of other sym- 
metrical cross-sections. These calculations all gave 





In A 
‘uthe same value, namely, Ta à 6.8.u., as the capacitance 
E akt x 


8 








D 
Fig. 1. . Cross-section of cylindric ‘shell 
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Fig. 2. Cross-section of experimental eapacitor 
per unit length, and this result led one of us (D. G. L.) 
to propose and prove the following theorem : ; 
Let the closed curve S (see Fig. 1) be the cross- 
section of a conducting cylindrical shell, which cross- 
section has one axis of symmetry AC but is otherwise 
arbitrary. Further, let this shell be divided into four 
parts by two planes at right angles, the line of inter- 
section of the planes being parallel to the generators 
of the cylinder, and one of the planes containing the 
symmetry axis AC. Then the direct capacitance, per 
unit length of the cylinder, between opposing parts 
of the shell (for example, aß to 13), due to the fiel 
inside (or outside) the shell, is a constant: ; 


esu. = 0:-0175576 esu. 


As a consequence of this theorem, it is clear. that 
the choice of the cross-section, for a cylindrical 
standard capacitor, is limited only by the require- 
ments that the cross-section have one axis of sym- 
metry and that it be a closed curve. 

A cross-section which satisfies these requirements 
and at the same time is easy to realize in practice 
is that of the space between four circular cylinders 
the axes of which are arranged to lie at the corners 
of a square (see Fig. 2), Accordingly, a capacitor of 
nominal capacitance 1 pF (equivalent length, 20-151 
in.) was constructed, using four pieces of stock 
silver-steel rod (nominal diameter, 15/16 in.) for the 
cylinders and suitably shielded externally so that only 
the inside field contributes to the capacitance. Two 
of the rods (2 and 4) were provided with end-guards 
to define their lengths and the rods were insulated 
from each other by mica spacers (0-004 in. thick) 
placed in the end guard region. 

The cross-capacitances (1-4 and 2-3) were meas: 
ured, and although they differed from the moan 
eapacitance by as much as 0:3 per cent, this mean 
agreed to within one part in ten thousand with the 
capacitance calculated from the measured lengths ol 
the guarded rods, due allowance being made for the 
dielectrie constant of the air. It is proposed to con. 
struct a precision capacitor based on this design. 

Full details of these investigations will be publishec 
elsewhere. ; 

A. M. THOMPSON 
D. G. LAMPARD 

Division of Electrotechnology, 

Commonwealth Scientific and 
Industrial Research Organization, 

University Grounds, 
Sydney. Nov. 2. 
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Oxidation as a Source of ‘Anomalies’ 
in Amylose 


Prat and his collaborators'-? have found that 
unylose prepared from potato, sago, maize and 
apioca starch cannot be degraded by purified 
amylase or phosphorylase to an extent greater than 
bout 70 per cent. Retrogradation of the amylose, 
vhich might have accounted for this, has been ruled 
jut*, leaving the implication that a proportion of the 
noleeules of amylose have either an anomalous non- 
edueing end-group, or an anomalous group at some 
»wint along the chain. Peat, Thomas and Whelan‘ 
ind that the anomaly ean be removed by treating 
imylose with a 8-glucosidase, termed Z-enzyme, and 
herefore pone that it may result from the presence 

a single glucose residue attached to the main 

y & link of B- configuration. 

An alternative possibility is that the anomaly is 
m artefact introduced during the preparation of the 
mylose. This might happen through. air-oxidation® 
‘uring the isolation of the amylose, or, if the starch 
i à commercial sample, during the industrial pro- 
essing of the starch. 

To test this possibility, starch, freshly prepared 
tom potatoes, was dispersed in neutral 1 per cent 
odium chloride solution in the absence of oxygen, 
nd fractionated as described previously. Samples 
f the amylose fraction (‘blue value’ 1-3) were then 
reated with oxygen and their susceptibility to 
rystallized potato phosphorylase? compared with 
hat of the untreated amylose. 

The oxidized samples were prepared by blowing 

xygen at 95^ C. through portions of the amylose 
issolved in.(a) 0-5 M. sodium hydroxide and (5) 0-01 
T phosphate buffer, pH. 7-1. The intrinsic viscosity 
fthe amylose (measured in 0-5 M sodium hydroxide 
t 20* C.) fell in (a) from 3-09 to 1-13 in.a treatment 
isting 20 min, and in (b) to 0-98 in 8-75 hr. To 
nable a strict comparison to be made, a sample 
f the parent amylose was hydrolysed to an intrinsic 
iscosity of 1-02. by treatment with 0-1 M hydro- 
hlorie acid. at 60°C. for 78 min. in an atmosphere 
f nitrogen. The three samples of degraded amylose 
‘ere precipitated from neutral solution with butanol, 
nd solutions prepared from the precipitates by 
feam-distillation under nitrogen. 


No. 4515 








0 4 8 12 16 20 
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Fig. L Phosphorolysis of amylose. Curve (a), amylose previously 

oxidized in 0-5 M sodium hydroxide to [].- 1-18; (b) amylose 

previously oxidized at pH 7-1 to [y] = 0-98 ; Q amylose pre 
-viously nyurolysrd to fy] 2 E 
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When incubated with ‘phosphorylase in 02M 
phosphate buffer, pH 6-6,.2t 38°C., the parent 
amylose was degraced. smoothly to 90 per cent. of 
theoretical. Degradation was" ured by staining 
samples with iodire and meaguting the optical. 
density at 680 my. In a,control fo which phosphate 
was not added, there was no change in 24 hr. in 
intrinsic viscosity or in the optical density of the. 
iodine stain. The,phosphorylase was therefore: free 
from a-amylase and Q-enzyme. 

The three samples of. degraded amylose were 
ineubated simultaneously with phosphorylase under 
identical conditions. The results are shown in Fig. 1, 
in which degradation, expresséd as the percentage 
fall in optical density of the iodine stain, is plotted 
as a funetion of time. Tt can be seen that a limit was 
quickly approached in all three cases, and from the 
values at 6 hr. tbe limit approximated for the 
hydrolysed sample to 92-8 per cent, for the sample 
oxidized in alkaline solution to 80-7 per cent and for 
the sample oxidized in neutral solution to 67-4 per 
cent of theoretical. 

These results have been confirmed by duplicate* 
experiments, and it as therefore clear that anomalies 
which limit. phospherolysis can be introduced into 
amylose by molecular oxygen, and also that such 
anomalies are not present to any appreciable extent 
in native amylose. 

Two of us (H. B. and N. D. 8.) are grateful to thes 
Department of Scierzifio and Industrial Research for 
maintenance awards. 



















H. Baum 
G. A. GILBERT 
N. D. Scorr 
Department of Chemistry, 
University 
Birmingham 15. 
Nov. 25. 
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Photochemical Oxidation of Alcohols 
by Dichromate 


In a recent communication in Nature! a table is 
presented of the reactivities, per —OH. group of a 
series of alcohols towards hydrogen- atom abstraction 
by photo-excited quinones. These values are very , 
close to the relative reactivities of the alcohols to 
photo-excited dichromate solutions, for which approx- 
imate figures are available (Table 1)*. 


Table 1 


Dichromiate 


E 
Reactivity to. EE 
Quinone H 

| 










Ethanol 
n-Propanol 
iso-Propanol 


| 

| 

{ 

| Methanol 
| Glycerol 
fe 
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It might be concluded: from this that ihi first 
reaction in. photochemical oxidation by the di- 
chromate ion is hydrogen atom abstraction from the 
organic molecule., 






E. J. BOWEN 

Physical Chemistry 
Oxford. 

March 14, 
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, Mechanism ot ‘Inactivation of Tobacco 
Mosaic Virus by X-rays 


Inactivation of tobacco mosaic virus by X-rays 
has been studied by Gowen and Price, by Lea and 
associates! and by us*. The fraction surviving is 
an exponential function of dose with D, about 

9-3 x 105 r. This value corresponds to a target 
3000 A. long"and3about 40 A. in diameter?. 

"' Tf the nucleic acid is the target, as proposed by 
Epstein?, then it is ‘possible that X-rays produce 
their lethal effect by breaking a nucleic acid chain. 
If this is true, then nucleic acid isolated from heavily 
irradiated tobacco mosaic virus ought to have a lower 
average particle-length than nucleie acid from un- 
"irradiated virus. 

Since nucleie acid isolated from tobacco mosaic 
virus is a long, thin, fairly rigid rod*5, this theory 
can be put to test by measuring the intrinsic viscosity 
of isolated nucleic acid. To this end, 2 per cent 
solutions of tobacco mosaic virus were subjected to 
various doses of X-rays, and the nucleic acid was 
isolated by the method of heat denaturation’. The 
concentration of nucleic acid was determined from 
the height of the absorption maximum at 2570 A. 
The freedom from protein was verified by noting that 
the ratio of the extinction coefficients at 2600 and 
2800 A. agreed closely with that of tobacco mosaic 
virus nucleic acid and differed greatly from that of 
the virus’ protein’, Results are shown in Table 1 





Table 1. IwTRINSIO Viscosrry OF Tonacco Mosaic VIRUS NUCLEIC 
ACID FOLLOWING X-IRRADIATION 
Intrinsic Radiation Intrinsic Radiation 
viscosity dase viseosity dose 
iml jem.) (105 r.) (ml./gm.) (10* r.) 
Re 0 65 0-46 
77 0 37 1-85 
74 p, 0 40 1:85 


Nucleie acid isolated from X-irradiated virus has 

Sua lower intrinsie viscosity and, therefore, a lower 
average particle-length than that isolated from 

“unirradiated virus. Therefore, the action of X-irradia- 
tion is to break the nucleic acid rods. That this 
breakage occurs as a restilt of damage inside the virus 
particle is indicated by the observations that heavily 
irradiated tobacco mosaic virus possesses essentially 
the same sedimentation-rate, intrinsic viscosity and 
electron image size as unirradiated virus. One can 
show, on the basis of simplified Simha theory, that 
the effect of breaking once each particle in an initially 
uniform distribution of rods, with the position of 
the break being equally likely at any point along 
the rod, would be to reduce the intrinsic viscosity 
to exactly one-half of its initial value. This calcula- 
tion indicates that the order of magnitude is 1 for 
"the number of breaks per rod associated with irradia- 
tion doses of about eight times the value of D, for 
Jnactivation. uS ; 
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This result is consistent with the view that the 
lethal action of X-rays on tobacco mosaic virus is the 
breaking of a single molecular chain anywhere in the 
nucleic acid. A possible reason for the discrepancy 
between the lethal dose and the dose required to 
break the rod is that the structure of ribose nucleie 
acid may be a coil of several strands. 

An important deduction from these findings is that 
the biological activity of tobacco mosaie virus depends 
on the physieal intaetness of the nucleie acid. 
That a comparable degree of intactness of the protein 
is not required is indicated by the results reported 
by Schramm‘, to the effect that tobacco mosaic virus 
which has lost considerable protein still shows full 
biological activity. 

This work was supported by the U.S. Atomic 
Energy Commission under Contract No. AT(30-1)— 
913. 


Max A. LAUFFER... 
: Davip TRKULA © 
ANNE BUZZELL 
Department of Biophysics, i 
University of Pittsburgh, 
Pittsburgh, Pa. 
April 2. 
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A New Unidentified Indole Hormone 
in Maryland Mammoth Tobacco 


Ir has been reported previously! that the short-day 
plant; Maryland Mammoth tobacco, will flower under 
long day-lengths (143—153 hr.) if exposed-to varying 
dosages of y-rays. Recently, we have. been invest- 
igating the effect of y-radiation on the endogenous 
level of the indole compounds occurring naturally 
in leaf, stem, root and apical tissues of y-irradiated 
and normal Maryland Mammoth tobacco. Large 
quantities of these tissues (300—-1,000 gm.) have been 
extracted with absolute ethanol, employing a tech- 
nique for extraction and paper chromatography as 
described previously?.  Microlitre quantities of the 
extracts, after acidification and extraction with ethyl 
ether, were spotted on Whatman No. 1 filter paper 
and ehromatographed in seventeen different solvents. 
Colours were developed with  p-dimethylamino- 
benzaldehyde. 3-Indoleacetic acid was nob detected 
in any of more than thirty-five individual extractions 
of leaf, stem, root or apical tissues of normal or 
Y-irradiated Maryland Mammoth tobaeco. However, 
an unidentified indole compound was found in the 
leaf and apical extracts with Ry values as shown in 
'Table 1. 

Eluates of chromatograms containing the unknown 
have been assayed for activity in the split-pea 
curvature and tomato-petiole epinasty test. -The 
compound was found to possess activity in both 
these biological assays. In addition, through. the 
courtesy of Dr. K. V. Thimann and Dr. B. Stowe, 
of Harvard University, eluates of chromatograms 
containing the substance were tested and found to 
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Zable lL. Rr VALUES IN SIX SOLVENTS FOR VARIOUS KNOWN INDOLE DERIVATIVES 


891. 
















2-Propanol/ 2-Propanol/ "Water (chamber Water (chamber: 
Compound ammon./water | ammon./water Ethanol Water squilibrated with | equilibrated with 
(80:5: 15) (10:1:1) (70 per cent) kydroehloric acid) | ammon. hydtox.) 
| Unidentified indole compound of 
tobacco 0-98 i 0-98 0:97 0:67 0-82 
:3-Indoleacetic acid (Eastman | i hd 
3 odak 0:52 i 0.50 0-78 i 0-80 à 0-08 1 
1. 3-Indoleacetonitrile (Carbide and fuk i 
. Carbon Chemicals Co.) 0-98 0-98 0-95 0:40 ^7 0-60 i 
| Xthyl ester of 3-indoleacetic acid 0-98 0-98 0-94 0-69 0-87 i 





be active in the Avena curvature and straight-growth 





tests. 
The compound is stable to alkaline treatment, 
labile to acids, possesses an ultra-violet absorption 


spectrum. indicative of an indole ring system, and 
rives positive colours with Salkowski, Ehrlich's or 
Hopkins-Cole reagents. 

_In view of the absence of 3-indoleacetic acid in 
Maryland Mammoth tobacco leaf and apical tissue, 
md the presence of this physiologically active indole 
'0mpound, it appears that we are dealing with a 
iitherto undescribed naturally occurring plant- 
growth hormone. The compound is not 3-indole- 
wetonitrile, which lacks activity in the pea-eurvatare 
est, and it does not appear to be the ethyl ester of 
-indoleacetic acid which, unlike the unknown, is 
iydrolysed by alkalis. 

‘With the recent report of Luckwill and Powell? on 
he. absence of 3-indoleacetic acid in the apple, 
'videnee is accumulating that the hormonal regula- 
ion of growth in plants may not be restricted solely 
o the influence of 3-indoleacetic acid. 

Details of this investigation will appear in the 
kpril-June issue of the Contributions from Boyce 
Thompson Institute. 
| A. J. Vrrros 
WERNER MEUDT 
R. BEIMLER 


on Institute for Plant Research, Ine., 
Yonkers, New York. 
Feb. 38. 
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Inhibitory Action of Chlorpromazine 
on the Oxidation of D-Amino-Acid 
in the Diencephalon Part of the Brain 


Among several substances examined in our labora- 
wy for their influence on the activity of p-amino- 
"d oxidase, chlorpromazine (N-(3’-dimethylamino- 
“opyl)-3-chlorophenothiazine hydrochloride) was 
"to be a powerful inhibitor of this enzyme. 
he inhibitory mechanism was investigated using a 
arified oxidase enzyme system and Warburg mano- 
er, and the kinetic study carried out. p-Amino- 
oxidase protein was prepared from hog kidney 
the method of Negelein and Brómel! Each 
; 6 system consisted of apo-enzyme (protein Ej, 
$6 X 10- mole of flavin adenine dinucleotide 
‘epared by the method of Yagi e£ al.*, 6-25 x 10-2 
Ole of p-alanine. Amounts of chlorpromazine 
applied by Rhóne-Poulenc-Specia) ranging from 
x 10-5 to 4 x 10:* mole were added to these 
Zyme systems. <) - : 

























The relation betweer. p-amino-acid. oxidase activity 
and flavin adenine dinucleotide concentration is“ 
= ot a) 
where v is tho reactior velocity in the presence of a 
concentration f of flavin adenine dinucleotide, V is 
the maximum velocity obtained by increasing the 
concentration of flavin adenifie dinucleotide, and Ky 
is independent of f and V. Using this formula, the * 
dissociation constant cf flavingadenine dinucleotide 
with oxidase protein was calculated as 1-1 x 10-7 M. 

If an inhibitor acts by combining with oxidase 
protein competitively with flavin adenine dinucleotide 
or by forming a comolex with flavin adenine di- 
nucleotide, and K > K», the activity of the enzyme + 
can be represented by the following formula, as 
described by Burton? : 


Kp(l- iK) +f 
where £ is the concentration of inhibitor and K is its 
dissociation constant from its complex. with oxidase 
protein or with flavin adenine dinucleotide. 

If e, is the reaction velocity in the absence of 
inhibitor, from equatior (2) TN 


2 


To 


v 


tol 


yi 


4 


- 
E + 41 — E 

1 + |! E (3) 
&nd K can be evaluated. 

In an experiment, the values of v,je plotted against 
the concentration of chlorpromazine (i gave the 
straight line, the slope of which was 1-8. x 104Ljmol. ; 
and the values of v, and V were 41-5 yl, and 70-5 ul. 
of oxygen uptake in 30 min. respectively. From 
these values, K was caleulated as 2-3 x 10-5 mol. /1. 
The possibility of a complex forming. between 
chlorpromazine and flavin adenine dinucleotide was 
excluded by measuring extinction and fluorescence. 

It is therefore conzluded that the inhibitory 
mechanism of chlorpromazine on p-amino-acid 
oxidase can be attributed to competition with flavin 
adenine dinucleotide. 

These observations suggested that chlorpromazine 
inhibits the flavin enzymes in brain tissue. As 
chlorpromazine is believad,to have an influence on 
the diencephalon, the nhibitory action of chlor- 
promazine on enzymes with which flavin is con- 
cerned has been investigated. The activity of a 
homogenate of the diencephalon (comprising the 
thalamus, metathalamus. epithalamus and posterior 
part of hypothalamus) was therefore investigated. 
The oxygen uptake of a homogenate of the dien- 
cephalon freshly excised from a dog was measured 
manometrically. The endogenous respiration of the 
homogenate was inhibited by'eyanide. In the presence 
of cyanide, it was able to catalyse. the oxidation of 
p-alanine, and was actwated by the addition of 
flavin adenine dinucleotide. It was markedly 
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Fig. 1. Inhibitory action of chlorpromazine on the oxidation of 
D-alanine by a homogenate of diencephalon. Curves I-V show 
the oxygen uptake of the following reaction mixtures in a total 
volume 1-8 mL in each cup: Curve IV, pyrophosphate homo- 
genabe (pif 8:3) of 500 mgm. of wet diencephalon and 37/900 
potasshun cyanide (final concentration). Curve H, same as IV + 
D-alanine (final concentration, 5-6 x 107? MD. Curve I, same as 
TI + flavin adenine dinucleotide (final concentration, 1:4 x 
107* M), Curve III, same as TI + flavin adenine dinucleotide 
(final concentration 1-4 x 1077 M) + chlorpromazine (final 
concentration 2 x 1075 M) after 10 min. Curve V, same as HE + 
chlorpromazine (final concentration, 2 x 107* M) + flavin adenine 
dinnelestide (final concentration, 1:4 x 1075 M) after 10 min. 


inhibited by the presence of chlorpromazine, and. 
was recovered by the addition of flavin adenine 
dinucleotide, as shown in Fig. 1. The activity in 
this reaction mixture can be attributed to p-amino- 
acid oxidase in this tissue. 

From these results, it is considered that chlor- 
promazine will decrease the oxidation of the dien- 
eephalon by inhibiting its flavin enzymes in com- 
petition with flavin. adenine dinucleotide. These 
results may have some connexion with the pharma- 
ecological action of chlorpromazine. 

Kunro Yaar 
TosuiHaru NaAaATSU 
TAKAYUKI OZAWA 
Department of Biochemistry, 
School of Medicine, 
Nagoya University. 
Nov. 18. 
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Glucagon and the Regulation of 
Carbohydrate. Metabolism 


ui 

THERE is considerable experimental evidence that 
glucagon (hyperglycemic factor of the pancreas) is a 
Arue hormone which originates in the a-cells of the 
islets of Langerhans'. Its isolation and crystallization 
were reported in 1983?. The crystalline material 
appears to be a simple protein with a molecular 
weight of approximately 4,200 and an amino-acid 
content which differs significantly from that of 
insulin?. Minute doses of erystalline glucagon (0-Ly 
in the cat) cause a significant rise in blood sugar’. 
This effectis probably brought about by a stimulation 
of liver -glycogenolysis, since glucagon has been 
shown. to increase the net synthesis of liver phos- 
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phorylase*. Further than this, little is known abo 
the action or physiological role of glucagon. Curre 
speculation revolves about three possibilities : (a) th 
glucagon is an anti-insulin hormone’, (b) that it i84 
insulin synergist®, or (c) that it has no significa 
function in the control of carbohydrate metabolisn 

I wish to report briefly some experiments on t. 
effect. of glucagon and insulin alone and in combin 
tion on the utilization of peripheral glucose, and 
propose à theory of the role of glucagon in the regul 
tion of carbohydrate metabolism, Detailed expei 
mental results are being published elsewhere". 

Fifty-six men (ages twenty-one to forty-seve 
considered normal with respect to earbohydra 
metabolism, and in good general health, were studi 
under eontrolled basal conditions. All subjeets we 
kept under hospital conditions and on a high carb 
hydrate diet for sevoral days before the experiment 
which were done in the morning after a 14-hr. fa 
and 30-60 min. of bed rest in a special room; . TI 
effects of glucagon and/or insulin on arterial (capillar 
and venous blood-sugar levels were studied for 6! 
110 min. following a control period of 30-60 mi 
during which glucose alone was infused. (Glucag« 
and glucagon-free insulin were kindly supplied. t 
Drs. Behrens and Kirtley, of the Eli Lily (X 
Frequent blood samples (30-40 per subject) we 
drawn without stasis and analysed for glucose | 
the Nelson-Somogyi methods. 

The results showed that glucagon causes a high 
significant increase (P = 0-001) in. the differen 
between arterial and venous glucose. These findin 
confirm results previously reported from this la 
oratory using a different experimental procedure 
Insulin also increased the difference between arteri 
and venous glucose significantly (P = 0-01), as wou 
be expected. When both insulin and glucagon we 
administered together, the differences between arteri 
and venous glucose were significantly great 
(P = 0-001) than those with either glucagon : 
insulin alone. Fig. 1 summarizes the results fro 
the three experimental groups with respect to valu 
for the ratio of the difference between arterial ar 
venous glucose to the concentration of arteri 
glucose, which have been shown to be proportion 
to the specific rate constant of peripheral gluco: 








utilization under the special conditions of tl 
experiments”, ; 
0-20 au NESS, uS 
A "U- a 
f Ys GLUGAG 
t "sinu 
0-16 A ; 
t ^ 
t . 
a 0:12 , . o * ÓLUGAG 
Pw. 7 * 
Eis 
1 ^^ 
= i ia OSs 
i 0-08 i a * re e INSULIN 
Å 
Eor 
oY ‘ 
0-04 
me ON TROL —— mem E KPE RIME N TAL mene 
0 it. A nae —X — MN RE RUE RR 
0 38 60 90 120 1 


Time (min.) 


Fig. 1. Each point of control period represents the median value 

of 54 subjects, whereas cach point of the three experimental 

groups represents the median of 12 subjects. The ratio of the 

differences between arterial and venous glucose to the concentra 

tion of arterial glucose is proportional to the specific rate constant 

of utilization of peripheral glucose. A, arterial glucose coticen- 
tration; V, venous glucose concentration 
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These findings suggest that (a) glucagon has a 
dual, integrated action, namely, the release of liver 
glycogen and the enhancement of peripheral glucose 
utilization, and that (b) glucagon and insulin may 
function jointly to accelerate the peripheral utiliza- 
tion of glucose. Since the two hormones have opposing 
actions on blood glucose and the levels of liver 
glycogen, each is well suited to complement the 
effect of the other in the task of maintaining these 
two. reservoirs of body glucose constant in the face 
of an accelerated rate of utilization of peripheral 
glucose. 

This mechanism remains to be clarified. Studies 
in the depancreatized dog’ indicate that the effects 
are not due to a secondary release of insulin. Further- 
more, the increases in the ratio of the difference 
between arterial and venous glucose to concentration 
of arterial glucose values with glucagon were sig- 
nificantly greater (P = 0-001) than those observed 
with comparably high blood-glucose levels obtained 
by glucose alone. Hence the hyperglycemic action 
ver se of glucagon is not an adequate explanation 
for the results observed. Preliminary experiments in 
the hepatectomized dog (Elrick, H., Rachiele, F., 
Stoll, F., and Arai, Y., unpublished observations) 
suggest that the liver is necessary for the enhancing 
affect of glucagon on peripheral glucose utilization. 

H. Evrick 
Medical Research Laboratory, 
Veterans Administration Hospital, 
and 
Department of Medicine, 
University of Colorado Medical School, 
Denver, Colorado. 
Dee. 23. 
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Spasmolytic Effect of Cerebral 
Tissue Extracts 

Usina isolated segments of the guinea pig 
atestine suspended in oxygenated Tyrode solution 
t 35°C., strong contractions in- 
uced by acetylcholine and adeno- 
ine triphosphate were relaxed by 
itroducing concentrated extracts of 
ut brain in Tyrode solution’. 
When dried red-cell stroma ex- 
‘acted with Tyrode solution was 
imilarly tried, relaxation of acetyl- 
holine contractions occurred im- 
1ediately, but adenosine triphos- 
hate contractions were not af- 
acted. Investigation was then 
arried out into the possible pres- 
nce of a relaxing agent other 
nan choline esterase in brain 
xtracts. 
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A 


Fig. 1. 

3 cm, water. 

itudinal movement. 
(pH 7-4). 


Trendelenburg's preparation. Intraluminar pressure = 

Upper traciag: peristalsis. Lower tracing: long- 

At A, 0:4 ugm./ml. crude sphingosine 
Duration of tracing, 6 min. 


A special extract was prepared from cow brain 
consisting of crude sphingosine bases** in Tyrode 


solution, and this, when added to the guinea 
pig intestine in an organ-bath to make a final 
concentration of 04 wugm./ml., abolished con- 


tractions induced by adenosine triphosphate as well 
as by acetylcholine m a manner similar to "whole 
brain extracts!, 

Using Trendelenburg’s preparation*, it was shown 
that peristalsis in -he guinea pig intestine was 
abolished by the extract at a concentration of 0-4 
ugm./ml. There was a concomitant tone 
(Fig. 1). Pendular motility in the isolated rabbit 
intestine was abolished, in some cases after an initial 
transient spasm. This preparation also showed 
reduction in tone (Fa. 2). 

A more purified fraction (triacetylsphingosine?) 
showed qualitatively similar effects when tested on 
the isolated rabbit in-estine. Larger amounts of this 
substance were requ red to demoristrate a definite 
effect (16 ugm./ml.) end pendular motility and tone 
only gradually diminished. 

These effects of sphingosine were not reversed in 
any of the tests by washing away the bases. They 


loss of 





Fig. 2. {Rabbit jejunum. At A, 0-4 ugm./ml. crude sphingosine (pH 7-4). Washing at 
B, C and D. Duration of*racing, 40 min. 
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showed the irreversible character observed when 
atropine is used as an antagonist of acetylcholine in 
concentrations greater than 0-05 ugm./ml. 

Jt appears, therefore, that sphingosine and allied 
bases in cerebral tissue may exert a powerful spasmo- 
lytic action in vitro. 


O. C. FORBES 


E 4 di 
Department of Pharmacology, 
& Medical School, d 
Birmingham 15. 
Nov. 10. 
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Lipamia Clearing Action of Sulphated 
Animal Hyaluronate 


Heparin has now been shown to exert a lipemia 
clearing action in vivo, and is believed to operate 
primarily by liberating a lipase which catalyses the 
lipolysis of chylomicrons and low-density lipo- 
proteins!. 

Constantinides and co-workers? have shown that 

several sulphated synthetie polysaecharides, all of 
which react metachromatically with toluidine blue, 
may also exert lipemia clearing activity, apparently 
operating in the same manner as heparin. Later, 
Gutmann and Constantinides? demonstrated that 
sulphated alginic acid may even inhibit experimental 
atherosclerosis in the rabbit. The work of Con- 
stantinides and collaborators indicated further that, 
at least for synthetic polysaccharides, sulphation is 
an essential for providing these synthetic agents with 
both their metachromatic staining capacities and 
their lipemia clearing activities. 
* Since heparin is itself a sulphated uronic acid 
derivative, it was therefore considered possible that 
other naturally occurring metachromatic staining 
mucopolysaccharides, and especially those widely 
distributed in the connective tissues generally and 
in arterial ground substance in particular, may also 
exert lipemia clearing activity. This possibility was 
tested, in part, by the following experiments. 

Twenty-eight male albino Wistar-strain rats 
weighing 300—400 gm. were used. All animals were 

.Starved for 20 hr. before beginning an experiment. 
Three and a half hours before bleeding by cardiac 
“puncture, they were given 3 ml. of maize oil intra- 
gastrically ; twenty minutes before bleeding, they: 
were anesthetized lightly. with intraperitoneal pento- 
,barbitone. Immediately before bleeding, they were 
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given a light supplementary ether anesthesia; the 
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thoracic cavity was then rapidly opened and 3 ml. 
of right ventricular blood was withdrawn and trans- 
ferred to chilled heparinized tubes. After centri- 
fuging, an independent observer graded each specimen 
of plasma, macroscopically, as 0-5 degrees of 
turbidity. 

The preparations tested for anti-lipemic (or rather 
anti-chylomicron) action were given in the dosages, 
by the routes, and at the times before bleeding 
indicated in Table 1. In addition to this, cortisone, 
hyaluronidase and toluidine blue were tested for 
lipemia clearing activity on a further twenty-seven 
rats. Details relating to the latter group of sub- 
stances are not given here, since they all failed both 
to clear the plasma of macroscopically visible chylo: 
microns and to prevent the lipamia clearing activity 
of intravenous heparin when administered after these 
preparations. From Table 1 it seems that: (a) hep: 
arin acts as a lipemia clearing agent when injected 
15 min. prior to death ; this confirms previous findings 
in this regard; (b) hyaluronidase fails to inhibit 
chylomicronemia when injected intramuscularly 
prior to fat feeding or intravenously after fat feeding, 
despite its known effects in mobilizing tissue endo- 
genous mucopolysaccharide; (c) non-sulphated, 
animal umbilical cord hyaluronic acid is apparently 
erratic in its lipemia clearing action when given 
before or after lipemia has been induced; the 
sulphated animal umbilical cord hyaluronate is active 
in the rat when injected both 24 hr. and 1 hr. 
prior to fat feeding or, alternatively, 3 hr. after faf 
feeding. 

Preliminary studies on monkeys indicate that 
plasma, drawn from a fasted animal 15 min. aftei 
an intravenous injection of sulphated hyaluronate 
exerts a lipemia clearing action when incubated with 
lipemic plasma from a control monkey fed with fat 
Thus, sulphated hyaluronate also has a lipsmie 
clearing action in vive in monkeys and probably 
operates, at least in part, through a similar mech 
anism to heparin, the sulphated synthetic poly 
saccharides tested by Constantinides et aL? and the 
inorganic salts used by Bragdon and Havel‘. 

These findings strongly suggest that heparin is no 
unique, as a naturally occurring sulphated muco 
polysaccharide, in showing lipemia clearing activity 
but that other sulphated tissue mucopolysaccharide 
may have a similar action. 

Tt is tentatively suggested that the deposition o 
lipid in connective tissue generally, and in arterie 
in par.icular, may be a function of the sulphates 
mucopolysaccharide metabolism throughout the org 
anism. The possibilities of naturally occurrin 
sulphated mucopolysaccharides taking a critical rol 
in fat deposition in depots and in arteries, normall; 
and in disease processes, and that they may ove: 

be capable of promoting the absorp 
































Table 1.  ANTI-CHYLOMIORONJEMIO ACTION OF SUBSTANCES TESTED ON Rats GrvEN 3 Mr, tion of pathologically deposite« 
-—4 Mie Ort IRI ee .., lipid in arteries, are being activel; 
| ; No. of rats with | investigated in our laboratories. 
E i ` i Time No. of | degrees of lip: | The expenses of this investiga 
reparation sages Oute petore rats in æmia indicate 1 ] 
| bleeding | group - | tion were defrayed by a generow 
| 0-1|2-3| 45^ | grant from the Schlesinger Organ 
PETS em a E -—— ization, South Africa. We als 
Nil (controls) — | -— — 5 YR dou x 
Heparin 400 units | Intraven. hr. 3 3 | 0 | 0 | wish to thank Dr. Robert L 
Hyaluronic acid 5 mem. | Iniraven. | hr. 6 3 | 6 | 3 | Craig, of Messrs. D. G. Searl 
mgm, i M nm 
80 ,-Hyaluronate { ES DE i E n 8 8 | o o] and Co., Chicago, for providin 
j^ mgm. : f | the sulphated hyaluronate used 
80,-Hyaluronate 2 mgm. Intraven. hr. 3 3i 0 | 0 | e à 
ia r $ | and Mr. R. N. Tuck and Ms 





* 4-5 indicates marked opalescance of plasma at 34 hr. after feeding oil. 
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THEODORE GILLMAN 
MICHAEL HATHORN 
Jack PENN 
5 Department of Physiology and 
hlesinger Organization Medieal Research Unit, 
Faculty of Medicine, 
University of Natal, 
Durban. 
Dec. 20. 


paie, L., and Du! d G. L., Arch. Path., 87, 417 (1954). Grossman, 
o. Sadler, ; Cushing, A., and "Palm, L., Proc. Soc. Exp. 
Biol. 88, 132 1366) 
onstantinides, P. Cals, A., and Werner, A., Arch. Int. Pharmaco- 
dym., 99, 334 (1954). 
hitmann, N., ps Constantinides, P., Arch. Path., 59, 717 (1955) 
ragdon, T. E and Havel, R. J., Science, 120, 113 (1954). 


Di- and Mono-Taurobilirubin similar 
to a Directly Reacting Form of Bilirubin 
in. Serum 


Iw the course of investigations into the colloidal 
'operties of bilirubin, it was found that inhibitiori 
“the diazo-reaction in acid solution is caused by 
6 association of bilirubin with the formation of 
Hoidal solutions of bilirubin. The diazo-reaction 
acid pH occurs only if bilirubin remains in the 
onomolecular state!. ; 
Bile acids become more soluble after combination 
ith taurin and glycine. The aim of our work was 
eause a similar change in the chemical constitution 
bilirubin and to combine both free carboxyls of 
lirnbin with taurin. We used the method described 
cently for the synthesis of peptides by Boissonnas, 
iughan and Osato*. The same method has been 
ed in the synthesis of conjugated bile acids by 
argstro6m and Norman’. In preparing conjugated 
lirubin the experimental conditions were the same 
described in that method. We obtained a chemical 
mpound, ditaurobilirubin, which. differed from free 
lirubin by its solubility in acid solutions. The 
azo-reaction at an acid pH was direct. The spectrum 
“the new compound in dioxan and water was 
entieal with that of free bilirubin. The new pig- 
ent gave a positive Gmelin reaction, which is, 
cording to Fischer, typical for bilirubin and other 
tra-pyrrolic pigments'. The infra-red spectrum of 
e new pigment confirmed the disappearance of free 
rboxyl groups as compared with bilirubin. The 
nthetic pigment changed in water medium, 
pecially when acidified with strong acids, and the 
low colour of the solutions changed into green 
ossibly taurobiliverdin). 
When the experimental conditions for the prepara- 
on. were slightly changed, two pigments were 
tained, one of which, possibly monotaurobilirubin, 
igrated on paper eleetrophoresis with half the speed 
the other (possibly ditaurobilirubin) The slowly 
grating pigment gave a slightly delayed diazo- 
action as compared with the other. 
The pigments were separated by paper chromato- 
aphy with a chloroform/methanol/acetic acid 
stem, and in the same way two pigments in addition 
bilirubin were isolated from the serum of a patient 
th hepato-dystrophy, and also from various speci- 
ms of duodenal bile. 
In all experiments (using synthetic and natural 
Merial) the more polar pigment remained at the 
mang point and gave a direct diazo-reaction. The 
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less polar synthetic pigment migrated with a slightly — 
lower Rp than the natural pigment, free bilirubin 
migrating with the solvent front. As with direct 
chromatography of serum bilirubih, reversed phase 
chromatography of synthetic products, according to 
Cole, Lathe and Billing’, yields two pigments besides 
bilirubin. i 

The preparation 9? other similarly Substituted 
bilirubin derivativessaas been undertaken. Their 
chemical properties aad elemental analyses win be: 
deseribed elsewhere. 
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Production of Opacity on Serum Agar. Plates 
by Some Strains of Staphylococcus aureus 


In 1941, one of us (A. J. H. T.) observed that about 
half the strains of Staphylococcus aureus isolated from 
the skin lesions of impetigo contagiosa had two pro- 
perties not often seen in strains from other sources, 
namely, the ability :«) to inhibit the growth of 
corynebacteria on sobd media, and (b) to produce 
zones of opacity on serum agar plates. In a recent’ 
investigation of impetigo in south-east Lancashire, 
it was found that 80 per cent of strains of Staph. 
aureus belonged to one phage type (Type 71), most 
members of which inhibited the growth of coryne- 
bacteria and were resistant to penicillin! More than 
95 per cent of the Type 71 strains also produoad 
opacity zones on serum agar plates. 

The production of opacity on serum media by 
Staph. aureus has beer little investigated, though its 
occurrence was noted by Woods and Parkin*. The 
zone of opacity extencs for 1-0-1-5 mm. beyond the 
growth and is best seen after 15-18 hr. incubation 
aerobically at 37°C. The reaction is best demon- 
strated on infusion breth agar containing 5 per cent 
fresh horse serum. Substantially the same results 
are obtained with hurcan serum ; but reactions with ^ 
rabbit serum are ratker less frequent and intenser 
No opacity occurs waen the plates are incubated 
anaerobically or whea the infusion agar base is 
replaced by ‘Lemco’ broth agar or by ‘Oxoid’ nutrient 
agar. 

The ability to procuce opacity is unevenly dis- 
tributed among Sfapk. aureus strains. It occurs 
commonly only among two sorts: Type 71 strains 
from skin infections and penicillin-resistant Group ITI 
strains? from superficial infections acquired in 
hospital. Also, it is remarkable that strains pro- 


“ducing opacity on serum agar are most uniformly 





negative to the egg-yolk reaction of Gillespie and n 
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Aldert^ Of 908 strains, from a variety of sources, 
332 gave a positive serum opacity reaction and 498 
were egg-yolk positive, but only two were positive 
to both tests. ` 

A. J. H. TOMLINSON 


County Hall, 
,* London, S.E.1. is 
: Mi T. PARKER 
¿> Public Health Laboratory, 
|o, * Monsall Hospital, 
* Manchester-10.. 
x Y pa 
Pager, M E^ Bomlinson, A. J. H. 
3 Woods, E, F., and Parkin, B. J., 4 


E. and Dowsett, L. M., Lanect, i, 510 


sand: Williams, R. E. O., J. Hyg. 







t-J. Exp. Biol. and Med. Sei., 
+ Williams R. E. O., Rippon, J 
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“Production of Gliotoxín in Soils 


Since the majority of micro-organisms which are 
known to produee antibiotics are soil inhabitants, 
there has beer considerable speculation whether they 
can produce these antibiotics in their natural environ- 
ment. It is now generally accepted that if antibiotics 
are produced in the soil, this would probably occur 
in localized micro-environments where there is a 
favourable food supply, such as around particles of 
plant debris or in the rhizospheres of certain plants. 

Sofar no one has reported success in demonstrating 


* the production of an antibiotic in normal soil; but 


it has been shown that some soils, when enriched 
with organie matter and inoculated with an organism 
known to produce an antibiotic, will support pro- 
duction of an active substance!?, .I have shown? 
that gliotoxin ean be produced in soil supplemented 
. with plant material and inoculated with T'richoderma 
viride. 
4 To determine whether antibiotic production is 
Tocalized in the vicinity of plant debris, pieces of 
^wheat straw (1 in. long) were introduced into an acid 
^ podsol from Wareham Heath inoculated with a spore 


|, suspension of T. viride. After seven days the straws 


and the soil surrounding the straws were each 
separately extracted with ether and the extracts 
tested for antibiotic activity. An active substance 
was present and was identified as gliotoxin by paper 
The amount of gliotoxin present 
could be estimated roughly from the size of an in- 
hibition zone produced on agar seeded with B. 
subtilis. 
“Straws from inoculated soil were covered with a 
good growth of T'. viride and produced approximately 
- 1 pgm. gliotoxin/straw, whereas those from unin- 
,oculated soil produced no activity. The inoculated 
“soil immediately surrounding the straws yielded 
approximately 1 ugm. gliotoxin/gm. soil. This is a 


; much lower yield than that from an equivalent 


‘weight of straw (13 ugm. gliotoxin/gm. straw). It 
"would seem that either the gliotoxin was produced 
only, in the straws and then began to diffuse out 
into the soil, or that the fungus, using the straw as 
a food base, grew out into the soil and produced 
some gliotoxin there. No gliotoxin was produced 
in straws buried in a Kettering loam of pH. 6-3 unless 
either the straws or the soil was first acidified. 
During the course of an experiment in which 


.amüstard.seeds wére dusted with spores of T. viride 


in an éffort to protect the seedlings against soil. 
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borne diseases, it was noticed. that in some cases the 
seedlings developed chlorotic patches on the cotyle- 
dons. As the damage was very similar to that pro- 
duced on seedlings which had been grown in solutions 
of gliotoxin, it seemed possible that gliotoxin was 
produced around the seedling, probably in the seed 
coat. After the seeds had been dusted with spores 
of T. viride and grown in John Innes potting compost 
for seven days, the seed coats were removed and 
placed on agar plates seeded with B. subtilis. Zones 
of inhibition were produced around the coats whick 
had been inoculated with T. viride spores but nol 
around the uninoculated control coats. The seec 
coats were extracted with ether, and the. active 
compound was shown to have Ry values identica 
with gliotoxin on paper chromatograms. It was 
estimated that approximately 0-25 ugm. gliotoxir 
was produced per seed coat. Pea seeds treated ir 
the same way were found to produce 4 pgm. glio 
toxin/seed coat. 

When these experiments were repeated with a new 
batch of potting compost it was found that an anti 
biotic was also produced on uninoculated pea coats 
This active substance was both antibacterial. anc 
antifungal, and was found to have similar Ry values 
to gliotoxin in several solvent systems. 

The fungus which was isolated from the pea coat: 
grown in the new batch of potting compost wa: 
identified as T. viride, and was found to produce 
high yields of gHotoxin in Weindling medium. The 
Trichoderma was not a contaminant of the seed coi 
but was isolated repeatedly from the soil. 

These experiments have shown that high con 
centrations of an antibiotic can be produced in ant 
around particles of organic matter, such as piece: 
of straw and seed coats, buried in soil. In a batcl 
of John Innes potting compost in which a gliotoxin 
producing strain of T. viride formed part of the 
natural flora of the soil, the fungus grew on the see 
coats and produced gliotoxin there. This is at 
example of antibiotic production in an uninoculates 
soil in the vicinity of a very natural organic supple 
ment. f 

Joyce M. WRIGHT 

Akers Research Laboratories, 

Imperial Chemical Industries, Ltd., 
Welwyn, Herts. 
Jan. 2. . 
! Gregory, K. F., Allen, O. N., Biker, A. J., and Peterson, W. H 
Amer, J. Bot., 39, 405 (1952). r 
? Wright, J. M., Ann. App. Biol., 41, 280 (1954). 


Lactophenc! Preparations for Soil 
Nematodes 


One of the essentials of a fluid preparation fc 
nematodes is that coverslip supports must be ir 
cluded in the drop of mounting medium to avoi 
distortion of the specimens. For this purpose Goode; 
recommends glass fibres arranged radially in the drop 
but as the fibres may be of varied and unknow 
diameter, it is difficult to judge the correct size + 
drop. 1f the drop is too large, the lactophenol flow 
on to the upper surface of the coverslip, and tk 
ringing medium (‘Zut’ or lactophenol gum) will n« 
seal the mount. If the drop is too small, air spact 
are left near the edge of the coverslip and the ringir 
medium is drawn into them by capillarity. 

This difficulty has been overcome by using lengt} 
of 80/20 nickel—chron resistance wire as coversli 


* 
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imningham 6). Thiss manufactured to a tolerance 
i 2-64 for the following diameters: 25u (50 
tandard wire gauge), 30u (49 s.w.g.), 40u (48 s.w.g.), 
end.50p (47 s.w.g.). As the diameter of the coverslip 
upport is both known and constant, the required 
irop. size can be calculated and delivered on to the 
lide by. micropipette fitted with a ‘Pumpett’ 
_ttachment: Wire of. slightly greater diameter than 
that of the largest specimen is selected for each 
unt, and is cut in lengths approximately equal to 
e-third of the coverslip diameter. The pieces of 
re are arranged radially in the drop, the specimens 
wre added, and a warm coverslip is lowered on to 
1e preparation. With the correct drop size the 
tophenol fills exactly the space under the coverslip. 
re has been no visible evidence of reaction 
tween the nickel-chromium wire and lactophenol 
A slides which have been left for six months. The 
inethod Saves. time, and because remounting is seldom 
,ecessary, specimens are less likely to be lost or 
lamaged. 













uiu C. K. CAPSTICK 
"The Nature Conservancy, 
Merlewood Research Station, 
Grange-over-Sands, Lancs. 
ace ta Technical Bulletin No.2, Min, Agric. and Fish. (H.M.S.O., 


Accelerated Storage Tests for Dehydrated 
Vegetables 


WHEN dehydrated vegetables are stored at high 
emperatures (for example, in the tropies) they 
"ventually become unacceptable, usually because of 
ihe development of brown pigments. Since many 
erent factors, not precisely controllable, affect the 
te at which the brown discoloration develops, it is 
‘irtually impossible to predict. the storage life of the 
;ehydrated product. Examination of the behaviour 
f dehydrated vegetables held at 37° C. has been the 
sual way of studying the effects of variables on 
sropical’ storage life; but such tests may be pro- 
onged and delay research, while they are of little 
value to a manufacturer or purchaser who may need 
ormation before dispatching or purchasing the 
aaterial. 

The rate of development of browning is directly 
slated to the temperature of storage between about 
B° and 50° C. 1, and it has been suggested that the 
etions involved in the development of the brown 
gments ab temperatures between 25? and 70? C. are 
milar’, It seemed possible, therefore, that storage 
b temperatures higher than 37? C. might enable a 
rediction to be made, in a relatively short time, of 
rate ab which browning would occur at the latter 

erature. 

‘ests carried out at 37°, 55° and 70° C., in which 
amples after reconstitution sid cooking were judged 
war experienced taste panel, showed that at 70? C. 
"ning was too rapid for accurate assessment, but 
t for a number of dehydrated vegetables the rate 
browning at 55°C. was approximately thirty 
imes that at 37^ O.; that is to say, storage for a 
ttain number of days at 55*.C. and for the same 
nber of months at 37°C. caused similar degrees 
browning. 

In subsequent tests on dehydrated potato, more 
Peurate methods of assessment were sought. The 
gment was, in all but the most severely browned 
broplon completely soluble- in 66 per cent ethanól, 
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upports (Brightray ‘C’, H. Wiggin and Co., Ltd., 








and a value for the extent of brdwning [ 
obtained by measuring the optical density of the 
resulting extracts at «00 my in a speetrophotometer, 


For large numbers of samples, however, this rane : 


was too slow, and à quiek method was devised, 
which the samples under examination were compete a 
visually with a set of colour standards. gt 
The standards were prepared by ‘kibbling’ de: 
hydrated potato strips in a hammer mill, and using 
the fraction retained oy a 16-mesh sieve but passing 
a 6-mesh sieve. The xibbled material was packed in 
nitrogen in Kilner jars and held at 55°C, for. varying 
periods. A range of colourg:.Was selected from the 
browned material So spro luced, and assigned marks 
from 1 to 8, 1 being ext sively brown and 8 being 
completely free from ž Dro When not in use the. 
standards were from rid 
material under test wes kibbl 
Kilner jars in. the seme manner’ as the” standards, 
and put into storage at the desired tem j pe. 










the standards and awarded marks accordingly. 
To check the validity of this visual colour scoring, 
a number of samples were tested both in this way 
and by measuring ths optical densitygof the 66 per 
cent ethanol extract. “The results were in satisfactory 
agreement : calculation of the correlation coefficient 
showed r:- —0-90. Similarly, the visual test results 
and the scores for colour obtained by the taste panel 
were also closely correlated (r = + 0-94). p 
In two successive years, the visual method was used 
to test the earlier finding that the rate of browning 


in dehydrated potate at 55? C. was approximately |, 
thirty times that at 37°C. The marks for material 


stored for 2, 3, 4, 5 and 6 days ab 55° C. were plotted 
on the horizontal axis (x) against marks given to a 
sample of the same material after 2; 3, 4, 5 and 6 
months respectively et 37°C. (y) Fig. 1 shows the 
results for 1954: the correlation coefficient was r = 
+ 0-91 and the line 5f best fit to the pairs of read- 
ings was y = 0-9892 — 0.013. Generally similar 
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Visual browning at 55? C. 
Fig. 1. Regression of visual. browning after months at 37* C. 


upon visual browning mack after the same. number of days at 
55°C. (dehydrated geo. este y = 0:089z — 0-018; 
z 40 
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results, though with somewhat wider scatter, were 
found in 1955 (correlation coefficient r — -- 0-81 and 
line of best fit y = 1-028x — 0-041). 
These results support the general thesis that the 
extent of browning developed in dehydrated potato 
during storage for a certain number of days at 55°C. 
is approximately the same as that developed dur- 
ing the same number of months at 37°C. It is 
evident that accelerated tests at 55°C. could be 
of value to both manufacturers and purchasers of 
dehydrated vegetables. 
We are indebted to Mr. J. M. Harries for the 
statistical analyses. 
E. G. B. GOODING 
R. B. DUCKWORTH 
Research Establishment, 
Ministry of Agriculture, Fisheries and Food, 
| The Experimental Factory, 
Greyhope Road, Aberdeen. Feb. 25. 
! Legault, R. R., et al., Food Tech., 5, 10, 417 (1951). 
“Tomkins, R. G., Recent Work Goncérning Dried Vegetables, Un- 


published rt of D.S.L.R. Low Temperature Research Station, 
ambridge, dated Jan. 5, 1945. 


Regeneration of Yeast Cells from 
« Naked Protoplasts 


OnsERVATIONS of the ability of cell fragments to 
re-form into new cells are very old'. Many experi- 
fhents have been carried out on Protozoa and Algae 
especially, and importance of the nucleus for ro- 
generation has been ascertained, 

In our experiments we have investigated the 
power of regeneration in cell fragments of yeasts 
(Saccharomyces cerevisiae). The fragments were 
obtained in two ways: (1) By mechanical pressure 
on yeast cells the plasma flows out and takes up 
the form of droplets (Fig. 1), producing a large 
number of plasma droplets, but only one of which 
contains the whole nucleus ; some physical properties 
of plasma can easily be studied with these plasma 
Wroplets?. (2) Under certain conditions, lysis of cell 
membranes in the surface layer of the autolytic yeast 
culture takes place. The protoplast 
begomes loose and breaks into 
'- several droplets. A very similar pro- 

cess in bacteria was described by 
Weibull’, who Has deprived the bact- 
erial cell of a membrane by means of 
lysozyme. In ouf experiments we 

id not succeed in demonstrating 

the free hemicellulases and we pre- 
sume that the yeast membrane is 
lysed by ferments which are closely 
bound to the protoplast. 

Plasma droplets thus obtained 
can be transferred to nutrient media, 
“though they are yery fragile, and 
their further behaviour observed. 
We have transferred the droplets on 

agar with synthetionutrient medium 
‘containing asparagine. Most of the 
plasma droplets die off in a few days, 
especially those obtained by the 
mechanical method. Others grow in- 
tensively for several hours. Growth 
israpid and large plasma formations 
arise out of plasma droplets during 
24 hr. (Figs. 2 and 3). The volume 
of plasma formations is ordinarily 
a thousand times bigger than the 
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Fig. 1. Droplets of free 


obtained by mechanical pressure 
on yeast cells, 50 


Phase-contrast. x 7 


volume of a single yeast cell; they have no mem 
brane and therefore an irregular outline. Th 
plasma is homogeneous, with many vacuoles. Plasm 
formations are often broken up, and the separate 
parts go on growing independently. I have show 
elsewhere* that the growth is not dependent o 
physieal changes only of the plasma droplets, bv 
that there is real growth connected with quantitativ 
increase of plasma. In another investigation* it wa 
demonstrated that only the plasma droplets contair 
ing the nucleus develop; those without it die of 
In the later stages of development the plasma forme 
tions always contain more nuclei, which are structu 
ally rather different from the nucleus of the normi 
yeast cell. Neither Weibull? nor others* observe 
similar growth and the division of protoplasts aft« 
lysozyme lysis of baeterial membrane, though prot« 
plasts invariably remain alive, as is obvious fro 
their metabolism* and ability to form the bacteri 
78, 

Some of the plasma formations developed di 
generate after a few days without having change 
essentially ; but others display further developments 
changes. The plasma contracts, vacuoles disappea 
the plasma viscosity increases and there develo 
dense spherical formations, often of a large siz 
(30-404). They, too, contain a greater number t 
nuclei which are exactly like normal nuclei. If w 





Fig. 2. Several stages in the evolution of a single plasma droplet into plasmatic form 


hr. x 750 
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Fig. 3. A large plasma formation developed by growth from a 
plasma droplet, Phase-contrast. x 750 
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Fig. 4. Regeneration of new bus D a dense plasma formation. r 
x 
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ransfer these dense plasma formations to a new 
utrient medium, we find that a membrane develops 
n their surface and that germination occurs in three 
ays (Fig. 4). Cells result from this germination. 
‘he first generation looks very little like yeasts; but 
1 later generations cells arise which correspond to 
he yeast cell in size and form. The yeasts originating 
1 this way can easily be isolated from the medium 
nd cultivated by a technique customary for fer- 
renting organisms. All changes described have. 
corded several times on microfilm by time-lapse 
hotography, so that there can be no doubt about 
1e right order of the separate evolutionary phases. 
The majority of yeast strains developed by re- 
meration and isolated bear a morphological re- 
mblance to the starting culture. Other strains 
ere morphologically different and some of them 
ave kept these deviations permanently. Among the 
itter is one with permanently polynuclear cells. 
mong the yeast strains obtained by regeneration, 
ere ar» considerable variations (in comparison with 
1e original strain) in biochemical properties, 
specially in the speed of fermentation and production 
f alcohol. 

These observations show that cell fragments can 
generate new cells even among Ascomycetes. The 
iode of regeneration described here differs a great 
sal’ from those known hitherto; for (Fig. 5) the 
irge amorphous and polynuclear plasma formations 
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Fig. 5. Scheme of the course of regeneration : plasma plet, 
i a ai plasmatic formation, plasma p S and 
_ regeneration per - 
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arise from the cell fragments before regeneration of 
yeast cells occurs. . M 
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Meloidogyne acronea, æ New Species ^ 
of Root-Knot Nematode 5. 4€ 


* 
' 


E 


collected on 

Provinee. "The land had for a number of years 
previously been planted only to maize and sorghum. 
The roots of the plaats collected were found to be 
galled, - galling being caused by a root-knot © 
nematode the morpho:ogy and pathological behaviour 
of which reveal it to be a new species. Tho name ` 
Meloidogyne acronea is proposed for this species. 

Measurements, which in all cases were of fixed 
specimens, were as fellows: ~ 

Adult female: length, 8404-9501; width, 400p- 
6001; length of stylet, llu-l3u; basal bulbs of 
stylet, width, 4u, lemgth, 2u. The. dorsal gland 
aperture is 4u from the base of the stylet. The 
excretory pore opems anterior to the median 
esophageal bulb, usaally about fourteen annules 
from the lip region. 

Infective larva: length, 440u-460u, width, 14 6p ; 
a = 32, b = 5:8, c = 9-2; length of stylet, 10; 
basal bulbs, width, 2u, length, lu; dorsal gland 
aperture, 3u from base of stylet. s 

Adult male: length, from 1-66 mm.; width, 
0-04 mm.; a = 38, è = 165 length of spear, = 
18u; basal bulbs, width, 4y-5y, length, 2u; 
spicules (measured on rd of their arc), 32u—34u. 


PrawTs of S zi À varie 
r " 
om d ngu ie el s 
the Vryburg District, Cape ~ 


Eggs: length, 90.-96p, width, 44u-64u. É 
Meloidogyne acronee n.sp. di from the t; 
species M. exigua, W. javanica, M. incognita, M. 
arenaria and M. hapia, described by Chitwood, in 


the following particulars : » " 

The posterior porticn of the of the female-is 
drawn out into a distinct roun tuberance on 
which are situated vulva and anus. The perin 
pattern formed by che transverse annulation is 
extremely obscure. The cuticle is tougher. The 
mature female does nct invariably remain embedded 
in the tissues of the host but often bursts out, the 
egg sac being lost in she surrounding soil. In both 
male and female, alshough the basal framework * 
supporting the head dees not appear to be as heavily 
sclerotized, the stylet appears slightly more robust. 
The tip of the tail of tae larva is more rounded. The 
phasmids in the male are post-anal. 

A large number of eggs was produced (apprex- 
imately 1,000) by females parasitizing sorghum and 
laid in a gelatinous raatrix. 

The lip region in beth larva and male is without. 
eross-striations. 


-. 900 


The developiséni of the immature isi lifo- : 


j stages appeared to be similar to that of other Species. 
M. acronea was successfully transferred to beans 
and omatoes, on which repredustion took place. 


V. COETZER, 
1042 Park Street, ^ AE 
Hatfield, Pretoria, 
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Chibigosome Numbers in Three 
Species of Uronema 


AS part of a cytolo ical investigation of members 
» Ulotrichales, the: llowing chromosome counts 
wee species of Uronema. "They 
first records. for the genus. 








" 
Uronema bariowi em n.próv. 


n 18 
M pr rd Tagerh, b. n = 16 
gigas Vischég . É n = 18 


m. the Cari dg Culture 
gao rand Protozoa. 
i Y. S. R 
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Effects of Climate on Body Tempërature 
“and RegpiratioW rate of Buffaloes and 
Friesian Cattle 


“OBSERVATIONS were made on rectal temperature 
sand respiration-rate of fiye groups of animals all 
kepb in open sheds on the University Farm, Alex- 
andria. Group I consisted of two buffalo cows and 
« group II consisted. of two Friesian cows, and all were 
in the same early stage of first lactation. The other 
three gróups included two male calves each, from 

.. buffaloes, Friesians and pative cattle. Readings of 
rectal temperature and respiration-rate were taken 
throe times daily at 8.30, 11.30 a.m. and 2.30 p.m. 
on quietly standing animgls*on two, days weekly 
fot seven weeks from July ntjl ‘September 9, 1955. 
“Agr temperature was recorded at the same intervals 
andgranged between 37-2° and 38-9°C. 

There was@ highly significant difference in body 

"p temperature a ,respiration-rate on different days 
* and throughou o day due to different weather 
conditions: between and during days. From Table 1 

‘# will be seen that the mean body temperature and 
respiration-rato of the buffaloes was lower than those 




































i Table 1 
T Sepe 
j Mean rectal Mean respiration- 
» Comparison temperature (° C.) rate/min. | 
WE. | * 8.6. d 8.€. d | 
© jwBufalo cows | 3839 0-038 _o-g5 | 25-08 0-888 7.88 
Friesian cows 38°64 0-040 = 32.76 1:026 
o | Buffalo calves $ 38-34 0-027 ggg | 21.90 0-442 | g.ge 
a | Friesian calves | 38-66 0-036 9?^ | 30-26 0-706 
uffalecalves | 38°34 0-027 — 9,42 | 21:30 0-442, 4.58 
Native ealves 38-51 0-025 25°36 0-498 
Native calves 38:51 0-025 —0-15 25-86 0-498 —4-40 
Friesian calves | 38-60 0-036 30-26 0-706 








se., standard error; d, difference. 


: All differences are significant 
at the 1 per cent level, 
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dis and the native cattle; the nativ 
calves, however, showed lower“values than those'c 
Friesian ¢ es between all thes 

a results were highly ‘significant, 
In buffaloes, the correlations.coéfficient betwee 

i ered temperature and air tem 
ivi as r = +,0-10 an 












non-&ignificant. 
respiration-rate and air tempe 
and highly significant. Hi 
4 between body temperature an piration-rate wa 
>r = + 0-20, and this was statistically significant.: 
For theysuccessive days, the repeatability betwee 
readings for respiration-rate of the buffalo stock wa 
found to be 36 per cent. Regarding body herir ov ul 
buffaloes did not tend to follow: any particular: 
in this respect. " 






DAD M D 
i u "AHMED 
Departmentiof Animal Production, 
Faculty of Agriculture, 
University of Alexandria. 
Nov. 26. 





Scent of Otariids 


‘Some years ago I was engaged in an examinatio: 
"of the small almost residual, herd of fur sec 
(Arctocephalus australis) in the Falkland Islands. I 
-the course of it a number of animals were killec 
among them several bulls, or ‘wigs’ in the sealer’ 
vocabulary. After handling the*bulls' skins ther 
was left on the unwashed hanis a general, no 
unpleasant, 'seal smell; but after washing ther 
remained a definite perfume rather resembling th 
-odour emitted by the common civet when it i 
pleasurably excited. On one bright, sunny day 
therefore somewhat warm on the rocks, Í passed 
few feet away from and to leeward of a bull and 
was: able to observe the pleasant perfume, whic 
was definitely air-borne. If I remember rightly, th: 
seal. was a little angry. The seals on which thes 
observations were made were all mét with in summe! 
that.ij8, over the rather extended breeding Seasor 

“At various times I have handled fresh skins of th 
adult male of the southern sea lion (Otaria byronic 
and on them I have observed a rather stronger an 
ranker odour which was undoubtedly that of th 
animals themselves, not of the generally insanitar 
terrain. This scent contained a suggestion of swee: 
ness in it. 

It seems possible that a distinctive odour produce 
by the adult males of the Otariidae, a family i 
which the bull occupies territory and waits for cow 
to come ashore, may be of value to the species as 
direction indicator to the cows. We cannot estima 
the distance at which the odour could be. Observe 
by the animals—it may be greater than we ‘think. 

Tt would be interesting to know if other work 
on the mammals have made observations on. scen 
characteristic, specifically or otherwise, of the sul 

jegts. Some of us, at least, have been from childhoo 
familiar with the ‘smell of mice’. 
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ASSISTANT LECTURER (with 2 good honours degree) IN PURE MATHE- 
D Registrar, Kirg’s College, Strand, London, W.C.2 
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LECTURER IN EDUCATION at the University of Queensland, Australia 
—The Secretary, Association of Universities of the British Common- 
wealth, 36 Gordon Square, London, W.C.1 (Australia, June 7). 
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HIGHER TECHNICAL “EDUCATION IN BRITAIN 


etn 
HE debate on*higher technical iaa on 
Tees-side, "which Mr. H. A. Marquand, initidted . 
n the House of Cómmons on the adjournment on 
[arch 29, was not reassuring to those who believe’ 
that, in spite of the care taken in the White Paper 
.0 distinguish between technical and technological” 
:ducation, the proposal to raise to colleges. of 
idvanced technology of university standard some 
swenty-four or more of the.existing technical colleges 
vhich receive 75 per cent grant for certain of their _ 
udvanced work, is likely to spread available man- -power* 
«nd money too thinly. Mr. Marquand, in pressing 
‘he claims of the Tees-side area for a college of tech--- 
iology, challenged in the firsb instance the regional 
listribution. Eleven of the colleges it 18 proposed to 
«dvanee are in the London area, and only five, apart 
rom the Manchester College of Technology, which is 
10b included in the count, are in the north of Eng- 
and. Mr. Marquand said quite rightly that & much - 
arger proportion of the industry of Great Britain is 
© be found in the north than is suggested by these 
igures, and it is obviously wise, in planning the 
xxtension of technological and technical education, 
varticularly with sandwich .courses in mind, o 
yay a good deal of attention to the Jocation of 
ndustry. 

This applies particularly to technical ` ET 
«nd thus.far the argument is sound. Mr. J. E..S. 
3imon, in supporting Mr. Marquand's argument: for 
the development of Constantine College, Middles- 
j»rough, as a regional college of technology for the 
Tees-side area, suggested that besides this--question 
Xf balanced distribution, location should „also be 
letermined by the existence in the area of a tradition 
of craftsmanship, and the attitude of local authorities, 
mployers and trade unions. These may well be 
nore important than the last factor to which Mr. 
Simon referred, namely, the existence of an efficient: 
echnical college capable of expansion. The presence 
of such a college may well, as the debate showed, 
angender questions of local prestige and involve 
lifficult decisions as to the location of technical and 
vechnological education, which are not always carried 
yn with full efficiency in the same institution. " - 

Mr. Arthur Palmer, member for Cleveland, ‘also 
arged that chemical developments on Tees-side as well 
as the expansion of other industries, especially ateel- 
nakmg, make a technological institution of ‘the 
nighest standard desirable on Tees-side; and Mr. 
Wavid Jones, member for the Hartlepools, agreed 
shat in the Constantine College, Middlesbrough, there 
S the makings of an institution well situated to meet 
she needs of the area. The Parliamentary Secretary 
;0.the Ministry of Education, Mr. D. Vosper, in 
‘plying for the Government, agreed that such çon- : 
siderations should be taken into account and, more 
specifically, said that the Minister would béar in 
„mind the large developments on Tees-sidé when 
deciding which additional colleges should be: recog- 


- 


nized as colleges of advanced technology. Mr. . Vosyer 
reiterated that other tolleges besides those named i in 
the White Paper might qualify for the, 75 per cént 
grant, and he explained at sonie ‘length why” the 
Constantine College. had not been named in the 
White Paper. 

Much more important, however, was Mr. “Vosper’s 
indication that the “White Paper on Technical 
“Education is to be debated in full,“when the Minister. 
_ hopes to elaborate the position of -the colleges of 
advanced technology, and „his admissiori that we 
must ensure that cur limited resources are. not 
-spread too thinly. In this welcome admission, Mr. 
.Vosper had particularly in mind the teaching staff, 
and ip is ‘something that the Government should ab 


to the best advantage by building up units of reason- B 


I 


“last recognize that the supply of qualified teachers for . . 
advanced work is limited and must therefore beused , .. 


able size. We must not try to provide too many or 


too varied courses in any particular'place. . 


That, of,course, :s the real indictnient of ‘the ~ E 


Government's proposals as set out; in athe White 4 


Paper, coupled with anomalies such as the treatment 


of the College of: Technology, Menchester, the: 5 


Imperial College of Ssience and Technology, and the" 
Royal Technical College, Glasgow, separately from 
other technological institutions. If the resources for 
technological education in Britain are to-be deployed 
to the best advantage, they must be planned as a 
whole, whether training is given’ in a university 
department or in & college of technology. The 
responsibility must kə placed fairly: and squarely on’ 
Some one authority, and if this cannot, be borne by 
the University Grants Committee. an appropriate , 
body must be created for the purpose: 

Mr. Vosper's reply on March 29 indicates how far * 
the Government has yet to go in facing the realities ` 
of the situation; nor did Mr. Vosper give any 
indication that the Minister of Education is likely to 


- 


grapple with-the problems that paióchial rivalries ' « , . 


will engender for an adequate regional plan for not : 


more than a dozen colleges. of technology where ' _ 


higher technological sducation is given under appro- 


priate conditions of teaching and research. Those ~ ' 


issues cannot be aveided, and the earlier they are 
faced and tackled the more likely we are to secure , 
the understanding, goodwill and co-operation which 
have marked the relinquishing of local control over 
the College of Technology in Manchester. Moreoyer, 
if the issue is grasped with imagination ‘and’ "the 
expansion of technical education" is tackled with the 
energy and understanding as well as on the scale it 
demands, there showd be little chance of any local 
dissatisfaction that & particular technical college has. 
not been raised to a college of technology. 

It should be emphasized, in fact, that the difference 
between a college >f technology and a technical 
college, between technologist - and technician, is 
qualitative, ‘and not one of social status. We need 


$c 


904 ` 


many more technicians than technologists ; but their, 
work is just as important and satisfying, and the - 
idea of inferiority should be attacked wherever it 
displays itself. It is the difference in the nature of.. 
the: instruction to be given and the conditions 
required that make it difficult for justice to be done 
to:both types of training within the same institution. 
It is to be-hoped' that the forthcoming debate will 
force the -Government to declare itself much more 
fully about its proposals for the expansion of tech- 
nical education, that is, the training of technicians, 
than it has done in the White Paper: 

It would appear improbable that in the forth-.. 
coming debate the plans of the universities over the: 
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to some twenty institutions at-most, if the scheme 
was to lead to an award. recognized as at least 
.equivalent tó a university- degree. Moréover, Dr. 
Anderson pointed to the value of the co-operation to 


“be obtained from the professional institutions, which: 


the Government has ignored, as well as to the 
importance of greater co-operation with industry ; 
and he stressed particularly the possibilities of mak 
ing greater use of the staffs of technical colleges foi 


-consulting work and also the importance of making 


opportunities, by shorter sessions and a longe 
summer vacation, to keep up to date and maintair 
closer contact with industry. 

“These are not simple problems; but they shouldi 


next quinquennium for technological éducation will anot be ignored and left unsolved as the Government 


be made known ;. and until those plans are revealed, 
the adequacy of the Government's proposals for. 
the expansion of technological education cannot. be 
assessed. What needs to be emphasized now'is that . 
we are most likely to develop the resources of Britain. 
to the best advantage if technological education, : f 
' not technical education also, is placed under the 
responsibility of one *body of the standing of tlie 
University Grants Committee. Not only Dr. Venables 
in his recent book, but also Lord Waverley, at the 
annual luncheon. of the Parliamentary and Scientific 
Committee on February 27, and others, have strongly 
pressed this view. - 

Financing the colleges of technology on a basis 
Similar to that established under the University - 
Grants Committee would give the colleges the status 
and independence which would help to attract staff 
of the highest ability; and the principle of quin- 
quennial grants would greatly facilitate the under- 
' taking of research on an adequate scale. Even more 

important, the standing of such a body would give 
its recommendations on technical education as well 
as technological education an authority which the 
Minister of Education could not ignore, and which 
. Should strengthen his hand in dealing with those 
authorities who, for any reason, were unwilling or 
unable to co-operate or maintain the standards which 
the national interest indicates. Technical and tech- 
. nological education cannot be sharply separated ; but 
^ a body of this.character would be well placed to 
indicate: ways anid means which would avoid placing 
on local authorities responsibilities they should not 
. fairly be expectéd to meet from local funds. 

While, however, the Government hesitates and, 
lacking the courage to deal with the real difficulty, 
has called into being what Dr. D. S. Anderson terms 

_ an entirely unnecessary:body in the National Council 
for Awards in Technology, there is a remarkable 
unanimity of opinion among thosé best qualified to 
judge the needs of both technological and technical 
education in Britain. Dr. Anderson, addressing the 
Northern Counties Technical Examinations Council 
on February 11, emphasized the importance of sand- 
wich courses. Like .Dr. Venables, he believes these 
will be the major development of the next decade ; 
but, unlike the White Paper, he detailed the con- 
ditions which should be „met before an institution 
can efficiently participate in such schemes. These 
conditions would limit potential ultimate expansion 


proposes. Moreover, the release of teachers to returm 
to. industry and be brought up to date in the latest 
manufacturing technique is related to such problems 
as the education of older engineers which was dis. 
.cussed last January at a joint meeting of the 


"Institutions of Civil, Mechanical and Electrica 


Engineers. Since the Second World War, the numbei 


_of postgraduate courses available not only fo 


engineers, but also for chemists, physicists anc 
others, has greatly increased, and they are probably 
provided by most universities and colleges of tech. 
nology in Britain. It does not appear, however, fron 
either-the papers presented or the subsequent dis 


_ cussion, that we have yet learned the best ways os 


presenting such courses, or are able to assess the 
real value of such short courses compared with the 
university or technological course of, say, six months 
duration. Nor is it clear where such courses are besw 
organized. 

. The answers to such problems involve question: 
about the release of staff on both sides, or even its 
transfer from industry to the colleges of technology 
or vice versa, and much more critical and con. 
structive thinking must be given to them if the 
essential co-operation from industry is to be secured 
The point to be emphasized here is thatthe condition: 
created in both colleges of technology and the tech 


-nical colleges by the proposed expansion should bx 


such as to facilitate these developments and mal 
the interchange and release of staff easier and no 
more difficult. Nor is it. simply that postgraduate 
courses are designed to provide industry's leavening 
of men capable of technical leadership and really 
advanced thinking with the opportunities of advancec 
theoretical study they require. They are also par 
of the means of disseminating rapidly throughow 
industry knowledge of the latest techniques of desig: 
and knowledge. 

In this sense both technical colleges and college: 
of technology in Britain must form part, if not the 
nucleus, of a public technical information service 


` They cannot, however, add this to their primary, 


function of teaching, if not of research, unless they, 
are adequately equipped. The plain truth is that, a 
was pointed out in a memorandum recently preparec 
by the .Library Association to the Scientific anc 
Technical Information Committee of the Advisor}. 
Council on Scientific Policy, and is amply confirmec 
by the returns from the University Grants Com 
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auttee, there is scarcely a major technological in- 
witution in Britain that is at present adequately 
«quipped to render the library service alone that its 
wn staff and students need. Standards not merely 
f equipment and in the provision of space for readers 
ut also of expenditure on books and periodicals need 
. be expanded, quite apart from any prospective 
1erease m the present number of students, before the 
olleges of technology or technical eolleges can hope 
o make any useful contribution to the regional 
echnical hbrary and information service that 
dmittedly 1s required to further the more effective 
tization of existing knowledge. 

This is only one respect in which the Government's 
resent proposals are unrealstic and appear to pay 
isufficient attention to what needs to be done to 
aise the standards of even a dozen institutions in 
“ritain to enable them to give efficient regional 
xrviee in respect of teaching, research and the dis- 
xmination of information. There are other respects 
1 which more could be done to eliminate waste and 


»cure the full use of existing facilities. Nothing that 


19 Prime Minister said to the Parliamentary and 
cientific Committee on February 29 removed such 
dsgrvings. Sir Anthony Eden repeated tbat it is the 
atention to increase the output of ‘technologists’ 
‘om some twenty or more technical colleges by fifty 
«er cent, and that these colleges must have a high 
atus and be as independent as possible, He did not 
«dicate, however, where the necessary qualified staff 

to be obtained ; nor did he enlarge on the plans 
; expand the output of technicians and craftsmen 
‘om the other technical colleges. Until such plans 
"e indicated more precisely, it ıs probable that the 
«ore nearly the Government’s proposals to produce 
aother 2,500 technologists a year succeed, the more 
rious will be the effect on the output of supporting 
ychnicians and craftsmen. 

There are thus numerous points on which the 
overnment should be pressed to elaborate 1ts plans 
ad to modify ‘the proposals set forth in the White 
aper. But there are some hopeful features of the 
tuation. The Industrial Fund for the Advancement 
X Scientific Education in Schools, already within 
ght of its financial target of £3-5 million, should 
mtribute to encourage more boys and girls to take 
p careers in science, provided that full use is 
aade of the new special responsibility allowances 
md other measures to deal with the shortage of 
xenee masters. The scholarship scheme recently 
wadowed by Imperial Chemical Industries to enable 
shool children who have taken arts subjects at 
shool to enter the universities to train as scientists 
aould, like the scheme announced last year for the 
*niversiby of Liverpool, and the preliminary science 
«ourse at the Imperial College of Science and Tech- 
ology, enable more school leavers to transfer from 
rts to science. Among the best proposals in the 
“hite Paper are those which will permit State 
sholarships to be held for courses leadmg to awards 
1 technology. There is still room, however, for other 
niversities and for local education authorities to 
romote these trends by their own action, and it 
Mould be borne in mind that a similar scheme at 
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University College, Oxford, met with so disappointing 
.& response that no award could be made. 
Moreover, at the other end, to which also Dr. 
Anderson referred, the concern of technical colleges 
* with training for management is checkmg excessive 
speciahzation and encouraging the broad education, 
stressed alike m the White Paper and more recently 
at the Conference of the British Institute of Manage- 
ment and the Instibuze of Industrial Administration 
at Southport during March 20-21. We need, as Mr. 
D. R. O. Thomas urged there, men who can evaluate 
the significance of technology and science, who are 
responsive to ideas over a wide front and are capable 
of accepting responsibility and acting with courage 
and decision. We neec also technicians and craftsmen 
"who appreciate the significance of change and are 
ready, as well as competent, to adopt new techniques 
.and ‘products; and is should be noted that at the 
_annual conference of tae National Association for the 
Advancement of Education for Commerce, Mr. J. P. 
Jones’s plea for liberal studies in technical courses 
found general support. 

-Perhaps the best feature of the discussion now 
proceeding on the expansion of technical and tech- 
nological education in Britain is that it contributes 
to a fuller public understanding of all thats involved. 
Such understanding is essential if we are to secure 
for the technical colege the amenities which Dr. 
Anderson rightly stressed as mdispensable to enable 
it to fulfil rts real function. It is equally essential m 
order to ensure that she expansion of technological 
education is carried out not as something apart, but 
as one element in the development of the whole 
education system of Britain, to equip the youth of 
the nation to play its ftting part in the age of nuclear 
energy, of the autometic factory and of other rapid 
technical changes on which the world is entering. 

- That at least is what i3 implied in any action to give 
effect to recommendazions which may’ come in due 
course from the Crowther Committee set up on 
March 2. $ 


BIOCHEM CAL GENETICS 


Genetics and Metabclism 
By Robert P. Wagner and Herschel K. Mitchell. 


Pp. xi--444. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall Ltd., 1955.) 
605. net. : 


T is probable that within the next generation the 

science of genetics may split. If so, one branch 
will perhaps unite with biochemistry. It will be ' 
concerned with processes which are understood at the 
molecular level. For example, what is now called 
crossing-over will probably be called transphosphoryl- 
ation in nucleic acid chain molecules, and what is 
now called mutation. will turn out to consist of 
several rather disparate processes. Another section 
will deal with developmental processes not yet reduced 
to biochemistry, and a third with the” genetics of 
populations. j 

The book under review can be thought of as a 
pioneer exposition of the unified sciences of bio- 
chemical genetics and. dynamical biochemistry. The 


- 
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authors are best known for their work on Neurospora, physical or philosophical difficulty are never shirkec 
and Chapters 5 and 8, which are mainly. concerned, self-consistency thereby being made apparent witl 
with this fungus, are particularly good. The bóok out fuss. Prof. J. L. Syngé, remarking that the pu 
can be read by a student who does not know very pose of a mathematical model is to assist in: th 
much biochemistry or genetics; for it attempts to . exploration of Nature, expresses the opinion that “ 
` describe cellular structure, and the nature of enzymes “theory in mathematical physics 1s to be judge 
and genes, and ends up with the discussion ofa number primarily on the basis of its logical consistency am 
of developmental questions, including the very funda- only secondarily on the basis of the truth of it 
mental one of ‘self-duplicating’ units „outside the physical predictions", both Newtonian and relativisti 
nucleus. Were it not for its price, I should recom- mechanics being thus unassailable as mathematice 
mend it to every student of biology. $ models. With that doctrine one may well agre 
It is so good that I have little doubt that a new provided a given model does, in fact, fulfil the state: 
edition will soon be needed, and it is therefore purpose. , ] 
constructive to point out what seem to me to be The basic plan of the book 18 to utilize fou 
defects in it. The discovery of the yellow anthochlor dimensional geometrical ideas to the full, whil 
pigments derived from benzalcoumarone by Geiss- keeping their physical meaning and descriptio 
mann and his colleagues should have been included , always in mind. The essential properties of Minkow 
in Chapter 4, much of which was out of date when skian four-space in relation to physical concepts ar 
written. The treatment of human genetics. is established in the first three chapters with a clarit, 
inadequate, particularly as this branch of genetics. characteristic of the author. This is followed by . 
furnishes so many striking examples of conditions full and fresh account of the Lorentz transformatio 
due to the absence of a specific enzyme, such as and its physical significance. Here and afterwardi 
acatalasemia, phenylketonuria and, more recently, the switch from the geometrical to the physica 
galactosemia. Again, human blood may fail to~--deseryption, and vice versa, is. constantly ane 
coagulate owing to the lack of any of six different illuminatingly made. A consequence is that, for all it 
proteins, each of the syntheses of which is controlled comprehensiveness, the book is perhaps more. suite: 
by a different gene. Most of them do not seem to be to mature readers than to beginners in this field. - 
enzymes, m the ordinary sense of that word, and Nothing much short of a page-by-page account c 
they are perhaps a model for systems which will later the author’s arguments, methods and results coul 
be discovered within cells. The account of the do full justice to an interesting and lively book 
metabolism of homogentisate refers to no work since After a chapter on the mechanics of & particle 
1914, nor does that.of the blood group antigens including collision and disintegration problems, `h 
describe the work either of Morgan and his colleagues, proceeds to the mechanics of a discrete system. Here 
or of Kabat and his colleagues, on their composition. in order to obviate the difficulty caused by the absene: 
As I know to my cost, the compilation of a book m relativity of a law of action and reaction excep 
on this subject involves very wide reading of periodi- for particles in direct contact, he uses his ow. 
cals, and the above criticisms are made in sympathy tentative theory of “internal impulses”, these bein; 
rather than malice. To sum up, the book was badly hypothetical entities, possessing energy and momen 
needed,-and I hope that it will be widely read. But tum, which the physical particles of the system ar 
just because ib is a pioneering effort, it lacks some supposed to fire at one another. Applied to tw» 
of the balance and completeness which are to be particles only, with a single internal impulse shuttlin, 
expected in texts on & topic that has been systematic- . between them, the inverse-square law emerges as : 
^. ally taught for some decades. ` first approximation when the relative speeds of th: 
J. B. S. HALDANE particles are small compared with that of light. Thi 
remarkable deduction of the inverse-square law maz 
' cause the reader to raise an admirmg.or a sceptices» 
eyebrow according to his prejudices. Prof. Syng- 


A NEW SYNTH ESIS OF SPECIAL . himself expresses no more than interest coupled witli 


& doubt about the general validity of his scheme fo 

RELATIVITY _ physics as a Who i 
From the mechanics of a discrete system he passe 
to that of a continuum by using statistical methods 
This leads to the introduction of the energy tenso. 


à 
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Relativity . - 
rs Special Theory. By Prof. J. L. Synge. (Series 
‘in Physics.) Pp. xiv+450. (Amsterdam: North- x : Asa 
Holland Publishmg Company, 1956.) 38 florins; 76s, 9nd to the macroscopic theory. The remainder: o 
t the book is devoted to electromagnetism, and contain 
HIS notable book' was originally planned to ‘a great deal of both mathematical and physice 
cover both the special and the general theories interest, including wave theory. A particular] 
, of relativity, but the special theory developed in such interesting section is devoted to electromagnetir 
a way that, in the end, the general theory had to be shock-waves. 
omitted. The evident enjoyment with which it was But, \it may be asked, is all of this properly 
written conveys itself to the reader, and even the described as special relativity ? It comes very nea 
sections dealing with the more classical parts of to being a general theory in which physical phenomen: 
relativity show something of the excitement of fresh are mapped upon a flat Minkowskian four-spac« 
‘discovery. The book represents a breakaway from instead of upon a curved space as 1n general relativity 
traditional modes of presentation. Here are no trains, proper. It is admittedly a theory in which Lorents» 
or embankments, or lightning-flashes striking rails, invariance ıs the dominating feature, and this doe: 
or'even the Michelsón-Morley experiment except as perhaps legitimize its description as special. It may 
an incidental. Neither is there a formal series of be hoped that the second volume on general relativity. 
postulates and theorems designed to displáy-logieal promiséd ‘by the publisher on the dust-cover, will ir 
self-consistency. Hypotheses are clearly stated as fact appear, for the present volume stimulates an 
the ‘need for them arises, and points of logical, appetite for more. The foundations of a further 
+ & y > 3 
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'olume. are here laid by a i Günsištent use of tensor 
nd geometrical methods.. 

The book is full of wise'saws and modern instances, 
H eminently quotable if space' did but permit. It is 
heerful in style, profusely illustrated by diagrams, 
nd beautifully printed. That its author himself 
lirects attention to the debatable nature of some of 
ïs work in no way, lessens its interest, but on the 
ontrary makes it all -the more stimulating. The 
ure mathematics in it.1s alone sufficient to make it 
n important contribution to the literature of 

xelativity. H. S. RUSE 


THE ORIGINS OF INTELLECT 


‘he Child's Construction of Reality 

Sy Prof; Jean Piaget. (Translated from the French 
y Margaret Cook.) Pp.xiii--389; (London : Rout- 
»dge: and Kegan Paul, Ltd., 1955.) 25s. net. 


HIS is a companion volunie to Prof. J. Piaget's 

earlier. book on “The Origins of Intelligence in; 
Ihe Child" and should be studied in close connexion 
vith. rb. 
lefine the. processes by which the young child comes 
o create an external world; in the present volume, 
e devotes his attention more specifically to the 
ature of the world created. In short, we are now 
«oncerned with the products of the child's thinking 
«ther than with the thought processes themselves. 
‘fone the less, the two aspects—subjective and 
bjective—are so closely related that an independent 
keatment of either is scarcely possible. For this 
eason, it is necessary to consider the two books 
«sentially as one. 

"The growth of the child's conception of extemal 
sality is treated by Prof. Piaget under four main 
spects: first, the development of object-concepts 
nd the correlated treatment of objects as being 
oth individual and permanent; secondly, the 
volution of a spatial framework common to all 
ansory. modalities; thirdly, the development of 
leas of causal relationship; and fourthly, the 
-ganizabion of a temporal field endowing external 
vents with some measure of coherence. These four 
rocesses, which are of course closely inter-related, 
«re supposed by Piaget to develop through a series 
f well-marked stages, and his main task in the 
resent book is to reconstruct the nature of the 
Whild's world at each stage. In some measure he 
‘ould appear to succeed. The main theoretical 
onclusions derived from the two studies are brought 
ogéther in a final section of this volume. 

Although Prof. Piaget’s systematic psychology 
3 difficult, and at times obscure, his work brings 
ut a number of points of the highest interest and 
nportance. For example, his careful observations 
f the earliest reflex patterns make it clear that some 
jeasure of adaptation of response to the finer 
Hharacteristics of the stimulus field appears to be 
resent ab initio. This makes possible a theoretical. 
‘eatment of reflex action much less rigid and mechan- 
atic than is de rigueur m present-day psychology, and 
ermits’an altogether easier transition from the more 
> the less automatic varieties of behaviour. Again, 
"rof. Piaget’s treatment of spatial perception clearly 
rings out that this activity, from a genetic point of 
iew at least, cannot be considered apart from the 
tudy of movement. . Space, as he rightly points out, 
; an organization of movements such as to impose 
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upon perception spatiel ralione that are increasingly 
precise arid coherent. More generally, space may be 
regarded * as a produnt of interaction between the 
organism and the environment in which it is impos- 
Bible to dissociate tke content perceived from the | 
‘motor activity of the percipient. Although state- 
‘ments of this kind are perhaps too broad to convince, 
they serve at least tc focus attention upon the role 
of action in. the growth of our knowledge of the 
external world. Prof. Piaget’s evidence may also be 
of great value to nevrologists and others interested 
in the breakdown of spatial perception in abnormal 
States of the central nervous system. 

‘Although Prof. Piaget bases his arguments through- 
out on empirical corsiderations, it cannot be said 
that the material presented in this volume possesses. | 
any great evidential value. It consists in the main. 
of some two hundred sbservations—some little better 
than anecdotes—whizh the author has made on, 
three young children (presumably his own), and no 
attempt is made to confirm the findings by means 
of appropriate large-seale inquiry. Indeed, many of 
these observations, despite ther undoubted per- 
spicacity, do little more than provide apposite 
illustrations of the author’s theoretical contentions. 
Examples have great value so long as they are not 
confounded with evicence. Can we be quite sure 
that Prof. Piaget is Himself free from this source of 
confusion ? 

This book is original and thought-provoking. 
Prof. Piaget is perhaps the last of the great psych- 
ological system-buildars. Although a whole host 
of empirical researchss have been woven into the 
fabric of his system, rb remains at bottom personal, 
speculative and unverifiable. It is not science, but 
it may well be the nesessary precursor of a scientific 
psychology. O. L. ZANGWILL 
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The Physiology of Diapause in Arthropods 

By Dr. A. D. Lees. (Cambridge Monographs in 
Experimental Biology—No. 4.) Pp. x+151. (Cam- 
bridge: At the University Press, 1955.) 12s. 6d. net. 


HE periodic arrest of growth or reproduction 

that is so characteristic of the life of arthropods 
in temperate latitudes forms one of those subjécts 
which provide problems of the greatest theoretical: 
interest and at the same time are of much practical . 
importance to the apolied biologist and the farmer. 
As his title implies, in this latest volume in. the, 
Cambridge Monograrhs in Expermental Biology 
Dr. A. D. Lees is concerned primarily with the more 
fundamental aspects of diapause : 
nature of the arrest and the ways in which its timing 
is: regulated to fit in with the, possibilities of life at 
each season. At one time diapause was regarded’ 
primarily as a state of subdued metabolism. Then 
it came to be thought >f rather as an arrest of growth, 
the reduced metabolism being Secondary ; and when’ 
growth in the insect was shown to be dependent 
upon ,the Secretion of hormones, the theory was put 
forward by Wigglesworth that the immediate cause 
of diapausg was & failure in this secretion. By and 
lerge that conception -has been supported by experi~ 
ment: in the pupa in diapause the neurosecretory .. 
cells in the brain are -nactive. , e 
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But many insects, during the summer months, can 
pass through a number of generations without any 
arrest. With the approach of autumn diapause 
supervenes. By what token does the insect know 
that winter ıs coming ? During the past few years it 
has been shown, in a wide range of species, that the 
absolute day-length ıs the most important sign: as 
soon as the light period is reduced to twelve or 
thirteen hours diapause supervenes. Falling tem- 
perature and reduction in the nutritional value of the 
foliage are important in varying degrees m different 
species; in some these factors may override the 
effect of day-length. It is also interesting to note 
that in at least one insect, the larva of a dragonfly, 
the change in day-length after the summer solstice 
is the important factor. What is still obscure is the 
nature of the connecting Imks between the duration 
of illumination and the inactivation of the neurosecre- 
‘tory cells in the brain. Presumably some photo- 
chemical reaction is the first step. The papers 
‘dealing with this rapidly developing subject are many 
of them scattered among the Russian and Japanese 
journals. One of the most valuable features of 
Dr. Lees’s book is that all this raaterial is critically 
assessed for the first time. 


Since the classic researches of Ducleaux it has been ` 


known that a more-or-less extended period at a very 
low temperature is necessary m order to ‘break’ 
diapause and to bring the insect to a state when it 
can. once more develop in a favourable environment. 
This apparently mysterious change has been put m & 
proper perspective by the work of Andrewartha, who 
has pomted out that this progressive change is 
affected by temperature just like any other physi- 
ological process; but that it has an unusually low 
temperature optimum, usually around 5° or 10° C. 
The nature of this process, sometimes called ‘diapause 
development’, is still obscure. 

All these matters, as described by Lees, make a 
fascinating story, closely argued and well written. 


< MINERAL DRESSING 


An Introduction to Mineral Dressing 
By E. J. Pryor. Pp. xii+649. (London: Mmmg 
Publications, Ltd., 1955.) 70s. 


HIS, the first text-book on mineral dressing to 
. À be published in Great Britain since 1923, ıs 
based upon the elementary course in mineral dressing 
given to students of the Royal School of Mines, 
London. It is good in ts conception and imn much 
of its execution, especially the general lay-out and 
arrangement of subject-matter. Criticisms in this 
review are intended to be read in the light of the 
essential quality of the book; they are also intended 
to direct attention to shortcomings which, 15 is hoped, 
will be rectified in a second edition that the book 
well deserves. : 
It contains a very great deal of information; much 
more than might be expected in an introduction to 


the subject; indeed; in some sections, the author” 


. goes into great detail, much of it unnecessary and 
possibly disconcerting to those taking an elementary 
mtroductory course. Such people are, or should be, 
concerned with principles—as the author implies on 

=p. 2. It seems out of place in an introduction of this 
sort to discuss, as the author does m places, details 
of what the alert [s?c] shiftsman should do in con- 
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trolling a mineral dressing plant; such detail: 
properly belong to practical application of principles 

The style ın places is somewhat pedantic; thi: 
may sometimes lead to a confusion in the mind o: 
the reader, who may find it necessary to read some 
parts two or three times to be certain of what the 
author means. It may, perhaps, be unfair to selec 
part of one paragraph to illustrate this, but the 
following three consecutive sentences which appear ir 
the first chapter could well have been more simph 
expressed: “A problem in physics can be analysed 
as Einstein shows, into three phases—the event, it 
signal and the effect produced on the observer 
Basic technology, as used m mineral-dressing research 
seeks to influence the nature of the signal, either bj 
initiating the event or steering its course, and ther 
by substituting for the observer a piece of apparatu. 
which reacts specifically to the signal. With con 
trolled initiation of noumenon, distinctive quality ir 
phenomenon, and unilateral separatory reaction 
applied technology steps m”. These, and othe 
similar descriptions, could deter a timid reader. 

In the quotation made above the term ‘miners 
‘dressing’ has a hyphen ; elsewhere m the book it ha 
not. This is typical of lack of attention to detail i 
writing. 'lhere is no uniformity m abbreviations 
foot may appear as foot, ft. or ^; specific gravity ma; 
be written in full or as sp. gr. s.g, or S.G. Th 
word pennyweighis is given three different abbrevia 
tions; the British Standard series of sieves 18 referrer 
to in different places as the B.E.S.A., the B.S.L, o 
the B.S. series; other terms have two differen 
abbreviations. The terms gravity, specific gravit; 
and density (no units expressed) are used inter 
changeably ; an example of this occurs in Table 1£ 
where one part of the table ıs headed: “Bath S.G. = 
2-10"; the other part is headed: “Bath Density = 
2.80". The value of surface tension for water i 
given as 72-3 dynes instead of dynes per om. ; n 
temperature is stated. There are many mor 
examples of this lack of attention to detail. 

It is surprising to find in this book, where Brownia 
motion is called pedesis, that space is devoted t 
explaining the significance of the suffixes -ous an 
-ic, as in ferrous and ferric, and that sodium hydrox:ds 
is called sodium hydrate. But perhaps the mos 
remarkable feature of the book is the almost complet 
absence of mathematical approaches and explans 
tions. One or two formule are given; but th 
author could have made some of his explanatior 
much simpler if he had used mathematical aid 
Less than a quarter of the 233 figures have caption 
Some of the figures are poor and include numbere 
or lettered parts which are not referred to in tt 
text. 

The inclusion of a glossary of terms is good, but tk 
glossary is spoilt by incompleteness and by tk 
seemingly haphazard way in which items have bee 
selected for inclusion; for example, the word 'flot: 
tion’ is included, but not ‘flocculation’. Similarly 
the index is incomplete; for example, the Chanc 
process is cluded, but not the Rheolaveur, 

Inadequate attention to details of presentatic 
detract from a book which could well have bee 
outstanding. The general method of presentation 
commendable. It is to be hoped that there will be 
second edition in which uniformity is ensured, . 
which certain sections (especially those on the physic 
and chemistry of pulps and on coal cleaning) a» 
improved and from which details of plant operatic 
are omitted. S. Q. Warp 
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‘An Introduction to the Electronic Theory of 


Valency À 
Wy Dr. J. C. Speakman’ Third edition. Pp. vu+ 
180. (London: Edward Arnold (Publishers), Ltd., 


1955.) 10s. 6d. net. R 


UR ever-increasing knowledge of the structure 
of molecules and of the bonding of the com- 
En atoms not only expands the meaning of the 
‘valency’ but also makes a text-book account 
of 16 difficult to write. The second edition of Dr. J. C. 
Speakman’s well-known introduction to the subject 
«was published 1n 1943, and it is not surprising that 
he has now drastically revised it. In the new edition, 
^e has changed the word ‘modern’ of the title to 
‘electronic’ and has divided his work into two parts. 
The four chapters formmg Part 1 deal, at sixth-form 
level, with the three chief types of bonds, and the 
treatment is but little changed from that in the 
second edition, 

Part 2, however, he has almost completely rewritten. 
Kn a new chapter (5), without the use of any mathe- 
matics, Dr. Speakman has essayed to expound, in 
«what he calls “a pictorial and descriptive way", the 
molecular configuration of electrons both from the 
valency-bond and from the molecular-orbital 
approach. The titles of Chapters 6-11 remain 
unchanged, but the subject-matter has been rewritten 
Yom the modern point of view. The hydrogen bond 
10w gets six pages. Chapter 12 contams an 
nteresting discussion of the meaning of the term 
valency and of the present- -day position of the 
soncept. 

Throughout Part 2 Dr. Speakinae: while. admitting 
lifficulties, apparent contradictions and conflicting 
news, 18 temperately critical and nowhere dogmatic. 
implicit m his attibude to the subject ıs the advice 
;0 accept approaches to truth for their usefulness 
ind not. to let ideas on valency crystallize. His 
200k is a praiseworthy attempt to give a simplified 
account of the present-day position of this concept. 

G. Fownzs 


“Annuaire pour PAn 1956 

*Publió par le Bureau des Longmudes, avec un 
Supplément pour PAn 1957. Pp. vin4-729. (Paris: 
3authier-Villars, 1956.) n.p. 


HE "Annuaire" for 1956 of the Bureau des 

Longitudes, together with & supplement for the 
year 1957, consists of tables, definitions and articles 
sontained on 614 princrpal and 121 supplementary 
sages, and several additional foldmg diagrams 
llustrative of the text. 

The Bureau des Longitudes, constituted on June 25, 
K795, by the then French National Convention, 
consists of fourteen members and six additional 
nembers, all of them French nationals, together with 
ihirty internationally distinguished correspondents, 
rot necessarily of French nationahty (three are 
3ritish). It is charged with makmg recommendations 
‘or the improvement of the different branches of 
wtronomy and thew application to geography, 
lavigation and the physics of the Earth, and it is 
‘esponsible for five other regular publications in 
addition to the “Annuaire”. 

The present “Annuaire” covers the following 
subjects: calendars—the principal world calendars 
ind astronomical data associated with them, and 
ides; geophysies—the data of meteorological, 
itmospheric electricity and terrestrial magnetic 
yhenomena ; time—astronomical data concerning 
the Sun, Moon, major planets, comets and certain 
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Stars; tables of weigats and measures; and physical 
and chemical constents. The articles are “Radio- 
électricité et opérations mondiales des longitudes", 
by B. Decaux, and ‘‘Les récepteurs photoólectriques", 
by A. Lallemand: , 


A Short History of Medicine 

By Prof. Erwin H. Ackerknecht. Pp. xviii+258. 
(New York: The Ronald Press Company, 1955.) 
4.50 dollars. 


R. ACKERKNECHT, an accomplished scholar, 

is professor of the history of medicine in the 
University of Wiscorsm. He has here set himself to 
provide medical praczitioners with a short and simple 
account of the development of their art and has 
succeeded admirably The work is concise and well 
balanced ; but perhaps its most outstanding feature 
is the exceptional skill shown in treating tho very 
intricate developmeats of the first half of the 
twentieth century—precisely the period where most 
such short histories tend to fail. This last chapter is 
so well done that many practitioners will find the 
volume a useful reference desk-book which they may 
conveniently consult for the dates, circumstances 
and authors of the main modern treatments and 
remedies. The historical perspective is well main- 
tained throughout shough, m my opinion, later 
editions would gam by condensing or telescoping 
the pre-Greek medical systems. These are of great 
interest and are well treated; but their bearing on 
scientific medicine ic too remote to appeal to the 
audience for which this book is so particularly well 
designed. Further space might be saved on ilus- 
trations, the selection and reproduction of which 
show less of the care lavished on the text. These 
are minor and easily reparable faults in a work 
which I would heartily recommend. 

CaARLES SINGER 


Stratigraphic Geology 

By Maurice Gignoux. English translation from the 
Fourth French Edrion, 1950, by Gwendolyn G. 

Woodford. (Series o7 Geology Texts.) Pp.xvi--682.- 
(San Francisco: W. H. Freeman and Company ; 
London: Bailey Bros. and Swinfen, Ltd., 1955.) 
9.50 dollars ; 80s. 


HE “Géologie stratigraphique” of Maurice 
.À Gignoux has been justly famous as an excellent 
exposition of stratigraphy as seen from the French 
pomt of view. Now that its fourth edition has been 
translated, 1t has bacome available to those who 
prefer to read it in English. The book has not 
changed its character as a result of G. G. Wood- 
ford’s successful effort (translations of this kmd 
are notoriously difficalt) ; it has remained intensely 
French. There is the elegant and didactically 
effective method of dealing with typical areas in 
detail, leaving the rest of the world to a generalized 
treatment. Most examples have been taken from 
France, and the Alps have received special attention. 
Herein lies the chief value of the book for the 
English-speaking reader. 

Similarly, references are particularly numerous for 
France and French territories, especially North 
Africa. In this edition, the questions of the Sahelian 
and of the Nummulitie formations of Egypt, Tunisia 
and Algeria have received careful attention. On the 
other -hand, non-French Continental and British, 
publications have been considered in a very uneven 
manner, but this is excusable m a work ‘of world- 
wide scope. F. E. ZsguNER* 
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NEW METHODS OF PREPARING BLOCK COPOLYMERS 


By P. E. M. ALLEN, J. M. DOWNER, G. W. HASTINGS, Pror. H, W. MELVILLE, F.R.S., 
P. MOLYNEUX and J. R. URWIN 


Department of Chemistry, University of Birmingham 


N recent years increasing attention has been given 
to the problem of the synthesis of block copoly- 
mers ; that is, of copolymers ın which the long-chain 
molecule contains long sequences of each type of 
monomer unit, as opposed to the normal copolymer 
moleeule in which the units are distributed quite 
randomly. The term ‘block’ copolymer ıs not 
standard. We use it to describe linear molecules, 
whereas branched structures, arising from the attach- 
ment of side-chains of one type of monomer unit on 
to a backbone of the other type, we call ‘graft’ 
. copolymers. 

During the past few years a number of methods 
for the preparation of block copolymers have been 
deseribed!-?. In most of these methods the yield of 
block copolymers is small—sometimes of the order of 
10 mgm.—and in many cases separation is compli- 
cated by the presence of large quantities of other 
material of high molecular weight. Another com- 
plication m some of these systems arises from the 
difficulty ın distinguishing between block and graft 
copolymer structures. Of all the processes listed 
above, only that of Woodward and Smets* can safely 
be said to give high yields of an unequivocable block 
copolymer which may be separated and obtained in 
a form uncontaminated by homopolymer or graft 
and random copolymers. 

A number of these methods are purely chemical, 
involving either the use of a bifunctional initiator 
such as the phthalyl peroxide used by Woodward 
and Smets, or the introduction of a labile terminal 
group on to the growmg chain by means of a suitable 
transfer agent such as bromotrichloromethane®. Both 
these methods lead to a homopolymer of the first 
monomer A contsining.a labile end-group which may 
be used to initiate polymerization in a second 
monomer B, or to couple with a suitable terminal 
group in a polymer of B. The great advantage of 
this method is that the first block may be frac- 
tionated before proceeding with the second stage, 
which greatly simplifies the fractionation of the final 
product. The method described below in which a 
dihydroperoxide is used to polymerize styrene 1s of 
this type. A polystyrene having a terminal hydro- 
peroxide group is obtained, which 1s fractionated, 
and fractions having suitable molecular weight are 
used to polymerize methyl methacrylate. 

Alternatively, the block copolymer may be built 
up in one stage from a continuously growing radical, 
the change m character of the chain being effected 
by transferring the radical end from an environment 
of monomer A to that of monomer B. Methods such 
as that of Hicks and Melville’, who devised a method 
by which polymerizing methyl methacrylate or 
acrylonitrile may be injected mto a large excess of 

' *Sb5yrene, and that of Dunn and Melville? ın which the 
growing radical passes through a phase boundary, 
from, say, styrene in oil phase to acrylic acid in 
water, may be included 1n this group. A method is 
described here which utilizes the trapped radicals 
remaining in the polymer particles when an emulsion 
polymerization is taken to completion. 


. 


i 


The methods described so far must all lead to bloc 
copolymers of the type An.Bm, or the sandwich-typ: 
molecule AjBm4dn, dependmg on the relative prc 
portions of the combination and disproportionatio 
radical termination reactions. The third metho: 
does not have this limitation. The essence of th 
method is to rupture the polymer chain by som 
mechanical method such as mastication®, ultrasoni 
irradiation‘ *, or y-radiation®. Such degradation 3 
not accompanied by the depolymerization reactior 
characteristic of thermal degradation. If two differen. 
polymers are degraded together, as described below 
a cross-termination of the radicals results in a bloc 
copolymer. Alternatively, a polymer A may b 
degraded in the presence of monomer B as describe: 
by Henglein‘. E 


The Dihydroperoxide Method l 


Monomeric styrene was polymerized in bulk usin 
m di-(hydroperoxy-isopropyl) benzene at 50° C. Th 
polymer formed was freed from initiator by sue 
eessive precipitations from benzene to methano 
The presence of hydroperoxy groups in the polyme 
has been demonstrated by the method of Wagne 
Smith and Peters!'. The polymer was then fraction 
ated by a benzene-methanol solvent-precipitan» 
system. : 

The second stage was carried out in emulsior 
The hbydroperoxy-ended styrene was dissolved i 
methyl methacrylate and the solution emulsified wit! 
a ‘Manoxol O.T.’ soap solution. The polymenzatio 
was initiated by ferrous ions according to the redo 
mechanism : 


R.OOH + Fet — RO— + OH- + Fett 


The polymerization was carried out under oxygen 
free nitrogen at 0° C. In a typical run the tote 
weight of polymer would increase by about 50 pe 
cent. ' 

A turbidimetric titration of a benzene solution c 
the polymer against methanol revealed the presenc 
of considerable quantities of polymer intermediat 
in properties between polystyrene and polymethy 
methacrylate. The turbidimetric titration techniqu 
is described in more detail below. 

A full-scale fractionation was carried out using th 
benzene—methanol system. Nine fractions were taker 
and their polystyrene content determined b, 
examination of the absorption maximum at 2620 A 
One fraction of 0-58 gm. was found to be pure poly 
styrene ; three fractions, of total weight 2:28 gm 
had a styrene content of 82-89 per cent; tw 
fractions, amounting to 0-22 gm., contained 6 
and 69 per cent styrene; and the remainde 
contained 1:39 gm. of polymer containing 8 pe 
cent styrene. It is suggested that the 82-89 pe 
cent styrene fractions arise from polystyrene 
contaimng one hydroperoxide group, whereas th 
68 per cent fraction comes from dihydroperoxy 
polystyrenes. 


= 4516 May 19, 1956 


The Emulsion Method 


It has been established#!-" that the site of the 
‘eaction in an emulsion polymerization lies in the 
oolymer particles formed in the initial stages. The 
reaction 18 maintained by diffusion of monomer and 
nitiator radicals into the particles from the aqueous 
medium. A large polymer radical cannot diffuse out 
of its particle into the aqueous phase, so the only 
«vay in which it may be terminated is by the diffusion 
of another initiator radical into the particle. If the 
zenerabion of initiator radicals is stopped, the polymer 
radicals untertninated at that stage will remain 
T&pped in the particles even when the polymerization 
seases on the exhaustion of monomer. If an emulsion 
of a suitable second monomer is now added, the new 
nonomer will diffuse to the polymer particles and, in 
:hose particles which contain trapped radicals, poly- 
nerization will be resumed, yielding block copolymer 
nolecules. E 

We have used this process to prepare block co- 
dolymers of vinyl acetate and methyl methacrylate. 
7inyl acetate emulsions stabilized by ‘Manoxol O.T.’ 
vere irradiated at 20° C. by y-radiation from a 
100-curie cobalt-60 source. The polymerization was 
ollowed dilatometrically, and when the process had 
‘eached.<.70 per cent conversion the source was 
‘removed. The polymer latex was mixed with a 
nethyl methacrylate emulsion (a manipulative delay 
Xf 30 min. usually occurs) and the second stage of 
he polymerization was followed dilatometrically at 
K0° C, 

The rate of polymerization of vinyl acetate by 
radiation has been found to be extremely rapid and 
« values of 105 for monomer conversion have been 
ound, In a typical run using a 20 per cent by volume 
inyl acetate emulsion and a dose-rate of 6-5 x 
015 eV./o.c.[min., a rate of conversion of 0-11 gm. 
monomer per min. was observed in a volume of 
2-5 ml. This is equivalent to a G value of 94,500 
wonomer molecules/100 eV. 
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Fig.l, (A) Turbidimetric titration of '& solution-of polyvinyl 


acetate and polymethyl methacrylate. (B) Turbidimetric titration 
of a solution containing vinyl acetate-methyl methacrylate block 
copolymer prepared by the emulsion method 
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Fig. 2. Turbidimetric titration of a solution of polystyrene and 
methacrylzte after ultrasonic irradiation 


The latex formed tnder such conditions converted 
a methyl methacrylate emulsion at a rate of about 
1 per cent per min. 

Turbidimetric titrations were carried out on the 
polymer produced. This technique has been described 
elsewherei. It is essentially a titration of a very: 
dilute solution of the polymer (about 5 mgm./100 ml.) 
against @ precipitant, the amount of polymer pre- 
cipitated at a given point being indicated by the rate 
of increase in the turdidity of the solution. Curve A 
in Fig. 1 represents a turbidimetric titration of an 
acetone solution of pclyvinyl acetate and polymethyl | 
methacrylate against water. Percentage turbidity, 
that is, the ratio of optical density to optical density 
at complete precipitazion, is plotted against the per- 
centage of added water. It will be seen that the 
turbidity increases rapidly between 19 and 22 per 
‘cent water and again between 31 and 36 per cent. 
These steps may be attributed to the precipitation 
of the polymethyl methacrylaté and polyvinyl acetate 
fractions, respectively. 

Curve B is a titration of a polymer prepared by 
the methods described above. A sharp step is again 
observed between 19-5 and 22 per cent water, so 
presumably some polymethyl methacrylate is formed, 
either from hydroxyl radicals trapped in the vinyl 
acetate latex or from polymerization initiated by 
heat or a trace of peroxide in the methacrylate 
emulsion. However, precipitation continues at a 
steady rate beyond tha 22 per cent water point until, 
in the region of 33 per cent water, the precipitation 
of large quantities of polyvinyl acetate causes the 
suspension to coagulate. The titration curve is 
indicative of a polymer mixture containing large 
quantities,of polyvinyl acetate, a certain amount of . 
polymethyl methacrylate, and a considerable amount ` 
of block copolymer varying widely in composition 
and molecular weight. 


,. Ultrasonic Method 


When a polymer solution is irradiated with ultra- 
sonic waves, degradation occurs under cavitating 
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conditions. It is now established that this occurs with ' 


the production. of free radicals'*, which are removed 
_ presumably. by reaction with solvent molecules. , 
^ Degradation of polymer in the presence of a second 
monomer would be expected to result in the formation 
of a block copolymer, the radicals produced by chain . 
scission initiating polymerization of the monomer. ` 
This has been tried successfully for the system 
polyaerylamide—acrylonitrile*. 

In the method described here, two different poly- 
mers are degraded simultaneously in solution, the ° 
polymers being chosen so that their radicals combine 
when they interact. A suitable pair of polymers is 
polystyrene and polymethyl methacrylate. . 

Fig. 2 shows the titration of a mixture that had 
been degraded for 12 hr. This shows & pronounced 
discontinuity at 37 per cent methanol, and the tur-. 
bidity inereases eontinuously between this and 68 per 
cent, at which point polymethyl methacrylate is 
precipitated. Polystyrene itself is normally pre- 
cipitated between 31 and 38 per cent methanol. A 
degraded polystyrene sample is almost completely 
precipitated at 37 per cent methanol (turbidity, 
90 per cent), and polymethyl methacrylate does not 
begin to precipitate until about 68 per cent methanol. 
With an undegraded mixture of the two polymers, 
the curve shows a horizontal portion between the 


URE ` 


recipitation limits of the two polymers. The centre 
portion of the curve thus represents a third molecula 
species present in the mixture—in this case a bloch 
copolymer formed by cross-termination of the radicals 
Its structure would probably be of the ‘sandwich 
type, since when any copolymer is formed ıb ca 
undergo further degradation. The copolymer appear 
to have a wide distribution of molecular weight, bu 
this 1s expected since ultrasonic degradation is 
random process, and radicals produced will have . 
wide range of sizes. Secondary copolymer degradatio 
will also complicate the picture. + 
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IODINE AND FLUORINE IN NUTRITION 


HE final meeting of a series on “Nutritional 

Requirements and Food Fortification”, arranged 
by the Nutrition Panel of the Food Group of the 
Society of Chemical Industry, was held on April 11; 
the subject was “Iodine and Fluorine”. In the first 
part of the meeting, dealing with iodine, the speakers 
were Prof. M. M. Murray (Bedford College, University 
of London) and Mr. J. C. M. Holman (Chilean Iodine 
Education Bureau) ; in the second part, on fluorine, 
the speakers were Prof. Murray, Miss J. R. Forrest 
(dental officer, Ministry of Health), Dr. G. Wynne 
Griffith (medical officer of health, Anglesey) and Dr. 
J. Longwell (Department of the Government Chem- 
ist). Copies of the various papers had been circulated 
in advance and the authors spoke briefly, illustrating 
the chief points with explanatory slides. The fol- 
lowing account includes points raised in the dis- 
cussion and the replies. _ 

In the first part of thé meeting, on iodine, Prof. 
Murray dealt with the uptake of iodine, the synthesis 
of thyroid hormones and their state in the circulation. 
It was pointed out that when the supply of iodine is 
inadequate, the thyroid in the first place becomes 
hyperplastic and increases in size, because the low 
level of circulatory thyroid hormone stimulates the 
release of thyroid-stimulating hormone from the 
anterior lobe of the pituitary. 

Enlargement of the thyroid gland in adolescents 
and goitre in adults occurs to a greater or lesser 
degree in most parts of the world, even at the present 
time. Where the dietary intake of iodine is abundant, 
namely, in Iceland and Japan, the thyroid gland is 
small, rich in iodine and of comparable size m males 
and females. 

It has long been considered that the iodine content 
of the water supply is a determining factor in the 
occurrence of endemic goitre. In the United States, 
surveys. showed that areas with waters having 


3 ugm./litre iodine were free of endemic goitre; i 
many places in England and Wales this level i 
inadequate. Other factors in soil and water, play ar 
important part; one of these may be the wate 
hardness, since a significantly greater mcidence o 
thyroid enlargement in children occurs in place 
where the water is hard as compared with place 
where the water is soft, but with comparable iodin 
content. For rats on low iodine diets, a high intak 
of calcium carbonate has been shown to be goitrc 
genic. 

The daily intake of iodine for man has been pv 
at 100-150 pgm. ; only about 10 per cent of this ù 
usually supplied by the water, even in areas fre 
from goitre, so the remainder must be obtained fror 
food sources. Since only fish, fish products and se 
foods are rich in iodine, many people must exist o 
the verge of inadequacy. It is for this reason th: 
the iodization of salt has been introduced into man. 
countries, some by compulsion; it would appe: 
wise to advocate the use of iodized salt in a 
countries, including Great Britain. 

Mr. Holman emphasized that endemic goitre 


‘still widespread ; and because this produces advert 


effects on the general health, social well-being an 
educability of the population, there is an ove 
whelming necessity for preventive measures, that i 
to raise the intake of dietary iodme. The mo: 
practical method of doing this, and thereby erac 
leating endemic goitre, is by the use of iodized sal 
& procedure actively encouraged by the Wor: 
Health Organization. The community use of iodize 
salt as a prophylactic has been practised for mow 
than thirty years, with remarkable decreases : 
goitre incidence in the United States, Switzerlan: 
New Zealand, Poland and elsewhere. The level: 
iodization is 1 part of potassium iodide in 10,00€ 
200,000 parts of salt. These levels respective 
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upply 500-100 pgm. of iodine per day per person, 
nd even at the higher level no deleterious effects 
«ave been found. In Great Britain the level recom- 
aended by the Medical Research Council is 1 part m 
0,000 of salt. li 

The iodization of salt is easy and inexpensive 
nd the methods of production were clearly explained. 
"he iodization of ‘free-runnmg’ vacuum-dried salt, 
which is extensively used in more developed coun- 
waes, is also simple. For the crude, coarse salt, 
wroduced in under-developed areas, a conveniently 
imple technique has been devised whereby a con- 
wolled mixing of the required weight of potassium 
;»dide or 1odate, already mixed with mert powder 
uch as calcium carbonate to give greater bulk, 1s 
ad into a bulk mixer. 

‘Potassium 10date has been shown by experimental 
sts on man to be effectively used by the thyroid 
land and has been used for the iodization of salt 
vith good results in certain countries for the past 
»w years. The stability of salt iodized by potassium 
xlide was considered and data presented to show 
*hat loss of iodine is not appreciable from dry and 
‘ee-running salt, if it is free from impurities and 
ontams a stabilizer, is packed in impervious linings 
end stored in a dark, cool place for several months. 
“or open’ pan and solar salts stored m hessian bags, 
<articularly in adverse climatic conditions, potassium 


dide is not suitable; the loss is considerable, and . 


4erefore potassium iodate should be, and has been, 
Yectively used because of its greater stability. It 
as not considered necessary to change the methods 
K iodization now in use in Great Britain. 

To those who still have the impression that iodized 
«alt might be unsuitable for certain individuals, the 
ply ıs that the amount of iodine in certain sea 
vods 1s considerable ; and that the use of the high- 


vel iodized salt has not provided any evidence for 


is belief. Changes in the distribution of endemic 
vitre take place at all times, the incidence has 
xereased markedly in some places and increased in 
thers; this is considered to be due to changes 

water supplies, dietary habits and population 
ustribution. ` 

Prof. Murray opened the second part of the 
leeting, on fluorine, emphasizing the following 
omts. Fluorine occurs in bones and teeth, 
hich consist mainly of calcium hydroxyapatite 
kCa,(PO,).Ca(OH),), the fluorine replacing OH 
‘oups in the lattice. The proportion of fluorine 
‘esent mereases with age and in proportion to the 
mount present in the water supply or the diet and 
hen there is exposure to industrial sources of 
aorine. So far, ıt has not been possible to prove 
at fluorine is an essential dietary element ; although 

is now generally accepted that the use of water 
ipplies with 1 or more parts per million (p.p.m.) of 
aoride is associated with a lower meidence of dental 
«ries than waters with less. 

Fluorme can accumulate in bones, and excessive 
takes produce osteosclerosis, increased density and 
«ostoses. However, the average daily intake in 
ritain is about 1 mgm. (water level of 0-2 p.p.m. 
iorine) and 2-6 mgm. if the water has 1 p.p.m. 
iorine, and this latter quantity is insufficient to 
«use excessive accumulation. Severe outbreaks of 
zorine poisoning in animals have occurred in 
ritain, due to the eating of pastures contaminated 
ith fluorine dusts from industrial undertakings, and 
remains to be proved whether this ‘neighbourhood 
azard’ affects the human population. 
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A high'intake of sodium fluoride in laboratory 
animals can ‘cause desreased kidney tubular function 
and mhibition of gastric acid secretion ; the amounts 
used in these tests ere outside -the range likely to- 
be encountered in emlemie fluorosis. 

Miss Forrest dealt with the matter of greatest 


: interest, namely, cariss incidence and fluoride in the 


water supply. In the United States a definite inverse 
relationship has been. proved between caries in 
.children and the level of fluoride naturally present 
in water. The best efects are seen in those born and 
living up to eight years in a fluoride area, although 
some protection is sven in children who are new- 
comers. In 1944 m South Shields (water 1-4 p.p.m. 
fluorine) the 5-14-yegr old children had 45 per cent 
less earies than in North Shields (water free from 
fluorine). The mecharism by which the fluorine gives 


7 this protection is not known ; one suggestion is that 


ib ıs due to the increased proportion of fluorapatite 
in the enamel. The various degrees of ‘mottling’, 
with and without staining, were illustrated by excel- 
lent coloured slides. Mottling occurs in 90 per cent 
of the population where the water has 5-6'p.p.m. 
fluorine, büt^at 1 p.2.m. mottling is less frequent 
and very mild. More recent surveys in areas 
in the United Kingdom with 5-8, 3-5, 2-0 and 
0-9 p.p.m. fluorine, respectively, and fluoride-free 
areas have confirmed the findings in the United 
States. In the area with 0-9 p.p.m. there was. 
60 per cent less caries than in a trace-fluoride area; 
in the former 30 per vent of the children were free 
from caries and only 30 per cent had noticeable 
mottling. 

Artificial fluoridation to a level of 1 p.p.m. was 


‘started in certain communities in the United States 


and Canada in 1945; the meidence of caries in 
children before and after has been compared with 
control non-fluorine areas. The results show that 
caries incidence has steadily decreased, and after the 
ten years by about 69 per cent, m the fluoridation 
areas, but remained uachanged in the control areas. 
Fluoridation at 1 p.pm. 18 about to be introduced 
into four areas in the United Kingdom. 

Dr. Wynne Griffith described the signs and symp- 
toms of chronic industrial and endemic fluorosis m 
man, pointing out that radiological changes in .the 
bones are not always associated with disability. 
Bone lesions and severe disability in a certain pro- 
portion of persons have been recorded from areas in 
India, China and Souzh Africa with waters having 
more than 4 p.p.m. fuorine; in these places it is 
hkely that malnutritzon increases the deleterious 
effects of fluoride. Dr. Griffith quoted evidence that 
the normal human kicney can excrete fluoride well 
in excess of the prcposed leyel of fluoridation ; 
nevertheless, a recent report from an endemic 
fluorosis area (Hyderabad, Deccan, water 11-8~5-2 
p.p.m. fluorine) reccrds impairment of kidney : 
function in a proport.on of individuals; but this 
wes not proved to be due specifically to the 
fluoride. ` 

On the basis of certain general health surveys in 
natural fluorine and fiuoridation areas, Dr. Griffith 
concluded that availabie evidence gave no suppórt to 
the contention that 1-p.p.m. represents any hazard 
to human health. zi 

Mr. Longwell'gave useful figures which he has 
recently obtained for daily fluoride intakes in.Britain. 
These were :.men 3-2:mgm., women 2-2 mgm. and 
children 1-2 mgm., amounts comparable to those - 
"recorded in the United States. He then dealt with 
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the practical aspects of fluoridation of ‘water, for 
which either sodium fluoride or sodium fluorsihcate 
- is used, The proportioned addition to the main water 
‘supply of a solution of the chemical compound is 
carefully controlled by special meters. This addition 
should be made at the final stage of water treatment, . 
when chlorination takes place. Frequent estimatioris 
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of the fluoride content of the domestic supply mus 
be made and records kept. 

Time limited the discussion on fluorine; but it 
answer to & leading question, Miss Forrest made i 
quite clear that the fluoride-level in water is ar 
important, but not the only, factor influencing tootl 
structure and the moeidence of caries. 


AUTOMOBILE FREE-PISTON ENGINES 


By F. D. ROBINSON 


m 


EARLY twenty years have passed since, Sir 
Frank Whittle’s first gas turbine ran»and six 
years since the Rover car JET I was driven around 
the circuit at Silverstone ; yet there ıs still no com- 
mercial vehicle driven by gas turbine anywhere in 
the world other than those few used for experimental 
purpoges. Now, according to a report in The Times 
of April 16, General Motors have developed a free- 
piston engine for passenger motor-car service. Smce 
the same Company has already produced an auto- 
motive gas turbine, 15 is perhaps a significant comment 
upon the prospects of gas turbines applied to vehicles 
that further research has been expended or an 
alternative prime mover. 

It must be obvious to most engineers, in spite of 
Chryslers’ success in the United States, that the gas 
turbine is at present still an unsuitable engine for the 
passenger car as visualized m Great Britain, where 
economy and compact size are of paramount im- 
portance. Perhaps one day when blade cooling has 
"been developed, component efficiencies raised, re- 
generator sealing problems solved and turbme design 
improved to a level where part-load performance can 
match full-load performance, then the gas turbine 
may compete with the petrol and the diesel engine. 
It 15, in fact, arguable if the effort put into produting 
a suitable small gas turbine would not bring a much 
greater reward if expended in designing small diesel 
engines. - 

Superficially, the new free-piston engine presents 
many attractive features. It should first perhaps be 
noted that this type of engine is not at all new. The 


Junkers version was used to compress air during the: 


Second World War. In the United States afew large 
gas generator plants of around 1,000 and 1,500 s.h.p. 
have been built, mostly experimentally, by Baldwin- 
Lima-Hamilton and by Cooper-Bessemer, and in 
Britain free-piston air compressors delivering 100 
cu. ft. of air per minute have been in’ use for some 
years. It is in France, however, where development 
has been nearly as intensive as that devoted m 
Britain to gas turbmes, that the greatest progress 


a has been made, and SIGMA with their 1,200 s.h.p. 


gas generator have achieved some notable results. 
A standard design is available and is in commercial 
use providing the motive power for mine-sweepers, 
`- trawlers, merchant ships, base power generation and 
pumping sets. - 
From a thermodynamic point of view, a gas 


^ genérator is the combination, of a diesel two-stroke 


s 


engine, which fulfils the dual functions of a self- 
driven compressor and a combustion chamber, with 
a gas turbine using the high-pressure exhaust gases 
released from the diesel to produce the useful work. 
Since the work output of the diesel is expended in 
compression, it* becomes logical to compress by a 


all rapidly. 
e 
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reciprocating piston attached to the diesel piston anc 
so to omit the usual crankshaft and associates 
bearings. Various arrangements have been propose» 
and used; but the travel of the diesel and com, 
pressor pistons is always limited only by pneumati 
and not by mechanical restrictions. The cycle is th 
pure constant-pressure cycle; but since the diese 
cylinder contains the high-temperature gases and i 
only intermittently exposed to, them, a very much 
higher peak temperature and compression ratio ar 
possible than when a simple gas turbine is used. O 
the other hand, the intermittent process in the diese 
cylinder makes it impossible for the engine to handi 
the huge quantities of air associated with a ‘simp! 
turbme. As might be expected.when due allowance 
has been-made for the losses which occur in practice 
the performance of a free-piston gas generator is ' 
compromise between that of the two engmes c 
which it is compounded. Thus the power-weigh 
ratio is a little better than in conservative dies 
practice, but well below gas turbine possibilities 


‘while the fuel consumption 1s always very muc 


better than gas turbine consumptions. In fact, æ 
full load, economy is nearly equal to that of a diese 
and even at half load compares favourably with the 
of a petrol engine. 

Apart from these inherited merits, the free-pisto 
engine has advantages peculiar to itself and suited t 
its application to automotive use. Thus vibration 
very slight, so mountings can be of a simple nature 
It lends itself to considerable flexibility m installatio 
and thus it is quite feasible to place the turbine at 
considerable distance from the generator cylinde 
substituting a pneumatic drive for a mechanical on» 
One or more generators may feed the same turbin 
or presumably vice versa. The torque characterist 
is very satisfactory, a large torque being produced t 
zero turbine speed, while the response to acceleratic 
requirements both from an idling and from a erwsir 
Speed are ideal. This cannot be said for the sump 
gas turbine as, if the compressor and compresso 
turbine are idling, the inertia of the combine 
rotating system is considerable and acceleration from 
idling conditions is poor unless provided by gearin, 
With the gas-generator the response is immediat 
the only fly-wheel effecit bemg in the powe 
turbine. ` 

On the debit side there are several features, pa 
ticularly of mechanical design, which suggest that 
will be a long time before this form of engme rivas 
the standard types. Its advocates always emphasi: 
the absence of crankshaft, bearmgs, poppet valve 
and cam-shafts in the free piston engine. These a 
not, n fact, components which give trouble, or, und: 
good conditions of lubrication and filtration, wear » 
In their place the free-piston engir 
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imports several complications of its own. Accus 
alignment of the four pistons and subsequent lack of 
distortion are required; non-return valves are freely 
strewn about the engine, so that leakage due to dirt, 
oil-varnish and distortion is always a possibility. 
Although there is no orthodox crankshaft, a light 
synchronizing mechanism is employed, while a fuel 
injector and its actuating mechdnism are required. 
The two most sensitive features of the plant are the 
top ring of the exhaust piston and the gas turbine. 
It 18 possible by derating and by conservative design 
to sacrifice fuel consumption, and achieve reliability 
with these components ; but if run at full load, such 
evidence as is available suggests rapid wear of piston 
rings due to the compression pressures and tem- 
peratures, which are excessive comparéd with 
orthodox two-stroke diesels, where piston crown 
temperatures and ring sticking are always limiting 
features of design. Of course, it is well known that 
the working life of a passenger motor-car engine 1s 
passed almost entirely at part load, so that con- 
ditions are much less severe in this application. 
Similarly, the gas turbine can use low-temperature 
exhaust gases and so be made of non-strategic 
materials if the efficiency of the plant is compromised, 
or full load is maintained for short periods only. 
Matching of diesel and turbine over a wide range of 
speed and load is also known to be difficult. 


INFRA-RED SPECTROSCOPY 
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Claims’ are made for the omnivorous nature of the 
free-piston engine. It is true that the free-piston 
engine will run on a wide variety of fuels—pea-nut- 
‘oil is quoted—but so will the diesel engine, which 
has been well tested on palm oil, pea-nut oil, coconut 


“oil, linseed oil and, what is more to the point, residual , 
fuels. The vegetab:e oils are in point of fact pro- ` 


hibitively expensive. and in any event satisfactory 
^; combustion of a fuel is only a first essential; what is 
equally important is prolonged life of vital parts i in faco 
of attacks by produsts of combustion. This problem. 
has not been solved for high-sulphur fuel oils in diesel 
engines and certainly not in free-piston engines. 

. It is praiseworthy that in the face of so many 
problems General Motors should pursue this line of . 
rescarch, and 1b is cnly concerns of such magnitude, 
that can afford to -nvestigate projects with a long 
chance of success. For, apart from the inherent 
difficulties of the free-piston gas generator, steady - 
progress in the technical improvement of the diesel, 
leading to smaller, lighter and cheaper units, and - 
even of the well-tried petrol engine, is still;-bemg 
made. General Motors are sensibly cautious upon 
the future prospects of the free-piston engine, but it 
will be interesting to watch the development of this 
slightly exotic prime mover, and to wonder whethet*it 
may be produced in a:size one-fifth of the 250 h.p. engine 


General Motors quote ‘as a respectable minimum. 


AND CHEMICAL INDUSTRY 


s By Dr. H. wW. THOMPSON, F.R.S. 


T is now generally accepted that much of the 

recent remarkable progress in the organic chemis- 
try of complex molecules and natural products could 
not have been achieved without the help of the 
numerous modern physico-chemical techniques. Most 
of these new tools have a clearly defined sphere of 
utility. For example, chromatography is applied 
almost exclusively. in the separation of mixtures or 
for purification of compounds, and isotopic tracers 
are for the most part used in the elucidation of 
reaction mechanisms. Infra-red absorption spec- 
troscopy, on the other hand, can be applied in a 
wider sense. Its value in industry i is twofold: first 
for qualitative or quantitative analysis, and secondly 
for the determination or clarification of molecular 
structure. In both these respects the range of 
applicability is enormous, and much of the informa- 
tion gained in the course of the work can be of great 
value in other connexions. The structural studies 
can be made with molecules in all states of aggre- 
gation, and the method is now pointing to a new line 
of attack on the nature of intermolecular forces and 
intermoleeular complexes. 

Many discussions on these applications of infra-red 
spectroscopy have been held during the past fifteen 


years, and they have served to illustrate the continual . 


progress in many directions. Nevertheless, the sym- 
posium organized on April 9-10 by the London 
Section of the Society of Chemical: Industry was 
opportune, for it provided an opportunity to take 
stock of the present position, not only as regards the 
experimental facilities now available but also in 
regard to the theoretical basis and possible extension 
of the different lines of application. The large 
attendance, and the diversity of problems which were 
raised, 


showed that the i of this particular - 


technique is still widening. It is now being used; ‘in 
penetrating fashion, in the chemistry of fuels, textiles, 
paints, dairying, perfumes, polymers and resins, 
pharmaceuticals and antibiotics, and other general 
chemicals. 

Industrial work -equires two kinds of infra-red 
equipment, namely, (i) spectrometers with the appro- 
priate accessories for use in research laboratories, 
and (ii) other apparatus for use on the plant in 
process control. Tke most urgent need in Britain at 
present is in the latter respect. Prism spectrometers 
of rugged stability are now commercially available for 
the region l—40u tc meet all normal requirements. 
Although costs are still high, a choice can be made 
according to the spectral range to be studied, the 
resolving power required, and the speed. and method 
ofrecording. Some general flexibility is also desirable 
so that accessories cun be attached, such as long-path 
absorption cells, a reflectmg microscope, or a low- 
temperature absorption cell. In view of the limited 
spectral range of the known photoconductive cells, 
1t might be helpful if fast and more sensitive, spec- 
trally black, bolometers could be developed. Also}: 
although a satisfactory variety of synthetic crystalline 
materials for prisms and windows is now available, 
something might be gained from further examination 
of such substances as lead chloride. The resolving 
power provided by good commercial prism spectro- 
meters is now adequate for most purposes, but the 


recent success in makmg cheap replica diffraction, ' 


gratings has opened up the possibility of simple 
grating spectrometers. It is possible, in fact, that 
for more satisfactory work on band intensities, the 
higher resolving power may become necessary ; but 
if such grating instruments are to be developed, more 
systematic work on. filters should be undertaken. 


. 


2 


E 


s3 


918 


The position as regards availability of instruments 
for flow-line control is less satisfactory, and this is 
where much help can be.given to industrial produc- 
tion. For many years it has béen clear that certain 
components of common industrial gas streams could 


.be monitored continuously by means of their infra- 
‘red absorption. For such work, either dispersive or 


non-dispersive analysers can be used, measuring either 
the integrated infra-red absorption over a wide 
spectral range, or some selected band which has been 
isolated by means of filters or by a simple dispersing 
system. Typical components measured in this way 
include carbon monoxide and dioxide, sulphur 
dioxide, hydrogen sulphide, ammonia, acetylene, 
ethylene and other hydrocarbon gases. Much pro- 


` gress has been made in the United States and also in 


Germany with such instruments, in some cases leading 
to an effectively automatic process control. The 
older non-dispersive analysers use either a black-body 
detector with filters (negative type), or microphone- 
detectors which are selectively sensitized to a parti- 
cular spectral region (positive type). Improvements 
in both stability and sensitivity have been achieved 
by a combination of both types in the Perkin-Elmer 
‘tri-non’ analyser. With all such equipment, the 
details of design must be carefully considered with 


-specific reference to the gas stream involved, since in 


all cases the ease of determination of the main com- 
ponent is affected by the absorption of other sub- 
stances present, Also, for plant operation, the most 
vital factor is obviously long-term reliability ; but 
the difficulties i in this respect have been overcome, and 
concentrations varying between parts per million 
and 90 per cent can be measured convinemgly. An 
alternative method, using the so-called *bichromator', 
isctó' use a simple prism spectrometer with split 
Littrow mirror, so that the absorption at two different 
wave- lengths _ can be compared continuously, one 
wave-length acting as a reference standard. For 
some purposes, this type of instrument has advantages 
over the non-dispersive analysers. The main con- 
clusion is that there are scope and need for such plant 
control instruments in British ‘industry. A few are 
already inčusè, and 16 is understood that others are to 
be installéd for the analysis of water heavy water 
mixtures. "^ 

Conventional infra-red analysis usmg prism spectro- 
meters is being used on an ever-increasing scale. 


` Among new examples are the determination of 


plasticizers, oil and rubber additives, copolymers, 
residual water in fibres, antibiotics, resins and paints. 


, The pressed-disk technique has facilitated work with 


zs 


insoluble materials, although the quantitative back- 
ground of this method needs further exammation. 
Hitherto, most analyses have used the region 1—14u, 
but the merits of other spectral regions are now 
becoming evident. Between ly and 3y, where 
vibrational overtones are involved, more' conveniently. 


‘measurable thicker layers can be used, and several 


problems involving ‘polymers, including the determ- 


` in&tion of end groups, have been solved. 


^ Qualitative and semi-quantitative anülysis has 
advanced significantly by use of ‘differential spec- 
troscopy’. If the absorption of the main component 
in a mixture is overlaid or masked by the absorption 
of other components, the background absorption of 
the latter may be cancelled out by use of a double- 
beam spectrometer in which a compensating cell 1s 
placed in the ‘blank’ beam. This method demands 
proper experimental care, but is capable of giving 
spectacular results. It has been applied successfully . 
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to many problems in the fuel industry and suggests 
2, new approach. to the discrimination between closely 
similar complex materials such as proteins, carbo- 
-Meanwhile, the 
theoretical basis of infra-red quantitative analysis is 
now being examined critically. The optical densities 
at band peaks, which lead to the ‘apparent’ extinctiom 
coefficients, cannot really be regarded as satisfactory 
measures -of band intensities, for they are much 
affected by the relatively wide spectrometer slits 
which are used in infra-red work, and by othei 
instrumental factors. Unfortunately, therefore. 
quantitative data from different laboratories oftém 
disagree, and this has so far made it impossible ta 
establish intensity values of universal applicability. 
The shapes and ‘apparent’ extinction coefficients of 
many vibrational bands have now been determinedi 
as a function of sht-width, and the experimentaM 
requirements for obtaining satisfactory ‘reproducible’ 
values of peak densities have been examined. At the 
same time, band intensities have been measured by 
taking the integrated absorption over the whole band. 
This latter method seems to provide a measure which 
is far less dependent upon spectrometer characteris- 

tics, and automatic integrating devices have theréfore 
been developed. Whether 15 will prove better, as æ 
regular procedure, for general analytical work, to 
use higher resolving^power and the peak extinctiom 
coefficients, or to measure the integrated band areas, 
remains still undecided, but it should soon be possible 
to assess the relative merits of the two methods. 

The use of key absorption bands for structural 
diagnosis has also reached an interesting stage. It 
is based upon the localization of certain molecular 
vibrations within a small group of linked atoms, and 
ceases to be of much value if nuclei of comparable 
mass are joined: together by single valency bonds so» 
that a larger part of the whole molecule is concernedi 
in the vibration. . A few more correlation rules may 
still be discovered, and there are suggestions that 
some characteristic differentiation of stereoisomers 
may be possible. However, the bulk of the useful 
data 1s now available, and more attention is being 
grven to disentangling the influences within a molecule 
which cause the general rules to break down. The 
exact nature of the hydrogen bond is again under 
consideration, and interesting ‘inter-space’ group» 
mteractions have been found. It may, however, 
now be profitable to explore the usé of intrinsic bandi 
intensities for diagnostic work. Results show that 
different types of a particular group can be distin 
guished in-this way, and the comparison of the 
mtensities of fundamental and overtone bands may 
sometimes be even more informative. 

Among the ancillary techniques used for studying 
complex molecules, polarized infra-red radiation has 
been applied to ordered structures and crystalline 
materials, and the spectral changes arising from 
deuteration are sometimes instructive. The reflecting 
microscope has greatly siniplified work on fibres 
such as silk or “‘Terylene’. The « (helical folded) and 8 
(open cham) forms of polypeptides have been dis- 
tinguished, and natural and synthetic peptide 
materials have been compared. These methods have 
also been applied to the general problem of the 
crystallinity of polymers, which is so much related to» 
their physical properties. In pharmaceutical chemis- 
try, infra-red spectra are being used as a means of 
proving identity, for quantitative assay, and for 
unravelling the structure of steroids, hormones andi 
antibiotics., 
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One new line of great significance is the study of 
mter-molecular interactions through the displace- 
ments of vibration bands. This may lead to valuable 
information about adsorption processes, adhesion, 
and the formation of intermolecular complexes in 
reacting systems. 
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Many of these more elaborate contributions to 
research problems sre of real interest; but it is 
important not to lose sight of the more mundane and 
urgent needs of analytical process control mentioned 
above. There are Lopeful signs that the necessary 
mstruments may socn. become available. 


OBITUARIES 


Prof. Megh Nad Saha, F.R.S. 


Tue death on February 16 from sudden heart 
failure, at the age of sixty-two, of Prof. M. N. Saha 
has robbed India of one more of her leading men of 
science. He was well known for Ins distinguished 
«researches, for his activity 1n scientific: administration 
«and for his other public activities. After an early 
education in India he came to England for post- 
wraduate studies under Prof. Alfred Fowler at the 
Imperial College of Science and Technology, London. 
xt was there that he developed his work on thermal 
monization, which led up to ‘Saha’s equation’, by 
which he will be remembered. By taking account of 
tthe important effect of pressure, as well as of tem- 
werature, in a gaseous mixture of neutral atoms, ions 
and electrons, he explained the increase in ionization 
as one moves outwards from the photosphere to the 
«chromosphere of the Sun. His work led to important 
developments by R. H. Fowler and E. A. Milne m 
whe study of the pressures and temperatures of 
stellar atmospheres. It has earned a permanent 
place m the history of astrophysics. 

On going back to India, Saha returned to physics, 
and as professor of physics successively at the 
Wnhiversities of Allahabad and Calcutta he founded 
cesearch schools on ionospheric problems and nuclear 
whysics. He published many papers on a wide range 
of subjects, including the propagation of electro- 
magnetic waves in the ionosphere, the escape of 

radio waves from the Sun, nuclear physics and 
spectroscopy. His position in the world of Indian 
science may be gathered from the many leading 
sositions that he held from time to time. He was 
oresident of the Indian Science Congress, of the 
Wnited Provinces Academy of Science (later the 
"National Academy of Sciences), and of the Indian 
Association for-the Cultivation of Science and the 
‘National Institute of Sciences. He was largely mstru- 
mental in founding the Institute of Nuclear Physics, 
Saleutta ; as its director he was active both in 
raining students and in supervising research work. 

He was a member of the Board (or later Council) 
X Scientific and Industrial “Research, which led to 
zrowing interest in the social relations of science, a 
jubject on which he wrote a number of papers. As 
1e grew older and became an established figure in 
us own country, he turned more and more fo 
questions of education, industrialization, national 
dlanning and such details as river valley projects. 
His last paper of this kind appears on p. 923 of this 
ssue of Nature:] In 1951 he was elected to the Indian 
Parlament by a large majority as an. mdependent 
nember, having refused to stand as a party candidate. 
He loved fighting for causes which he felt to be right, 
»ven though by so domg he earned unpopularity m 
Jovernment circles. But he retained a keen, active 
nterest in science, and only last year was one of the 
dndian members attending the General Assembly of 
the International Astronomical Union in Dublin. 


His sixtieth birthday was celebrated by a volume on` 
his life, work and philosophy arranged by a com- 
mittee of the Indian Association for the Cultivation 
of Science (see Nature, 174, 528; 1954). It is sad 
that he should have survived its publication for so 
short a time. F. J. M. STRATTON 


r. . Harold Reade 


Tuomas HAROLD Reape, the third son of the late 
Thomas Reade, marufacturing chemist, of Wolver- 
hampton, was born in 1889. He was educated at St. 
Paul’s School, London, where he was a contemporary 
of Lord Montgomery, and at the University of 
Birmingham, where he graduated in science. During 
the First World War, Reade served in France and 
in Palestine, first w-th the 6th South Staffordshire 
Regiment and later with the Machine Gun Corps. 
On demobihzation Le went to Emmanuel College, 
Cambridge, where, under Dr. Hamilton MeCombie, 
he carried out research on the preparation and 
properties of phenylsrimethylammonium perhaloids, 
perfecting methods for the determination of ihe 
constitution of these compounds. In 1921, Reade 
graduated and was appointed to the staff of the 
University of Aberdean, where he became responsible 
for the teaching of crganic chemistry, a duty which 
he performed with thoroughness and distinction 
until his retirement :n 1945. A man of strong per- 
sonality, a trifle inzpetuous, he was an inspiring 
teacher and a pleasant colleague. 

Throughout his period on the University staff, 
Reade maintained £n active -research programme. 
Following on his work at Cambridge, he studied the ~ 
addition compounds of halogens and quaternary 
ammonium salts, showing experimentally that the 
iodine in these peczhalides is reducible but not 
oxidizable to molecular iodine and therefore is in a 
higher state of oxidation. Later, m collaboration 
with his research students, he investigated, among 
other problems, the simultaneous nitration of the 
nucleus and nitrosation of the nitrogen atom in a 
considerable number of dialkyl anilines by means of 
sodium nitrite in hydrochloric and sulphuric acids, 
finding a method of 2ontrolling the type of reaction . 
that predominated. The numerous contributions 
which he made in these various spheres are recorded 
in the Journal of the Chemical Society. 

In his retirement Reade devoted his leisure to 
golf and music; he was an accomplished performer 
on both the golf course, where on many occasions he 
represented the staff of the University of Aberdeen in 
inter-university competitions, and on the piano. His 
sudden death, on Merch 24, came as a great shock 
to his many friends; taken ill while playing his 
usual game of golf at his club, the Royal Aberdeen, 
he died a few hours later in hospital. He was un- 
married. R. B. STRATHDEE 
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NEWS and VIEWS 


New Foreign Members of the Royal Society : 


^ Prof. K. U. Linderstrem-Lang 


Pror. K. U. LINDERSTRØM-LANG, director of the 
Carlsberg Laboratory, Copenhagen, whose election as 
a foreign member of the Royal Society has recently 
been announced, is famous for his researches on 
proteins and for his pioneer work im the field of 
enzyme histochemistry. As a young man, his 
reputation was established by his acetone-titration 
method of estimating amino-acids ; he followed this 
with a series of mvestigations on the physical chem- 
istry of protems, dealing inter alia with protein de- 
naturation and various aspects of protem degradation 
by enzymes. His Lane Medical Lectures of 1952 on 
“Proteins and Enzymes” and his contribution to the 
Solvay discussion on proteins the following year show 
the breadth of his interests and his ability to apply 
theoretical treatment to his problems. One of the 
most interesting of his recent contributions has been 
the discovery and unravelling of the transformation 
of ovalbumin to plakalbumin. An investigator pos- 
sessed of great manipulative skill, he has invented 
many ingenious methods of microanalysis which have 
enabled him to throw light for the first time on 
chemical reactions gomg on in individual cells. As 
an. illustration, one may cite his elegant demon- 
stration of the mechanism whereby the larve of the 
clothes moth are able to digest wool. Under his 
inspiring leadership the Carlsberg Laboratory has 
fully mainiained the fine international reputation 
which had been handed down by his predecessor, 
S. P. L. Serensen. 


Prof. Hans Pettersson 


WrrE his election to the foreign membership of 
the Royal Society of London, Prof. Hans Pettersson, 
the well-known Swedish oceanographer, joins six 
eminent compatriots already in that distinguished 
company. Born in August 1888, son of Prof. Otto 
Pettersson, the renowned oceanographer who founded 


the International Council for the Exploration of the 


Sea and who died fifteen years ago at the age of 
ninety-three, Prof. Hans Pettersson has added greatly 
to the lustre of a family name so closely associated 
with marine research. After studying physics in 
Upsala under Knut Angstróm durmg 1908-11, he 
entered upon that period of work in England under 
Sir William Ramsay which gave him his love of 
London and his remarkable command of English. In 
1914 he became both a doctor of physics of the 
University of Stockholm and a research associate in 
oceanography at Gothenburg. Eight years later he 
was leading & team of workers in the Radium Institute 
of Vienna in radioactivity and nuclear physics, and 
it is due to his skill in those fields that he has made 
such fruitful researches on the radium content of 
deep-sea sediments and on the rate of their accumula- 
tion. The author of numerous papers on oceano- 
graphical topics, he became professor of the subject 
at Gothenburg in 1930 and director of the Oceano- 
graphical Institute there in 1939. He is a member of 
learned societies of many countries and holder of the 
Patron’s Medal of the Royal Geographical Society of 
London. Pettersson organized and led the highly 
successful Swedish Deep-Sea Expedition with the 
Albatross during 1947—48. 
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Dr. Fritz Zernike 


Tue election of Dr. F. Zernike as a foreign member 
of the Royal Society is the latest honour he has 
received in recognition of his distinguished work in 
physical optics, and in particular for his researches in 
phase-contrast microscopy. His election follows on 
the award in 1952 of the Society’s Rumford Medal 
and in 1953 of the Nobel Prize for Physics. Zernike 
first described the principle of the phase-contrast 
method in 1933 m a short paper to the twenty-fourth 
Dutch Physical and Medical Congress; but prior to 
that his published papers were mainly concerned 
with the statistical aspects of a variety of physica) 
problems. By extending Abbe’s theory of the micro- 
scope, he showed both theoretically and experi- 
mentally, using apparatus which he had himselk 
constructed, that an image of a phase-grating con- 
sisting of transparent lines alternating in thickness 
could be made visible if the phase of the direct image 
of the source were changed by 90° relative to the 
diffracted light. The elaboration of this principle is 
now well known and forms the basis of the highly 
successful phase-contrast microscope. Zernike ha: 
also carried out important fundamental -work on the 
diffraction theory of optical images, including the 
effect of small amounts of aberration and of the 
coherence of the illumination. After being dormans 
for & period, the subject of microscopy has come 
very much to life during the past decade, and it i: 
fair to attribute much of this vitality to the stimulu: 
of Zermke’s ideas. 


Paris Academy of Sciences: Elections 


Tue following elections have been made in the 
Paris Academy of Sciences : Prof. P. Tardi, professo» 
of astronomy m the Ecole Polytechnique, Paris, tc 
be a member of the Geography and Navigation Sec 
tions in succession to the late Prof. E. de Martonne 
Prof. A. Vandel, professor of zoology in the University 
of Toulouse, to be a non-resident member of the 
Academy in succession to the late Prof. M. Gignoux 
Prof. H. Lundegardh, professor of plant physiology, 
Agricultural College, Upsala, to be : 
correspondant for the Rural Economy Section ir 
succession to Prof. S. Waksman, recently elected : 
foreign associate of the Academy ; Prof. E. Schmidt 
professor of mathematics in the Humboldt Univer. 
sity, East Berlin, to be a correspondant for the Geo 
metry Section in succession to Prof. S. Bernstein 
recently elected a foreign associate of the Academy 
Prof. C. Killian, professor of agricultural and expen 
mental botany in the University of Algiers, anc 
Prof. F. W. Went, professor of plant physiology i 
the California Institute of Technology, to be corre 
spondants for the Botany Section in succession to th. 
late Prof. G. Nicolas and the late Prof. P. Becquerel 


Leverhulme Research Awards, 1956 


Tse Leverhulme Trustees have approved th 
following fellowships and „research grants, amon, 
others, tenable for periods^up to two years, th 
subject of study being indicated in brackets: Fellow 
ships: R. A. Crowson, lecturer in zoological tax 
onomy, University of Glasgow (young stages an: 
habits of cértain primitive endemic Coleoptera i» 
New Zealand); Dr. P. J. ©. Dark, Department o 
Anthropology, University College, "London (Mixte 
ethnohistory : an analysis of the codical art); I» 
A. T. A. Learmonth, lecturer in geography, Universit, 
of Liverpool (land use in the Assam Valley wit 
special reference to population density and capacity) 
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Dr. A. I. Richards, formerly director, East African 
Institute of Social Research, Makerere College, 
Uganda (changes in the political system of the Bemba 
of North Eastern Rhodesia, 1935-55); Dr. E. G. 
Richardson, reader in physics, University of Durham 
(propagation of sound in a turbulent medium) ; R. A. 
Skelton, superintendent of Map Room, British 
Museum (foundation and early history of the Ord- 
nance Survey, 1782-1825). Research Grants: Dr. 
R. F. Barrow, Fellow of Exeter College, Oxford 
(spectroscopy of simple molecules); A. R. Bailey, 
Turner and Newall Research Fellow, Imperial College, 
London (intercrystallme crackmg and failure of high- 
tensile brass); P. R. Bell, lecturer in botany, 
University College, London (phylogeny and morph- 
ology of the ferns of tropical mountains); Prof. F. 
Debenham, emeritus professor of geography, Univer- 
sity of Cambridge (the Admiralty and the Arctic in 
the nineteenth century); Lady Drower (a dictionary 
of the Mandaic language); Dr. K. A. Kermack, 
lecturer in biological statistics, University College, 
London (American mesozoic mammals) ; A. D. Rees, 
director of extra-mural studies, University College, 
Aberystwyth (an examination of some of the more 
mportant branches of Celtic mythology); H. Thomas, 
assistant buildings officer, University of Manchester 
(application of architectural acoustics to the design 
and construction of schools for the deaf); Prof. D. 
Williams, professor of Welsh history, University 
College, Aberystwyth (Benjamin Franklin's circle m 
London). Further mformation about the awards can 
be obtained from the Secretary, Leverhulme Research 
Awards, St. Bridget's House, Bridewell Place, 
London, E.C.4. 


Royal Aeronautical Society 


Honorary fellowship of the Royal Aeronautical 
Society has been conferred on Sir Roy Dobson and 
Dr. Hugh L. Dryden. The following awards have 
been made by the Society: British Gold Medal for 
Aeronautics, to the late Mr. Joseph Smith for his 
outstanding practical achievements in the design and 
development of military aiecraft; British Silver 
Medal for Aeronautics, to Mr. J. Fenwick for his 
contributions to the development of air-traffic con- 
trol systems; The Societys Gold Medal, to Sir 
William Farren for his outstanding contributions to 
aeronautical research and development (this is the 
Society’s highest honour for work in aeronautics) ; 
The Society’s Silver Medal, to Dr. E. S. Moult for 
‘his outstanding contributions to aeronautical engin- 
eenng and, in particular, for his work in the design 
of aircraft engines; The Society’s Bronze Medal, to 
Mr. J. W. Barnes for his contributions in the field 
of aircraft instruments; Wakefield Gold Medal, to 
Group Captain W. K. Stewart for his contributions 
to the design and development of aero-medical equip- 
ment; George Taylor (Australia) Gold Medal, to Mr. 
R. H. Woodall for his paper on some trends in the 
development of aircraft electrical and starting 
systems ; Simms Gold “Medal, to Mr. K. V. Diprose 
for his paper on analogue computing in aeronautics ; 
R. P. Alston Memorial Prize, to Mr. D. P. Davies 
for his practical achievement in the ‘fight testing 
of prototype civil aircraft ; Edward Busk Memorial 
Prize, to Mr. L. E. Fraenkel for his paper on the 
unsteady motion of a slender body through a com- 
pressible fluid; Herbert Akroyd Stuart Memorial 
Prize, to Mr. O. N. Lawrence for his paper on fuel 
systems for gas-turbine engines; Usborne Memorial 
Prize, to Dr. G. N. Lance for his paper on the lift 
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of twisted and cambered wings in supersonic flow ; 
Orville Wright Prize, to Mr. K. W. Gunn for his 
paper on the effec; of yielding on the fatigue pro- 
perbies of test pieces containing stress concentrations ; 
Branch Prize, to Mr. W. Tye for his paper on the 
outlook on airframs fatigue (second Barnwell Mem- 
orial Lecture); Reyal Aeronautical Society Naviga- 
tion Prize, to Mr. John Grierson for his paper on the 
evolution of Arctic airways ; Pilcher Memorial Prize, 
to Mr. H. Caplan for his paper on the investigation, 
of aircraft accidents and incidents. 


Iron and Steel Inszitute 


Tx following awards have been made by the Irom. 
and Steel Institute: Bessemer Gold Medal for 1956, 
to Dr. C. Sykes (Tkos. Firth and John Brown, Lid.) 
in recognition of his distinguished contribution to the 
study of alloy systems, particularly in the field of 
order-disorder changes and the effect of such changes 
on the physical properties of alloys; Sir Robert 
Hadfield Medal for 1966, to Mr. H. Morrogh (British 
Cast Iron Research Association) in recognition of 
his distinguished contribution to the study of the 
metallography of cast iron and for researches which 
resulted in the discovery of nodular iron and the 
improvement in the quality of cast iron; Additional 
Wiliams Prize for 1954, jointly to Mr. F. A. Gray 
and to Mr. S. A. Brooks (Appleby—Frodingham Steel 
Co., Ltd.) for thei paper on an investigation of 
re-heating furnace dasign and performance ; Williams 
Prizes for 1965, to Mr. A. J. Kesterton (Steel Company 
of Wales, Ltd.) for his paper on some starting and 
operating experiences at Abbey melting shop, and to 
Mr. R. Wilcock (Samuel Fox and Co., Ltd.), for his 
paper on the operetion of a 60-ton are furnace at 
Samuel Fox and Cə., Lid.; Ablett Prizes for 1955, 
to Mr. W. Ernest (Samuel Fox and Co., Ltd.) for 
his paper on wasta heat recovery related to the 
generation of electric power; to Mr. S. R. Phelps 
(Guest Keen and Nettlefolds, Lid.) for his paper on 
electrical requirements of flying shears for bars and 
billets ; and to Mr. R. Stewartson (Guest Keen and 
Nettlefolds, Ltd.) for his paper on the mechanical 
design features of fitying shears for bars and billets. 


Royal Australian Chemical Institute 


Tue following awards have been made by the 
Royal Australian Chemical Institute: H. G. Smith 
Memorial Medal, 1955, to Prof. R. S. Nyholm, 
professor of chemistry, University College, London, 
for his work in inorganic chemistry ; Rennie Memorial. 
Medal, to Dr. D. EB. Stranks, assistant lecturer in 
radiochemistry, University of Leeds (this Medal is 
awarded to an Australian chemist less than thirty- 
one years of age for papers published durmg the past 
ten years); Masson Memorial Scholarship, 1956, to 
G. ©. Morris, of the University of Sydney, now 
studying for his M.&o. 


Nuclear Power 


Tae first number of the new journal by’ Rowse- 
Muir Publications, Ltd., Nuclear Power (1,1; May 
1956; single copy 3s: 6d., annual subscription £2 2s.), 
has now been published. This journal, designed to 
“further the development of atomic energy and 
nuclear techniques for peaceful purposes and in 
particular to credit British achievements”, has an 
editorial panel of distinguished scientists from 
British universities and from the U.K. Atomic 
Energy Authority. Subjects covered in this first 


number include the methods and planis used for the 
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production of heavy water, dose-rate meters, the 
production of reactor fuel elements, and the research 
facilities at the research laboratories of Tube Invest- 
ments, Ltd., and at the Battelle Institute, Columbus, 
Ohio. There is also the first of a series of articles on 
reactor physics by J. F. Hill, of the Reactor School, 
Harwell. Other sections of the journal consist of 
editorial comments, news items from various parts of 
the world, news of equipment-used in connexion with 
nuclear engineering, and abstracts of patents. The 
remaining section is devoted to reviews of books of 
use or of interest to the nuclear engineer. Synopses 
of the articles are given in five languages. These, as 
well as the contents on the title page, are in type 
which is unusually small in size. It is stated that 
forthcoming issues will contain papers, articles and 
features on nuclear fuel enrichment, fabrication and 
reprocessing, on reactor design, construction and 
performance, on the associated power plant, on 
instrumentation and on isotope production, handling 
and application to industry. 


Courses and Awards in Technology 


Deras of the award to be given by the recently 
created’ National Council for Technological Awards, 
under the chairmanship of Lord Hives, have been 
announced. The National Council will grant a diploma 
in technology, the courses for which will be equivalent 
in standard to honours degree courses of a British 
university. The award will be denoted by ‘Dip. 
Tech. (Eng.) for engineering and by ‘Dip. Tech.’ for 
other technologies. There will be two honours 
classes and a pass level. The courses which will be 
recognized may be either full-time or sandwich. The 
minimum time required for & course in a technical 
college will be three years full-time or four years 
sandwich course. Students attending full-time 
courses will be expected to have suitable industrial 
training amounting in aggregate to not less than one 
year in industry. The mmimum age of admission to 
courses will normally be eighteen. It should be 
assumed that the standard of admission to courses 
will be that of the General Certificate of Education, 
with two appropriate subjects at advanced level and 
three subjects at ordinary level, or a comparable 
standard. Holders of good Ordinary National 
Certificates, for example, will be eligible; in most 
other cases National Certificate holders will need 
additional instruction to qualify for entry to the 
course. Since the courses are intended for those 
aiming at becoming professional technologists, they 
should include a thorough education in the funda- 
mentals of science and technology and their applica- 
tion to development and design. To help fit the 
students for future responsibilities, the courses must 
include liberal studies and some instruction in the 
principles of industrial organization. 

Colleges seeking recognition for a course must 
make formal application to the Council. They will 
be expected to provide a substantial programme. of 
advanced studies. In particular, the subjects con- 
stituting the course must be conducted in an environ- 
ment where advanced studies are the main pre- 
occupation of the staff. Good library facilities and 
social amenities are necessary. It is desirable for the 
college to have residential facilities ;- but the absence 
of such facilities will not prevent courses from being 
recognized at the moment. It is intended, however, 
to make this a condition as soon as possible. The 
staff will be expected to be of high quality. In 
particular, the leaders of each branch of study should 
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have either higher degrees and substantial academic 
experience, or suitable academic qualifications sup- 
ported by substantial industrial experience or both. 
They should also be professionally active in their 
subjects. It is highly desirable that colleges and 
industry should arrange their conditions of employ- 
ment so that interchange of staff for suitable full- 
time periods can be encouraged. In assessing the 
staff, the emphasis will be on their intellectual and 
personal qualities. They should include persons to 
whom industry would go for advice. Above all, they 
will be expected to be good teachers and to be able 
to relate their industrial experience to their teaching 
work. It is essential that staff engaged on the course 
should have opportunities for research. Details of 
the procedure for applying for the recognition of 
suitable courses and the fees to be charged for the 
courses will be announced later. ‘= 


Permanent Commission of the International 


Fisheries Convention 


Tue fifth meeting of the Permanent Commission 
set up under the International Fisheries Convention 
of 1946 took place in London during May 8-11. 
Delegations attended from all thirteen of the member 
governments, namely, Belgium, Denmark, the Federal 
German Republic, France, Iceland, Ireland, the 
Netherlands, Norway, Poland, Portugal, Spain, 
Sweden and the United Kingdom of Great Britain 
and Northern Ireland. Observers were present from 
the Union of Socialist Soviet Republics, which was 
represented for the first time. There were also 
observers from the International Council for the 
Exploration of the Sea, the Food and Agriculture 
Organization of the United Nations, and the Inter- 
national Commission for the Northwest Atlantic 
Fisheries. Much of the Commission's discussion was 
devoted to the report of an ad hoc scientific com. 
mittee set up at the previous meeting to review 
available information and to advise the Com- 
mission on minimum mesh sizes and minimum 
size-limits for fish, and to say whether any changes 
were required. This report is to be published, 
and it was agreed to recommend that the member 
governments should have it translated and should 
seek the views of their own fishing industries, and 
should report back with their recommendations and 
proposals by December 31, 1956. Meanwhile, the 
75-mm. minimum mesh for ordinary trawls will be 
continued until April 4, 1958. The Commission also 
gave further attention to the problem of mixed fishing 
for protected and for other species. The Commission 


-appointed a Committee composed of representatives. 


of the six countries most concerned, namely, Belgium, 
France, the Netherlands, the Federal German Re- 
public, Poland and Sweden, to study this problem 
further for the next meeting. Finally, the Commission» 
received reports from the International Council fo: 
the Exploration of the Sea on the question of a 
definition of the light trawl, and the problem pres. 
ented by the capture of undersized whiting in the 
industrial fisheries. No further action is to be taker 
at present on these problems since the Internationa, 
Council is continuing its investigations. Klaus 
Sunnanaa (Norway) was elected president for the 
next three years in succession to R. G. R. Wal 
(United Kingdom), whose term of office had expired 
and A. Alloy (France) was elected vice-president ix 
succession to Dr. G. Rollefsen (Norway). The Com 
mission will hold its next meeting in London beginnin; 
on May 14, 1957. 
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K. W. Feuerbach and his Geometrical Research 


ONE of the most important theorems of the geo- 
metry of the triangle that was developed during the 
nineteenth century is the one which shows that the 
nine-point circle of & triangle is tangent to the in- 
scribed and to each of the three escribed circles of the 
triangle. The theorem was discovered and first proved 
by Karl Wilhelm Feuerbach, a little-known mathe- 
matician who led a short and tempestuous life; an 
account of his hfe and researches has been given 
by Prof. Laura-Guggenbuhl (Scientific Monthly, 81, 
No. 2; 1955). Feuerbach's proof was purely alge- 
braic, being modelled upon the proof in an article by 
Euler in 1765; but while it is in principle simple 
enough, the detail of the working is exceedingly 
laborious, and in succeeding years many people, 
fascinated by the difficulties in Feuerbach’s proof, 
seemed to find it a pleasant challenge to produce a 
different and simpler one. Feuerbach, the third son 
of a family of eleven, was born in Jena in 1800, his 
father being a successful lawyer. Shortly after the 
publication of his book, Feuerbach, only twenty-two 
years old and without previous teaching experience, 
was appointed professor of mathematics at the 
Gymnasium at Erlangen. Soon afterwards, he studied 
for a time at the University of Freiburg under Karl 
Buzengeiger, who is credited with having had a great 
influence upon the young mathematician. On 
returning to Erlangen, however, he was involved in 
political troubles and was arrested. At his trial he 
was acquitted; but he spent more than a year in 
prison awaiting trial, and during this time he com- 
menced some further mathematical research. This 
was later completed, and was the subject of a review 
by Cantor in the Sitzungsberichte der Heidelberg 
Akademie der Wissenschaften ; in & final summary, 
Cantor says that Feuerbach in this work proved 
himself to be an independent co-diseoverer with 
Mobius of the theory of the homogeneous co- 
ordinates of a point in space. At the time of his 
imprisonment, Feuerbach was already showing signs 


of mental derangement, and by 1828 this was so' 


serious that he had to retire from teaching. He died 
six years later when not yet thirty-four. 


Mycological Collections in Latin America 


THE attention of mycologists is directed to the 
Second General Catalogue of Latin American Myco- 
logical Collections, published under the auspices of 
the Unesco Centre for Scientific Co-operation (Centro 
de Cooperación Cientifica para América, Latina de la 
U.N.E.8.C.O., Bulevar Artegas 1320, Casilla de 
Correos 859, Montevideo, Uruguay ; 1955). Indica- 
tions ave given of all the fungi in the collection and 
of the institutions or laboratories where they are 
maintained. Full information on the origin, bio- 
logical properties and characteristics ef the cultures, 
biographical citations, etc., can be obtained on 
application to the Centro de Cooperación. k 


The United States National Museum 


Tus annual report of the United States National 
Museum for 1955 records the openmg of the First 
Ladies Hall on May 24, 1955. The eight display units 
in the Hall are designed to represent different rooms 
in the White House, Washington, from the earliest 
period to the present time and contain architectural 
details acquired from the House during its recent 
reconstruction. They give the public an opportunity 
to view the dresses in surroundings similar to those in 
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which they were orizinally worn. Each room contains 
three to six dresses representing a time of about 
twenty years. The changing styles in White House 
decoration shown in these rooms are based on avail- 
able drawings and photographs together with written 
dercriptions. 


Royal Society Depository of Unpublished Mathe- 
matical Tables : 


Tar following is & list of accessions to the Royal 


Society’s depository of unpublished mathematical , 


tables since the puklieation of the last list in Nature 
(175, 712; 1955): (52) Etude de 3n? + 1, 8n* + 1, 
3n? +1 (A. Ferries); (53) Table of Bi'(--z), for 
æ = 0(0-01)2 and Ex'(—z), for x = 0(0-01)10 (K. I. 
McKenzie and M. Eothman); (54) Table of a func- 
tion related to the error function (H. J. Gawlik); 
(55) Etude de 5n?—1, 5n4—1 (A. Ferrier); (56) The 
self-consistent field for Zr‘+: supplementary tables 
(S. L. Altmann); (57) Tables for the regular reflexion 
of plane shocks in air (C. K. Thornhill and Katharine 
M. Stocks) ; (58) Tables of quantities associated with 
oblique shocks in air for which the flow deflexion is 
@ maximum or behind which the flow is sonic (C. K. 
Thornhill and Katharine M. Stocks); (59) Tables of 
Sievert’s integral (S. Johnston); .(60) Solutions of 
the Poisson—Boltzmann equation for two equal 
spherical colloidal particles (N. E. Hoskin); (61) 
Tables of Fresnel integrals (J. R. Airey). Further 
information about these tables can be obtained from 
the Assistant Secrecary, Royal Society, Burlington 
House, London, W.1. 


International Unior of Forest Research Organiza- 
tions : Congress at Oxford 


Tue twelfth Congress of the International Union 
of Forest Research Organizations is to be held in 
Oxford during July 7-14 and will be followed by 
organized tours in various parts of Britain. It is 
expected that nearly two hundred delegates from 
twenty-five countries, mainly European but including 
Canada, Australia, New Zealand, the United States 
and Japan, will take part. The previous Congress 
was held in Italy in 1953. The Union was founded 
as long ago as 1890, and its aims include the estab- 
lishment of close personal relations between forest 
research workers of all countries, particularly between 
specialists working in the same field of activity. The 
meetings at Oxford will be under the following main 
headings: general forest influences; forest pro- 
duction ; establishmsant and maintenance of forests ; 
forest economics—oferational efficiency ; and forest 
products. The Cong-ess is to be opened at Regent’s 
Park College, Oxforc, on July 7, by the Minister of 
Agriculture, Mr. Heathcoat Amory, and during the 
week-end there will 5e local tours for delegates. In 
the ensuing week, meetings of the Congress will be 
held at the Imperial Forestry Institute and there 
will be a closing plenary session on July 14 in Regent's 
Park College. On July 12 excursions will be available 
to the Forestry Commission’s Research Station at 
Alice Holt Lodge, near Farnham, Surrey; the 
Forest Products Research Laboratory at Princes 
Risborough; and the Rothamsted Experimental 
Station, Harpenden. Following the Congress, there 
will be seven separate tours—three in England, three 
in Scotland and one in Wales—and the programme 
will include visits to Forestry Commission areas and 
a number of private estates known for their out- 
standing forestry. ” 
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Announcements 


Pror. Anraur HOLWMES, regius professor of geology 
in the University of Edinburgh, has been awarded 
the Penrose Medal for 1956 of the Geological Society 
of America. The Medal is awarded, on occasion, in 
recognition of outstanding original contributions or 
achievements which mark a decided advance in the 
science of geology. 


Sr Harry JEPHOOTT has been.appointed chair- 
man of the Advisory Council of tlie Department.of 
Scientific and Industrial Research in succession to 
Sir Hugh Beaver, who has resigned; Sir Hugh will 
continue to serve as a member of the Council. 


"Dr. R. A. WILEINS, vice-president, research and 
development, of the Revere Copper and Brass, Inc., 
Rome, New York State, has been elected a Fellow 
of the Institute of Metals in recognition of his out- 
standing services to the Institute, and in particular 
as corresponding member to the Council in the 
United States. Fellowship of the Institute is limited 
to twelve, and Dr. Wilkins is the first member 
resident outside the British Isles to be elected. 


Tue official title of the Commonwealth Bureau of 
Dairy Science at Shinfield, Reading, has been changed 
to the Commonwealth Bureau of Dairy Science and 
Technology. It is felt that this will reflect more 
accurately the scope of the Bureau’s activities. 


A SUMMER laboratory course on techniques and 
applications of the electron microscope will be held 
during June 11-23 in the Department of Engineering 
Physics of Cornell University. The course will be on 
the lines of those held in previous years. Further 
information can be obtained from Prof. Benjamin M. 
Siegel, Department of Engineering Physics, Rocke- 
feller Hall, -Cornell University, Ithaca, N.Y. 


A SUMMER school in programme design for auto- 
matie digital computing machines will be held in-the 
University Mathematical Laboratory, Cambridge, 
during September 17-28. The course will be along 
the same lies as those held in previous years. 
Application forms, to be returned by June 15, and 
further information can be obtained from the secre- 
tary of the Board of Extra-Mural Studies, G. F. 
Hickson, Stuart House, Cambridge. 


Tam annual course on tropical hygiene for laymen 
will be held by the Ross Institute this year during 
July 16-20. The.course is intended for those whose 
work in the tropics makes them responsible , for the 
health and welfare of others. There is no fee. Further 
information can be obtained from the organizing~ 
secretary, L. G. Ponsford, Ross Institute of Tropical 
Hygiene, London School of Hygiene and Tropical 
wore Keppel Street (Gower Street), London, 

.C.1. ` 


Tax sixth summer school on welding, organized 
by the British Welding Research Association, will 
be held at Ashorne Hill near Leamington. Spa, 
Warwickshire, during June 18-23. After a general’ 
introduction, the course will be divided into four 
separate groups dealing with the following topics : 
gas-shielded welding ; resistance welding ; metallurgy 
and physics of welding ; and inspection, testing and 
quality control in welding processes. Application 
forms and further information can be obtained from 
the Organizing Secretary, Sixth Summer School of 
Welding, B.W.R.A., 29 Park Crescent, London, W.1. 


A Jorwr Committee of the Field Studies Council 
and the Royal Meteorological Society is again 


u 
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arranging a short vacation course in meteorology, 
which will be held at Malham- Tarn Field Centre, 
near Settle, Yorks, during August 22-29. The course 
will be directed by Mr. ©. D. Ovey, University lec- 
turer in geography, Cambridge, and Dr. R. S. Scorer, 
University lecturer in meteorology, Imperial College 
of Science and Technology, London. The main 
emphasis will be on practical aspects of meteorology. 
The inclusive fee for the course is £7. Particulars 
can be obtained from the Publicity Secretary, Field 
Studies Council, Ravensmead, Keston, Kent. 


APPLICATIONS are invited by the Atomic Energy 
Research Establishment, Harwell, from physicists 
and electronic engineers holding a degree or equivalent 
qualification, who wish to attend the eleventh 
specialized course, during June 11-15, on the design, 
use and maintenance of electronic instruments used 
in nuclear physics, radiochemistry, and in work with 
radioisotopes. Attendance at the course 1s limited . 
to twelve; the syllabus will include lectures and 
practical work concerned with counters, d.c. and 
pulse amplifiers, coincidence units, scalers and rate- 
meters, and the lecturers and demonstratora will be 
specialists from the Atomic Energy Research 
Establishment. The subject will be entirely non- 
secret. The fee for the course is 15 guineas, and 
living accommodation can be arranged locally at a 
charge of four guineas approximately. Application 
forms can be obtained from the D.A.O., Electronics 
Division, A.E.R.E., Harwell, Didcot, Berkshire. 
These must be returned by May 25. 


Tae Sixth International Mechanical Engineering 
Congress will be held in Paris during June 4-9, the 
subject for discussion being “Surface Treatment for 
the Improvement of Mechanical Properties and 
Protection against Corrosion”. The following topics 
will be considered: improvement of resistance to 
wear by increase of surface hardness; improvement 
of resistance to wear through improvement of friction. 
characteristics ; improvement of resistance to heat ; 
improvement of resistance to corrosion by metal 
coatings deposited by means other than electro- 
plating ; improvement of resistance to corrosion by 
electroplating processes ; improvement of resistance 
to corrosion by chemical processes ; improvement of 
resistance to corrosion by non-metallic coatings ; 
and surface treatment for decoration and for improv- 
ing optical properties. The official languages of the 
meeting will be English, French and German. Further 
information can be obtained from the Permanent 
Secretariat of the 6th I.M.E.C., 11 avenue Hoche, 
Paris 89. 


THe second annual Guenter Loeser Memorial 
Lecture of the Geophysics Research Directorate of 
the Air Force Cambridge Research Center will be 
given this year by Dr. Robert G. Breene, jun., speak- 
ing on the ‘Phenomenological Considerations of 
the Interruption Theory of Line Broadening”. 
The lecture will be delivered on June 29 in the 
Charter Room of the New England Mutual Building, 
Boston, Mass. 


Tse Central Laboratories for Scientific and 
Industrial Research, Hyderabad, have been formally 
taken over by the Council of Scientific and Industrial 
Research, Government of India, and will henceforth 
be known as the Regional Research Laboratory, 
Hyderabad. This is the first regional laboratory of 
the Council. Dr. S. Husain Zaheer remains as director, 
and the research staff will continue as before. 
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FUEL IN “INDIA 


By the late Pror. M. N. SAHA, F.R.S. 


E relative contributions of different types of 
fuels to the total energy production in India has 
received attention from many quarters in recent 
years, Unfortunately the statements made are 
often contradictory ; in this article I shall try to 
clear up this confusion. 

By ‘fuel’ I mean anything which gives energy on 
combustion: coal, oil wood, cattle dung, dried 
twigs and leaves, Other energy-producing agencies 
are nuclear fuel, which has not yet been used in 
India, and hydroelectricity. To compare the relative 
contributions of the different types of fuels to the 
total fuel economy of India, we have to know the 
absolute calorific value of each type of fuel. 

The absolute calorific value of a fuel is the amount 
of heat given off on its complete combustion. This 
is listed for various types of fuels 1n Table I5. 














Table 1 
Fuel Caloriflc value (k.cal./Ib.} 
Soft coke 2,550 
Hard coke 2,850 
Charcoal 3,500 
Wood (dry) 2,000 
Dry leaves 1,500-2,000 
Cow-dung (sun-dr. 1,600 
Petroleum Sarr (average) 4,460 
Coal. The coal production in India in 1952 was 


35 million tons. This was distributed among the 
consumers as follows? : 











Table 2 
Consumer Amount consumed 
Railways ir *6 million tons 
Iron and steel 40 » » 
Collieries 20 , , 


Steam and electric utilities 25 3 n 
Brick, cement, potteries, 

refractories and lime kilns 3-0 » » 
Mills, works, etc. 3-0 » » 
Bunker and export 35 
Other industries 25 
Domestic 30 


” " 





" ” 
" ” 








From Table 2, 1t can be seen that less than 10 per 
cent of coal in India is used as domestic fuel, so 
that more than 90 per cent of coal burnt is used by 
industries. 

Petroleum producis. The total amount of petro- 
leum products imported mto India in 1952 was 3-3 
million tons, while the indigenous production was 
only 0-22 million tons; so the total was 3-5 million 
tons, which has a calorific value of 35 x 101 k.cal. 
(see ref. 3). From Table 1, it can be seen that the 
equivalent amount of coal giving the same energy 
as the petroleum products in India per annum would 
be about 6 million tons. 

Hydroelectricity. Total output of hydroelectric 
power in India was about 2,000 million KWh.*, which 
is equal to 1-72 x 10% k.cal. Assuming 30 per cent 
efficiency for the conversion of heat energy into 
electrical energy in a modern thermal station, the 
above amount of electrical energy should be equivalent 
to the burning of about 1 million tons of coal. 


Cattle dung. Cattle dung is an important domestic 
fuel in India, though there is a good deal of con- 
troversy about its relative contribution to the fuel 
economy of the country. We can estimate the total 
amount of energy d»rived by burning cattle dung in 
the following manner. The cattle population (which 
includes cows as well as buffaloes), according to the 
Report on the’ Marketing of Cattle in India (1946)§, 
was 212 million in undivided India. Taking the 
cattle population to be three-fourths of this number 
after partition, Incia should have now about 160 
million. This is in agreement with the figure of 
177-4 million publiched in the Draft Outline of thé? 
First Five Year Pan, published by the Planning 
Commission (1951)’. 

According to the Report on the Marketing of 
Cattle in India®, tne average Indian cow (adult) 
produces about 25 bb. of green dung a day, whereas 
the young cow produces about 18 lb. a day. The 
contributions of the adult and young buffaloes are 
60 Ib. and 40 Ib. a day respectively, as given in the 
above report. 

The actual fuel value of cow-dung can then be 
calculated from the data given above. Assume that 
of the 180 million head of cattle, 140 million are 
cows and 40 million are buffaloes, and that the 
percentages of adut and young among cows and 
buffaloes are 70 per cent and 30 per cent. Then the 
amount of dung produced by 140 million cows is 
approximately 100 x 25 + 40 x 18 = 3,220 million 
lb. per day. Similarly, the amount of dung produced 
by 40 million buffaloes is approximately 30 x 60 + 
10 x 40 = 2,200 million lb. per day. Hence, the 
3,220 + 2,200 _ 

2,940 ` 
2-42 million tons per day, say 890 million tons a year. 

Now according to ;he Memorandum on the Develop- 
ment of Agriculture and Animal Husbandry in India 
(1944) published by the Advisory Board of the 
Imperial Council of Agricultural Research, only 40 per 
cent of the total grsen dung is used as fuel, 40 per 
cent is used as manure and the remainder is lost. 
Actually there is scme difference of opinion on the 
percentage of dung used as fuel. Thus the Report of 
the Expert Committee on Manures and Fertilizers 
(1953)® ‘published by the Ministry of Food and 
Agriculture, Government of India, gives 50 per cent, 
whereas according t2 W. Burns, an officer on special 
duty in the Department of Education, Health and 
Lands of the Government of India (1944)!, this 
figure should be 66-6 per cent. Here I accept the 
figure 40 per cent as more reliable. Hence total 
green dung used as fuel is 890 x 0-4 = 356 million 
tons. Again, accordmg to the above Memorandum 
(1944), 1 Ib. of dried cow-dung comes from about 
5 Ib. of green cow-dung. ‘So the equivalent weight of 


dried dung is = = 71 million tons. 


total amount of dung produced is 


Now, if the whol» combustible material in dried 
cow-dung is fully barnt, about 1,500 k.cal. of heat 
per Ib. of dried ccw-dung is obtained’. But the 
calorific value of 1 Ib. of coal ıs much higher, being 

$7 ex i 
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in the range of 2,550—2, 850 k.cal. lb. for Indian coal. 

The average may be taken to be about 2,700 k.cal. Jib. 

Hence for complete combustion 1 Ib. of coal: gives 
as much heat as 1-8 Ib. of-dried cow- dung. Thus the 
contribution of cow-dung fuel to the fuel economy of 
India is equivalent to 40 million tons of coal. 

Fuel wood. The position with respect to fuel wood 
is not-very clear. Recorded figures of fuel wood 
consumption from lands classified as forests indicate 
an extremely low value, being only about 53 Ib. per 
head per year. According to the President of the 
Forest Research Institute and Colleges, India, this is 
a ridiculously low figure (private communication). 
However, there are reasons for believing that 
ünauthorized wood-cutting amounts to many times 
the recorded figures, and that leaves and twigs are 
also utilized as fuel’. Actually, some idea regarding 
the amounit of domestic fuel wood burnt annually in 
India may be obtained in the followmg manner. 

According to Lahiri and Das Gupta’, the average 
per capita energy consumption in India amounts to 
about 80-100 therms per year, which is equivalent to 
about 2,800 x 10% to 3,500 x 104% B.T,U. a year 
for the entire population. Of this, about L 100 x 101 
B.T.U. a year is met from coal, oil and hydroelectri- 
city. The remainder must therefore come from wood 
fuel and farm waste. The energy obtained from 
these sources must therefore be in the range of 
1,700 x 10% to 2,400 x 1012 B.E.U. We may there- 
fore assume that about 2,000 x 10:2? B.T.U. or 500 x 
101? k.eal. of energy are obtained in India per annum 
by burning wood fuel and farm waste??. Taking 
the heating value of 40 million tons coal-equivalent 
of cattle dung to be about 242 x 10:3 kcal, the 
heating value of fuel wood should be about 258 x 1012 
k.cal, that is, equivalent to 43 million tons of coal 
approximately. This would bring the per capita 
consumption of fuel wood in India to about 370 Ib. 
per head'per year, which is about seven times the 
figure quoted above. 








Table 3 
” Coal Percentage 
equivalent contribution 
Fuel im million to the fuel 
tons consumed} economy of 
- annually India 
Coal 35 28 0 
Oul and hydroelectricity 7 56 
Cattle dung 40 32 0 
Wood, dried leaves and twigs 43 34:4 





We are now in a position to estimate the percentage 
contribution of different types of fuels to the fuel 
economy of India. This is shown in Table 3. 
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THE U.S. NATIONAL ACADEMY 
OF SCIENCES 


ANNUAL MEETING 


HE ninety-third annual meeting of the National. 

Academy of Sciences was held in Washington, 
D.C., durmg April 23-25. At the annual dinner on 
April 24, there were two guests of honour: Dr. 
Alexander von Muralt, past president of the Inter- 
national Council of Scientific Unions, and now 
president of the National Research Council of 
Switzerland and rector of the University of Berne ; 
and Dr. John E. Burchard, dean of the School of 
Humanities and Social Studies at the Massachusetts 
Institute of Technology, and president of the 
American Academy of Arts.and Sciences. Thirty- 
four papers were read at five sessions, and, m addition, 
three other sessions were devoted to symposia on the 
following subjects: solar and terrestrial relation- 
ships; biomolecular organization and life processes ; 
and science in education. 

At the meeting the following awards of" the 
Academy were presented: Agassiz Medal, to Prof. 
Alfred C. Redfield, associate director of the Woods 
Hole Oceanographic Institution; Henry Draper 
Medal, to Prof. Hendrik C. van de Hulst, professor 
of theoretical astronomy in the University of Leyden ; 
Elliot Medal, to Prof. Archie Carr, professor of bio- 
logical sciences in the University of Florida ; Kimber 
Genetics Award, to Prof. Sewall Wright, professor of 
genetics in the University of Wisconsin ; Kovalenko 
Medal, to Dr. Peyton Rous, member of the Rocke- 
feller Institute for Medical Research; Thompson 
Medal, to Prof. Alfred S. Romer, ‘Alexander Agassiz 
professor of zoology and director of the Museum of 
Comparative Zoology, Harvard University ; Watson 
Medal, to Dr. Chester B. Watts, director of the 
Six-Inch Transit Circle Division, United States Naval 
Observatory. 

The Agassiz Medal of the Academy, which is 
awarded for distinguished work in oceanography, 
goes to Dr. Redfield in recognition of his many and 
diverse contributions in this field. He has been 
associated with the Woods Hole Oceanographic 
Institution since 1931 and has been professor of 
physiology in Harvard University since the same 
date. His knowledge of physiology, a field in which 
he made important contributions before turning to 
the study of the sea, coupled with his interest in 
Sailing and the seashore, has been an important part 
of his work in oceanography. For example, he 
translated the physiological functions of blood into 
the metabohsm of the marine environment in which 
water and organisms interact as an entity with a 
physiology of 1ts own. His analyses of biochemical 
cycles in the sea, of the origin and distribution of 
organisms, and of the products of biological activity 
have led to interpretations of the oceanic circulation 
which incorporate the physical, chemical and bio- 
logical cycles. Lately he has been studying the devel- 
opment and growth of salt marshes and the genesis 
and propagation of waves associated with hurricanes. 

The Draper Medal, which was established to 
recognize significant contributions to astronomical 
physics, has been awarded to Prof. van de Hulst for 
his_noteworthy contributions to the field of radio 
astronomy and in particular for his prediction, made 
in 1944, that radiation of 21 em. wave-length should 
be emitted by neutral hydrogen in interstellar space. 
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The probability of the transition in a given atom is 
extremely low; but because the total quantity of 
hydrogen. in the vast reaches of interstellar space is 
enormous, detectable amounts of the radiation are 
emitted. In 1951 observers in the United States, 
Australia and the Netherlands detected the radiation 
_independently as a sharp line in the radio-frequency 
spectrum. Because of its sharpness, the line is useful 
for the determination of the velocities at which the 
clouds of hydrogen are moving towards us or away 
from us, and because radiation, at this frequency 
penetrates regions relatively opaque to visible light, 
the observations have contributed much to the great 
new fund of knowledge that comes from the rapidly 
growing field of radio astronomy. Soon after his 
prediction was confirmed by observation, Prof. van 
de Hulst, in collaboration with Jan Oort and C. A. 
Muller, began to study the hydrogen radiation 
around the equator of our galaxy, and by 1953 they 
had produced evidence of-the spiral structure of the 
galaxy in striking agreement with observations by 
other means. 

. The, award of the Daniel Giraud Elliot Medal has 

been- made to Dr. Carr in recognition of his book, 
"Handbook of Turtles: the Turtles of the United 
States, . Canada, and Baja California" (Comstock 
Publishing Associates, Cornell University Press, 
1952)" ‘Dr. Carr has devoted a number of years in 
the field and the laboratory to the study of the 
anatomy and zoology of the turtle, and his ‘“Hand- 
book" is an account of all kinds of turtles found in 
the area north of Mexico, but including Lower 
Galiforma. After discussing the probable evolution 
of the turtle group with a summary of physiology, 
adaptation, anatomy and economic value, he de- 
scribes the various kinds of turtles and their dis- 
tribution, their appearance being illustrated by many 
excellent photographs and drawings. The Elliot 
“Medal has been awarded by the Academy annually 
since 1917, under a provision of the will of Daniel 
Giraud Elliot expressing his wish to provide a medal 
and honorarium to the author of any paper, essay 
or other published work of outstanding merit in 
zoology or palswontology. 

Prof. Wright, the recipient of the Kimber Genetics 
Award, has made important contributions to both 
theoretical and experimental genetics. His early 
experimental work was concerned with the effects of' 
inbreeding in animals, and this led to studies on the 
relative importance of heredity and environment as 
causes of variation. His later work has dealt with’ 
the problems of physiological and developmental 
genetios, and, using guinea pigs, he has analysed the 
complex and remarkable interaction effects of genes. 
In theoretical genetics, Prof. Wright is perhaps best ~ 
known for his series of mathematical papers on 
various aspects of evolution. His theoretical work 
on the statistical consequences of Mendelian heredity,’ 
although directed primarily to the problem of ` 
evolution, has had profound effects on the methods 
by which domestic plants and animals are genetically 
improved. ~ 

The award of the Kovalenko Medal to Dr. Rous is 
in recognition of his distinguished contributions in 
the field of experimental medicine. Very early in his 
career he observed an association between viruses 
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been, actively concerned with.the viral etiology -of . 


tumours. He has abo worked on the physiology and ` 


* pathology of the Lver and the physiology of the 
blood vessels. In addition, he has been editor of the 
Journal of Experimental Medicine for many years. 
The Kovalenko Medal was established in 1949 by 
Dr. M. S. Kovalenko in memory of his wife, Jessie 
Stevenson Kovalenko, for outstanding contributions 
to medical science. and Dr. Rous is the -second 
recipient. 

Prof. Romer, the recipient of the Thompson Medal, 
has spent most of his research career studying the 
comparative anatomy and evolution of vertebrate 
animals. His speciality has been the reptilian and 
amphibian life of the Permian period, some 200-225 
million years ago, on after the vertebrates in the 
course ‘of their evolution had emerged from the 
water and as their eonquest of the land was getting 
well under way. In ihis connexion he’has shown that 
the ancestral freshwater fishes already had lungs and 
other pre-adaptations for land life, arid has developed 
the theory that legs, capable of walking on land, 
were originally an adaptation for staying in the 
water. ‘They permitied the ancestral fishes to wriggle 
from & drying pool across land to other pools still 
holding water in seasons of drought. Especially 
noteworthy are his -ntricate studies of details of the 
brain-case and reconstruction of vanished nerves in 
fishes, amphibians and reptiles long extinct. Prof. 
Romer has himself discovered and collected many of 
the rare fossil anima s that he has studied; he has led 


-many fossil-hunting expeditions, especially in Texas. 


Dr. Watts, who receives the James Craig Watson 
Medal in recognition of his outstanding contributions 
to astronomical research, has spent the greater part 
of his forty-five: years at thé United States Naval 
Observatory, determining positions of” the Sun, 
Moon, planets and stars ; and since 1934 he has been 
chiefly responsible for the six-inch transit circle, 
and with a judicious combination of mechanical, 
optical, photographic and electronic techniques," he 


has brought the irstrument to an extremely high . 


state of perfection. He has recently designed sand 
supervised the construction of a new nine-inch 
transit circle at the Observatory. The precision of 
all these measurements is based on observations of 
the edge of the Moon's disk, and the edge is always 
irregular because cf the high mountains and low 
valleys on the Moon’s surface and also “because 
a slightly different aspect of the edge is seen from 
time to time. Abcut eleven years ago, Dr. Watts 
undertook to surver that part of the Moon's surface 
(comprising some I8 per cent) which is seen as an 
edgé. To survey a surface a quarter of a million 
miles away -to an accuracy of fifty feet required some 
* thousand photographs, the invention and construc- 
tion of an automatic photoelectric machine for 
_tracing the-profile of each photograph and drawing 
it on a strip of paper 30 ft. long, the design ¢ and. 
eonstrüction of analogue computers for analysing 
the profiles and translating them into numerical 
form, the devising of means for integrating the pro- 
files into a represeniation of the surface of the Moon 
in the vicinity of tae edge, and finally the develop- 
ment ofthe most readily usable form for publication 
of the results. e The survey is now complete and will 


and tumour growth. Because he was so far in advance” - be published shortly. y 


of his field, “working at a time when knowledge of 
viruses was meagre-and cancer research was in its 
infancy, the significance of this relationship was not 
at first recognized. For the past two decades he has 


-The following new elections were made to the 
Council of the Academy: Treasurer, Dr. William J. 
Robbins, director of the New York Botanical | Garden, 
New York (bis being the second such term of office 
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for iih hó ‘has been elected treasurer) ; Members 
of "Council, Prof. I. I. Rabi, professor? of ‘physics, _ 
Columbia. University, “New York, and Dr. F. E. 
"l'erman, dean of the School of Engineermg, Stanford 
University, Stanford, Calif. The other officers of the 
“Academy, who were elected in previous years and 
will continue until expiry of their terms of office, are 
as follows: Presidént, Dr. Detlev W. Bronk; Vice- 
President, Dr. George W. Cornet; Home, Secretary, ` 
Dr. Hugh L. Dryden ; Foreign Secretary, ‘Prof: John 
Gamble Kirkwood ; Members of Council, Prof. 
Farrington Daniels, Dr- E. A. Doisy, Dr. James 
Gilluly, Dr. Theophilus S. Painter, Dr. Merle A. 


i Tuvo and Prof. Edwin B. Wilson. 


"Thé' following have been elected members, óf the. 
"Academy : Gi von Békésy, senior research Fellow in 
psychophysics, Harvard University ; M. Benedict, . 
"professor of nuclear engineering, Massachusetts 
Institute of. Teéhnology ; K. E. Bloch, proféssor of 
chemistry, Harvard University ;. K. S. Cole, director 
of the Laboratory of Biophysies, National "Institute 
of Neurology; . Diseases, and Blindness, . "National 
Institutes of Health, Bethesda; B. ÉL. ‘Crawford, 
jun., professor ‘of physical chemistry, University of * 
Minnesota ; . .W. A. Fowler, professor of’ physics, 
California Institute of Technology; C. P; Haskins, 
president of the Carnegie Institution of. Washington ; 
E. W. Haury, professor of anthropology,, University 
of Arizona ; P. Kusch, professor of physics, Columbia 
University ; A. L. Lehninger, professor of physio- 
logical chemistry, School of Medicine, Johns’ Hopkins 
University ; i M. G. Mayer, senior physicist, Argonne, 
National Laboratory, Lemont; C. P. Miller, pro- 
fessor of médicine, University ‘of Chicago ;- W. W. 
Morgan, professor of astronomy, Yerkes Observatory, 
University of Chicago; W. H. Munk, professor of 
geophysics, Scripps Institution of Oceanography, La 
Jolla; M. S. Newman, professor of chemistry, Ohio 


State,Universiby ; R. F. Pitts, professor of physiology, - 


Cornel University College of Medicine; J.: D. 
Roberts, professor of organic chemistry, California 
Institute of Technology ; K. P. Schmidt, emeritus 
curator, Department of Zoology, Chicago Natural 
History Museum; M. Schwarzschild, professor’ of 


astronomy, Princeton University ; C. E. Shannon, E 


research mathematician, Bell Telephone Labóratories, 
Inc. ;*.F. K. Skoog, professor of botany, University 
of "Wisconsin ; N. E. Steenrod, professor of mathe- 
matics,” "Princeton University ; W. H. Stockmayer, 
professor of physical chemistry, Massachusetts In- 
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FORESTRY COMMISSION p ee 
_ REPORT FOR 1954” ' M. 


HE annual report of the Forestry Commission ` 
for 1954* opens. with a statement on the un- 
veiling of a memofial on the site in Keilder Forest. 
. where ‘the ashes were scattered of the-late Lord 
Robinson, chairman of the Forestry” Commission 
during 1932-52 and a member of tho.. ‘Commission ` 
from its inception. -~ N ^ 
The year 1954 marks the peak of the Conimissonis 
planting so far, a total of 70,400 acres “having been 
achieved, or 2,800 acres more than the previous year. - 
Since the end of the Second World War the rate o£. 
annual planting has been increased each year up. tó ` 
this major total. The regular increase, it ‘is noted, - 
has only been maintained ‘by. materially reducing 
the reserves of land awaiting planting. So the point. 
has been reached when the. annual planting < *pro- 
gramme will not only not increase but.will in fact’ 
fall. The report states that the planting to ‘be carried: 
- out in 1955 will bring the planted: forest’. Brea, under 
the Commission up to and beyond the million acres’ 
mark: a truly remarkable and meritorious per- 
formance, with all the difficulties and setbacks the 
Commission has had to face-smce its inception - ix 
1920, when five milhon acres of forests: were aimed: 
at. More land is required ; but the problem is not: 
merely one of acquiring land, for it must be suitably. 
distributed plantable land. There are still large 
tracts of country running into many hundreds ` of 
thousands of acres the best use of which is un 
- doubtedly forestry. It is this type of land which thé” 
Commission wishes to acquire if the’ owners: are 
. unable to plant it themselves. Private planting con- ` 
tinues to rise steadily though surely : including«areas 
planted without ‘grants, a total of 19,100 acres were 
planted—nearly a thousand acres more than. thé: 
previous year. Vus 
The production and consumption of home timber 
were the same as during 1953. The cut im hard- 
wood species was probably less, due to the poorer 
quality of the timber now being felled and to the’ 
abolition of softwood consumer licences in November 
'1953. It is interesting to note that the expensive. 
„home-grown programme inaugurated in 1919 iè now: 
"beginning to show a financial return, m the pulp 
‘and  pitwood markets, though difficulties ` with 
reference to mining timber and its testing for.quality 
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stitute of Technology ; A. Bzent-Gyorgyi, director of “are still under debate. The big Scottish Lowindblow 


research, Institute for Muscle Research, Inc., Marme 
Biological Laboratory, Woods Hole, Mass.; C.-H. 
Townes, professor of physics, Columbia University ; 
Fr J. Turner, professor of geology,” University of” 
California, Berkeley; J. Verhoogen, professor of: 
geology, University of California, Berkeley ; M. „B. 
Visscher, „professor of physiology, University: ‘ of 
. Minhesota ; J. C. Warner, president-of the Carnegie 
Institute of Technology, Pittsburgh; W. HŒ. Zinn, 
director of the Argonne National Laboratory, Lemont. 

The, following, have been elected foreign associates 
of the Academy: Prof. F. G. Gregory, director of 
the Research Institute of Plant Physiology- and pro- 
fessor of plant physiology, Imperial College of Science 
and ‘Technology, ` London; Sir K» S. Krishnan, - 
director of the National Physical Laboratory, New 
Delhi; Prof. A. E. Michotte, professor of psychology, 
University of Louvain ; and Prof. J. J. C. Pérés, 
dean of the Faculty of Sciences and professor of 
rational mechanics,’ ‘University of Paris. 
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of January 1953 has continued to provide .large 
amounts of timber, of which the National Coal Board 
has taken advantage. The large mtake~.of- home 
pit-props by the English collieries has been due to‘an, 
increase in normal production—a most: satisfactory 
position in view of the fact that at the’ beginning of 
the century, and before and after, the mines> were 
dependent on Scandinavian and other imports at 
great cost. Nevertheless, only about one-quarter of 
the estimated consumption of Britain as a whole is 
being supplied from home sources: oT 
An interesting investigation "is: in the possible 
utilization of inferior and poorly" grown hürdwoóds: 
„for wood pulp. The main bulk‘of fhege hardwoods 
are to be found in the south of England, and two 
British paper-making groups, are considering -the 
question of ground wood- pulp for." newgprint--and 


ws OB n 
to * Forestry gommission: Thirty-fifth Annual Re ort ‘of the uer 
Commission for the Year ended Septeinber 30th, pe. Pp. 
(London: H.M.S.0., 1955.) 35. 0d. net. : 


‘no.asie, May 19, 1956, 
"Kraft" pulp for wrapping and packaging. It is said 
that the requirements of the raw*materials for such 
jptocesses are less exacting in quality and quantity 
shan in. the, case of dissolving pulp, which is largely 
ased in “the manufacture of artificial fibre.’ 
Progress continued in the dedication of woodlands,” 
ind during the year the area dedicated increased 
Krom 225 990, acres 10,343,000 acres. 
J E. P. STEBBING 
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as ATOMIC ENERGY 
: COMMISSION 


REPORT of the work of the Australian Atomic 
. Energy Commission since its establishment in 
1953 is .outliried in an article by Prof. J. F. Baxter, 
vice- chancellor of the New South Wales University 
of: Technology, | in the Australian Journal of Science 
x17, No. 5, 151; 1965). Details are given of the 
wnibial Stages "which led up to the establishment of 
Khe Commission, its composition and its two main 
Wilds’ of, activity, namely, that related to the dis- 
covery and production sof uranium and that related 
Ko the development of the use of atomic energy for 
Kndustrial and öther purposes. In-surveying what 
Khe Commission has accomplished since its establish- 
ment, Prof. Baxter mentions the completion of the 
iplant for the mining of uranium ore at Rum Jungle, 
which was set in motion by the Prime Minister on 
‘September, 17, 1954, and of the openmg of the Radium 
Hill mine’ and: concentrator during 1954. A modern 
Kroatment * ‘plant at Port Pirie was expected to be 
completed in the near future. 
In regard to its responsibilities for the development 
eof uses for atomic energy, the Commision decided 
Ko try | to-obtain access to the large athount of secret 
hinformation accumulated by Great Britain, the 
“United States and Canada, and to work in partner- 
ship with these powers. After various discussions 
sand: visits by prominent scientific workers both from 
"Great Britain to Australia and vice versa, Britain 
xoffered to give to Australia its accumulated knowledge 
rarising, from its industrial atomic- -energy programme 


tor 


yd, in addition, agreed to enter into a co-operative . 


weséarch programme with Australia whereby the 


Ausiralian Atomic Energy Commission would set up - 


research and development organization in Aus- 
tralia , we, Britain would provide facilities for the 
"raining: 9f Australian scientists and engineers in 
Khe Various British atomic-energy establishments. 
Accordingly, ‘a Scientific Advisory Committee, con- 
sisting. of Prof. M. Oliphant, Prof. L. H. Martin, Dr. 
W. W. G. White, Prof. R. Myers, Prof. T. G. Hunter, 
Wrof., J. -S.-Anderson, Mr. V. Brain and Prof. J. P. 
Waxter &(cHairman), was appointed by the Commis- 
30n, and a comprehensive group of laboratories has 
Ween constructed and equipped on a site some twenty 
smiles south of Sydney. 

‘A large research reactor of a modern type, designed 
Ko give a high neutron, flux, is to be installed; and a 
scientific „staff of fifty senior scientists and about 
Khree hundrgd other personnel are to be recruited. 

The. chief of résearch’ and development is Prof. C. N. 
"Watson-Munro 5: the chief engineer and deputy chief 
“of. regéarch, Prof. G. Ci J. Dalton; and Dr. G. L. 

ids and Mr. K: F. Alder, leaders ‘of the ‘chemistry 
rd: metalhirgy departments, respectively. In 


addition, the “initiation ànd support, on æ very large 
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scale, of research end, „development sonic: in the 
Australian universities is planned by the Commission, 
and special facilities for reséarch and advanced 
training for engineers and scientists from universities ' 
and industry in its laboratories at Sydney are to be 
provided.. Finally, a “Business Advisory Group has 
been formed by the Minister for Supply in order that 


. the Commission and leaders of industry may confer , 


elosely and. regularly on atomic energy matters. » 


THE TUBER- BEARING SBECIES OF 


u 


SOLANUM ^ Ne 


CH has been written of the potato, its South d 


American orig-n, its introduction into Europo: 
its many varietal fcrms and its taxonomy. J. ‘G. ` 
Hawkes (Proc. Linn. Soc., 166, 1 and: 2, 97; 1956) 
has now contributed. a comprehensive, and ‘critical 
taxonómie study o7 the tuber-bearing species of 
Solanum, special attention being paid t0,5. tuberosum 
and the tetraploid species complex. In the designation 
of a nomenclatural sype for S. tuberdswm the early. 
descriptions of C. Bauhin, Clusius and others are 
mentioned ır relation to those of Linnaeus. Evidencé 
is brought ‘forward to show that one of the three 
specimens in the Linnean Herbarium labelled as S. 
tuberosum may be considered as the lectotype. It is 
then ;pointed out that Linnaeus’s description, made ' 
when oné species of tuberiferous Solanum alone was 
known, could equally well be taken‘as reférring to 
some 80 per cent of the wild species described later. 
_A new-description.has therefore been drawn up with 
attempts to include the complete range of variability 
ofS. tuberosum under modern: concepts, and this is 
followed by’ reference" to the main features that 


“distinguish it from cther potato species. 


The views of the Russian taxonomists on the sub- 
división of the cultivated tetraploid potato” into 
two distinct species are outlined. The criticisms 
levelléd, at these views show that it is mnpossiDlé to 
separate the cultivated tetraploids mto more: than one 
species dnd that tae weed tetraploids previously 
described as distinct should also be included ‘within 
S. tuberosum. Exper-mental data support these views, 

An analysis of the difference between the Andean;- 
and Chilean) South American potatoes make’ it - 
possible to recognize two subspecies, namely, (a) 
subspecies andigena from the mountains of Venezuela, 
Colombia, Ecuador, Peru, Bolivia and north Argen- 
tina; (b) subspecies tuberosum from Europe -and 
South Chile. "That the European and Chilean potatoes 


_are included under the same subspecific name does 


.not imply that the former were derrved from the 

‘latter ; but that each evolved under similar environ- 

mental conditions from original Andean stocks, è 
As to the origin o2 the tetraploid potato, it can be 


considered as an ausotetraploid, but may have been , 


formed as an amphidiploid, hybrid between two 
species: the genomes of which were not quite identical. 

The conclusion is that S. tuberosum was derived 
from an already cu-tivated diploid species. and not 
directly from a wild one. Indeed, it seems ‘probable 
that the cultivated potato S. stenotomum, or a pre- 


“cursor of this species-was the original diploid ancestor 


of our tetraploid potato. There is also evidence that 
the weed diploid S. sparsipilum may. also have played 
some part m the formation of S. tuberosum, though 


;eytologieal opinion is more strongly. in favour of 


S. stenotomum.,  - “he z- 
^ . M Re 
s : 
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STRUCTURE OF TOBACCO MOSAIC VIRUS - 


Radial Density Distribution in the 
Tobacco Mosaic Virus Particle 


EASUREMENTS of the equatorial scattering 
of X-rays by orientated gels of tobacco mosaic 
virus! have béen used for calculating the mean 
electron density in the virus as & function of distance 
from the axis of the rod-shaped particle. Using a 
Geiger-counter diffractometer with monochromatic 
copper Ka radiation, accurate, high-resolution record- 
ings of the equatorial scattering have been obtained 
. for values of 2sin0/A up to 0-06, and for 2sin0/A 
between 0:06 and 0-094 intensities have been 
estimated from photographs. 

Over the angular range examined, the amplitudes 
of the intensity maxima aro real since, for a helix 
such as tobacco mosaic virus’, this part of the 
pattern is determined only -by the cylindrically 
averaged density’. Sign relations between some of 
the maxima can be established from their regular 
periodicity in-certain regions. Where this periodicity 
corresponds to a dimension about that of the particle 
diameter, it follows that the amplitude changes sign 
at the zeros separating the maxime*. Radial density 
distributions were calculated for the sign combina- 
tions consistent with these sign relations, and all but 
two sets were found to be improbable since they 
would require an unreasonably large diameter for 
the particle and unlikely density -values: Un- 


ambiguous determination of the correct set of signs 
was made from the changes in the equatorial X-ray 
scattering produced by lead bound to the virus. 
When tobacco mosaic virus is treated with lead 
acetate, lead is specifically bound, and the virus (in 
concentrated solution) remains ‘soluble with up to 
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Fig. 1. Radial electron-denslty distribution in the tobacco mosaic 
virus particle plotted as a function of distance from the axis of 
the particle., Ordinate values are proportional to the mean 
density in excess of that of water 
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about one lead atom added per 17,000 molecular 
weight of virus. The differences in X-ray scattering 
from orientated gels of normal and lead-substituteo! 
tobacco mosaic virus were used to calculate the 
radii at which the lead is fixed and to establish the 
signs of the amplitudes. Equal amounts of lead are 
found to bind at radii of 25 A. and 84 A. 

Using the signs so determined, the Fourier~Besse! 
transform of the equatorial amplitudes has been 
calculated to give the radial density distribution in 
the virus particle. This is shown in Fig. 1. 

The followmg features of this transform should be 
noted: (1) The tobacco mosaic virus particle is 
hollow. A hole of radius about 19 A. extends &long- 
the axis of the particle. (2) The effective radius of 
the virus in solution is about 84 A., which is appreci- 
ably greater than the value 75 A.’ obtained from» 
the inter-particle distance in dry paracrystals. This 
difference is consistent with the results of Franklin 
and Klug’, who found that there are rather deep 
indentations in the virus surface which follow the 
pitch of the helix in such a way that the particles 
can intermesh in the dry paracrystals. (3) There is 
a region of high density at a radius of 24 A. and one 
of higher density at 40A. The poaks of smaller 
density at about 67 A. and 79 A. are also significant, 
but the other minor peaks are diffraction effects 
from the termination of the Fourier—Bessel integral. 

Electron microscope studies? have shown that the 
ribonucleic acid in tobacco mosaic virus is located 
near the particle axis. From the present work alone 
it is not possible to decide at what radius the ribo- 
nucleic acid is‘located. This question is resolved by 
comparison of this density distribution for the norma! 
virus with that for the ribonucleic acid — free virus 
protein, described by Dr. R. E. Franklin in the 
following communication. 

Details of this work, which was supported in part 
by a grant from the U.S. National Science Founda. 
tion, will be deseribed elsewhere. E 

D. L. D. Casrag* 
Biophysics Department, Yale University, 
New Haven, Conn., 
and 
$ Biology Division, 
California Institute of Technology,  - 
Pasadena, Calif. Feb. 27. is 


* Public Health Service Research Fellow of the National Cance 
"Institute, U.S.A. f 
1 Bernal, J. D , and Fankuchen, I., J. Gen. Physiol., 25, 111 (1941 
2 Watson, J. D., Biochim. Biophys. Acta, 18, 10 (1954). Franklu 
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Location of the Ribonucleic Acid in the 
Tobacco Mosaic Virus Particle 


Ix the rod-shaped particle of tobacco mosaic viru: 
the protein is in the form of sub-units set in helics 


_ array about the long axis of the particle. “Electro. 


microscope studies? have indicated that the -viru 
nucleic acid may form an axial core. In this com 
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munication, however, a brief account is given of an 
X-ray diffraction investigation which provides strong 


evidence that the nucleic acid in the intact: virus ` 


particle does not lie very close to the particle axis. 
The nucleic acid seen as a core in electron micro- 
graphs of partially degraded tobacco mosaic virus is 
therefore presumably in a collapsed form. 

Using monochromatic copper Ka radiation and a 
high-resolution focusing X-ray camera, measurements 
have been made of the scattered intensities on the 
equator and layer-lines of X-ray fibre-diagrams of 
orientated gels of the following substances: (1) 
tobacco mosaic virus, normal strain, prepared by Dr. 
H. Fraenkel-Conrat; (2) a mercury-substituted 
tobacco mosaic virus containing one mercury atom 
per 20,000 molecular weight of protein, prepared by 
Dr. H. Fraenkel-Conrat ; (3) repolymerized A-protein 
prepared by Prof. G. Schramm‘. This material is 
obtained from a normal strain of tobacco mosaic 

virus -by breaking down the virus in weak alkali, 
removing the, nucleic acid by electrophoresis, and 
repolymerizing the protein by lowering the pH. 

A .few non-monochromatic measurements were 
also made on a mercury-substituted repolymerized 
A-protein prepared by Dr. H. Fraenkel-Conrat. 

The above materials, although prepared in two 
différent laboratories, were all obtained from ‘normal’ 
virus strains. All normal strains of tobacco mosaic 
virus which we have so far examined give X-ray 
diagrams which are almost indistinguishable from 
one another. Moreover, our equatorial intensities, 
obtained photographically, are in excellent agree- 
ment, with Caspar's datat obtained with a Geiger 
counter and a different virus preparation. Quanti- 
tative comparisons of diffraction data obtained from 
the materials listed above are therefore justified. 
The main purpose of this communication is to report 
such a comparison of accurate measurements on the 
normal tobacco mosaic virus and the repolymerized 
A-protein preparations (1 and 3 above). 

It has previously been shown’ that the X-ray 
fibre-diagram of repolymerized A-protein resembles 
that of tobacco mosaic virus so closely that there 
can be no doubt that the structural arrangement of 
the protein characteristic of the virus is preserved in 
the repolymerized protein. There are, however, 
important points of difference in the two diagrams. 
These, are most marked on the equator, but are 
significant also on all the layer lines which can be 
«accurately measured. It is from a study of these 
«differences that the location of the nucleic acid in 
‘the tobacco mosaic virus particle can be determined, 

Before discussing the differences between the 
‘tobacco mosaic virus and repolymerized A-protein 
diagrams, however, it is necessary to mention some 
seesults obtained from a comparison of the normal 
and the mercury-substituted virus, that is (1) and 
(2) above (Franklin, R. E., and Holmes, K. C., 
unpublished results). This has both served to con- 
“firm Caspar’s allocation of signs* to the equatorial 
motensity maxima of the normal virus, and led to a 
snew determination (Franklin, R. E., unpublished 
results) of the hitherto somewhat uncertain para- 
smeters of its helical structureb?, This makes it 
moossible to make the comparison between tobacco 
mosaic virus and repolymerized A-protein by two 
aindependent methods. 

In the first method, the intensities recorded on the 
Mayer-lines for the two materials were compared. 
WUsing the newly determined parameters of the 
Whelical structure of the virus it can be shown that, 
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Density 
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Fig. 1. Radial density distribution ın repolymerized, nucleic 
acid- free tobacco mosaic virus protein. Ordinates are proportional 
» to the excess electron density of the protein over that of water. 
Note that the density maximum observed at 40 A. for the 
en Complete virus (ref. 4) B here replaced by a density minimum 


on each of the first eight layer-lines, the principal, 


difference between the X-ray diagrams of tobacco 
mosaic virus and repolymerized A-protein must bé 
attributed to a stractural difference at a radial 
distance of-about 40 A. from the particle axis. This 
strongly suggests that the nucleic acid in tobacco 
mosaic virus is situaced in this position. 

The second methoi is independent of the helical 
structure of the virus. The radial density distribution 
in repolymerized A-protein has been calculated by 
means of the Fourier-Bessel transform of the equa- 
torial amplitudes. Amplitudes for values of 2sin0/A 
up to 0-1 were used for this purpose. It was found 
possible to. determine the signs of the amplitudes 
unambiguously in.this range by comparing the 
intensity data with tkose for tobacco mosaic virus ‘on 
one hand, and mercury-substituted repolymerized 
A-protein on tho other. To eliminate or redüce 
spurious. peaks. 4n the transform, an ‘artificial’ tem- 
perature factor’ of exp {—(11-8 x 2 sin 0/3)) was 
imposed ón the, amplisude data. The resulting radial 
distribution function :s shown in Fig. 1. 

This distribution bears sufficient resemblance io 
the density distributian of tobacco mosaic virus cal- 
culated by Caspar* to show once again (cf. ref. 5) 
that the structural arrangement of the protein in the 
two materials.is very similar indeed. (Some minor 


points 'of difference between the two curves may be 7 


attributed to the different cut-off position uséd and 
to the use of an ‘artificial temperature factor’ for the 
repolymerized A-protein. For example, the small 
peak at 53 A. in Caspar’s curve is a spurious maximum 
resulting from the sharp cut-off at 2sin0/A = 0-094.) 
But there is one striking difference between the two 
curves. Whereas tcbacco mosaic virus has its 


strongest density maazmum at a radial distance of . 


40 A., repolymerized A-protein has a pronounced 
minimum ab just this position. The radial density 
distribution in the protein thus provides strong 
confirmation of the conclusion, reached independently 
from a study of the layer lines, that.the principal 
structural difference Letween tobacco mosaic virus 
and repolymerized 4-2rotein occurs at a radius of 
40A. The strong density maximum at 40 A. in 
tobacco mosaic virus must thereforo be due to the 
presence of nucleic acid at this radius. 

In X-ray scattering ky nucleic acids, the phosphate 
group of the nucleotides acts effectively- as a “heavy 


e 


u 
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atom’. X-ray studies of deoxyribonucleic acid have 
shown’ that scattering by this compact group can 
have an effect which predominates over that due to 
the rest of the nucleotide. It is thus the phosphate 
back-bone chain of the ribonucleic acid molecule 
which must lie on a radius of about 40 A. in the 
tobacco mosaic virus particle. 

It will be noted that the first density maximum, 
at a radius of 25 A., is present in both tobacco mosaic 
virus and repolymerized A-protein, and represents 
an approximately equal weight of material in thé 
two substances. We must therefore conclude that, 
whereas the 40-A. density peak in tobacco mosaic 
virus is due to nucleic acid, the 25-A. peak is due to 
protein. Thus the nucleic acid in tobacco mosaic 
virus is deeply embedded in the virus protein. Its 
molecular structure and chain direction must there- 
fore be closely related to the structural arrangement 
, of the protein. Further study of the X-ray data is 
in progress with the view of determining how many 
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nucleic acid chains the tobacco mosaic virus partic 
contains, and in exactly what direction they run. 

The work summarized above will be described : 
detail elsewhere. I am most grateful to Dr. I 
Fraenkel-Conrat and to Prof. G. Schramm for su 
plying me with the tobacco mosaic virus and vir 
derivatives used in this investigation. The work w: 


supported by the Agricultural Research Council. 


Rosarino E. FRANKLIN 


Birkbeck College Crystallography Laboratory, 
University of London, W.C.1. 
Feb. 27. 
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PROPAGATION OF AUDIO-FREQUENCY RADIO WAVES TO 
GREAT DISTANCES 


By Dr. F. W. CHAPMAN ‘and R. C. V. MACARIO 


Wheatstone Laboratory, 


HE propagation of low-frequency radio-waves 

was studied many years ago using long-wave 
commercial transmitters. The well-known Austin— 
Cohen law was widely used for estimating field- 
strengths, and because of the theoretical justification 
of its general form this law was used as a basis for 
the computation of attenuation coefficients at very 
low frequencies. According to the law, the attenuation 
of signals decreases as the frequencies decrease; in 
fact, at a frequency of 3 ko.[s. or less, the attenuation 
would appear to be very small indeed. The absence 
of observations at frequencies less than about 12 ke./s., 
however, meant that the mode of propagation of 
radio waves at lower frequencies was for many years 
the subject of speculation. 

Now in the course of our observations on the 
electromagnetic waves radiated by lightning dis- 
charges, we have found evidence of a high attenuation. 
of waves in the frequency-range of 2-3 ke./s., in 
complete contradiction to that predicted by the 
Austin-Cohen law. 

In the original observations on these naturally- 
occurring disturbances known as atmospherics!, it 
was found that they acquired characteristic patterns 
during their passage between the ground and the 
ionosphere. An inspection of their wave-forms up to 
very considerable distances from the source clearly 


showed that the main concentration of energy lay in * 


the audio-frequency band below 10 ko./s. and that 
the higher-frequency components moved forward 
relative to the lower-frequency or ‘slow tail’ com- 
ponents as the distance of propagation increased. 
Furthermore, it was observed that a band of fre- 
quencies in the neighbourhood of 2 ke./s. was either 
entirely missing or at least very heavily attenuated. 
This band of missing frequencies lay between the 
predominant frequency of the characteristic ‘oscil- 
latory head’ and the ‘slow tail’ of the ‘atmospheric 
and, as was stated earlier’, unless there is some 
, factor operative corresponding to anomalous dis- 
persion for. the missing frequencies, the higher- 
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frequency group and the slower disturbance do n 
originate in exactly the same portion of the discharg 

It is pertinent to remark here that Eckersley 
his early studies of radio-transmission®? question: 
the continued validity of the Austin-Cohen law wi 
decreasing frequency of the wave. In fact, he su 
gested a theoretical reason for supposing that t! 
attenuation ceases to decrease at frequencies low 
than about 12 ke./s. 

In order to elucidate this problem, we hav 
during the past few years, supplemented atmospher 
wave-form observations by simultaneously recordii 
the relative amplitude of the frequency componen 
in the spectrum of the wave-form. In their fir 
experiments, Chapman and Edwards? recorded t. 
wave-forms and corresponding response of à numb 
of narrow-band receivers tuned to frequencies in t. 
range 1-25 ke./s. The amplitude of the vario 
frequency components was calculated from the 
responses and the observed spectrum of atmospheri 
due to lightning strokes between the cloud ai 
ground compared with that to be expected fro 
this type of discharge. Later, Chapman and Matthew 
used an improved apparatus covering the frequen: 
range 40 c./s. to 16 ke./s. split by twenty-seven ban 
pass filters arranged logarithmically at three channe 
per octave. Here the amplitude-frequency spectru 
was presented directly om the screen of a cathode-r: 
tube and photographed along with the correspondii 
wave-form. They discussed the relation between t. 
well-known wave-form characteristics and the si 
nificant changes in the spectrum as the distance 
propagation increases. 

In our more recent experiments we have appli: 
magnetic tape sound-recording techniques® to obta 
permanent records of the complete history in tir 
of all the disturbances appearing at the aerial 
vertical rod). A second channel on the tape, link 
by telephone line to the Meteorological Offi 
C.R.D.F. network for locating thunderstorm centre 
provides information on the source of individu 
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mospheric disturbances. The 
indom distribution of the differ- 
it types of atmospheric and their 
nplitude in relation to the con- 
nuous background noise-level at 
ie site can thus be readily assessed. 
he spectrometer has also been 
odified to record single wave- 
wms and their amplitude-fre- 
1ency-spectra at à maximum rate 
' one record per second, and an 
ectronic switching device ensures 
iit spurious signals do not add 
| the spectrum recorded. 

The results to be described are 
ised on one particular type of 
mospheric, namely, that resulting 
om cloud-to-ground discharges 
id at known distances up to about 
000 km. Observations have been 
ade under both day and night 
mditions of propagation and at 
fferent seasons of the year. The 
tenuation coefficient of signals in 
ie frequency range 40 c./s. to 
j ket/s. has been computed from 
ie experimental results for both 
nd and sea paths and different 
nospherie conditions. In all cases 
ie presence of a marked absorption 
ind has been found at a frequency 
`l or 2 ke./s. Finally, the results 
tained are compared with the 
wlier long-wave transmission results and the more 
ent theories of propagation. 

In Fig. 1 is shown a photograph of a model illus- 
‘ating the way the spectrum of the disturbance 
wiated by an average cloud-to-ground lightning 
roke varies with the distance of propagation. This 
articular model was constructed from a large 
imber of observations made on land sources at 
on during winter months. It clearly shows that 
ith increasing distance the various frequency com- 
ments, besides falling off in amplitude due to a 
vo-dimensional divergence of energy, also suffer 
lective attenuation due to ionospheric influences 
; had previously been reported by Appleton and 
hapman!. The preponderance of energy in the 
ghest and lowest frequency-ranges represents the 
miliar ‘oscillatory head’ and ‘slow tail’ parts of the 
ave-form, respectively. 

It is not our purpose to discuss here the various 
‘pes of disturbance and their characteristic spectra ; 
at it should be mentioned that frequently the ‘slow- 
ul’ components are either absent or at least very 
nall. This is undoubtedly an effect of the source 
»pendent on the mode of destruction of the thunder- 
oud charge by the lightning stroke, that is, whether 
' not the current in the discharge channel rapidly 
acreases after the ‘return stroke’ has reached the 
oud’. However, in all cases of both high- and very 
ww-frequency radiation at the source, there is an 
osorption band in the spectrum of the distant 
smospherie which is clearly the result of propa- 
ution. This phenomenon, together with the law of 
ropagation at these very low frequencies, are the 
ibject of our present discussion. 

In dealing with our experimental results, we are 
wed with two problems. What is the strength of 
1e signal radiated at the source on any particular 
‘equency channel, and how does propagation affect 


Fig. 1. 
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at different distances from the source. 
in micro-volt, sec./metre (1 em. in the model corresponds to 10 micro-volt, sec./metre) 
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Model showing the relative amplitude of the frequency components of atmo- 
spheries resulting from an average cloud-to-grouad lightning stroke observed by day 


The ver*ical scale shows relative amplitudes 


the amplitude of the &gnal observed on this channel 
ata distance ? It will be seen that we cannot interpret 
our observations witheut some knowledge of one or 
the other. 

The diverse nature of lightning discharges makes 
it difficult to derive ary useful data on the spectrum 
of the radiation field at the source, although some 
information already exists for a simple type of dis- 
charge*?. However, s regards the effect of propa- 
gation, it is possible t» be more definite. 

It is well known that electric waves of very low 
frequency are guided around the earth by the iono- 
sphere and, as already indicated, many attempts 
have been made, both empirical and theoretical, to 
derive expressions fcr the signal-strength — £(f,r), 
where f is the frequency and r the distance of prop- 
agation. A survey of -he extensive literature on the 
subject indicates that the main contribution to the 
signal-strength may be represented by an expression 
of the form 


E(f) = .A«fy-!? exp[ — a(f)r] 


(200 km. < r < 3,000 Em.), where A (f), the amplitude 
coefficient, depends om the spectrum at the source 
and «(f) is the attenustion coefficient. 

This is essentially the formula used by Round, 
Eckersley, Tremellen and Lunnon* for the inter- 
pretation of their observations on the propagation of 
signals from long-weve transmitters (frequencies 
down to 12-5 ke./s.), end as will be seen later, there 
are good grounds for assuming that the formula 
may be applied at much lower frequencies. 

According to the above expression, the value of 
the quantity log [Z(f7)r'*] at any particular fre- 
quency varies linearly with the distance r, so that 
the value of the atteruation coefficient «(f) at that 
frequency can be determined directly from the slope 
of the line obtained by plotting the results in this 
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way. This was the method used by 30 
Round and Eckersley! and later by 
¿Budden? in his discussion of the 
measurements made by Weekes on 
the field-strength of the 16 koc.[s. 
Rugby transmitter GBR. 
In Fig. 2 (a) and (b) we have 
plotted our results for a number of 
frequency components derived from 
the spectrum of atmospherics and 
ranging from a frequency of 100 c.[s. 
to 12-5 ko.[s. For comparison, the 
corresponding curve given by Bud- 
‘cden? for. GBR is included. It will 
be seen that each curve shows a 
characteristic variation with dis- 
tance more pronounced at shorter 
distances. Budden considered that 
the variations in field-strength for 
GBR could be explained in terms 
of the interaction of two pre- 
dominant modes of propagation 
in. the wave-guide bounded by 
“othe ground and the ionosphere. 
Ya L. AV Pert also calculated this. 
kind of variation of signal-strength 
with distance for GBR. The 
striking similarity in the form of 
the. curves derived at lower fre- 
„quencies using atmospherics and 
“that measured by Weekes and Budden for GBR 
= transmissions is to be noted. Also, the results for 
frequencies less. than 1-5 ke./s. do not show this 
effect so markedly. 
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Evidently, by smoothing out the effect of the 
secondary modes of propagation, the mean slope. of 
the straight line obtained for each channel gives a. 


value for the attenuation coefficient of the principal 
mode or main signal contribution on that channel. 
The values of a(f), expressed in decibels per 1,000 km. 
path, are plotted against frequency in Fig. 3 for both 
day and night eonditions of propagation, the experi- 
mental values for which are marked by circles and 
;erosses, respectively. The values of the attenuation 
. eoefficient over the frequency-range 20-30 ko./s. as 
‘measured by Eckersley’, using signals from long- 
wave transmitters, are shown for comparison. These 
follow fairly closely “the  Austin-Cohen law. of 
attenuation, which predicts a progressive decrease 
= in the value of «(f) as the frequency is lowered but 
fails to account for the remarkable increase in 
‘attenuation at about 10 ke./s. to a maximum value 
at a frequency ‘of two or three kilocycles per second. 
The propagation path, in fact, exhibits selective 
absorption, which, together with the low attenuation 
at the extreme ends of the audio-frequency range, 
accounts for the observed long-distance propagation 
characteristics of atmospherics!. As is to be expected, 
the attenuation at all frequencies is greater by day 
than by night, but the difference between the day 
and night values is greatest in the region of maximum 
absorption. 
We recall here the experiments of Gardner!!, who 
recorded. the integrated noise-level of atmospherics 
using four receivers tuned to different frequencies 
between 3:5 &nd 50 ke./s. Gardner found that the 
“patio of the day to night noise-level was less at 
3 ke./s. than at 10 ke/:s., from which he inferred that 
z the onset of daylight conditions gave a marked 
; inerease of attenuation for frequencies less than 
10 kc.]s.  'Phese eonclusions were confirmed by 
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Fig. 2 (a) and (b). Variation with distance: of dog EUDP at 
different frequencies. (The interval between horizontal Hnes 
represents one unit on the logarithmic scale) 
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Jowe!?, From our observations, 

538 clear that the greatest increase 
«no attenuation occurs at a fre- 
wuency of about 2 ke./s., it being 

hen about 10 db. greater than 

st either 10 ke./s. or at 200 c./s. 

It is of mterest now to compare 

cur results with those predicted 

yy Budden, assuming propagation 

n a ‘waveguide’ bounded by a 

serfectly conducting Earth and 
an imperfectly conducting sharply 

»ounded ionosphere. The full. 

ine curves A and B in Fig. 3 

we those derived by Budden? , 
or the different ionospheric para- 
neters quoted. The attenuation 
‘oefficient so calculated as a func- 
dion of frequency relates to the 
ero-order mode of propagation, 
«s do our experimentally determ- 
ned values. The parameter pr 
lepends on the ratio N/v where for the upper 
voundary there are N electrons per c.c., and these 
«re assumed to make an average of v collisions per 
second. The orders of magnitude of N and v for 
he region in question are 10? cm.-? and 10" sec.~4, 
‘espectively ; but, as Budden has pointed out, 
«Ithough a small change in pr does not result m any 
narked change in the form of his curves, changes in 
the value of À (the height of the upper boundary) 
rave an appreciable effect. It is also known that the 
ieight of reflexion of very long waves is greater 
at night than by day, and the general agreement 
setween the theoretical and experimental values of 
x(f) both substantiates the waveguide theory and 
she experimental method followed in this work. 
Moreover, the appropriate value of h for these very 
Wow-frequency waves can be inferred from the 
neasurement of their attenuation. 

The attenuation curves shown in Fig. 3 were 
derived from atmospherics originating in European 
storm centres and relate to propagation over the 
ground. A difference, however, has been found for 
Atlantic sources giving an appreciable sea-path, the 
«nost striking difference being the improved trans- 
enission of signals at the higher frequencies, par- 
ticularly in the region of 5 kc.[s. This is undoubtedly 
an important factor in determining the characteristic 
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Fig. 4. Varlation of attenuation with frequency. The curve for the Bequeney range 
30 ke /s. to 30 Mc./s. is taken from Eskersley (ref. 2, Fig. 81) 


type of atmospheric cbserved from Atlantic sources. 
Further, the diurnal and seasonal differences in 
propagation, which will be dealt with elsewhere, 
clearly follow changes in the ionosphere. For all 
ionospheric conditions the same type of attenuation 
curve is obtained. There is a marked selective 
absorption band, and this is associated with a dis- 
continuity in the g-oup velocity of the waves. 
Calculations have shcwn that the group velocity of 
the atmospheric ‘slow tail’ component is less thaü 
that for the higher-frequeney ‘oscillatory head’, and 
that in the neighbourhood of the absorption band 
the group velocity decreases rapidly. 

Finally, in Fig. 4, we link the results of the work 
now described with the attenuation curve for long- 
distance day transmission of radio signals of fre- 
quency up to about 32 Mc./s. as given by Eckersley?. 
This curve gives a fiir idea which waves are the 
least attenuated and can travel to the greatest 
distances. It is a remarkable property of the iono- 
sphere that extremely low-frequency waves less than 
two or three hundred cycles per second only suffer 
the same small attenuation as that assigned to the 
short waves so excensively used in world-wide 
communication, 

The work described here was carried out with the 
co-operation of the Meteorological Office Sferics 
Organization for the location of the sources of 
atmospherics, and without which the investigation 
would not have been Dossible. We gratefully acknow- - 
ledge our indebtedness to the Director of the 
Meteorological Office and his staff, also to the 
Department of Scientific and Industrial Research 


‘for-a grant to cover the cost of equipment. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Sensitivity of the Mouse Testis to 
the Mutagenic Action of X-rays 


Dr. C. AUERBAOH is a recognized authority on the 
induction of mutations, and her publications are 
hkely to carry considerable weight. There is a 
danger, therefore, that the recent letter in Nature} 
(claiming to have detected greater mutational 
sensitivity in spermatids than in sperm) may have 
greater weight attached to it than the results would 
warrant. The authors admit the paucity of their 
data; but a number of other criticisms can be made. 

The usual method of classifying sperm samples in 
the mouse is by time from irradiation rather than 
order of the litters conceived by 1t. This is the 
classification used by Russel and Hertwig, with 
whose results Auerbach and Slizynski compare their 
own. It would be of interest, therefore, to learn 
whether the alternative classification of these data 
gives the same picture of variation in sensitivity. 

The class sizes are rather small for the x? test to be 
applied to the variation due to the order of litters, 
but this yields a x? of 5-8056 for 7 degrees of freedom, 
which is non-significant (P = > 0-5). Drs. Auerbach 
‘and Slizynski have crammed a large part of this 
non-significant x? into 1 degree of freedom which 
they have selected as giving the maximum difference 
between two groups. 

Finally, if more extensive observations did confirm 
their empirical conclusions, there would remain the 
question of interpretation. Auerbach and Slizynski 
expected to find spermatids more sensitive than 
mature sperm. Thus, when they believed they had 
found an ultra-high mutation-rate in the fifth and 
sixth litters, they assumed that these represented 
the irradiation of spermatids and that their three- 
week mating period represented at least all post- 
meiotic stages. But this is most unlikely. My own 
work (unpublished) has shown that following a 
dosage of 200 r., male mice remain fully fertile for 
five weeks, throughout which period dominant lethals 
are detectable. After a sterile period of about one 
week, full fertility is restored without dominant 
lethals. Thus the interval from meiosis to the utiliza- 
tion of the sperm initiated at that meiosis is about 
six weeks, and Auerbach’s and Slizynski’s samples, 
as those of other workers using doses of 400—600 r. 
and higher, were probably confined to irradiated 
sperm or at most late spermatids. Presumably, 
spermatids irradiated with the higher doses fail to 
produce viable sperm. 

A. J. BATEMAN 
Christie Hospital and Holt Radium Institute, 
Manchester 20. 
March 16. x s 
1 Auerbach, C., and Slizynski, B. M., Nature, 177, 376 (1956). 


We are grateful for the opportunity of replying to 
Dr. Bateman’s criticism. 

(1) The main and most pertinent of his objections 
is levelled- against the small scale of our experiment. 
We fully agree with him on this point. We thought 
we had made this clear when we described our work 
as & “pilot experiment”, for which "confirmation on 
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a larger scale is desirable". It is true that, from 
purely statistical point of view, it would not k 
permissible to apply a test of significance to a differ 
ence between two parts of a series which as a who} 
shows no significant deviation from homogeneity 
Nevertheless, we felt justified in applying such & tes 
to the two non-overlapping groups of points in ou 
curve; for our working hypothesis had been the 
translocation frequency would show just such 
discontinuity about midway through the presteri* 
period, and that the change would be from a lowe 
to a higher frequency. We based this expectatio 
on the much more extensive work by Hertwig? an 
Russel?, which clearly shows that, after irradiatio 
with either X-rays or neutrons, dominant lethalit: 
is higher in the late than in the early stages of th 
presterile period. Since with the doses used by thes 
workers 30 per cent or more of dominant lethal 
presumably are due to inviable translocations, i 
would indeed be unexpected to find that transloca. 
tions do not’ follow the same trend. The fact tha 
our results agreed with expectation was taken t 
reinforce the findings on dominant lethals ano 
together with these, furnish ‘presumptive evidence 
for a varying degree of sensitivity in post-meioti 
stages of spermatogenesis. Again we thought w 
had made this clear in our communication. 

The remainder of Dr. Bateman’s objections ar 
based on his own observations. Since these have no 
been published and are only vaguely hinted at in hi 
communication, we could not, and cannot now, tal 
account of them. Whatever the nature of thes 
observations, they appear to contradict results b: 
Snell, Hertwig, Russel and others? Admitting th 
possibility that Dr. Bateman’s newer data may mak: 
a re-assessment of the older work necessary, we car 
at the moment base our conclusions only on thes» 
older, generally accepted results. 

(2) We considered that the number of copulation: 
would be a better measure of sperm utilization thai 
time after irradiation. For Drosophila, Dr. Bateman 
himself has shown! that sexual activity, more thai 
time, determines rate of sperm utilization. For the 
mouse, Hertwig has shown the samet, In fact, how 
ever, there is scarcely any difference between the 
grouping of our data by time or by litter number 
All litters in our first group were conceived betwee: 
the first and eleventh day after irradiation, and th» 
remainder between the eleventh day and the onse 
of sterility in the third or fourth week. The onl 
overlap was a fifth litter of one male, which hac 
been conceived on the eleventh day. 

(3) Russel, basing himself on all available evidenc: 
up to 1954, states that “there is now almost unanimou: 
agreement that spermatocytes, spermatids and spern 
are resistant to radiation and that spermatogonia ar 
quite sensitive". In a footnote he mentions that alac 
primary spermatocytes "show appreciable sensit 
ivity", and this agrees with Hertwig’s opinion. Wi 
therefore felt justified in the assumption that, by 
testing all litters from the presterile period, we wer 
sampling all post-meiotic and, possibly, late meiotic 
stages, and that therefore the increase in translocstior 
frequency after the fourth litter was due to admixture 
of spermatozoa which at the time of treatment hac 
not yet reached maturity. Whether these immature 
stages should be called “spermatids”, or “late sperm 
atids" (as Dr. Bateman does), seems a secondary 
question, which cannot be decided on the present 
evidence. The relevant point is the existence of & 
stage mn spermatogenesis, prior to complete matura- 
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tion of the sperm and probably after meiosis, which 
is more sensitive than metüre spermatozoa. The . 
only alternative to this interpretation is that the 
amount of chromosome damage is increased in 
irradiated mature spermatozoa which are stored in 
the testis. This possibility has been considered by 
Hertwig, who tested and rejected it on the evidence 
of experiments in which irradiated males were kept. 
for seventeen days before their first matings. 

(4) Dr. Bateman seems to give much weight to 
the observation that in his own experiments with 
200 r. the presterile period and one week of sterility 
together extended over six weeks. However, the 
length of the presterile period varies considerably 
between experiments (see Table 12-1 in ref. 3) and is 
certainly, as established by Hertwig, dependent on 
the amount of sexual activity of the males. The length 
of the sterile period varies even more between experi- 
ments and is determined mainly by the dose and the: 
correlated more or less severe damage to spermato- 
gonia. The sum of these periods is therefore not 
suitable for determining the time interval between 
meiosis and the availability of mature sperm. This 
interval is almost certainly much shorter than six 
weeks, as shown by older histological observations 
(see ref. 3) as well as by newer work with labelled 
phosphorus‘, 

C. AUERBACH 
B. M. SLIZYNSKI* 
Institute of Animal Genetics, 
West Mains Road, 
Edinburgh 9. 
March 23. 
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A Convulsant Alkaloid of Dioscorea dumetorum 


Aw alkaloid, dioscorine, has been isolated from 
various species of yam of the family Dioscoreaceae. 
Pinder! has summarized the history of this, confirmed 
its molecular formula as C,4,H,,0,N and has docu- 
mented certain of its chemical and physical proper- 
ties?. A. similar alkaloid has been extracted from a 
further species common in the wild state in Nigeria 
and identified by its botanical characteristics and 
typically small starch grains as Dioscorea dumetorum 
(Yoruba name, ósüru?). 

The latter alkaloid has not been obtained crystal- 
line, but has been extracted-and purified by various 
procedures ; together with its crystalline salts, its 
analysis supports the formula C,;H,,0,N. Its infra- 
red and ultra-violet spectra differ from those reported 
for dioscorine. Thus the D. dumetorum alkaloid shows 
a single absorption maximum at 2080 A. on a 
calibrated ‘Unicam’ spectrophotometer as compared 
with a maximum at 2170 A. reported for dioscorine. 
The chemistry of the former is being further investi- 
gated. 

When injected into mice, the alkaloid of D. 
dumetorum acts as & convulsant poison. The con- 
vulsions are usually clonic at first, later tonic and 
may be followed either by death or recovery. When 
injected by the intra-peritoneal route, using a freshly 
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prepared 1 per cent aqueous solution, the DD50 is 
approximately 65 mgm.fkgm. Concentrations of 10-5 


- reduce the response io acetylcholine on the isolated 


guinea pig ileum and isolated rabbit duodenum 
preparations. At a dose-level of 20 mgm./kgm. the 
responses of the cat’e blood pressure to acetylcholine 
and to adrenaline are altered. The depressor effect 
of the former is redaced, and the pressor effect of 
the latter is enhanced. No local anesthetic effect 
could , be demonstreted. ^ Dioscorine? apparently 
lacks atropine-like properties in the concentrations 


mentioned above, ncr does it potentiate the action , - 


of adrenaline on the cat’s blood pressure. 

We are indebted to Mr. B. Reiff for technical 
assistance. Grants from the Nigerian Government 
Fund for the Investigation of West African Drugs 
and Medicines are gratefully acknowledged. 

C. W. L. Bevan 
J. L. BROoADBENT 
J. Hirsr 
Department of Chemistry, 
and g 
Department of Pharmacology, 
' University College, 
Ibadan, Nigeria. 
March 7. 


1 Pinder, A. R., Nature, 168. 1090 (1951). 

2 Pinder, A. R., J. Chem. Soc., 2286 (1952); 1825 (1953). 

3 Hutchinson and Dalziel, “Useful Plants of West Tropical Africa", 
491 (Crown Agents for the Colonies, London, 1948). 


Aminomalonic Acid Decarboxylase : 
a New Enzyme 


AMINOMALONIO acid was first described by Baeyer! 
in 1864, who found shat heat treatment converted 
the amino-acid smoothly into glycine. Knoop? 
suggested the intermediary formation of amino- 
malonic acid in the biological formation of glycine 
from serine. But Hass? could not find evidence that 
it is a precursor of glycine in the rabbit, either in 
experiments on the whole organism, or in the isolated 
liver, or with liver homogenate. Shemin* has claimed 
to have excluded aminomalonic acid as an inter- 
mediate in the metabolic change of serine to glycine 
from results obtained by isotopic studies. However, 
this view was criticized by Ogston®. 

In ‘the present ccmmunication, we report the 
presence in animal tissues of an enzyme which 
catalyses the decarboxylation of aminomalonic acid 
to glycine. This enzynatic activity was first observed 
in the homogenate of silk-gland tissue and afterwards 
in rat-liver homogenate. 

The enzyme solutions used in the present work 
were prepared by homogenizing the posterior silk- 
glands of silkworms as the fifth instar with 3 vol. of 
0-15 M potassium chloride and centrifuging off the un- 
dissolved material. The test system contained 0:5 ml. 
of aminomalonie acic solution (88 umoles per ml., 
ammonium salt), 1:0 ml. of phosphate or acetate 
buffer and 1-0 ml. of the enzyme solution. 

The rates of the reaction were followed in two 
ways. In one procedure the determination of carbon 
dioxide production was carried out with the con- 
ventional Warburg manometric apparatus. The 
amount of glycine formed was also determined. 
Aliquot samples were taken from the reaction mix- . 
tures and deproteinized by the addition of one-third 
volume of 95 per cent alcohol and boiling for 1 min. 
in the water-bath. The filtrates were assayed for 
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glycine by a quantitative paper chromatographic 
technique. The glycine formed was also identified 
as its 2,4-dinitrophenyl derivative. 

The activity of this enzyme solution, expressed 
as ul. carbon dioxide formed per hr. per 250 mgm. 
fresh tissue, was about 80. The rate of the reaction 
was found to be proportional to the time of the 
reaction over a period of 90 min. under the conditions 
employed, showing that the kinetics of this reaction 
is zero order for a limited time. The Michaelis con- 
stant was determined as 6-5 x 10-? M. 

The pH optimum for the decarboxylation of 
aminomalonic acid was found to be at 5:9-6-1. The 
_ erude enzyme solution did not decarboxylate malonic 

acid, aspartic acid or glutamic acid. 

When the crude enzyme solution was held at 70° 
for 10 min. or at 100° for 5 min., enzyme activity 
was entirely destroyed. Several inhibitors were tested, 
and it was found that the enzyme activity was in- 
hibited completely by hydroxylamine at a concentra- 
tion, of 10- M and also by potassium cyanide at a 
concentration of 107? M. 

The activation energy of this enzyme — substrate 
system was determined over the temperature-range 
27°-42°, and found to be about 14,600 calories. This 
value is considerably lower than that for non- 
enzymatic decarboxylation in the system 0:3N 
sulphuric acid — aminomalonic acid. 

The activity of this preparation was not affected 
by dialysis against distilled water for three days at 
0*—4^, The enzyme was partially purified by frac- 
tioriation with ammonium sulphate and absorption 
on and elution from aluminium hydroxide Cy and 
the product was about thirteen times as active as 
the starting material, 

Our results indicate that the decarboxylation of 
aminomalonic acid takes place by the action of a 
new enzyme which we propose to call ‘aminomalonic 
acid decarboxylase’. 

. This work is continuing and will be reported in 
^ full elsewhere. 
Kensuke SHIMURA 
HipEo NAGAYAMA 
Awo Krxvont 
. * Biochemical Laboratory, 
Department of Agricultural Chemistry, 
Tohoku University, 
Sendai, Japan. 
Dee. 5. "s 
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New Amino-Acid - Glycosides isolated 
` from Tryptic Hydrolysates of Milk Products 


Tue protein -sugar complex formed by interaction 
between the free amino-group of protein and reducing 
sugar recently became of interest to food chemists 
as the first intermediate in the amino-carbonyl 
(or Maillard) reaction of those systems. The formation 

.of such a protein—sugar complex in milk products, 
for example, heated milk and dried skim milk, has 
been confirmed by Henry et al.1 and Patton et al? 
respectively. On the other hand, it has been known 
that carbohydrate is contained in casein and bound 
with the amino-acid residue of it in the form of 

- glycoside®»*. In consequence, it seems reasonable to 
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Table 1 
ny 
Amino-acid - glycosides 
I II 
Hydrolysed products by Glucose Galactose 
6N-hydrochloric žold id Galactose posui 
Colour reaction enzidine ositive -~ ositive 
Resorcine Negative Positive 
with developer | Ninhydrin Positive Positive - 
Hydrolysed products by 
B-giucosidase Galactose Galactose 


Alkaline methylamine 
reaction (for 1 ~ 4-bond) 





(ref. 7) Positive Positive 
Cystein-carbazol reaction 
(for ketose) (ref. 8) Negative Positive 


aeaa a 
assume that carbohydrate can exist in these protein 
materials either as preformed or as secondarily 
formed glycoside. 

While the chemical behaviour of the preformed 
protein sugar complex, that is to say, mucoprotein 
and mucopolysaccharide, and the formation of 
secondary complexes are now well known, the 
chemical properties of the complex have not so far 
been investigated in any detail. The present experi- 
ments refer to the isolation and identification of 
amino-acid — glycosides which are the fundamental 
constituents of the secondarily formed protein — sugar 
complex in milk products. 

The amino-acid — glycosides were isolated from the 
tryptic hydrolysates of evaporated milk and dried 
skim milk by the procedure of Inoue e£ al.*, and 
Masamune eż al.4, except that the large-scale multiple 
paper chromatogram was used for purification of the 
crude material. The developed paper was sprayed 
with aniline hydrogenphthalate and ninhydrin re- 
agents. The chromatograms gave three spots (I ~ TIT) 
corresponding to amino-acid — glycosides. The Ry 
values calculated from four chromatograms of I, TI 
and III showed, respectively, 0-21, 0-55 and 0-87. 

To confirm the presence of these compounds in 
milk protein, casein’ and whey protein isolated by 
the method of Kondo e£ al.* were used to prepare 
amino-acid — glycosides according to the procedure 
described. Paper chromatograms from both these 
substances gave essentially the same spot, correspond- 
ing to III. The most reasonable conclusion to be 
drawn from these results is that I and II are second- 
arily formed glycosides, and that III is arigimelly 
present in r&w milk. 

On the basis of the results shown in Table I, it is 
suggested that the carbohydrate constituents of 
glycosides I and II were'.f-galaectosyl-a-glucoside 
(lactose) and B-gelactosyl-l-deoxy-«-fructoside (lact- 
ulose), respectively. The liberation of these disacchar- 
ides from the glycosides by treatment with ‘Amberlite 
IRA-410' in the H+ form confirmed the presence ofi 
these glycosidic linkages in them. The presence off 
the disaccharide of I and TI in the eluate was proved» 
by comparison with corresponding standard com. 
pounds. 

The aglycones of these materials were liberated. 
without decomposition of the peptide bonds by 
treatment with N hydrochloric acid. As paper 
chromatograms sprayed with ninhydrin gave a spots 
of the same Hp for various solvents, it seemed that» 


- the aglycones of I and II are identical and are derived 


from the same secondarily formed protein — sugar 
complex in the milk products. The constituent 
amino-acids of the aglycones were histidine, alanine, 
lysine, leucine, with traces of glutamic acid, aspartic 
acid, serine and valine. Accordingly, it may be con. 
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cluded that I is converted to II in aceordancó with 

the Amadori rearrangement, and that this rearrange- 
ment is carried out on the glucose residue bound to 
the amino-radical of the aglycone. It may also be 
seen that the termmal ammo-acid of aglycone bound 
to those carbohydrates is lysine derived from casein 
mas Shown by some workers?»19, 

I wish to thank Profs. R. Sasaki and T. Nakanishi 
«for advice and criticism. These investigations are 
being continued, and a full account will be published. 
relsewhere. 
7 Susumu ADACHI 
Laboratory of Animal Products Technology, 
Faculty of Agriculture, 
Tohoku University, 
Sendai, Japan. 
Dee. 12. 
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"Oxygen Consumption and Active Transport 
of Sodium in the Isolated, Short-circuited 
Frog Skin ^ 
For the isolated, short-circuited frog skin with 
Ringer solution on both sides, 15 has been found that 
she active transport of sodium is equal to ‘the-current 
'equired to reduce the potential difference across the 
skin to zerob?, It is also a well-known fact that the 
ictive transport of sodium depends on the oxygen 
«supply to the skin. Francis and Pumphrey? found 
shat oxygen-free Ringer solution caused an irreversible 
lsappearance of the potential difference across tho 
kin in the course of 20-40 min. 

It was the purpose of the present study to invest- 
gate the relation between sodium transport and the 
»xygen consumption in the frog skin (Rana tempor- 
ria). In principle, the apparatus employed was the 
ame as that used by Ussing and Zerahn! ; but i$ was 
made exclusively of glass, since Andersen and Leh- 
nann (personal communication) have found that ‘Per- 
pex’ is not suited for such investigations. The solu- 
ion was circulated by the action of a magnetic field 
n an iron core sealed into glass. The apparatus was 
ssembled with the frog skin placed between the 
wo halves, filled with the required solutions and 
losed by means of two ground joints greased with 
ilicone. ] 

The oxygen determinations on the solutions were 
saade by the Winkler method as modified by Krogh*. 
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The compartment on the inside of the skin was 
filled with Ringer solution to which vasopressin was 
added in some experznents in order to increase the 
sodium transport and hence the oxygen consumption. ` 
During the actual experiment the compartment on 
the outside of the skin 1s filled with Ringer solution. 
In this way, the sodium transport can be recorded 
by reading the shori-circu.ting current, and the 
oxygen contents of the solutions can be determined 
before and after the expermnent. This procedure 
gives the total oxygen consumption and sodium 
transport. & 

However, one eanrot expect that all the oxygen 
will be used for activa transport of sodium, and the 
oxygen consumption was therefore also measured 
when no sodium transport occurred. This is done 
most easily by removing the sodium ions from the 
outside compartment by replacing the Ringer solution 
with distilled water. The oxygen then consumed by 
the skin 1s not used far sodium transport and may be 
subtracted from the total oxygen consumption as a 
blank. 

Control experiments were performed before and 
after the sodium transport experiment. All the 
measurements were made on the same skin, and the 
skin was cut free and weighed after the last control 
period. Oxygen consumption and sodium transport 
were both expressed in pequivalents/hr. in order to 
make them directly comparable. Controlruns with the 
apparatus filled with Einger solution and secured with 
silicone grease instead of mounting a frog's skin 
showed that the oxygen concentration of the solution 
in the apparatus did not change during 2 hr. (the 
usual time for an experimental period). This proves, 
that nothing outside the frog’s skin interferes with 
the oxygen consumption. 

Some representative experimental results are 
shown in Table 1. It is seen from column 3 that the 
total oxygen consumption in pequiv./hr. is often 
smaller than the number of pequiv. of sodium : 
transported (column 23. The net oxygen consumption 
1s 20-25 per cent of the sodium transported (column 
6), that is, for each adcitional oxygen atom consumed, 
eight to ten atoms of sodium can be transported. 
The last column indicates the oxygen consumption ` 
in millilitres per gram: of the wet weight. 

Stapp* defined coulomb efficiency as 


total coulombs generated by skin 
. coulomb equivalents of total oxygen 


This ratio expresses, as we now know. the amount 
of sodium transported per gram equivalent of oxygen 
used. Stapp found in frog skins that were partially 
short-circuited by means of an external conductor 
coulomb efficiencies varying from 10 to 65 per cent, 
and he was surprised at this high value. 
Linderholm? calculated the coulomb’ efficiencies 
from mean values of current-and oxygen consumption 
in & large series of experiments; he arrived at a 
figure of 82 per cent for the short-circuited skins. 
This result 1s not in contradiction with the results 


nl 








5 Table 1 . hig 
Active sodium Total oxygen Net oxygen Coulomb Net oxygen con- | Oxygen consump- 
transport consumption consumption | officiency sumption, as per 10n 
Date (uequiv jhr ) (uequiv./hr.) (uequiv./h: ) (per cent) cent of active (ml.gm.^!hr.71) 
sodium transport 
March 9 108 95 257 155 23 8 
Apri] 4 6 50 5 33 165 122 -25 8 0-118 
April 5 5 87 7-16 1 42 82 243 0 155 
April 19 100 647 2-51 155 25-1 0 163 











` 


a 


if 


5 
i 


» 


938 N A T U R E May 19, 1956 VoL 177 
emp Die r Dee Oea a p O ac CS 
mainly with skins with a HC lx, vm Bre C—MH, ~~~ BrO5 *0—NH 
high sodium transport, in Jo N edd NGA NE Nu 
some cases obtained by 8 Br 5 Br S8 ^ 


adding mammalian poster- . 

ior pituitary extract. It may be added that in experi- 
ments with skins that were not short-circuited, 
Linderholm found an average coulomb efficiency 
greater than 100‘ per cent. 

The present experiments show- that more than one 
equivalent of sodium is transported for each equiva- 
lent of oxygen taken up. The coulomb efficiencies 
observed: by Stapp and in some experiments by 
Linderholm were less than 100 per cent, .and this 
led Linderholm to assume a one-to-one sodium to 
oxygen relationship. Since, however, the epithelial 
layer, which is presumably responsible for the sodium 
transport, represents only one-sixth of the skin 
weight, such an assumption would require an 
unreasonably high’ oxygen consumption in this 
layer, even if all the oxygen were used for sodium 
transport. í . 

It is possible that the oxygen consumed by the 
skin during the control periods (no transport of 
sodium) may be used for sodium transport when 
Sodium becomes available, the net oxygen con- 


sumption being thus only an extra consumption. In- 


this ease the amount of oxygen utilized for the 
transport of one equivalent of sodium will be some- 
where between the net consumption and the total 
consumption. Whether this will fib into the theory 
advanced by Conway? may be a question of inter- 
.preting his symbols. The low relatrve oxygen con- 
“sumption does, however, suggest that more than one 
step of the oxidative metabolic cycle is mvolved in 
the transport of sodium. 1 

À more detailed report of this work will appear m 
Acta Physiologica Scandinavica. 

K. ZERAHN 
Institute of Hygiene, 
University of Aarhus. 
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Non-metallic Fungicides 


*-..lw the course of investigations on the synthesis 


‘of 2-amino-4-aryl thiazoles and their derivatives, it 
was decided to examine their fungicidal properties, 


«a as they contain a cyclic grouping, —N—C—S—, 


which is present in the structure of some of the well- 
_ known fungicides!, and the presence of lipophilic and 
polar substituents like aryl- and ammo-groups in the 
thiazole nucleus is expected to increase the fungi- 


toxic properties of the thiazoles as reported earlier®. : 


The recent use of some thiazole derivatives as 


. fungicides? has greatly stimulated work in this 


direction. The introduction of halogens into the 
benzene and other aromatic nuclei of various 
phenolic compounds greatly increases their fungicidal 
properties’, and as bromo-derivatives are often more 
potent than the chloro-compounds, it was thought 
worth while to introduce bromine into the thiazole 
nucle: with the hope of augmenting their fungicidal 


LEY 


and other activities. In the present communication 
seventeen different 2-amino-4-aryl (phenyl; p-tolyl 
p-ethyl phenyl; p-methoxy and p-ethoxy phenyl 
B-phenylethyl and B((p-methoxy)phenyl)ethyl; 2: 

dimethyl phenyl and 3:4 dimethylphenyl; «- am 
f-naphthyl; o- and p-hydroxy pbenyl; m- an 
p-amino phenyl; p-bromo phenyl and 2-thienyM 
thiazoles have been prepared by the method of Kin, 
and Hlavacek® by allowing different aryl methy 
ketones to react with thiourea in the presence c 
iodine. These compounds have been brominated witl 
bromine in acetic acid medium after protecting th 
amino-group either by converting ıt to the hydro 
bromide salt or by acetylating it. In all these case 
bromine entered position 5 of the thiazole nucleus 
The position of bromme was ascertained by th 
inability of such compounds to undergo couplin 
with diazotized anilme, which usually takes place a 
position 5° if it 18 free. 

All the' seventeen bromo thiazoles have bee 
screened for both fungicidal and bactericidal actior 
For fungicidal assay, the method of Montgomery an 
Moore’? was used. Piricularia oPyzae Cav., th 
causative organism of rice blast, was used as the tes» 
fungus. The compounds 4(p-hydroxy phenyl), 4(o 
naphthyl) and 4(p-bromo phenyl), 5-bromo thiazole 
completely inhibited spore germmation at concentra 
tions of 20, 20, 22 p.p.m. respectively, and at cor 
centrations of 10, 12, 10 p.p.m., spore germinatio 
was only 50 per cent. The unbrominated thiazole 
inhibited spore germination at a concentration c 
90 p.p.m. 

The Rideal-Walker serial drop dilution metho 
was used for the study of the antibacterial activity 
The test organism was a 24-hr. culture of Staphyk 
coccus aureus. While some of the unbrominate 
thiazoles were active in 1: 8,000 (M.E.D.) dilutiox 
4(m-amino phenyl), 4(p-ethoxy phenyl), 4(a-naphthy 


-5-bromo thiazoles showed activity m 1: 20,00 


(M.E.D.) dilution, and 4(f-naphthyl) 4(p-pheny 
ethyl) 5-bromo thiazoles showed activity at a dilutio 
of 1: 15,000. 

Details of this work will be published elsewher 
I thank Dr. M. K. Rout, reader in chemistry, fc 
his mterest and help in the work, and Mr. S. ¥ 
Padmenavan, mycologist of the Central Rice Researc 
Institute, Cuttack, for supplying the culture of tk 
test fungus for the fungicidal work. 


‘ G. N. MAHAPATRA 


Mayurbhanj Chemical Laboratory, 
Ravenshaw College, 
Utkal University, 
Cuttack 3, Orissa. 
Dec. 22. 
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Potassium lon Stimulation of Hydrocarbon 
Oxidation by a Soil Corynebacterium sp. 


Tue oxidation of straight-chain aliphatic hydro- 
carbons by a soil Corynebacterium sp. has been 
described previouslyt. The present communication 
demonstrates that the rate of hydrocarbon oxidation 
by washed suspensions may be stimulated markedly 
by potassium ions, which, however, have little effect 
on the oxidation-rate of possible intermediates. 

Suspensions of the bacteria were grown either in 
a synthetic glucose broth deficient in potassium ions, 
or in nutrient broth, pH 7-0, incubated two to three 
days at 26°C. on a shaking machine. The synthetic 
medium had the composition 10 gm. glucose, 3-0 gm. 
ammonium nitrate, 1-5 gm. diammonium hydrogen 
phosphate, 0-25 gm. magnesium sulphate, 0-1 gm. 
calcium chloride, trace amounts of ferrous, zinc, 
cupric, manganese and molybdate ions per litre. The 
harvested cells weré washed once with distilled water, 
shaken overnight at 26°C. to reduce endogenous 
respiration, centrifuged and resuspended in distilled 
water (1 ml. suspension equivalent approximately 
1-0 mgm. total cell nitrogen). The hydrocarbons were 
obtained from L. Light and Co., Colnbrook, England. 
Respiratory exchanges were measured by the War- 
burg technique at 27°C. in 0-02 M tris (hydroxy- 
methyl) amino methane buffer pH 7-0. 0-05 ml. 
hydrocarbon was added from the side-arm. 

The effect of potassium ions (0-0008 M final) was 
tested on the rate of oxidation of n-hexadecane, 
n-tetradecane and n-decane by suspensions of 
Corynebacterium sp. harvested from potassium- 
deficient media. There was an initial lag period of 
low oxygen uptake during which potassium ions 
caused a slight but consistent inhibition of the 
oxidation-rate. The lag period varied from 1 to 2 hr., 
depending upon the hydrocarbon oxidized. There 
followed a marked stimulation of the rate by the 
added potassium ions. The respective overall oxygen 
consumptions in the presence of the Cis, C14 and Cy, 
paraffins were stimulated 231, 108 and 122 per cent 
by 0-0008 M potassium ions in 7 hr. No further 
stimulation was obtained by adding ten times this 
concentration of potassium ions. n-Octane was 
oxidized much more slowly, but after 7 hr. a net 
oxygen uptake of 125 ul. m the presence of potassium 
was observed, compared with 43 ul. in its absence. 

The effect of other monovalent cations on hydro- 
carbon oxidation by potassium-deficient cells was 
investigated. 0:0008 M ammonium ions, after 
64 hr. incubation, stimulated n-hexadecane oxidation 
even more than potassium ions (225 compared with 
168 per cent). Rubidium ions were less effective 
(188 per cent). Caesium, sodium and lithium ions 
had no significant effect. 

Similar results were obtained with n-decane as 
substrate, except that 0-0008 M ammonium ions had 
no effect upon the oxidation-rate, and rubidium ions 
only stimulated after 5 hr. incubation. In a separate 
experiment, however, it was shown that 0-008 M 
ammonium ions, after 4 hr., stimulated n-decane 
oxidation 111 per cent compared with 114 per cent 
stimulation by an equivalent of potassium ions. 
Rubidium ions (0-008 M) again stimulated only 
after a lag period (35 per cent in 4 hr.). 

The monovalent ions were added as their chlorides. 
The stimulation achieved is due to the cation, 
since identical’ results were obtained with 
equivalent amounts of potassium chloride, sulphate 
and nitrate. 
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Table 1. STIMULATION OP r-DECANE OXIDATION BY POTASSIUM IONS 
USING FRESH AND LYOFPHILIZED CELLS OF Corynebacterium sp 































Fresh ceils Lyophilized cells 
Period | I Mns 
of Oxygen consumed Per- | Oxygen consumed | Per- 
ageing (al ) cent- (ul) cent- 
cells at |] age age 
4? C. | Decane+ | Decane | stimu- | Decane+ | Decane | stimu- 
(days) | 0 008 M only | lation | 0 008 only | lation 









134 102 








Each cu 


cell nitroge 
(non-Iyophi ized cells), or 0-42 mgm. cell nitrogen (lyophilized ce TO 

n 2: . 001 M (final) tris’ buffer pH 7:0, incubated at 27° C. 
for 8} ne ; 0-1 ml, n-decane was added from the side-arm. 


contained cell suspension == 0:52 mgm. 


The stimulation of hydrocarbon oxidation ee 
potassium ions may b» demonstrated in another way. 
Lyophilized cells of Corynebacterium sp. grown in. 
nutrient broth showed a marked increase in pot- 
assium stimulation of n-decane oxidation, when aged 


'in 0-025 M ‘tris’ buffer, at 4°C., compared with 


identically treated cels of the same suspension which 
had not been freeze-dried (Table 1). 

The effect of potassium ions on the rates of oxida- 
tion of the aliphatic monohydric alcohols (range, 
ethanol to n-undecy- alcohol) and of the mono- 
carboxylic acids (range, acetic to n-decylic acid) by 
potassium-deficient cells was investigated. 0-0008 
M potassium ions had no effect upon the oxidation- 
rates, although identical concentrations of the cation 
caused a 244 per cent stimulation in 63 hr. of oxida- 
tion of n-hexadecane by the same suspension." If 
the potassium ion stimulation of hydrocarbon oxida- 
tion is a direct effect upon one of the enzyme systems 
involved, then it would appear it must exert its 
influence before the formation of likely intermediates 
such as the fatty alechols and acids. Further work 
with cell-free extracts 1s proceeding to this end. 

I thank Miss G. Banos for technical assistance. 


J- N. Lapp ¢ 
Division of Soils, z 
‘ Commonwealth Szientific and 
Industrial Research Organization, 
Waite Agricultural Research Institute, « 
Adelaide. EA 
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Magnetically Induced Vortex for Small- 
scale Aerat2d Culture Studies 


Tue advantages o2 aerating liquid cultures of 
bacteria to enhance the yield are well known. The 
use of sparger aeration techniques on a small scale 
1s subject to certain d-sadvantages due to difficulties - 
in sterilizing the air supply and controlling the ` 
frothing of the medicm—particularly whei” it con- 
tains serum. & 

Aeration by the production of & vortex i thes 
medium has been deseribed by E. B. Chain e£ ai.}. 
This method provides a simple means of finely 
dispersing the air bubbles and at the same time 
automatically controls frothing. On a small scale 
such a vortex can easily be induced by means of a 
magnetic stirrer, thus obviating the necessity for 
sterile stirrer paddles and shaft seals. No forced air 
supply is required, tae exchange through a*con- 
ventional cotton-wool plug being sufficient for the 
organisms so far culti-ated. mar 

We have employed this method for the pilot- scale 
production of suspensions* of Pasteurella septica, 


E 
. 


ta 
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‘Insein’ strain?, for vaccine investigations. -1,200 ml.. 
amounts of "Iryptose' broth (Difco) at pH 7-3 were 
sterilized in 4-litre boiling flasks, a magnetic stirrer 
bar being enclosed with the medium. The flasks 
were inoculated with 1 ml. of an 18-hr. broth culture 
of the organism and incubated at 37° C. The medium 
in the flask was rotated by means of a magnetic 
stirrer at such a speed that a continuous stream of 
fine air bubbles was dispersed by the rotating stirrer 
bar. Growth curves based on bacterial dry weights 
were plotted. The peak-of the logarithmic phase of 
growth occurred at approximately 18 hr., at which 
point the bacterial dry-weight content of the medium 
was 0:1556 gm,/100 ml.—equivalent to ten times 
Brown’s tube 5. A non-aerated control contained, 
at this pomt, 0-0152 gm./100 ml., indicating approx- 
imately ten-fold increase in yield due to aeration. 
The state of capsulation of the organisms was 
determined by microscopical examination of films 


stained by an indian ink/methyl violet method., 


There appeared to be no decrease in the size of the 
capsule in such aerated cultures when compared with 
films made from infected blood. 

This method has also been employed for the 


cultivation of Asterococcus mycoides for antigen pro-' 


duction. The medium used was ‘Tryptose’ broth 


supplemented with 10 per cent yeast extract and 


10 per cent pig serum at a pH of 71-6. 
A. mycoides appears to be highly sensitive to 
mechanical agitation during the lag phase of cultive- 
tion. It was found to be advantageous to incubate 
the inoculated flasks for 18 hr. before starting the 
stirrer, otherwise -on some occasions no growth 
took place. A bacterial dry-weight growth-curve 
estimation showed that the peak of the logarithmic 
phase of growth occurred at approximately 24 hr. 
after commencement of aeration. At this point 
the bacterial dry-weight content of the culture was 
0-0368 gm./100 ml. This figure ıs simular to the 
` mean.of 0.0322 gm./100 ml. previously recorded in 

sparger aerated culture?. 

- C. R. Nxwimo | 
A. K. MacLEoD 
East African Veterinary Research Organization, 
- Muguga, P.O. Box 32, 
Kikuyu, Kenya Colony. 
Dec. 9. 
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A Mutant of Drosophila without Isoxantho- 
pterine which is Non-Autonomous for the 
Red Eye Pigments 


Isoxanthepterine has recently been found in tissues 
“of various anthropods!?. It seems to be a common 
and regular constituent of normal genotypes of many 
species. We also found this substance in the following 
mutants of Drosophila melanogaster: b, bw, ca, car, 
ed, cl, cn, e, g*, kar®, lid, lt, led, ma, mah, p, pn’, pr, 
7s, 8e, sed, st, v, W, w^, y. In certam genotypes such 
ras w and bw, however, the ésoxanthopterme dis- 
appears from the body* during the first days of 
rmaginal lıfe. 

By studying the inventory of substances obtained 
fromta new mutant with reddish-brown eyes, we dis- 
covered that this genotype of Drosophila melanogaster 
does not at any stage of development contain iso- 


~ 


"Table 1 FLUOROMETRIO VALUES OF THE RED PIGMENTS OF SINC 
EYES IN ARBITRARY UNITS 


~ 























Mean and its standard error 

Exp Host | Implant n Host Implant 
laid 9 + 
bit ¢ + 
Ila iry 9 ry? 
bir) dj ry 
HIa|- 9 ry? 
bb} + d ry? 
IWaj 9 + 
bir d + 








xanthopterine. This biochemically exception 
mutant was isolated from one of our laborato 
stocks; for the respective gene we determined t 
locus 51 +1 in the third chromosome. We th: 
searched for known Mendelian eye-pigment facto 
within this chromosomal region and found that 
little-known mutant, rosy (ry), which was discover: 
and approximately located by Bridges*, correspon 
phenotypically and genetically with our mutant, f 
which we now use the term “rosy?” and the symb 
ry?. The P, hybrids ry/ry? have the same reddis 
brown eyes as both their parents, and they, te 
do not contain isoxanthopterine. 

In addition to the mutant eye colour and the las 
of isoxanthopterine, there are some further featur 
characteristic of our rosy? allele. The Malpigh 
tubes become inflated, and they contain in the 
lumens large clusions of a yellow- to orange-eolour 
excretion material. The viability of our ry? sto 
is reduced at 25° C. ; 30-60 per cent of the imagin 
die either before, during or shortly after hatchii 
from the puparium. Thus ry? behaves as & P 
semilethal*. 

The reddish-brown eye-colour is due to a conside 
able reduction of the red pigments, and in the cor 
binations cn/en, ry?]ry? or v/v, ry?[ry* the eyes becon 
orange, owing to further lack of the brown omm 
chrome pigments. 

By transplanting eye disks and other larv 
primordia, we have studied the inventory of fluore 
cent pigments of ry? organs after their developmei 
in normal hosts (--) and vice versa. Each mot 
morphosed transplant was chromatographed and i 
fluorescent substances compared with correspondir 
organs of the host and untreated controls. In th 
way the amount of pigment was determined fluor 
metrically on the chromatographic paper by a methc 
used earlier’. A group of representative experimen 
is summarized. in Table 1. 

Table 1 shows the following results: (1) A tran 
planted abdominal eye usually does not form : 
much red pigment as an in situ eye of the san 
genotype (Exp. I and II) (2) Hye disks of ry? beha 
non-autonomously m wild-type hosts (+); they ct 
form as much red pigments as transplanted + ey 
in + hosts (Exp. III and I). (3) Transplanted + ey: 
do not behave autonomously when developing in + 
hosts; their pigment formation is mhibited by tl 
mutant host (Exp. IV and I). 

It was further shown that ry? eye implants norn 
ally become pigmented not only in + hosts but al: 
in bw, ca, cn, ma, mah, p, rs?, se, w and wt, 

We then found that the (unknown) substance « 
Substances which ry? host eyes need in order 1 
become normally pigmented can be supplied especial] 
by implanted larval fat bodies and Malpighian tubi 
of ryt. 4 
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A second biochemical character of ry* also behaves 
non-autonomously. Implanted Malpighian tubes, fat 
bodies, testes and eyes from a + donor cause, in 
ry? testes, the formation or at least the accumulation 
of isoxanthopterine. 

The investigation of the gene-conditioned synthesis 
of Drosophila eye pigments has hitherto been much 
hampered, since most of the colour mutants behaved 
autonomously as transplants as well as towards fed or 
injected substances. Only vermilion (v) and cinnabar 
(cn) could be influenced experimentally, so that an 
analysis of the genic action of the respective loci 
om the formation of brown ommochrome pigments 
became possible (compare the well-known work of 
Beadle, Ephrussi, Clancy, Tatum, Butenandt and 
others). With regard to the red pigments, however, 
10 suitable mutant with non-autonomous development 
was known. Thus the rosy mutant provides an ap- 
proach to a developmental and biochemical analysis. 
A detailed report of our studies will be published in 
the Zeitschrift für induktive Abstammungs- und 


Vererbungslehre. 
Ernst HADORN 
ILSE SCHWINCK 
Zoologisch-vergleichend anatomisches Institut, 
Universität, Zürich. 
Dec. 20. 


Hadorn, E., and Mitchell, H. K., Proc. U.S. Nat. Acad. Sci., 37, 650 
C951). Forrest, H. S., and Mitchell, H. Ka J. Amer. Chem. Soc., 


76, 5! (1954). Nawa, 8S., and T. Taíra, T ‘Proc. AP E rs 30, 
632 (19054). Viscontini, M. ' Schoeller, i arrer, uM 
and Hadorn, E., Helo. Chi Ch dm. Acta, ibs, 397 (1935). + Pconlini 


Schmid, H., 'and Hado: Ex; ntia, 11, 390 (1955). 

De Lerma, T. and De Vierte AM, "oll od oologia, 22, 1 (1955). 
Hadorn, E., Faperientia, 10, 483 (1954). 

aic B., and Brehme, K., Carneg. Inst. Wash., Pub. 552, 162 


Hadorn, E., and Chen, P. S., Arch. Jul. Klaus-Stift., 27, 147 (1952). 
Hadorn, E., and Kühn, A., Z. Naturforsch., 8b, 582 (1953). 


Chromosomes of the Common Shrew 


Bovey? reported that two male specimens of the 
*ommon shrew (Sorex araneus L.), from Switzerland, 
aad a sex-chromosome trivalent at first metaphase 
of meiosis. He did not examine female chromosomes, 
io was unable to determine whether the sex-chromo- 
some mechanism was XY,Y,: XX (the female hav- 
ng one sex-chromosome less than the male) or 
X,X,Y: X,X,X,X, (the female having one sex- 
thromosome more than the male). Study of four 
nale and two female shrews collected in Britain con- 
irms the presence of a sex-chromosome trivalent in 
he male and shows that the 
emale has but two sex-chromo- 
somes (XX). 

Three unequal-sized sex-chromo- 
somes are present at metaphase 
of spermatogonial mitosis (Figs. 
2, 5), and these form a trivalent 
at first prophase and metaphase 
of meiosis (Fig. 3). These male sex- 
chromosomes are a large nearly 
V-shaped chromosome (X), a long 
rod-shaped chromosome (Y,) of 
nearly equal length to the largest 
arm of X, and a small chromo- 
some (Y,). In addition, there are 
two large pairs of approximately 
V-shaped (metacentric) autosomes, 
and a number of smaller auto- 


somes, In female bore marrow cells — "Y 
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with hypotonic ‘saline, 
and show a two-armed as distinct from a “our-armed structure. 


Fig. 5. Male, SI. PROVA x a Bre bear ae nik of spermatogonium. 
ee gi cn 
o'clock. Four Duy aan and Y, ı i» centre of plate. 
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Fig. 1. Female, Two X-chromosomes and the two largest 
autosomal pairs, x 2,400 2 
Fig. 2. Male, X-, Y,- arl ¥,-chromosomes and the largest two 


autosomal pairs. x 2,400 


First metaphase showing the sex trivalent and 


Fig. 3. Male. 
x 2,400 


the largest two autosomal bivalents. 


(Figs. 1, 4) two X-chromosomes of identical appear- 
ance to that of the male, the two large pairs of meta- 
centric autosomes, and the smaller autosomes are 
present. The acroceatrie Y, and the short Y, are 
absent in female cells. A similar XY,Y, : XX sex- 
chromosome system 5 known in the marsupials Pot- 
orous tridactylus? and Protemnoden bicolor (= Macro- 
pus ualabatus) (Sharman, G. B., unpublished results) 
and has also been reported in the rodents Gerbillus 
pyramidum, by Mattney?, and G. gerbillus gerbillus 
by Wahrman and Zahavi*. 

At prophase of meiosis the trivalent of Sorex is 
composed of two parts, one of which shows the same 
degree of condensation as the autosomes, whereas 
the other shows precocious prophase condensation 
like the sex bivalents of other mammals. We thus 
conclude that the sompound X-chromosome has 
arisen by a reciprocal translocation between an 
ancestral X-chromoscme and one member of a pair 
of acrocentric autosomes. Assuming permanency of 
the end segments of chromosomes (telomeres), this 
calls for a ‘two-break’ rearrangement. Presumably 
one break took place in the homologue of Y, and 
resulted in the loss of an almost terminal centromere, 
whereas the other took place near the end of one arm 
of the ancestral X-ch-omosome. The point at which 





Fig. 4. Female, $6. Photograph of a squash preparation of bone marrow pretreated 


There are twenty-flve chr»mosomes, ten of which are rod-shaped 
x 2,400 = 


There are 
owerlying metacentric chromosome ‘at 
x 2,400 

= 
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the broken chromosome ends probably rejoined is 
indicated by an arrow in Fig. 2. This point can be 
detected in some mitotic metaphase preparations 
by the different degrees of condensation of the two 
types of chromatin making up the compound X. 
The evolution of the XY,Y, system in S. araneus 
thus appears to parallel the evolution of the same 
type of system in Potorous tridactylus?, where (in 
contradiction to White's statement?) the mode of 
origin of the multiple system is clear. A comparison 
of Bovey's figures! with the chromosomes of my 
material indicates that he has mistaken one of the 
smaller metacentric autosomes for the X-chromo- 


s some. As is obvious from Figs. 1-5, the X-chromo- 


some is among the largest of the set and its origin, 
as explained above, requires that one of its arms be 
longer (or at least as long as) the Y,-chromosome. 
This is not so in the sex-chromosomes as pictured 
by Bovey, whose caryograms show the Y, (Y, in his 
notation) to exeeed the combined lengths of both 
arms of the X-chromosome. 

The chromosome number in six specimens of 
S. araneus studied varies between twenty-two and 
twenty-five. The number of sex-chromosomes is 
constantly two in the females and three in the males, 
so that autosomal numbers vary between nineteen 
and twenty-three. The common shrew, therefore, 
shows cytological polymorphism, which can be ex- 
plained on the assumption that what White® calls 
“eentrie fusions” (that is, Robertsonian changes) 
have oceurred between non-homologous acrocentric 
&utosomes. In all specimens examined there are, 
almost certainly, thirty-six autosomal arms, some of 
which are represented either by one metacentric or 
by two acrocentric autosomes. 
observations of Wahrman and Zahavi*, intrapopula- 
tional chromosomal polymorphism in mammalian 
species does not hitherto appear to have been reported. 
Five of the six chromosome counts obtained during 
this survey were, of necessity, determined from bone 


“marrow preparations, the animals having been cap- 


tured out of the breeding season. This survey will 
be resumed in the spring, and these and further 


, Observations will be fully reported elsewhere. 


This study was carried out at the Medical Research 
Cotineil Radiobiological Research Unit, Harwell. 
where, through the courtesy of its director, Dr. J. F. 
Loutit, I was provided with laboratory facilities 
while receiving financial support from the Nuffield 
Foundation. I wish to thank Dr. C. E. Ford for 
hélpful supervision and Dr. Dennis Chitty, of the 
Bureau of Animal Population, Oxford, for collecting 
one of the specimens used. 


G. B. SHARMAN 


Medical Research Council 
Radiobiological Research Unit, 
' Atomic Energy Research Establishment, 
Harwell, Didcot, Berks; 
and 
Department of Zoology, 
University of Adelaide, 
Australia. 
Nov. 1l. 
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Two Modes of Inheritance of the Short- 
styled Form in the ‘Genus’ Oxalis 


AN investigation to find the mode of inheritance 
of style-length in the tristylic species Oxalis articulate 
Savign., the gardeners’ floribunda, was begun in 194£ 
when the genetic situation in O. valdiviensis had beer 
established. In the latter species inheritance is 
disomic ; there are two linked dominant genes, that 
for Short being epistatic to Mid, and the long-stylec 
form is the double recessive. 

Data obtained from O. articulata revealed & 
different. situation, for when a Long and Mic 
were crossed reciprocally, both plants having one 
Short parent, Shorts appeared in their progenies as 
follows : 





L M S Total 
LxM 28 56 35 119 
MxL 19 5l 41 111 
47 107 76 230 





Ten Longs from the M x L progeny were crossec 
to a Short. In the following year, three of these 
Longs gave only Longs, 360 in all, and seven gave 
452 Longs : 495 Shorts, which fits a 1:1 ratio (y? is 
1-9525 for 1 degree of freedom). Five Mids from 
the L x M progeny were selfed; one gave only 
Mids and Longs and four gave a quarter Shorts. 
altogether 150 out of a total of 561 plants grown 
(y? is 0-9037 for 1 degree of freedom). 

Although the proportion of Shorts obtained. fron: 
the reciprocal cross first mentioned is more than’ s 
quarter (7? = 7.9362 for 1 degree of freedom) ‘the 
occurrence of any Shorts suggests that this form is 
recessive. Had there been any doubt. that some 
unknown factor was influencing this ratio, it would 
have been removed by the performance. in- the 
following year. These data also show that Longs and 
Mids ean be either homozygous or heterozygous at 
the S locus. Of the fifteen plants tested, four were 
homozygous where a third were expected... This 
situation is in complete contrast to that which exists 
in O. valdiviensis. On the other hand, both species 
are similar in that the short gene, whether dominant 
as in O. valdiviensis or recessive as in O. articulata, is 
epistatie to Mid. It is remarkable that two suck 
different modes of inheritance of the short-style form 
should exist in the same genus. 

O. articulata segregates for pink and white flowers 
and also has a diluting factor which has no discernible 
effect on white petals. Linkage of the Short locus 
and that for pink flower colour has been found. Ir 
1954 eight pink Mids known to be in repulsion (Sp/sP: 
were crossed to white Shorts (sp/sp) Six of the 
progenies obtained gave 333 recombinants out of € 
total of 1,289 plants. The other two progenies wert 
heterogeneous, and, therefore, are not included. fos 
the purpose of estimating the recombination fraction 
Using the method of maximum likelihood, we finc 
this is 25-8 + 1-2 per cent. 

The situation at the Short locus is similar to thai 
found by von Ubisch® in O. rosea, although, rathes 
confusingly, she used the dominant symbol for the 
short allele. She also showed that the loci for short: 
style and pink flowers are linked with 25 per ceni 
crossing-over. Other species tested in this Depart 
ment are O. hirta L., form E, O. tragapoda Salter anc 
O. bowiei Lindl. These three species have been founc 
to have a dominant Short as in O. valdiviensis. The 
results may be summarized as follows : 
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Dominant Short 
O. valdiviensis 
O. hiria L., form E 
0. tragapoda Salter 
O: bowiet Lindl. 


Recessive Short * 


O. rosea 
O. articulata Savi. 


À more extensive publieation elsewhere will be 
lelayed so that inheritance of the Mid form in 
2 articulata may be ineluded. I wish to thank 
Japtain T. M. Salter for collecting and sending the 
South African species mentioned together with many 
thers, and Sir Ronald Fisher for his constant help 
md encouragement. 
j V. C. Fyre 
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Moult Adaptation in Relation to 
Long-distance Migration in Petrels 


MetwerrzHaGcen' has described in South Greenland 
eas (c. lat, 60? N.) flocks of wing-moulting, and 
ten temporarily flightless, great shearwaters (Puf- 
inus. gravis) which migrate trans-equatorially north- 
vard from their Tristan da Cunha breeding grounds 
lat. 37? 6’ S.). He suggests that it "needs to be ex- 
lained why the Great Shearwater moults in its winter 
(uarters, whilst the Fulmar {Fulmarus glacialis) 
noults while the young are hatching”. (The fulmar, 
£ course, breeds locally.) 

In the course of a study? of the breeding cycle in 

elation to- the trans-equatorial migration of the 
hort-tailed shearwater (Puffinus tenuirostris) we 
ave accumulated data that have bearing on the 
wint raised above. 
„Many widely unrelated species undergo a post- 
tiptial moult involving the uninterrupted and more 
r less serial replacement of the feathers of tail, 
rings, body and head (for example, the rook, Corvus 
rugilegus)®. In other species, such as the fulmar, 
ody moult comes first, immediately followed by the 
hedding of wing-quills!:f55. 

During our investigation of P. tenuirostris on its 
'asernanian breeding grounds, we found that all fifty- 
hree sexually mature examples examined in the post- 
uptial phase moulted only on the head and body. 
dthough ovulation occurred in November, flight- and 
ail-feathers were not replaced before the shear- 
raters departed in April on their long migration into 
forth Pacific and Arctie waters. It was concluded 
hat the annual replacement of the feathers most 

ivolved in flight must be delayed until the termina- 
ion of this long journey. 

Examination of the literature showed that this is 
ideed what happens. P. tenuirostris has been col- 
ted while moulting its wing- and tail-feathers in 
orthern waters in June and July%?, Further, two 
ther shearwaters of broadly comparable trans- 
quatorial movement pattern exhibit a similar post- 
iigratory wing moult. Thus, P. griseus has been 
bserved moulting in wing and tail in the northern 
emisphere summer*? and P. gravis (as mentioned 
bove) has been similarly observed by a number of 
Hthorsb!9-13, An especially remarkable divergence 
1.moult-timing probably occurs even between sub- 
pecies. Thus, while P, puffinus mauretanicus (which 


reeds in the Balearic Islands and undergoes only’ 


restricted migration or dispersion) carries out the 
‘hole of its post-nuptial moult without delay!t, there 
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is a suggestion that P. p. puffinus delays the replace- 
ment of its flight (but not most of its body) feathers 
until after crossing the equator to its southern: 
hemisphere ‘wintering’ grounds!5. 

From the above daca there emerges clear evidence 
of the evolution of a moult adaptation related to the 
migratory requirements of species that undergo a 
long post-nuptial migratory movement. Moult in all 
adult shearwaters probably begins during the nesting 
period; but in transequatorial migrants there is a 
hiatus that allows the retention of the wing- and. tail- 
feathers until after she completion of their post- 
nuptial journey. 

Once the flocks reach their contra-nuptial quarters. 
the moult is completed in a short, sharp burst. The 
sea is then bestrewn with moulted feathers"? and 
in the case of one species at least some individuals 
may be temporarily unable to fly... But the long, 
arduous journey is new behind them. 


A. J. MARSHALL., 


Department of Zoology and 
Comparative Aratomy, 
St. Bartholomew's Medical College, 
University of London. 
D. L. SERvENTY 
Wildlife Survey Section of the 
Commonwealth Seientifie and 
Industrial Research Organization, 
Perth, Western Australia. 
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The Langmuir Paradox in Discharge 
Plasmas " 


Ix a recent communication, Gabor, Ash and Dracott 
have deseribed the detection of oscillations in a positive 
ion sheath separating a section of wall from the posi- 
tive column plasma o? a low-pressure arc in mereury,. 
vapour. The oscillations were studied by passing a | 
pencil of cathode rays through the sheath, and were. 
found to have two main components, one with fre- 
quencies of up to abovt 100 ke./s., and the other with 
frequencies of the order of 100 Mc./s. We have been 
investigating the fluctuations of similar discharges 
by the alternative me:hod of withdrawing oscillatory 
energy through the main electrodes (anode, cathode) 
and probes to tuned detectors, and have obtained 
what appear to be comparable experimental results. 
Our method does nct permit of observation over 
individual periods of a few hundredths of a mieró- 
second, as does Gabor's, but yields a long- time 
Fourier analysis of the fluctuations. 

Aecounts have already been published of the lower-- 


frequency band*. It has some nearly monochromatic» oe 
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components, but consists mostly of ‘noise’ with an 
almost flat spectrum of intensity per unit frequency 
band versus frequency. The latter can be accounted 
for by the occurrence of pulses of ionization with 
appropriate time-constant superposed on the main 
steady ionization in the discharge. It ean be largely 
prevented from reaching a probe by making the 
latter negative. It originates where sections of the 
discharge are unstable, particularly in the cathode 
sheath when this contains a potential minimum}. Its 
presence does not appear essential for maintenance 
of the discharge. 

The high-frequency band has also been found to 
« have a nearly flat spectrum, between about 15 Mc./s., 
below which it is usually masked by the more 
intense lower-frequency noise, and 120 Mce./s., the 
highest frequency we have studied. The energy 
which can be withdrawn is almost independent of 
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Isosterism and Molecular Fourier 
Transform : Crystal Structure Determina- 
tion of 2-4-Dihydroxybenzoic. Acid as 
related to that of 2-Hydroxy-4- 
aminobenzoic Acid 


IsosrERIC organic compounds, that is, compound 
differing only in the nature of one more atom o 
substituent groups, often crystallize in quite differen 
lattices. Using the older X-ray techniques, know 
ledge of the crystal structure of one member of a 


‘isosteric pair may thus be of little help in solvin 


the structure of the other member; but the nev 
Fourier transform techniques! allow the investigato 
to take full advantage of such a situation. ‘This i 
especially easy if the molecules happen to be plana 
and centrosymmetric, or if they associate to forn 
centrosymmetric groups. 











- Table 1 
| a b e | a | B | y i zZ Space group 
2-4-Dihydroxybenzoie acid* | — 7.05 9-07 1181 | 98° 50’ | 109° 23° gray 4 | CPi 
| ?-Hydroxy-4-aminobenzoie acid | 7-28 3-82 25.33 i — | 103° — | 4 C5 P241e 
| : | 





* A number of water molecules ranging between à and 3 per mole of compound is given in the literature (see “Beilstein”, 10). W 
have, however, been unable to find any water in the crystal. This result has been confirmed by analysis, and if seems likely that the loss of weigk 
due to the easy decarboxylation of this compound might be responsible for the erratic results reported in the literature. 


probe potential, and roughly of the order of mag- 
nitude to be expected from the random thermal 
motion of electrons in the plasma ; we have not been 
able to. make an exact comparison with the electron- 
thermal noise, owing to uncertainty as to what 
equivalent“resistance is to be attributed to à plasma 
in this connexion. This high-frequency ‘noise’ may 
be related to the sheath oscillations reported by 
Gabor et al, the fields of which have maximum 
amplitude at the wall, that is, in our case, the probe 
surfacé. They remark that both the amplitude and 
, the frequency of the oscillations were variable, 
particularly the former, and that the oscillations were 
not necessarily coherent over an area of wall sheath ; 
the frequency spectrum will therefore be broad, 
although it is not certain that it would be as flat as 
2 ied d found the high-frequency 'no'se' spectrum 
to be. : 

It seems to us uncertain that a “Langmuir paradox’ 
necessarily arises near & hot cathode, where fast 
primary electrons from the thin space-charge sheath 

‘on this electrode are present. These may regenerate 
the high-energy tail of the main plasma group of 
electrons in two ways if this is being lost to the wall : 
first, by collisions with the gas molecules, and 

.. Secondly and possibly more efficiently, by means of 

“high-frequency oscillations in the primary beam and 
volume of the plasma. Whatever the mechanism of 
these oscillations may be, they are definitely associated 
with considerable randomizing of the primary beam 
in both energy and direction‘. 

H. MARTIN 

K. G. EMELÉUS 

Physies Department. 
The Queen's University, 
Belfast. 
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An example of this method of analysis is th 
determination of the crystal strueture of 2-4-di 
hydroxybenzoie acid (I), a compound which is isc 
steric with 2-hydroxy-4-aminobenzoic acid (IT). 


HO O ae P 
PA 
Ng C 
| OH |J OH 
(CONS ANZ 
i im | 
NL bs 
OH NH, © 
(1) (1X) 


The crystal structure of the latter had already bee 
established? when it was decided to investigate th 
structure of the former. The unit cells-of these tw 
compounds are quite different (Table 1), (II) bein 
monoclinie and (I) triclinic. Structure II had bee 
found to contain centrosymmetric dimers linke 
together by hydrogen bonds. The same pairing wé 
therefore also expected to occur in (I), in which cas 
the space group was likely to be PT. This was cor 
firmed, first by the absence of any piezóeleetri 
effect, and later by plotting the intensity distributio 
of Okl reflexions ; this distribution was of the hype: 
centric type*, actually indicating the presence « 
centres of symmetry additional to that required b 
the space group PI. As there are four molecules i 
the unit cell, this implies two centrosymmetric dime: 
related by the centre of symmetry of the space grou] 

To find the arrangement of the molecules in tk 
unknown structure (I) the Fourier transform of tk 
known molecular structure (II) was caleulated: b 
sampling the electron density. distribution projecte 
on 010 and correcting it for the tilt of the dime 
with respect to this plane. Two weighted reciproc: 
lattice sections were now prepared from the AOL an 
Okl intensities of (I). With the help of a simple devic 
(described elsewhere by one of ust) the calculate 
transform was projected in turn on each of the: 
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Fig. 1. Comparison between experimental amplitudes Fit (dotted 
line) and sampled values of the Fourier transform corrected by 
the fringe function (fullline) 
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(a) 2-4-dihydroxybenzoic acid an 
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79:  Sehematie drawing of the acking of molecules in the unit cell 
i 2 P. (5) 2-hydroxy-4-amino-benzoic acid of 
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sections, and moleculer orientations giving the best, 
fit were found by tria. At the same time the nodes - 
of the fringe function relating the centres of the two 


dimers could be recegnized from a characteristic 


trend of the Okl reflexions, giving these centres the 
approximate co-ordinates of 0 3 0; 0-30. On 
further refinement the centres had to be displaced, 
slightly from these pesitions. After this had been 

done, and the sampled transforms had been corrected - 
by a suitable fringe function, the agreement shown. . 
in Fig. 1 was obtained for the Obl reflexions, which 

may be considered good enough to establish the 

packing of the molecules in the‘ unit cell with ac 

fair degree of accuracy (Fig. 2). 


The packing turns out. to be quite different ' 


in the two isosteri compounds; despite their’ 
common tendency to form hydrogen-bonded pairs. 

Further analysis of the. differences between the 

two structures was not pursued, because consider- 

ing the similarity in their physico-chemical proper- 

ties, such differences would be expected to be very - 
small. 

We wish to thank Prof. Giacomini for putting at- 
our disposal an apparatus to test the piezoelectric 
effect, and the Rockefeller Foundation for a grant 
to one of us (A. R.). We are also indebted to Dr. 
M. F. Perutz for & critical reading of the manuscript. 


G. GIACOMELLO 
A. M. Liquor? 
A. RIPAMONTI 


Istituto di Chimica Farmaceutica, 
Centro di Strutturstica Chimica 
del Consiglio Nazionale delle Richerche, 
University of Rome. # 
March 5. Pos 
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The First Townsend lonization Coefficient 
for Hydrogen . gels 


We have Smpleted independent: measurements . 
of the first. Townsend coefficient. a/p, (ionizations/ _ 
em. x mm. mercury at 0°C.) for hydrogen as a 
function of the parameter Elp, (volts/em. x mm. 
mercury at 0° C.) In view of the several d 
redeterminations of tais quantity that have recently 
been reported, we feel that early mention of ou 
results may be of interest. 

The results are shown in Fig. 1, wher 
alps is plotsed against po/#. Those by 
Rose are taken at pressures @-5 < p < 4i 
mm. mercury, and those by De Bitetto an 
Fisher at«pzessures of 100 and 200 nm 
mercury. Throughout the range 0 < po/H# 
0-045, x/p, zan be represented within th 
experimental error (-- 2 per cent). by t 
function: : 





alpo = O-lexp(— 139 PoE) 
à = Outside this range, ihe € 
2 through the following . ¿points 

4(06 X: 1073); (0-055, 2-D X I 
8:9 x 10-5) ; (0-065, 3-6 x 1 
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x mm. mercury) * 





:10c* 


ajp, Cem. 


10? 





10-4 
0. : 9:02 0-04 0-06 


PaE (cm. x mm. mercury/volt) 
The first Townsend. coefficient a/p, (ionizations/em. x 


at 0°C.) for hydrogen as a function of p,/E 
(mm. mercury at 0° C. x em;/volt) 


Oo Figo d. 
. Hum. mercury 


dt is interesting to compare our results with those 


already published. Before doing so, it. is essential. 


‘that all be reduced to the same temperature, such as 
0*C. In this connexion, it is unfortunate that the 
temperature at which the results are meant to apply 
is not always explicitly stated. 

In the range 0 < p,/E < 0-025, the present results 
# agree fairly well with those of Ayres'; but at larger 
PoE, hiseresülts lie substantially above ours. At 
Poli 0:06, for example, Ayres gives a/p, & 1-8 x 
10-*. Observations taken by Hale? extend throughout 
owbhesrange 0 < pH < 0-04; they are higher than 
“ours at both extremes, and lower by a factor « 1-8 

at paj E = 0-01. We find excellent agreement with 
the recent results reported by Wilkes, Hopwood and 
"Peacock? (0.027 < p,/E < 0-062), and also with 
those reported by Crompton, Dutton and Haydon* 
2(0:087 < po E < 0-046). However, results at higher 
* ps E. reported by Crompton, Dutton and Haydon in 
“an earlier communication? lie considerably above 
» ours, 
„Complete discussions of these and other related 
observations will appear elsewhere. That part of 
the work performed at New York University has 
been supported by the U.S. Office of Naval Research. 


* D. J. Rose 
Bell Telephone Laboratories, 
Murry Hill, N.J. 
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Tensile Strength of Liquid H 
THE tensile strength ofa liquid is d 





isothermal metastable state can sustain re return, 
ing to @ two-phase system. Mathematically, thi: 
might. be expressed as the value of P at whicl 
(@P/dVj\g = 0, where V represents the volume of thi 
liquid at temperature 7T. According to Temperley’ 
if Van der Waals's equation of state be assumed t 
hold for a liquid and the condition that (@P/OV)p «t 
be-applied, the tensile strength may be calculated 


“Benson and. Gerjuoy*, in working with the reducer 


form of this equation, arrived at: ^ E 
9 3 1 l 

3 . n0? e es — mx sr (rp 
age ep ecu m n 


where 9 = V/Ve, 0 = TiTe n = PiP and the sub 
script c stands for critical value, by applying the 


condition : 
Fe e a 2) 
Pe \OV/¢ 


Mg : 
Values may be assigned to 6 and the resulting cubi 
in o will give rise to a real root which may in turr 
be substituted in 


= 0 iore 
0 pee ai ad 


3 2 


Timi ee — sae 
Tmin. 2 gi 


to give reduced values of the tensile strength. 
Consider, for example, the ease of nitrogen, whicl 
has T, = 126.06? K. and P, = 33:5 atm. Accord 
ing to equations (1) and (2), the tensile strength shouk 
be about 109 atm. at 69-.3* K. This value is muck 
higher than that found experimentally both bs 
Misener and Hedgecock? in 1953, and by. Misener anc 
. Hébert in the present work. However, as Temperley 
points out, this could be due to (a) tj resenee o 
impurities in the liquid, (b) the possibility of variation 
with temperature of the constants in the Van. de 
Waals’s equation, that.is, departure of the equation 
of state from a true representation of the state o 
the liquid. ed 
For helium, with Te = 5.26? K, and Pg = 2-21 
atm., the tensile strength at 1° K. becomes 25-9 atm 
This value again is much higher than that founc 
by us. $ w 
As Misener and Hedgecock pointed out in 1953, i 
would seem reasonable that a static method. o 
measuring tensile strength should give rise to tru 
values, since these are essentially static in character 
Aecordingly, & modification of their bellows arrange 
ment, which in turn was an adaptation of. Vincent 
apparatus, was constructed. The apparatus showi 
in Fig. 1 was the working section at the end of: 
lj-in. german silver tube suspended in a doubl 
Dewar flask arrangement. The circular plates, 4 an: 
5, along with their three interconnecting rods, pro 
vided a rigid support for the top of both bellows 
Three more brass rods fixed the lower plates 1 and 
so that they could move together. When liquid. fror 
the innermost Dewar flask was allowed to fill th 
top bellows, it could be sealed off by means of th 
needle valve 6, The latter was controlled from outaid 
the Dewar assembly by the rotation of a vertica 
hollow Monel tube welded at the top to a stainles 
steel threaded shaft. The required seal about thi 
shaft was effected by means of an O-ring. Gas fror 
& source at controlled pressure was fed through th 
Monel tube 7 into the lower bellows. As the pressur 
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Fig. 1. Pressure-loaded igi wo for tensile strength 


as slowly inereased, the level of 2 remained station- 
y until the maximum negative pressure on the 
juid in the upper bellows was reached. Beyond 
lis pressure, plate 2 suddenly moved downwards 
| observed through the telescope of a cathetometer. 
ae value of this maximum pressure was taken to 
' the tensile strength of the liquid in the upper 
lows. 
Since the values obtained in the readings of the 
is supply were the pressure values above zero-level 
| the lower bellows, the problem of determining the 
fective cross-section of each bellows was of import- 
ice. Proceeding in a fashion quite similar to that 
Vincent, a load F was attached to the lower 
llows, the upper bellows was left open to atmo- 
heric pressure, and the load vs. 
tension found to be 1-37 kgm.) 
m. Next, gas under known 
essures replaced the load and a 
libration of pressure P vs. ex- 
ision gave approximately 0-16 
m./em.*/mm. Obviously the 
lective cross-section A, from F/P, 
ve 8-56 cm.*. As this value 
rresponded fairly closely to that 
leulated from the mean outer and 
er radii of the bellows (8:73 em.), 
was assumed that for purposes of 
è present experiment, the caleu- 
ed values of the effective cross- 
‘tion of the upper bellows would 
correct. It followed then that 
a excess pressure applied to the 
ver bellows, multiplied by 1-95, 
mld give the required values of 
è tensile strength. 
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. 
As a preliminary experiment, the tensile strength 
of liquid nitrogen was measured between 64° K. and 
76° K. The tensile strength increased with decreasing 


temperature and the numerical values were sub- 


stantially in agreemens with those found by Misener 
and Hedgeock, namelr, about 3-5 atm. at 71° K. 
In liquid helium II at à number of temperatures 
between 2-147? K. and 1-092° K., no ‘break’ in the 
motion of the upper bellows could be observed. 
As soon as the working pressure was applied, the 
bellows began to elongate. The rate of elongation 
was too large to be secounted for by any possible 
‘film flow’ through the closed needle valve. * Tt is 
concluded, therefore, that if there is any tensile 
strength at all for liquid helium II, its value as 
measured by this bellows method is less than 0:3 atm. 
We wish to thank the Physies Department of the 
University of Toronto for the use of the facilities of 
its Low Temperature Laboratory for this investiga- 
tion. We. would like to thank particularly Dr. H. 
Hallett and his staff, both for their encouragement. 
and their assistance during the experimental work. 


A. D. MisENER 
G. R. HÉBERT 
Department of Physics, 
University of Western Ontario, 
London, Canada. 


Feb. 29. " 
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Examination of Fossil Coccoliths in the 
Electron Microscope | e 22 


RECENTLY, the use of the electron micréscope in 
investigating the form of fossil coccoliths has been 

reported by Deflandre and Fert!, and a preliminàry 
revision of the taxonomy has been given by Braarud, 
Deflandre, Halldal ani Kamptner?. The published 
electron micrographs show little more than the out- 
line of the coccoliths and must be supplemented by 


examination at lower magnifications with the optical. 


microscope. This unsatisfactory situation is due to 
the coccoliths being epaque to the electron beam. 
The difficulty has been overcome by examining 
shadowed replicas of the coccoliths, which give 
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excellent information about the relief as well as the 
outline of the coccoliths. The accompanying illustra- 
tions compare a shadowed replica (Fig. 1) with a 
similar eeccolith photographed in the transmitted 
beam (Fig. 2). > 

The inethod.used in preparation is similar to the 
siliea transfer technique applied by Hall* to the study 
of protein crystals, The replicas of coccóliths were 
made by dispersing coccoliths, obtained by scraping 
the rock, in distilled water and supporting this dis- 
persion on.a 'Formvar* film. The wholé was then 
coated. with a thin evaporated carbon film and the 
‘Formvar’ dissolved in acetone. Finally, the coccoliths 
were removed with dilute hydrochloric acid and the 
remaining réplica shadowed with gold-palladium. 

The method has been applied to coccoliths from 
the White Band of the Kimmeridge Clay of Kimmer- 
idge, Figs. Land 2 being 6f the dominant eoccolith 
type present... The structure of spirally arranged 
‘calcite crystals and central perforation is clearly seen 
in Fig. 1. It is felt that adequate descriptions of 
coccoliths should require similar illustration, and that 
re-examination of existing types by this technique 
is imperative to establish a satisfactory classification. 

Li 
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Department of Geology, 
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s Modification of the Bulk Mechanical 
Properties of Water by Complex 
' . Formation in Dilute Solution 


i UÀ sOLUTION of 75 per cent aqueous glycerol shows 
considerable viséosity (six times that of water) but 
. no structure, so that small bubbles rise to the surface 
slowly but at a rate predictable from Stokes’s law. 
ZA 0-07 per cent solution of agar, on the other: hand, 


is only about 4 per cent more viscous than water; 


but eddies in it are destroyed as rapidly as in the 
: glycerol’ Air bubbles rise to the surface in character- 
istic jerks, and if small enough become trapped. 
Clearly a certain critical stress has to be exceeded in 
"order to break the molecular framework. 

“Tt has how been found that a solution of 0-01 per 
cent cetyl trimethyl ammonium bromide and 0-005 
,per cent B-naphthol, added in-that order to tap water, 
resembles the above-mentioned agar solution in its 
""mechanical properties. ts viscosity is only about 
» 2 per cent greater than that of water, eddies are 
, rapidly destroyed. and bubbles become trapped. A 
new feature, however, is the considerable elasticity 
shown; so that an eddy is not^simply damped out 
but is reversed., Most of the life of a swirl set up 
in’ volumes of 500 ml. or lessvis, in fact, spent in 
motion if the reverse sense to the initial. With c as 
the concentration of cetyl trimethyl ammonium 
bromide in p.p.m., the [inaphthol- being at ¢/2 
throughout, and: the time in seconds before motion 
first stops, it was found that the relation log t = 
,0 42 + 28]e was obeyed between c = 50 and 500. 
The size of thezeddy was defined by using 50 mk 
of solution in a bottle of 4-3 em. internal diameter, 


a rapid swirl being timed with a stop-elock. 
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When distilled water is used, more material, i 
required, the efficiency of tap water (London) bein; 
part of a general salt effect, probably. due to anior 
adsorption by the complex. Details of the chemistry 
of this and:similar systems are being submitted else 
where, but the easily controlled ‘thickening’ of larg 
volumes of water in this manner should be of interes 

_in hydrodynamic and. sedimentation studies. 
T. Nasa 
Air Hygiene Laboratory, E 
Central Publie Health Laboratory, 
Colindale Avenue, 
London, N.W.9. 
Jan. 2. 


“Zoonoses in East Africa" 


In thé'report of the recent conference in Kampala 
Uganda, *Zoonoses in East Africa", I was quote 
as suggesting that Trypanosoma rhodesiense had de 
veloped from Tr. brucei by repeated passages througl 
Glossina pallidipes. My thesis was, in fact, almos 
the exact opposite of this. I emphasized that al 
the evidence so far shows that the. property o 
infectivity to man which alone distinguishes T? 
rhodesiense from Tr. brucei is an extremely stabl 
one and that there has never been a known case o 
interconversion of these two. On the other hand 
I:pointed out, in any area where Tr. rhodesiens 
had appeared, either it could be traced to: direc 
introduction by infeeted human beings from a know! 
source, or the other human infective ‘species’, T" 
gambiense, had been known to be present in the are 
for some time. 

I stressed the association of Tr. 









g 

* with the morsitans group and. indie 
pallidipes was consistently present im 
Tr. rhodesiense had appeared some time 
gambiense. 'There are several areas in wbieh, thoug’ 
the appearance of Tr. rhodesiense might conceivabl 
have been due to direct transport, it also might hav 
been due to the conversion. of T'r..gambiense into th 
more virulent form, Tr: rhodesiense. Such areas ar 
Busoga in Uganda, Buvuma Island in Lake Victorie 
Uganda, Central Nyanza in Kenya and North Mar 
in Kenya. G. pallidipes, occurs in all these areas 
Further, Tr. rhodesiense is believed to Have originate 
from the Luangwa Valley in Northern Rhodesia e 
the end of the first. decade of this century, wher 
Tr. gambiense was known to have been introduce 
in the previous two or three years. "This area is or 
of the largest in eastern Africa of a mixed popul: 
tion. of G. pallidipes and G. morsitans. 

At the Kampala conference I put forward th 
hypothesis that Tr. rhodesiense has always originate 
from Tr. gambiense and made'the tentative suggestior 
which is supported by small pieces of other evidence 
that the conversion to.the more virulent huma 
infective form may have been due to repeate 
transmission by G: pallidipes. 


s K. C. WILLETT 


East African Trypanosomiasis Research 
Organization, 
P.O. Box 96, 

: z Tororo; Uganda. 
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FO RTH CO M | N G EV E NTS . OSBORNE REYNOLDS ERESRAECH FELLOW (with experience of research 
in hydraulics and^capable of independent work) IN ENGINEERING— 
, E : The Registrar, The University, Manchester 13 (June_2). 
(Meetings marked with an asterisk * are open to the public) — PHYSICIST or MATHEMATIOLEN (with a first- or second-class honours 
> : degree E equivalent, and preferably ith à good edge of physical 
principles underiyıng engineering design) at a "of Supply ` 

Tuesday, May 22 Research and Development Establishment near Sevenoaks, Kent, 
WRIGHT-FLEMING INSTITUTE OF MICROBIOLOGY (at St. Mary's for general physico-mathemat-ral work in relation to the performance 
spital Medical School, London, W.2), at 5 p.m.—Prof. F. W. ^ and instrumentation, of armament components—The Ministry of 
gers Brambell: “Transmission of Passrve Immunity"* (Almroth Labour and National Service Technical and Scientific Register (K), 

«tight Lecture), ` 26 King Street, London, S.V/.1, quoting A.163/6A (June 2). 
^ ü AE Pha a good ponai pres ps e tipa the National 
MN oal Board's Coal Survey Laboratory ardiff, to mitiate studies o: 
Tuesday, May 22 Friday, May 25 E the.physical and mechanical properties of South Wales coal seams— 
TEXTILE INSTITUTE (in the Winter Gardens, Blackpool)—Confer- The National Cóal Board, Staf Department, Hobart House, London, 

ce on “New Yarns and Fabrics”. S.W.1, quoting SS/266 (June 2). 
ons 3) Erion geen re ae Registrar (Room 9, 
- .R.B.), The University, ng (June 4). DECUS 

Wednesday, May 23 : LECTURER or ASSISTANT (Grade B) (with teüching and reséarch 
ROYAL SOCIETY OF MEDIOINE, ENDOORINOLOGY SEOTION (at 1 experience) IN GEOLOGY up to B.Sc. (Special) standard—The Clerk 
Rmpole Street, London, W.1), at 5 p.m.—Annual General Meeting; to the Governors, Chelsea Pol-technie, Manresa Road, London, 5,W.3 


lowed by a discussion—“Dwarflsm and Some Nutritional Factors". (June 4). : : 
»ning Speaker: Prof. A. C. Frazer, followed by Dr. C. E. Dent RESEARCH ASSISTANT-IN CHEMISTRY (Organic) in connexion with 
d Dr.S H Taylor. @ grant from the British Empire Cancer Campaign Committee, for 


EvugcxNICS SoorgTY (at the Royal Society, Burlington House, Toe on fhe organie Era Ge or Mee Registrar, The 


:adilly, London, W.1), at 5.80 p.m.—Dr. F. M Martin: “Home Assisraxt LROTURER or LECTURER (with special interests un 
ckground and Selection for Secondary Education”. * petrology) IN THE DEPARTMENT OF GEOLOGY—The Registrar, Univer- 

BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School `Sıty College, Singleton Park, Swansea (June 5). . 
Hygiene and Tropical Medicine, Keppel Street, Gower. Street, ENIOR LECTURER (with a research interest in a branch of applied 
ndon, W.O.1), at 0.80 p m.—Dr. K. Froome. “The Measurement ` Mathematics) IN MATHEMAT:OS— The Secretary, Royal Technical 
the Velocity of ‘Light’ by Electronic Methods". College, Glasgow, x pos ee aorta ot Dol vadis: Gantt 
Soommry FOR ANALYTICAL CHEMISTRY (joint meeting with the The University, Glasgow (Juno 9). x VOTRE OMIM, 
‘oD GROUP of the SOCIETY OF CHEMICAL INDUSTRY, at the Chemical SHELL STUDENTS IN OAL ENGINEERING—The “Registrar 
ploty Burlington House, Piccadilly, London, W.1), at 6 30 p.m.— King's College, Strand, Londoa, W.C.2 (June 9). uy : 
identific Papers TUTORIAL RESEAROK STUDENT IN MATHEMATICS (pure or applied)— 
The Principal, Royal Holloway College, Englefield Green, Surrey 

Thursday, May 24 (June 9) : £ Fes ~ 

BRITISH INSTITUTE OF RADIOLOGY, incorporated with the RoNTGEN The QAM, ene. enat Gane ee Secretary, 

cfe the geia Knor Lab d Welbeck Presh ondon, XD. UNIVERSITY LECTURER (preferably specialized in statistits)- IN ` 

Mosel oy Pee F W. Spiers: fradioasiwity tn as and ab MarREXATICS—The Secretary-of the Appointments Committee obtho - ., 

vironment” (Presidential Address). j Tee Mathematics, The Arts School, Bene't Street, Cambridge 


3 5 SxsstoNAL LECTURER (preferably specialized ın historical, cultural 

Thursday, May 24— Monday, May 28- and Eurasian geography) IN THE DEPARTMENT OF GEOGRAPHY —The ' 

IMGRITISK MYCOLOGIOAL SOCIETY (at Flatford Mill)—Spring Foray. Chairman, Department of Geography, McMaster University, Hamilton, 
Ontario, Canada (June 15). 


Friday, May 25 TECHNICIAN IN THE DEPARTMENT OF ZOOLOGY—The Registrar, au 
(Cay University College of Wales, Aberystwyth (June 15). 
MGIOCHEMIOAL SOCIETY (at Rothamsted Experimental Station, LECTURER IN PsyoHOLOGY—Joint Clerk to-the University Court, 
rpenden, Herts), at 10.45 a.m.—Scientific Papers. College Gate, St. Andrews (June 16). 2 & < 

1 LECTURER IN MATHEMATICS at Canberra University College, 


3ogtETY FOR ANALYTICAL CHEMISTRY, PHYSICAL METHODS GROUP + 7A; tralia —' * 
int meeting with the PHOTOELEOTRIO SPECTROMETRY GROUP, in OE Tne pu A cea ee ee of ihi um g 
) Physical Chemistry Laboratory, South Parks Road, Oxford), at ^^. ASSISTANT LECTURER Or CTURER IN THE DEPARTMENT OF 


0 p.m —Meeting on “Nuclear and Para-Magnetic Resonance”. Zoonoav—The Registrar, University College of Wales, Aberystwyth 
BRITISH PSYCHOLOGICAL SoorETY, EDUOATION SECTION (at the*+ (June 30). ; : 
iversity of London Institute of Education, Malet Street, London, PLANT PHYSIOLOGIST; ST=TISTIOIAN (Biometrician); ASSISTANT 
C.1), at 7 p.m.—Mr. H. E. O. James: “Ethnic Prejudices and SYLVICULTURIST; and an ASSISTANT ENTOMOLOGIST in the Wattle 
dr Reduction by Educational Means”, ` Research Taste LA the Dniverity. or Natal The Seoretary, 
ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at pepe earn gru of ti Aea. June AD» s nae aenaan , 
m Eror. Cyril S. Smith; The Structure of Metals as Seen SCIENTIFIC ASSISTANT (witk some knowledge of biological, prefer- 
er the Microscope”. ably horticultural, research and the ability to make abstracts in clear 


English from several foreign languages)—Commonwealth:Bureau of 
pone aa and Plantation Crops, East Malling, Maidstone, Kent 
une 30). . a 
WAITE .CHAIR OF AGRICJITURAL CHEMISTRY—The Registrar, 


APPOINTMENTS VACANT `` "Sora (with. British university. quabileations or equivalent, 


" and some experience in teach-ng geology ın a university department + 

MPPLIOATIONS are invited for the.followiIng appointments on or of geology and geography) IN GEOLOGY, at the University of Hong ^ 
ore the dates mentioned: ~ ra Kong—The Secretary, Assocation of Universities of the British 
WRANSLATOR/ABSTRAOTOR (with a knowledge of engineering subjects Commonwealth, 86 Gordon Square, London, W.C.1 (Hong Kong, 

l ability to translate accurately and speedily from at least two July 15). : 

sign languages) AT THE CENTRAL ELEOTRIOITY AUTHORITY HEAD- DIRECTOR (with wide reseazch and administrative experiénce and 
ARTERS, London, S.E.1—The Director of Establishments, Central ability to co-ordinate research in the various divisions of the Institute) 
etricity Authority, Winsley Street, London, W.1, quoting Ref. OF THE CENTRAL ELEOTRO-CHEMICAL RESEAROH INSTITUTE, Karaikudi, 
{809 (May 25). k South India—High Commissian of India, Establishment Department, 
j&OTURER (with a first- or sécond-class honours degree im chem- Aldwych, London, W.C.2, quoting 4/104A (July 22). 

y, and special galiteations in physical chemistry) IN THE ScHOOL RESEARCH ASSISTANTS (2) (with a good honours degree in physics 
Creaistry—The ;Direetor, Robert Gordon’s Technical College, and adequate research experience) iN THE DEPARTMENT OF PHYSICS, , 
erdeen (May 26). to undertake reseaich on the preparation and properties of infra-red 


SENIOR LABORATORY TEOHNIOIAN FOR WORK IN THE CHEMISTRY, emitting phosphors, under the direction of the Head of the Depart- . 
YSICS AND BIOLOGY LABORATORIES— The Secretary, Paddington _ ment—The Registrar, The University, Hull (July 31). 

thnical College, SaMram Crescent, London, W.9 (May 26). ASSISTANT MASTER (with a good honours degree) TO TEACH PHYSICS 
VESEARCH ASSISTANT (with special qualifications in physical up to advanced and scholarship levels—The Headmaster, Nottingham 
mistry, and preferably previous experience in some branch of High School, Nottingham. . 


ymer science) IN THE DEPARTMENT OF CHEMISTRY—The Registrar, BACTERIOLOGIST to assist with the control and investigation of 

2 University, Manchester 18 (May 28). sterile procedures in the Blood Products Laboratory—The Secretary, 

"HYSIOISTS (2) (one with experience in electronics and the other Lister Institute, Elstree, Heris. x 4 

gadiowierany?. to work in a laboratory engaged in experimental DIRECTOR (with at least a second-class honours degree, or equivalent, - 
routine work for the medical staff—The House Governor, King’s -with extensive experience in^any branch of freshwater biology, bio- 

lege Hospital, Denmark Hill, London, S.E.5 (May 29). chemistry or soils chemistry) oF THE FISH CULTURE RESEARCH AND 


JEPARTMENTAL DEMONSTRATOR IN CYTOLOGY, and a RESEARCH TRAINING INSTITUTE, Malacca, to be responsible for the overall 
MICER IN OYvTOLOGY—Prof. C. D. Darlington, Botany Department, administration of the Institute and for the direction of. the research 

) University, Oxford (May 31).~ programme including research into the fundamental processes under- 
)PPENHEIMER GEOLOGICAL FELLOWS (suitably qualifled graduates lying pond culture, genetics, physiology of breeding, etc.—Director 
recognized universities and institutions) IN THE INSTITUTE OF v of “Recruitment, Colonial Gifice, London, 8.W.1, quoting Ref.. 
UCAN GRoLOGY-—-The Registrar, The University, Leeds 2 (May 31). BCD.65/23/02. m ' 
VESEAROH ASSISTANT to take charge of Electron Microscopy (in- -EXPERIMENTAL PHYSICIST (oreferably with a degree In physics or 
ling electron diffraction)—Prof. B. M. Barrer, F.R.S8., Imperial mathematics and previous latoratory experience, or at least G.C.E. 
lege, London, S.W.7 (June 1). E a advanced, level in science sub=cts, or equivalent), to take charge of 
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the Construction and operation of a neutron velocity selector for the Noble Metal Thermocouples. By H. E. Bennett. Pp. i+3- 
new research’ reactor DIDO—Establishment Officer, Atomic Energy. “(London: Johnson, Matthey and Co Ltd., 1956.) * ports p 
proin Establishment, Hárwell, Didcot, Berks, quoting Ref. Association- of British Chemical Manufacturers. The Chemie 


- . Industry Calling You. Pp 26. (London: Association of Briti- 
LECTURER IN AERODYNAMIOS— Head of the Aeronautics Depart- ^ Chemical Manufacturers, 1956.) : iy 
» ment, Imperial College, London; S.W.7. DN E *  » Agricultural Research Council. Training Grants, Studentships ai 
LECTURER IN'INORGANIO CHEMISTRY and a LECTURER IN ORGANIO' Fellowships offered in 1956. Pp. 15. (London: Agricultural Researe 
CHEMISTRY, at the Wolverhampton and Staffordshire Technical _ Council, 1956. ete f 
College" Olerk to the Joint Education Committee, Education Offices, v- 'Bulletin of the British Museum (Natural History). Zoology. Vol. 
~ North Stréct, Wolverhampton. . s "uuo No 7:^The Monotypic Genera of Cichlid Fishes in Lake Victoria. Ja 
~, LROTURER (with a good honours'degree and able to prepare studéhts P. H.'Greenwood. Pp. 2905-333 .10s. Vol. 3, No.8: A Revision 
for the B Se, (Special, London, External) and A.R.I.C. examinations) - the Hydroid Genus Pergonimus M. Sars, 1846 By William J. Re» 
IN ORGANIO "CHEMISTRY— Clerk to the.Governors, Luton and South Pp. 335-362+plates If and’12 10s. Vol 3, No.9: The Lizard Gen 
. Bedfordshire College of Further Education, 03-69 Guildford Street, Aprasia; Its Taxonomy and Temperature-Correlated Variation. " 
Luton, Beds. - ORE - T H. W. Parker .Pp. 363-885. 26s. Geology. Vol. 2, No. 8: T 
LECTURER (with a good honours degree and teaching experience) Brachyopod Labyrinthodonts: By Prof. David Meredith Sear 
IN EDUQATION—The Principal, The College, Chester. Watson. Pp 315-392--plate 39. 90s. (London: British Muse 
LEOTURER (with & special interest in organic chemistry, and with’ (Natural History), 1956.) . [ 
research experience) IN CHEMISTRY (Ref. 8.1); and an ASSISTANT PA 2 
(Grade B) preferably with teaching experience) IN CHEMISTRY ~ m A Et 
: (er rum he Prinopal, Hatfield Technical College, Roe Green," — .2 ^. Other Countries 
, Herts. : E d 1 
.^ LECTURER (with good academic qualifications and experience in United States Department of Agriculture. Leaflet No. 399 : Hor 
wo: : 1 . Pp. 6. 
_ Ae food Indust) 1N Hood Soros the Seorctary, Royal ferien! — ROPSiUI. Gonteoiins D Japanse dere By Waller E Fem 
EASTER. (with d good honoürs degree) mo meaom Mammewamios to And Squashos” By Boss C, ‘Thompson, S. P. Doolittle and D. 
V 1 s, with 8 subsidiary physics—The vs ^'no-*5 i 
Headmas r, Queen _Bluzabetis ‘Grammar School, Blackburn. Eo e a es fee nn eee D-0.: Government Printi 
. ALLURGIST Or PHYSIOIST (with an honours degree in metallurgy; - e ino Ps 
physics or related subject) for research in problems of liquid metals, are a Oe inos Bee Bluesea Roce Station; rel 
thee metalh ye ee ee LECT aa - By Prof Lawrence E. Doyle, Bernard R Better and Prof, Bei 1 
are rela O behaviour In" nuclear reactors—Prof. J. G. , T » n. i 9 
Department ed. aret Emporia, College, London. BA l Chao, Pp. 28. (Urbana, Ill.: University of Illinois, 1956.) 2 
SIOIST or ENGINEER (with-a first- or second-class honours degree i - 1 7 
or equivalent-in physics or engineering, and considerable research wild mg eres pi of the Ta terior. Lui e Suy 
and development experience in the instrument electronics field or the Douglas Basin, Arizona. By D. R. Coates and R. L. Cushm: 
related systems of engineering in the aircraft industry), at the Royal Pp. iv--584-5 plates 1.50 dollars. Bulletin 1009-1: Carnotite-be: 
Aircraft Establishment, Farnborough, Hants, to lead a small team ing Sandstone in Cedar Canyon, Slim Buttes, Harding County, Sou 
Qn the assessment of guided weapons systems, with particular concern Dakota, By James R. Gill and George W. Moore. Pp. ill +249-264 
for radar and guidance aspects—The Ministry of Labour and National plates 10.and 11. 35 cents. Bulletin 1036-C: Rapid Analysis of Silic: 
gervise, ver PY Wo Register (K), 26 King Street, London," Rog By. Leonard Shapiro and W, W. Brannock. Pp. iv-+19-! 
-W.1; quoting A. X n , its. f -D: tion tahedral Potassit 
-p oneto OFFICERS (with a first- or second-clads honours degree, Aficas on the Basis of Their Charge Relations. By Margaret D. Kost 
and preferably research experience) IN THE GENERAL PHYSICS DIVISION, Pp. ii1--57-08...15 cents Professional Paper 274-C: Basal Ea 
> for research on controlled thermonuclear reactions—The Establish- Ford Fawna Genomanian) in Johnson and Tarrant Counties, Tex: 
ment Officer, Atomic'Energy Research Establishment, Harwell, Didcot, By Lloyd 2a (oeno Stephenson. Pp. iii+53-98+-plates 4-7. 75 cen 


» Berks, ‘quoting Ref, 532/34. « Professional Paper 247-E: Owl Creek (U; 
z ^ -E1 pper Cretaceous) Foss 
See _Master—The Headmaster, Ellesmere College, from Crowleys Ridge, Southeastern Missouri. By Lloyd Willi: 
Hop Sy es e iu ü tu A Stephenson. Pp. ili+97-140+plates 14-24. 1 dollar. (Washingt 
e: ^ D.C.: Government Printing Office, 1955 and 1956.) {2 


, M ER m i = i Troceedimgs oreet Academy e Lo ern ron peri 
a Y E ol 28, Nos. 9, 10, 11, * Population Growth in the West an 
REPORTS and other PUBLICATIONS Tnnpact on Natural Abourtes dy Varden duller. Water Resour 
i i " 4 of the West, Today and Tomorrow, By Mar . Huberty. Fore 
(not included "m the monthly Rooks Supplement) . of the Future, By y Stephen N. Wyckoff. The Conservation and Fuh 
be evelopment o est Coast Marine Resources. By Richard. 
- Great Britain and Ireland > — * Cleve. Pp. 303-439. Vol. 28, No. 13: Fulgoroidea from Southe 
Copyright Bill (H.L.).. (As amended on Réport.) Pp. 78. (London: China. By B. G. Fennah. Pp. 441-527. -Occasional Papers of Mi 
H.M. Stationery Office, 1956.) 2s. 6d. net. ` [63 , California Academy of Sciences. No. 24: The Discovery, of Wran 
Technical- Education. (Cmd. 9703.), Pp. 44. (London: H.M. Island. By Samuel L., Hooper. Pp.ill--27. (San Francisco. Cs 
Stationery Office, 1956.) 1s. 6d net. " « E [93 fornia Academy of Sciencés,-1056.) ` 
Research Association of British Rubber Manufacturers. Information United States Department of Agriculture. Circular No. 978: G 
Bureau, Circular No. 430: Systematic Classification of Scientific, tight Fabrics for Use in Fumigating with Hydroeyanic Acid Gas. ' 
+ Technological and Commercial Information on Rubber (Revised edi- A. W. Cressman, H. R. Yust and D. Eichorn. Pp. 14. (Washingt 
tion, 1958), with Appendix—Abridged Version. Edited by P. C. 0. D.C.: Government Printing Office, 1955.) 10 cents. 
Graham. (International Committee -for Classification of Rubber Fisheries Research Board of Canada. Progress Reports of + 
Information.) Pp. 01. (Shrewsbury: Research Association of British Atlantic Coast Stations. No. 63. -Pp. 23. (Ottawa: Queen's Print 
Rubber Manufacturers, 1950.) --. e: à QU [93 1965.) NE aS f 
Ministry of Works. Post-War Building Studies. No. 33: Basic Journal of the Faculty of Fisheries and Animal Husbandry, Hi 
Design - Temperatures for Space-Heating. By'a Study Committee shima University. Vol.1, No: 1.- (Issued annually.) Pp. 201 +8 plat 
convened by the Counells of thé Institution of Mechanical Engineers, `» (Fukuyama: Faculty of. Fisheries and Animal Husbandry, Hiroshi 


* 


.. the Institution of Electrical Engineers, the Institution of Gas Engineers University, 1955.) 2. 7 
~ and the Institution of Heating and ‘Ventilating Engineers. Pp. vi+89 Conseil Permanent International pour l'Exploration de la M 
(London: H M. Stationery Office, 1955 ) 3s. 6d. net. f93 Charlottenlund Slot, Danemark.. Rapports et Procés-Verbaux 


Weed Control Handbook 1956: Recommendations and Information Réunions. Vol. 140, Part,3', “Oyster and Mussel Culture. Pp. 
concerning the Use of Chemical Weedkillers.‘ Pp. ix+130. (London: (Copenhague: Andr. Fred Hest et Fils, 1956.) 17 kronor. 
wen 9. 


British Weed Control Council, 1958.) 58. . [03 - New South Wales: Department of Agriculture Contributions fr 
International Association of University Professors and-Lecturers. the New South Wales National Herbarium. Vol.2, No.3: A Revis 
Communication, No. 24 : a General Account of the Eighth University.» of the Australian Species ðf Danthonia DC. By Joyce W. Vicke 
-Conference,-Vienna,' 9th to 14th September, 1954, including the  -Pp. ii--240-325.-8 plates. (Sydney: National Herbarium, Bota 
Seoretüry-General's Report on the work of IAUPL 1n the period 7th Gardens, 1050.)  . Fra . ] 
April, 1958 to’8th September, 1954. Pp. 96. (London: International ` Third Annual Report of the West African Institute for Oll P: 
Association of University Professors and Lecturers, 1955.) 3$. [93 Research, 1954-55. Pp _i+152. (Benin City: West African Instit 


+ | Royal Institute of Chemistry. Directory of Independent Consultants for Oil Palm Research; London: Crown Agents for Oversea Gove 
in Chemistry and Related Subjects’ Third edition. Pp. ix--46. ^ ments and Administratións, 1955.) 28. 6d. $ : 
(London: RoyalInstitute of Chemistry, 1955.) [! Nematologica: International Journal of Nematological Reses» 


93 
National Smoke Abatement Society. “Proceedings of the 22nd Vol. 1, No. 1 (January 1950). Pp 80+10 plates. Published quarte 
Annual Conference, Bournemouth, September, 1955. Pp. 132. (Lon- Subscription, rates: Dutch Gid 28.00 (approx. 7.50 dollars), 
don: National'5moke Abatement Society, 1956.) 12s 6d, [93 volume (4 parts). (Leiden. E. J. Brill, 1956.) — EM 
Church Prospect... By the Rev George F. Macleod. (Alex. Wood Borderland Problems between Physical Chemistry and Physiok 
+  Memorial-Lécture, 1956.) Pp.i--22., (London: Fellowship of Recon- Edited by Prof. Y. Asami and Prof. K. Higasi. (Monograph Series 
ciliation, 19565) 1s. 6d. = [93 the Research Institute oF Applied Electricity, No. 5, 1955.) Pp v+1 
^» *  Curtis’s Botanical Magazine Index, with a revision of the names of (Sapporo: Research’ Institute of Applied Electricity, Hokkaido t 
' the plants depicted from the beginning in 1787 to the end in 1947, versity, 1955.) . ' 
Volume 1 to Volume 164, to which is appended a brief history of the Organization for European Economic Co-operation. History . 
magazing (and an appendix giving the titles and numbers of the plates Structure. Fifth edition. Pp. 45. (Paris: Organization for Europ 
from Volume 165 to Volume 170). By;F J..Ohittenden. Pp. v+282. Economic Co-operation, 1956.) 
(London: Royal Horticultural Society, 1056.): 42s.. [93-, Federation of Malaya Annual Report of the Institute for Med 
` Royal Geographical Society: a Record 1931-55. By G. R. Crone, . Research for 1954. Pp. v+126+2 plates. (Kuala Lumpur: Instit 
Pp. 1143741 plate, (London: Royal Geographical Society and" , for Medical Research, 1955.) 2.50 Malayan dollars: 5s 10d. 
‘John Murray (Publishers), Ltd., 1955.) 38... ` land [93 ~-. Institut pour le Recherche Scientifique en Afrique Centrale. Sixt» 
Department of Scientific and Industrial Research. Forest Products ^ Rapport Annuel, 1953. Pp. 229+4 plates. (Bruxe 
Research. Special Report No. ll: The Blunting of Wood-Cutting Recherche Scientifique en Afrique Centrale, 1950.) 


les: Institut pow 


Edges. ‘By J. Endersby. Pp iv+15+8 plates. (London: 'H.M. Society of- Biological Chemists, India. Silver Jubilee Souve 
, Stationery Office, 1956.) 2s. net. - E - 1 [93 . Pp. xvi+262. (Bangalore : Society of Biological Chemists, 1955.) 
> y^ un A - D e Sg : ` mo" u * 
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Send your enquiries to: . y «|e : : ^00 LIMITED 2,8 = i 
W.G.N. ELECTRICAL LIMITED | are ‘Leaders in a Specialised Field" 
(5; -NASSAU MILL’. PATRICROFT - MANCHESTER "Manufacturers of Porsilex, Celloton and*.CorAlith 


TELEPHONE: ECCLES 1643 . ceramic media for Aeration, Filtration, Diffusion and Electro- - 
1 - chemical Processes. : 


{SIGNERS & MANUFACTURERS OF HIGH VACUUM EQUIPMENT 1 AEROX LIMITED GLASGOW & CRAWLEY 
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"THE ARROW <7 
PROJECTION TORCH. 





£500 p.a. tax free 


p1iyable from your death for the balance 
of the next 20 years costs only £30 a 
year for 16 years if youare 29. It costs ^ 
£40 a year if you are 31. -Other amounts The Arrow Projection Torch'is de- 
are in proportion. A signed for ase! wherever teaching E 

^ is accomparied-by screen illustra- `. - 
tion. An arfow of high intensity ~ . 
illumination is projected, and may .., 
be focused to any distance from, © 4 ' 
6 to 40 feet È ] 


Enquire for details of 
“Income. for Dependants” 


The Equitable Life | 
Assurance Society 


(founded 1762) 


E 
zy 

A descriptivs-and illustrated pam- : v "n < 
_ Phlet is available and this will be 

gladly sent on request. EY 


RAYNER“ 
100 NEW BOND STREET, LONDON, W.1 
ES Telepaóne GRO 5081 


. 19, Coleman Street, London, E.C.2. 
No shareholders ~~ . No agents 
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LECTURES AND COURSES 


UNIVERSITY OF EDINBURGH 
Principal : Sir Edward Appleton, G.B.E., K.C.B., 


Sc., F.R S. 
DIPLOMA IN ELECIRONICS AND RADIO 
The one year posigroduate diploma course in 


and radio commence on October 


be CE pF pop 
to 
niversity, germ of Edinburgh, Old College, 


U 
South Bridge, Edinburgh, 8. 
J MAcPHERSON, 
Assistant Secretory to the Umversity. 


NORTHERN POLYTECHNIC 
HOLLOWAY ROAD, LONDON 
POSTGRA ADUATE -STUDIES IN CHEMISTRY 
PART-TIME COURS THE MSC 
DEGREE 





GRESHAM. COLLEGE, HA! 
Street, London, E.C2. Tel. MONA 2433 
Four Lectures by Professor J. L Iy'Silva, DSc. 
MRCP (Orestuni Professor in “The 
Tissues oud the Ütlzauon of ( Oxyaen " Tuesday 
to in Faday, Maiy 37m to 25 —The Lectures are 


OFFICIAL APPOINTMENTS 
l CHELSEA POLYTECHNIC 


B). men, to , women, 
£482 3s. to £820, plus additions for trauung and 
degree and London allowance of £36 or £48, 
according to age Placing on the scale will be in 
accordance with previous service in a sumilor 
capncity. and/or industria! experience 

Fu particulars form of apphcatog 
may be obtained from th to the Gover- 
nors. Applicauons should "be submitted nor later 
than June 4, 


UNIVERSITY OF OXFORD 
BOTANY DEPARTMENT 
The following two posts, providing opportupi- 
tes for tenching and for research, are avaliable 
in this depart Both will bc for three years 
10crements, £500 
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ATOMIC ENERGY RẸSEÀRCH 


HIDE ES 
HARWELL : 

has m ihe 
SCIENTIFIC OFFICER GUASS ' 


Sci 
. per gunum: 
to 1948 per onnum. 
M cupi 77.4 pension " scheme, five-day 
Excellent working conditions and 
emia leave allowances 


Marrred officers living outsiie the Estab- 
Irshment's transport area will be eligible for 
housing under Authonty arrangements or. 
alternatively, substantial assistance towards 
legal expenses incurred ‘in „bouse purchase 
will be available, 

Send postcard for ae form to 
Establishment Officer, AERE, Harwell, 
Didcot, Berks, quoting reference 2253/532} 





AUSTRALIAN NATIONAL 
UNIVERSITY 2 
RESEARCH SCHOOL ‘OF PHYSICAL 
SCIENCES 
Apphentions ore invited for tbe following posts 


ellow, Department of Grosivies, Fellow, De- 


appointments will initially be for 

Ir rM 
appomtment: Superannuation the 

FSSUu. Alanern will be promded and reasonable 

expenses will be pud. 

details ore available from 

tary, Association “of Universities of the 
Gordon Sq 


i$ School will, 
July 2, 1936 e, 


IMPERIAL COLLEGE OF SCIENCE | 


AND TECHNOLOGY 

Appheauons are invited fo? two Lectureships, 
one light and one heavy electrical engineering, 
m the 
take effi 
should possess a good honours degree in electri- 
cal engmeermg, and preferably have completed 
n gradusie apprenticeship, or have bad good 
industrial Ei Salary um the range ge 
by £50 £1,000 and upwards,* nccordin 





qualificaurans and experience, with FSSU * and 
family allowances Duues will mclude under- 
graduate and te teaching and 


ment of Electrnen] Engineering, Imperia 
London, S W 7, not ister than May 31, 1956 


THE BRITISH SOCIEIY FOR RESEARCH 
m Asncultural Engmeermg has a vacancy for a 
Scientific Officer for work 





connected with 
mechanics of soil cultivation Candidates Should 
have firs- or second-class honours degree 


rounthemanes or physics and students graduating = 
1956 will be considered Salary scenie £514 to 
£933 according to age and experience, F S.S.U 
wire forms from Secretary, NIAE. 


" 


- ' , May 19, 1956 


COUNTY BOROUGH OF 
° CROYDON 


“EDUCATION COMMITTEE 
GROYDON TECHNICAL COLLEGE 


may obtained 5 
be returned to the Prim 
wrhin fourteen days the of 
advertisement 
"m - R WEARING KINa 
Chief. Education. Of 


Education Office, 
Katharine Street, Croydon 


* COUNTY BOROUGH OF. 
. ` BRIGHTON 2 


EDUCATION COMMITTEE 
- "BRIGHTON TECHNICAL COLLEGE 
Principal, G E. Wat, MA, Ph D (Can 
B Se (Lond), FRAC 
CHEMISTRY DEPARTMENT 
" "Head of Deparment” E. G fon. MS 


(Lond.), F.R I.C. 
RESEARCH ASSISTANTSHIP IN. C 
Applications are Invited for a Research 
ship in Chemistry a value £300 per annu 
additonal remuneration for demonstration v 
not exceeding six hours weekly Applicants sh 
possess, or be candidates for, the BSc. (sp 
chemistry) degree of the University of Lon 
The appointment will, be for one year and 
be renewable for «x her period subject to & 
The selected candidate wi 
vier for a higher degree o 
ico] project approved by the I 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOG* 


fraction). Iniusi salary m the range £60 


plications, Ea experience, acnd: 
1lons, and the names of two refet 

choad be made by June 1. 1956, to Prof 
RM Barrer, FRS, Imperial College, Lon 





TECHNICAL OFFICER REQUIRED 
‘East Afnca High Commission Meteorological 
partment. on probation for pensionable emp 
ment. Salary scale (meluding inducement 
Mand present temporary allowance of 10 per + 
£772. rismg to £1,280 a yeor (men) and £772 r 
,to £1,20] a year (women). Commencing st 
according to quahficanons and experience C 
allowance £30 Free passages Liberal leave 
full salary Normal tour of duty 30/48 mo 
Candidates must have had scientific traming # 
Jeast higher school certificate standard Ex 
ence m meteoroloay, an advantage Women 
didates must single.—Wrie 10 the C» 
Agents, 4 Miren. London, S.W.1 State 
name in block leners, fall Corr mmm and 
perlerce and quote M3B/43104/NF. 


PRINCIPAL SCIENTIFIC OFFICER ¢ 
Senior sor raperet Officer required" by Mit 
of Fuel , London, in connection 
E - of windaulls, hydraulic 

tmospheric pollution, industrial drying 


ynamics "o engineering 
in fuel technology Salary within 
pal Scienufic Officer Gninimum age 730. d 
£1,755 Omen) a to £1,625 (women). 
er (mimum age 35), £1,2* 
£1,501 sime CA to Hn (women) —F 
from M. of Lal and National Ser 


Technical ond end Scenufic Register (K), 26 
Street, London; S,W 1, quoung A.180/6A 
s 
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This group of Dehydrated Culture Media, Difco, is prepared expressly for propagation of the fungi 


"most frequently encountered in phytopathological studies. Each medium is readily prepared for use 3 
_ and requires no adjustment of its reaction or filtration of the solution. 
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Bacto-Corn Meal Agar 
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PHYSICS IN MY GENERATION 


a selection of papers by x 


Max . Born 


E E F.R.S. 


. By selecting some of his popular writings covering a period of 30 years 
. the author has illustrated the process of transformation of the classical - 
` philosophy of physics into a modern form which culminates in Niels Bohr's 
"Principle of Complementarity." 
Two of the most widely read of his books show a ni change of 
attitude to some of the fundamental concepts of science—a change which 
reflects the enormous advance in our knowledge and understanding of 
the atomic world during these three decades. They are “Einstein’s Theory 
: of Relativity” of 1921, and the American edition of “The Restless Uni- 
.. verse" of 1951. The author has taken the introduction of the former as - 
` ; the first item of this collection, the postscript to the latter as its last. 
Crown 8vo. vii + 232 pages 40s. net/$6 (to be published shortly) 
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HUMAN MOTIVES IN. FUNDAMEN 


R. VANNEVAR BUSES reports as ces ot^ 
the Carnegie Institution of Washington, besides 
"oting outstanding features of the current ‘research 
vork of the Institution, have frequently discussed 
mportant general questions of wide interest such as - 
he relation of the Institution to the Government or 
he place of the independent research institution. On 
etiring from the presidency of the Institution at the 
nd of last December, Dr. Bush devoted the whole 
f his final report* to considering the real motives in 
«undamental research, asking why we pursue’ such 
esearch at all and what it is that unites us in common 
ffort and urges us on. When we have a group of 
trong and able men, capable of desirmg acclaim and 
ward from the world in other ways, yet who choose 
o0 pursue the path of science, though the individual 
teps of their advance are often appreciated only by 
iheir immediate associates and the pecuniary rewards 
or their effort are small, we must look deep for the 
rue motives. 
Emphasizing first that he is concerned with 
andamental science—with seeking out the facts of 
fature and their inter-relations without attempting 
o apply them immediately to the needs and desires 
f man for physical comfort, power to control the 
xces of Nature or freedom from disease—Dr. Bush 
gints out that the very fact that the pursuit of 
andamental science offers side-paths for those who 
-ould follow them is one true and worthy motive be- 
ind all that we do. There may be a long interval 
etween such fundamental work and its practical 
plications; but we are conscious, he said, of the 
roblems with which humanity will struggle- long 
Kter present fundamental researches have been 
aerged in the general advance of science, and we are 
mfident that. later generations will complete the - 
‘ork. Dr. Bush reminds us that we are only just 
-ow learning how the simple organisms, the interplay 


K which with our organic structure affects Gur whole ' 


ves, operate, and that there is a long path towards 
complete grasp of their biochemistry and structural ' 
‘ganization, offering many fascinating opportunities 
x research. Beyond the study of such organic 
sechanisms lies the problem of man’s mind ‘1tself, 
s chemical, electrical and structural elements, under- 
anding of which is an essential preliminary to any 
‘ue knowledge of ourselves, our possibilities and our | 
mit&tions. 

Dr. Bush goes on to indicate more precisely the 
ide horizons of fundamental science. Looking at 
an’s present material progress, we can see that ho is 
2»aded for catastrophe unless he mends his ways and 
‘kes thought for the morrow. It is not simply a 
atter of the use to which man may put atomic^ 
sion or fusion, or a trained virus, and that these 
omentous questions must be" resolved by other 


‘* Report of the President of the Carnegie Institution of Washington 
‘the Year ending June 30,1955. Pp. 9. (Washington, D. C. : Carnegie 
stitution of ‘Washington, 1955. ) 
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eA 
patterns of aS ud UE fange funda- 
mental science; or agam, dist the scientist’s ;deep 
interest in them is primarily as a citizen and member 
of the community. Eis background in science may 
enable the scientist to counsel wisely with those who 
apply science or other disciplines; but even apart 
from wars, Dr. Bush zhinks man 1s still heading for 
trouble. The world’s population is increasing ab a 
rate which renders distress, famine and disintégration 
inevitable unless. we arn to hold our members in 
check. The.resources of the world are being used up at 
an appalling rate, and. new methods of extending the 
food supply can only postpone the crisis; ‘perhaps 
they will allow time for communication and education 
to produce the general understanding essential to a 


‘sound solution. While demands for energy can prob- 


ably be met for a lorg time to come; the situation 
is very different with mineral resources, and: it will 
be necessary to place geology, for example, on a 
firmer scientific basis i? we are to continue to find and 
exploit natural deposiss. 

It is not suggested by Dr. Bush that in ‘all ‘this we 
find the sole, or even an effective, motive for Tunda- 
mental science. Much research, he comments, 1s done 
as a matter of habit—e remark which has implications 
that should be contmually examined ‘if effort. in 
research is not to be wasted. Dr. Bush goes so 
far ag to assert that many a research. programme 
is conducted in which the investigator has-no clear 
idea just what he is orying to find out, or.<what_ it 
would mean if he found it, and that men may "work 
for years without stopping to examiine critieally the 
relevance of their effors. That is a danger m research 
against which some,pzecaution should be taken, for 
to do so is not to banish curiosity as a motive, or 
even emulation or competition. Indeed, it may well 
give both a more effective place m scientific rhotiv- 
ation by bringing it to some extent under control. 

For all this, in Dr. Bvsh's view, the prime motivi ation 
in scientific effort exsends far beyond casual and 
monetary reasons, and even beyond the thought that 
what we do may, in its small way, bénefit the human 
race in its struggle to control itself and its environ- 
ment. The scientist, he argues, lives by faith quite 
as much as the man of deep religious convictions, 
and he has no doubt t3at nearly all scientists believe 
m free will Although they have built a magnificent 


.. structure of materialism, to admit free will into the 


rigid systems postulated by materialism is to abandon. 
materialism altogether. and in building a theoretical 


"universe based on a srstem of experiment, observa- 


tion and logic, the soientist-assumes freedom of choice 
as an act of faith. : E 
No one, Dr. Bush believes, looks on the current 
scene with more freedom of spirit than the scientists, 
whose vision is both broad‘ and deep "but who at all 
times must understand the limitations of" their 
methods if they would avoid fallacy and the false 
application of those methods where they inherently 
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do not apply. Thus, behind all other motives there 
is, he suggests, a deeper and more powerful one, 
which for the present can only be expressed in the 
faith that man can learn to know and to understand, 
and that it is good, to exercise that power and to 
strive for the extension of our wisdom. This is the 
primary faith that carries men of science forward 
in their great adventure, and no other faith is essential. 
This faith and this sense of participation, acknow- 
ledged by scientists only in their rare thoughtful 
moments, leads them forward, just as it is faith of 
some kind that has caused men of all callings in all 
times to strive and to hope. 

Dr. Bush’s interpretation of scientific motivation 
will be read with respect and with deep interest even 
by those scientists who do not entirely agree with 
his interpretation ; and not the least for the moving 
passage in which he takes leave of his colleagues 
and, in*wishing them the luck which is an essential 
ingredient of successful scientific careers—C. V. 
Boys once put it as high as thirty per cent—displays 
the^warm interest, expectation and confidence with 
which he will continue to watch their work. There, 
indeed, he hints at a motive that explorers like Scott 
and Shackleton and Younghusband have notably 
found among men of science—the spirit of adventure 
—and Younghusband has put this into words similar 
to those of Bush. “The human race will never be 
satisfied until it has completed its knowledge of its 
surroundings. We want to know everything about 
this planet, even its furtherest confines, because we 
not only have to adapt ourselves to our surroundings 
but in the true spirit of man we have to master them. 

. And we cannot master them until we have full 
knowledge of them." 

This element of adventure alone suffices to impart 
one of luck or chance, and in considering the organiza- 
tion of fundamental research it is well, therefore, to 
take account not merely of the factors or conditions 
which strengthen the motives urging the scientist 
on his quest but equally those which reduce chance 

_ or luck to a minimum by providing the most favour- 
~ able atmosphere for creative, original work. That is 
in effect to seek to provide the conditions in which 
the scientist can most effectively pursue his search 
for truth. While Dr. Bush does not come very close 
to Sir Edward Appleton’s plea to the British Associa- 
tion for the intrinsic value of science as one of the 
great human experiences and in that sense rank it 
-among the motives of the scientist, we are brought 
to much the same conclusion. His address, moreover, 
has some points i in common with discussion of design 
and chance in discovery and invention by Prof. René 
Taton, of Paris, in the December 1955 issue of Impact. 
The conditioris which stimulate discovery and inven- 
tion may well be those which promote the free flow 
of idéas and facilitate, if not new ideas, at least the 
recognition or reception of new ideas. 

Prof. "'dton in this article is not concerned with 
motives, except in so far as they affect the organization 
of creative scientific and technological work so as to 
provide the most effective stimulus for the harmonious 
and fruitful development of science; to this he 
suggests -we ought to be giving very careful con- 
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sideration. It is obvious that anything we can do to 
foster or strengthen the motives of scientific research, 

either fundamental or applied, and still more generally 
the scientific spirit and outlook, should bean im- 
‘portant factor in increasing the numbers of scientists 
and technologists so widely needed. It might well 
offer some contribution towards relieving the short- 
age in Britain of science teachers, which is one 
essential factor in any long-term expansion seeking 
to draw in more of the early school-leavers and tc 
direct both boys and girls from the arts side tc 

science. 

Prof. Taton’s penetrating paper is the more 
valuable in that, while he gives due weight to the 
role of chance and accident and even to error, he 
never over-estimates that part, and he examines ever 
more carefully those antecedents of discovery that 
are often neglected. Here, and in examining the 
various types of failure and the influence of philo 
sophical, political, social and economic factors in the 
environment of the scientist on discovery and in 
vention, Prof. Taton is most stimulating, and hi 
observations stress the conditions which we shoul 
seek to ensure for creative work. He suggests, fo 
example, that it would be worth while for psycho 
logists to study more closely the way in whicl 
excessive concentration on @ single line of research 
& preoccupation with ends which “obscures possible 
avenues of reasoning, or the almost unconsciou 
adoption of a worthless hypothesis or of an undul: 
sceptical philosophical point of view, have contribute: 
to the failures of even great scientists. 

Prof. Taton thus emphasizes a line of inquiry aki 
to one indicated by Dr. Bush; but his comment 
on the obstacles encountered from scientific o 
philosophical prejudices, and the difficult and unequs 
struggle in which the authors of many really fruitfu 
discoveries have had to engage before they could wn 
recognition, have .implieations in the social an 
economic conditions of to-day which need mor 
attention than they have yet received. At this poir 
at least, Prof. Taton comes near to discussing motives 
and, although he does not accept the Marxist theory 
in suggesting that the choice of a line of researc 
may be influenced by economic and social facto» 
at least to some extent, he is admitting that motive 
play a part in selection. Moreover, here he bring 
out more specifically than Dr. Bush the influence « 
team-work in research, both fundamental and appliet 

Only by team-work can much essential research Y 
undertaken or brought to completion to-day. Tl 
task here is to ensure that the conditions in whic 
creative work is most fruitful and in which scientif 
motives have full play are preserved and encourage 
and that the conditions on which Prof. Taton con 
ments are avoided. Prof. Taton has wisely emphasize 
some of the dangers which must be minimized ; 
order that the process of discovery and inventic 
and the flow of new ideas may not be hindered. DL 
Bush, in his valedictory address, however, seems : 
go even deeper, and to reveal the primary faith ai 
motive which it is for the scientist himself to cheris 
whatever the respect the community may care : 
show for the motives of scientific research. 
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KXTENSION OF MICROCHEMISTRY 


Handbuch der Mikrochemischen Methoden 
leraüsgegeben von Prof. Friedrich Hecht und 


?rof. Michael K. Zacherl. Band 2: Verwendung der. 


Radioaktivitat in der Mikrochemie. Radiochemische 

mlethoden der Mikrochemie. Von Dr. E. Broda und 
2r. T. Schonfeld. Messung Radioaktiver Strahlen in 
‘er Mikrochemie. Von Dr. T. Bernert, Dr. B. 
Karl und Dr. K. Lintner.  Photogrephische 
Jethoden in der Radiochemie. Von Dr. H. Lauda. 
2p. iv--423. (Wien: Springer-Verlag, 1955.) 486 
chillings ; £6 18s.; 81 D. marks; 83 Swiss francs ; 
9.30 dollars. 


VINCE the early days of radioactive studies it was 
obvious that the new methods allowed physicists 
o extend their investigation to invisibly small 
gmuantities of matter ; the scintillation screen, or the 
Vilson chamber, made the effects of one single atom 
wible. A little later it was shown that various 
ranches of chemistry also could greatly benefit from 
She sensitivity of radioactive measurements, especially 
fter the knowledge of the practical inseparability of 
sotopes could be made use of. A further decisive 
npulse was given by the artificial production of 
adioactive isotopes of nearly every chemical element. 
W6 is no exaggeration to say that by these advances 
n entirely new chapter of microchemistry has been 
pened up, and it is only fittmg that the editors of 
12e ““Handbuch.der Mikrochemie", now in course of 
ublieation, have decided to devote to it the large 
olume here under review. 

The main part of the book is filled by an exhaustive 
irvey of all the different ways in which radioactive 
1ethods have been applied to microchemical studies. 
ecause of the great range of subjects, the relevant 

-apers are to be found in a great variety of contexts 
«d in very different journals ; but the two authors 
ive wielded the scattered material into a clear 
«gical pattern using as the basis of their arrangement 
5t the nature of the scientific problems investigated, 
1t—as it should be in a treatise on chemical methods 
-the techniques applied. Several tests have con- 
inced the reviewer that in this framework every 
‘iginal paper in which radioactivity was used for a 
icrochemical problem has found its proper place, 

id that the authors deserve no less praise for the 
wre with which they have collected the material than 
T their well-thought-out presentation. Considering 

ae number of papers summarized nobody will expect 
. find in their survey many experimental details; 
e reader ought to be satisfied to have been guided 
» all relevant original publications. Besides the 
ble of contents and the index of names and subjects 
4ere are, after each of the eleven chapters, surveys 
' the literature discussed which will be a further 
alp for quick orientation in the vast material. 
Although primarily meant as a guide for readers 
Bho are looking’ for the best radiochemical methods 
solve a special problem, there seems to the reviewer 
) doubt that thanks to the strict logical presentation 
wd pleasant style of writing this tredtise may also 
1: used by students who want to acquaint themselves 

a general way with this extension of micro- 
emical methods ; they will find it very helpful that 
œ discussion of the particular methods (‘isotopic 
lution’, ‘activation’ etc.) is preceded by two intro- 
letory chapters on “Radioactivity as a Basis of 
'erochemieal Methods" and “The Chemistry of 
idioactive Matter". The authors have achieved 
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the difficult task of writing a comprehénsive ‘Hand- 
buch’ which may als? serve as a text-book. 

The two much shorter articles which follow the 
main part of this volume fully maintain the high 
scientific standard ; they are a very useful supplement 
on the technical side, as they explain the various 
methods for- the investigation of radioactive rays. 
In addition to such widély known apparatus as the 
Geiger-Muller counter, several new devices are de- 
scribed which have probably not yet found their way 
into many chemical laboratories and of which the 
scintillation counter is at present the most important. 
The editors are to be thanked for having enlisted the 
help of competent physicists in spreading a knowledge, 
through the medium cf this book, of these new pieces 


‘of apparatus among chemists. The last chapter, on 


the employment of photographic methods in radio- 
chemistry, serves the same very useful purpose. 
F. A. PaNETH. 


Li 


NUMERICAL ANALYSIS — - 


Numerical Analysis - 

With Emphasis on the Appheation of Numerical 
Techniques to Problems of Infinitesimal Caleulus in 
Single Variable. By Prof. Zdeněk Kopal. Pp. 
xiv--556. (London: Chapman and Hall, Ltd., 
1955.) 63s. net. 


HIS is a stimulating and timely book. Broadly 
speaking, it covers most of that part of the field 

of numerical analysis which depends oh* approxi- 
mation by polynomials to a function‘ of a singlé- 
variable—there is no attempt to deal with matrix 
manipulations, the solution of equations, linear, 
algebraic or transcendental, or with functions-of two 
or more variables. The book has defects, some of 
which wil be mentioned later, but first it. seems 
desirable to stress the particular merits of the book. 

Prof. Z. Kopal goes £o considerable lengths to place 
before the reader all the available methods of attack 
known to him, without presuming to dictate which 
formula should be preferred; this means that the 
full range of methods is exhibited to a user with 
unusual requirements, and he can make his own 
choice. In these days, with the rapid development ' 
of automatic computers of various designs, this is an 
extremely valuable feature. Others who will appre- 
ciate this are teachers and instructors of budding 
numerical analysts. i 

The attention to the hterature of the subjeĉt is 
impressive; the author has investigated with 
obvious care & very wide range of references and has , 
incorporated the results of his searches with. con- . 
siderable skill. Then again, the author has noticed 
a number of outstanding gaps m the development of 
the subject, and has made notable efforts «to fill 
these or to initiate research on the problems raised. 
The result is that even experienced numerical analysts 
will find many things of interest, whether entirely 
new or offering a new and illuminating approach. 
For example, I found the description and use of the 
Hermite interpolation formula, which uses values of 
function and derivative at n points (see pp. 31, 354), 
and the discussion on the optimum interval for use 
in the evaluation of derivatives (see p. 104) tó;be of 
considerable value. Tae sections (IV-J, K) on the 
solution of differential equations by successive 
extrapolation give anozher examplé of the* author’s 
x 
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‘own researches, where he is at pains to find recurrence 
relations, approximating to given differential equa- 
tions, which shall not introduce—as may so easily 
happen—accidental complementary solutions that 
eventually swamp the wanted solution. 

. Such instances could be multiplied; but it is also 
of interest to mention some points where I disagree 
with the author. Often the disagreement is the 
result of a discussion stimulated by the book, and this 
18 one of its major merits—that 1t provokes discussion. 

On p. 19 the Weierstrass approximation theorem 
is quoted as a blanket protecting all the methods 
outlined, with insignificant exceptions. It ‘seems, 
however; that, when dealing with arguments x at 
equal intervals, functions such as (1 + æ?) or 
exp (—2*) can scarcely be regarded as “insignificant 
exceptions’, and for a fuller understanding of such 
cases, the cardinal function theory of E. T. Whittaker 
is‘needed. On p. 147, it is quite easy to introduce 
an extra n! in the denominator on the right of 
(IV-F—13); this can make the difference between a 
finite and unlimited range of applicability. The 
preceding two misapprehensions are shared by earlier 
well-known works. On p. 243, since the equation 
(V—B—1) is homogeneous, the choice of boundary 
conditions (V—B-—6) as y (x) = y(x) = 0 “for sim- 
plicity” is remarkable—it converts an ordinary 
problem of finding & solution to pass through two 
points into an eigen-value problem. 

The numerical example on pp. 476 et seq., dealing 
with the numerical solution of integro-differential 

: equations, is unsatisfaetory in & number of respects. 
The table on p. 479 has all values in the last column 
multiplied by 2; the values in the third column, 
taken from Chandrasekhar’s paper, apply to 4-term 
Gaussian quadrature, and not to 2-term as stated 
(non-linearity of the table is obvious on inspection) ; 
and in any event comparison of ‘2-point Gauss” 

_ results with ““‘Trapezoidal rule" results is inappro- 
priate—the Trapezoidal rule uses only one point on 
the average to each interval. Again the table 
ignotes u<0, where disagreement is poor, and the 
discontinuity at y=0. Nevertheless, the point to be 
made is a valid one, provided that there is some way 
whereby the high accuracy attained for values at 
the Gauss points can be used adequately in a final 
computational stage—ordinary interpolation with n 
points will not do, for it cannot adequately use 
(2n—1)th degree accuracy; the author is not 
unaware of this. 

A further comment concerns Appendix 2 on 
“Optimum Interpolation”. This is a most valuable 
account which includes a certain amount of current 
practice not previously available in published form. 
‘This appendix has given rise to considerable dis- 
cussion, from which it has emerged that the statement 
on p. 61 concerning the modified Chebyshev—Everett 
formula is not, in fact, unassailable. The assertion by 
L. Fox, that the factor —0-184 (or —0-18393) is 
usually best, even for, Everett-type interpolation, is 
correct. This question, a rather subtle one, cannot, 
however, be fully discussed in a review. Another mis- 

. statement concerns the so-called—and well-named— 
." Royal Road" formula. This is on p. 138 after (IV— 
^"D—13]), where it is stated that “the desired second 
difference of y(x) at z —a-, turns out to be expressible 
in the form of a rapidly converging sequence of back- 
ward differences of ylI(z) of even orders". In fact, 
“even differences only" is associated exclusively with 
central differences, and such a central difference form 
provides a basis for the well-known methods studied 
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by Gauss, Jackson, Numerov and others. 'Th 
backward difference form involves differences of al 
orders after the fourth, and seems to be new—anc 
what a good idea! 

These few pomts will serve to mdicate the man: 
merits of the book, and show that even the errors ar 
able to provoke healthy discussion. 

In my view, the place for this valuable book is oi 
the shelves of general libraries and of the smalle 
ones attached to computing establishments of al 
kinds, including those having automatic computers 
Those who teach or study numerical analysis 
especially, cannot afford to be without this book—i 
is a book for teachers and the rather specialist learner 
The reader will not find many numerical illustrations 
for these he should use Hartree's “(Numerical Analy 
sis” ; but this book will not show the wide choice o: 
methods exhibited by Prof. Kopal. The book is 
very readable, though-prolix in parts where it stresses 
the obvious (it was based originally on lecture notes, 
and this is detectable); in other parts very close 
attention is needed. It is a book well worth con. 
sulting—and possessing. J. C. P. MILLER 


IMAGE AND ORIGINAL 


Operational Calculus based on the Two-Sided 
Laplace Integral 
By Dr. Balth van der Pol and Dr. H. Bremmer 
Second Edition. Pp. xiii+415.° (Cambridge: Ax 
the University Press, 1955.) 60s. net. 
ET A(t) be a given function defined on the whole 
interval — oo <i< œ. The linear functiona 


(1) 


Ly = fle) = D senta 


is the two-sided Laplace transform or ‘image’ of the 
‘origmal’ h(t), as contrasted with the one-sided: trans 
form got by writing zero instead of — co as the lowe 
limit of the integral. In terms of Heaviside’s uni 
function U(t) (defined to be zero when ? is negativ 
and unity when ¢ is positive) the one-sided is obtainee 
from the two-sided transform by putting U(éA(t).b 
place of k(t) in (1). The domain of p is a strip o 
the complex plane bounded by two abscisse, eithe 
or both of which may be infinite. The main tech 
nique of the operational calculus consists of replacin; 
operations on the original by operations on th 
image. If, for example, this process leads to a» 
expression for the image f(p), the origmal h(t) 1 
inferred by inverting the integral in (1). 

The subject of the book is the two-sided transform. 
for which the authors claim the following advantages 
(1) the class of functions suited to an operations 
treatment becomes much larger; (2) the tran: 
formation rules are considerably simplified ; (3) th 
entire treatment becomes more rigorous than th 
usual presentation of the one-sided integral in tech 
nical books. As to (3), much has been achieved b 
introducing concepts such as functions of bounde 
variation, upper and lower limits, and so on, usuall 
unfamiliar to the engineer and which here receix 
careful explanation and illustration. The omissio 
of proofs of some of the basic theorems has bee 
compensated for by giving references to other bool 
where they may be found. By such devices « 
exposition a high standard of rigour has been pre 


$ 


No. 4517 May 26, 1956 


served while still allowing room for an astonishingly 
large amount of illustrative work. Indeed, more than 
half the text is devoted to applications to differential 
equations, ordinary and partial, to electric circuit 
theory, difference equations, Beer equations and 
other topics. 

The chapter headings are as follows: (1) general 
introduction ; (2) the Fourier integral as basis of the 
operational calculus ; (3) elementary operational 
images; (4) elementary rules; (5) the delta or 
impulse function; (6) questions concerning the con- 
vergence of the definition integral; (7) asymptotic 
relations and operational transposition of series ; (8) 
linear differential equations with constant coefficients ; 
(9) simultaneous lmear differential equations with 
constant coefficients ; electric-circuit theory; (10) 
lmear differential equations with variable coefficients ; 
(11) operational rules of more complicated character ; 
(12) step functions and other discontinuous functions ; 
(13) difference equations; (14) mtegral equations ; 
(15) partial differential equations in the operational 
calculus of one variable; (16) simultaneous oper- 
ational calculus ; (17) ‘grammar’; (18) ‘dictionary’. 

The first edition was published m 1950. Into the 
second edition the following new paragraphs have 
been introduced: rules for the treatment of cor- 
relation functions; a note on the theory of dis- 
tributions ; & note on the Wiener-Hopf technique. 

The book is written with exceptional lucidity and 
ean be recommended alike to the mathematician and 
the engineer. L. M. Mitns-THomson 


INTERPRETER OF SCIENCE 


Science makes Sense 
By Ritchie Calder. Pp. 192. (London: 
Allen and Unwin, Ltd., 1955.) 12s. 6d. net. 


R. RITCHIE CALDER’S latest book can be 
commended to the participants in the current 
discussion on scientific language. It is more than a 
sompetent and readable piece of journalism ; it isa 
demonstration that the nature and implications of 
scientific advance can be explained in non-technical 
language which the ordinary person can readily 
sxomprehend, and that this can be done by one who 
Joes not himself clam to be a scientist. Moreover, 
she conditions that must be observed for this to be 
Jone successfully are made clear: the scientist must 
ake the trouble to explain to the non-scientist what 
ie is doing and m terms not too specialized; the 
xpositor, for his part, must be willing to listen and 
nust have sufficient background to ask the signi- 
icant questions. Where this is not done, the attempt 
xeaks down, as may perhaps be seen in the present 
rolume when Mr. Calder is tempted to quote chemical 
1omenclature. His inaccuracies will irritate the 
hemist, but they are not serious. They do, however, 
lisplay a failure on the part of the chemist to convey 
accurately to Mr. Calder the significance of his jargon 
nd on Mr. Calder’s part a failure to consult which is 
‘antamount to neglect of the maxim: “‘Always verify 
rour references". 

Such minor blemishes apart, the book is a real 
ontribution to the popular understanding: not only 
f the great scientific advances of the past half- 

ventury but also of the way in which they were 
«achieved. It is an admirable exposition of the nature 
f scientific thought and method. Moreover, while 
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Mr. Calder’s style is lively and picturesque, he holds 
his imagination in check: in gaining his reader’s 
attention he does rot lose a sense of proportion or 
perspective. The balance and emphasis are almost 
invariably correct, in spite of the wide field over 
which he ranges—rom the Lunar Society of the 
mid-eighteenth century to the impact of science and 
technology on induszry and society and the home life 
of to-day. Five chapters on great discoveries show 
how they were made, and do so in a way that-refutes 
decisively the idea of magic with which popular 
thought often cloth»s the scientist and science. 

For that alone the book is worth while. There are 
minor blemishes: hsre and there a quantity is false, 
& wrong note is strack, a word or & phase jars, or 
(more rarely) a proposition or interpretation could be 
challenged ; these things are not the result of Mr. 
Calder’s flair for the picturesque or of any failure in 
interpretation, though they may sometimes be due to 
a sense of values on which opinions may differ. Tho 
book should interest the scientist, through the com- 
petence of its techrique of exposition and scientific 
and technical accurecy, as much as the story it tells 
will fascinate the non-scientist. R. BRIGHTMAN 


HISTORY CF ASTRONOMICAL 
INSTRUMENTS 


The History of the Telescope 
By Dr. Henry C. King. Pp. xvi+456. (London: 
Charles Griffin and Company, Ltd. ; - Cambridge, 
Mass.: U.S.A. Sky Publishing Corporation, 1955.) 
50s. 


HE 456 pages of this excellent book are evidently 

the result of a truly tremendous amount of 
research by Dr. H. C. King. The fact that more 
than sixteen hundred page references are given m: 
nearly as many individual publications further shows 
the thoroughness and completeness of the factual data. 

He starts, in a most satisfying manner, with the 
earliest device known for the positional observation 
of the Sun—the surdial—and from there carefully 
examines each facet 2f each stage of the optical and 
instrumental development which culminated in the 
large present-day telescopes. His style throughout 
is easy and, in spite of having to be concise, never 
gives the impression of jerkiness. The book is quite 
definitely a history of telescopes rather than a 
history of astronomy, although the two are obviously 
closely related. As the author points out in the 
preface, '' . instrumental improvements receive 
more attention than the discoveries made through 
them. The descriptcon of Sir William Herschel’s 
20-foot reflector, for example, occupies more space 
than his theory of stellar distribution, and far greater 
importance is attached to the introduction of silvermg 
Processes than to the discovery of, say, the planet 
Neptune". 

It would be supremely easy in a book of this sort 
to dwell at undue length on certain aspects of the 
subject about which she author is particularly mter-" 
ested or is particularly knowledgeable. Alternatively; 
it would be simple t» become tainted by insularity 
and make it a book of British achieveinents in tele- 
scopic design, with óne or two chapters to cover the 
efforts of other countries. The author has done 
none of these things. His review of the subject 
appears to be very well balanced, the efforts of the 
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Scientists and instrument makers of the United 
States, Britain and the different Continental coun- 
tries each receiving their due.amount of space. It is 
ironical, but no fault of Dr. King, that the largest two 
working telescopes in Britain at the time of his going 
to press were so lacking in novel features that they 
have correctly received no mention except: “Other 
large Grubb-Parsons instruments of the thirties are 
the 36-inch reflectors of Edinburgh and Greeriwich ...” 

There are very few points to which the reader can 
take exception. Perhaps the most obvious of these 
is the incompleteness of the index. A book of this 
nature, packed with facts which frequently cannot 
be placed in chronological order, needs not only a 
complete index but also one with every possible 
cross-reference. In particular, ıt seems that refer- 
ences to instruments in British observatories are least 
complete. A second point is the omission of a 


summary of the important dates and events, together 


with a fairly complete list of observatories with their 
instruments. Otherwise, I have only noticed trivial 
errors in the text. 

Perhaps naturally, there is little scope for humour 
in such & book. Consequently, the following remark 
produced a smile when in another context it might 
have been overlooked: “After Colby’s survey of 
Scotland, the instrument [a portable zenith sector] 
was placed for safety in the Tower of London, where 
it was destroyed in the fire of 1841”. 

It is difficult to decide whether a history book 
should stop with the chronicling of all known relevant 
facts. Historical facts are of the greatest importance ; 
but they become of even greater interest if they are 
accompanied by a critical examination of events. 
Why, for example, do certain developments take 
place at a certain time while other seemingly obvious 
developments have to wait for many years ? Possibly 
Dr. King feels he has done his part by assembling the 
facts, and that the deductions are better made by 

“the reader. Of this I am not so certain. 

Dr., King deserves the very highest praise for 
bringing so much work to a stage where one has to 
look hard indeed to find any adverse comment. The 
book is well printed on good paper and has just the 
right number and choice of illustrations and dia- 
grams. The price is not excessive by modern 
standards, and there is every reason to believe that 
the future will find this book on the library shelves 
of all concerned with astronomy, optics or scientific 
instruments. H, E. BUER 


ANALYSIS OF WEATHER CHARTS 


Principles of Meteorological Analysis 
By Walter J. Saucier. Pp. xvi+438. 
University of Chicago Press; London: 
University Press, 1955.) 75s. net. 


OT long ago there were two schools of thought 

in meteorology : one school held that weather 

bas its origin in the higher atmosphere and is only 
a by-product of more important events there; the 
“other maintained that the irregular distributions of 
land and sea, mountain and plain, and heat and cold 
on the Earth’s surface produce our weather systems 
and that these react on the atmosphere above with 
an intensity that diminishes progressively with height. 
* Meteorologists now know that changes occur at the 
top of the troposphere as rapid, as frequent and»as 
violent as those near the surface and are related to 
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them: ‘though the bulk of differential heating and 
the friction in the atmospheric engine occur at the 
bottom, the main cogs and flywheels are higher up 
But no one yet knows how the parts fit together. 

Strictly, as a man of science, the meteorologist 
should eschew attempts to forecast the behaviour of, 
the atmosphere until he has a coherent and properly 
tested theory of its mechanism: but the optimism 
of his predecessors, based on inadequate knowledge 
of the real intricacies of their task, and perhaps also 
the occasional successes of the weather-lore man, 
have forced his hand: the meteorologist has had to 
work empirically, using ‘his hypotheses for forecasting 
as he goes along. Cireumstances have now given 
him his chance to put things right. To cope with 
the flood of information about conditions up to great 
heights that is needed several times a day for aviation, 
he has sought the help of high-speed computing 
machines, -and to use them he has had to devise 
models in mathematical terms for describing the 
simpler features of the atmosphere. These models 
have already been used with promising results for 
forecasting the changes of the next day or two ; but 
until the potentialities of the newer processes are 
thoroughly explored, the forecaster will still need to 
analyse his own charts. Now this in itself is a com- 
plex task. It demands a long training in constructing 
a three-dimensional picture of the atmosphere from 
separate charts of horizontal and vertical sections, 
and also in accounting for the changes from one set 
of observations to the next. 

But although analysis is an essential stage in the 
preparation of any forecast, the writing of the first 
text devoted wholly to the subject has been left to 
Prof. W. J. Saucier, associate professor at the Agri- 
cultural and Mechanical College of Texas, and 
formerly instructor in meteorology in the University 
of Chicago. In every respect Prof. Saucier has 
produced an excellent book—clear and comprehensive, 
with enough diagrams and physical explanations to 
make the reading easy, and with the right amount of 
mathematics for rigorous stiffening. The first third 
is concerned with the necessary tools and techniques 
—the atmospheric variables and -their physical 
relationships, stability, the characteristics of thé 
various kinds of chart and diagram, and the theory 
and practice of scalar analysis. In the main business» 
of the text, the author discusses analysis of surface 
charts and isobaric and isentropic charts for higher 
levels, vertical cross-sections of the atmosphere and 
the kinematics of airflow; the chapters on each of 
these sections should make rewarding reading for the 
experienced forecaster as well as for the trainee, andi 
will take him over a wide range of up-to-date thought 
on the functioning of the atmosphere from the 
forecaster’s point of view. As befits their nature 
and their place in a book of this scope, large-scale 
and local features and charts for tropical regions are 
treated more sketchily (forty pages in all) in the last 
three chapters. 

The text is well documented both by footnotes on 
each double-columned page for particular references, 
and at the end of each chapter for more genera. 
reading. Throughout the work the author has 
succeeded in combining a sound treatment of the 
physical processes with his account of the empirica 
principles of analysis, and he has striven to treat th: 
atmosphere as a single system the parts of whicl 
interlock through great depths and over wide arear 
even though the mechanism is not yet fully under 
stood. A J. M. Stage 
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Atlas du. Ciel A aes 
Par Vincent de Callatay. Pp. 151-++11 photographies. 
(Bruxelles: Les Éditions de Visscher, 1955.) 450 
Belg. fr. 


HIS is a star atlas for amateurs. The author 

certamly succeeds in catching the eye by & 
series of maps of considerable beauty in which the 
stars appear white and the sky black. The maps are 
not obscured, by printing further information on to 
them; instead, the constellation names and boun- 
daries, star names, co-ordinates and further informa- 
tion are added by means of subsidiary maps and 
tables. 

There are nine maps depicting a full hemisphere 
from various aspects, and in these there is no differ- 
entiation of the magnitudes of the stars shown. Then 
follows the main series of twenty-seven rectangular 
maps each covering a region of about 70° x 50°. 
For these the magnitudes (down to the fifth) are 
differentiated, but not very clearly. Those maps 
referring to the northern and equatorial regions of 
the sky have north at top, while the southern maps 
have south at top. Running through the book is a 
useful description (in French) of the various types of 


object in the sky and of other astronomical matters, ` 


but this text matter is not particularly connected 
with its nearby map. At the end there are tivelve 
fine photographs chosen from the Mount Wilson- 
Palomar list of celestial objects. 

The arrangement is not a very convenient one for 
those who wish to use the book as a working star 
atlas. It is somewhat difficult to locate the appro- 
priate map, and then it is necessary to look elsewhere 
(sometimes over the page) to interpret it. Some 
minor inconsistencies and inaccuracies “can. be 
detected. C. W. ALLEN 


Semi-Micro Organ'c Preparations 

By Dr. J. H. Wilkinson. Pp. x+94. (Edinburgh 
and London: Oliver and Boyd, Ltd., 1954.) 8s. 6d. 
net. - 


R. J. H. WILKINSON joins the growing band 

of chemists who have pubhshed their methods 

of preparing orgamie compounds on the so-called 

‘semi-micro’ scale. Smce one of his recipes requires 

50 c.c. of one reagent and 4-5 c.c. of another, ‘small- 

scale’, which many favour, would seem to be the 
better term. 

In an opening section of eleven pages, the author 
describes his techniques, which mclude not only 
customary small-scale types but also pieces of 
apparatus of his own design. In the remaining pages 
he gives clear instructions for a variety of preparations 
ranging from the simple esterification to catalytic 
hydrogenation, and to the more elaborate exercise 
requiring the use of a reagent such as aluminium 
4sopropoxide. He blends with his instructions 
valuable comments on the reaction in question and 
directs attention to significant points of theory. 

The experiments do not run m a sequence and do 
not cover any particular syllabus, the intention being 
to show what can be done on the small scale. As 
with other enthusiasts, Dr. Wilkinson occasionally 
overworks an innovation. Thus he uses a special 
apparatus for the preparation of tribromaniline, 
when surely & drop of each reagent brought together 
on a watch-glass would suffice. Nevertheless, this is 
a helpful book for those desirous of becoming 
aequamted with these economical -and time-saving 
methods. G. Fowrzes 
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The Science Masters' Book 

Series 3, Part 2: Chemistry. Arranged and edited 
by G. Fowles, with the assistance of E. H. Coulson 
and Charles Holt. (Experiments selected from Nos. 
68-128 of The Schoci Science Review.) Pp. xi+286. 
(London: John Murray (Publishers), Ltd., 1955. 
Published’ for The Science Masters’ Association.) 
17s. 6d. net. 


HIS book contains selected experiments, appar: 
atus and teachirg devices from the School Science 
Review of the past sighteen years, divided into six 
parts which vary by design from the very elementary 
to the more advanced work of a sixth form. Through- 
out the book the lesson of what improvisation has 
meant to the schoolmaster is plain to see, and, if for 
this reason only, the book should be stimulating for 
teachers of any experience. 
Of course, the selection is bound to meet with 
criticism ; but it is a hitle difficult to understand 


, why in some cases more pruning was not carried out, 


so leaving space for other experiments—three ways 
of showing the action of steam on magnesium are 
given, when the last and simplest would have sufficed. 
Tm all cases the essential details are given, and the 
diagrams are very clear; but here again some of the 
latter might well have been omitted without loss of 
clarity. As more than, a hundred authors have con- 
tributed to this book, it is only to be expected that the 
standard of clear and concise English has not always 
been maintained; but the use of the word ‘treat’, 
the first person, and some asides are to be deplored. 
A new departure is the mtroduction of theoretical 
comments and a list of references, and this is most 
pleasing and helpfu.. The later sections are very 
well done, particularly those on electrochemistry and 
small-scale work. The book as a whole should be a 
welcome addition to any science teacher's bookshelf. 
J. C. STREDDER 


University Physics 

By Francis Weston Sears and Mark W. Zemansky. 
Second edition, with Supplementary Problems. Pp. 
viii+1031. (Cambridge, Mass.: Addison-Wesley 
Publishing Company, Inc., 1955.) 10 dollars. 


HIS book covers the whole of physics up to 

approximately crdinary-degree standard. It :& 
lavishly illustrated with well-thought-out diagrams, 
‘multiflash’ photographs of moving bodies in dealing 
with mechanics ani sound, and one two-colour 
diagram. It should be very useful to the students 
to whom it is addressed. It is doubtful, however, 
whether it would fit in with the British university 
system ; ıt ıs too elementary as an introduction for 
students who have »assed Advanced Level physics 
at school and, in spite of its size (and weight), 16 
does not include all that is usually dealt with in an 
ordinary-degree course. Rugidity and the twisting of 
rods, for example, ar not meluded, nor the relation- 
ship between the elastic moduli. 

The rationalized M:K.S. system of units is used 
for dealing with magnetism and electricity. Despite 
its obvious practical advantages, the reviewer thinks 
that it is not a suitable system for introducing the 
subject to elementary students, with its arbitrary 
introduction of the factor 4x, and the premature 
disclosure of the rol» of the velocity of light. 

On the whole, ho-vever, the book contams many 
novel and interesting ways of presenting the various 
branches of physics, and university teachers in 
Britain may well prafit by its study. 
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ISLEWORTH, OF THE 


NATIONAL COAL BOARD 


By Dr L: C. TYTE, C.B.E. 


Director ot 


HE Mining Research Establishment was founded 

by the National Coal Board in July 1952 within 
the Scientific Department under the director- general, 
Dr. Idris Jones. It is the first research unit of 
any size to be assembled m Britain for the study of 
mining problems other than those directly related to 
safety. The purpose of the Establishment is to carry 
out research aimed at increasing the efficiency of 
coal production, in which health and safety con- 
siderations are implicit, and it works in very close 
touch with the Board’s Central Engineering Estab- 
lishment at Bretby, which is responsible for engineer- 
ing development. 

The site selected for the Establishment was the 
former British Lion Film Studios at Isleworth, 
Middlesex; it covers an area of some six and a half 
acres and is situated in pleasant surroundings in the 
London area. Reconstruction of the existing build- 
ings has been in hand over the past four years, and 
the present scheme will be completed before the end 
of the year. This will provide extensive modern 
laboratories, working spaces for large-scale technical 
experiments and adequate workshop and other 
ancillary services. - 

The initial plan was for an Establishes with a 
staff of 350, of whom 230 would be scientists and 
scientific technical officers, and having an annual 
revenue expenditure of about £300,000. Unfor- 
tunately, through the national shortage of scientists 
and technologists, this size has not yet been attained. 
Although the investigations are primarily of a 
physical and mechanical engineering nature, the 
range and complex nature of the work are such that 
it is usually advantageous to employ teams of staff 
trained in different disciplines. Thus, in addition to 
physicists and: mechanical engineers, ming and 
electrical engineers, metallurgists, mathematicians, 
geologists and chemists are all making valuable 
contributions to the solution of the urgent national 
problems of coal mining. 


. Coal Winning 


The most important task assigned to the Estab- 
lishment is research into methods of improving tech- 
niques of coal winning, with prime emphasis on 
mechanization. This objective provides an inter- 
esting example of the constant interplay there must 
be in this work between laboratory experiments 

. and underground field trials. Machines for winning 
coal from the seam employ cutting tools ranging 
from small, rapidly moving picks to large, massive, 
slowly moving wedges which may be applied con- 
tinuously or impulsively. The machines are required 
to operate in & wide variety of conditions depending 
on the mechanical properties of the coal substance, 
the thickness, gradient and other geological features 
of the seam, and the nature of the roof and floor 
rocks and the forces and constraints which they 
impose on the seam. It will be appreciated that 
mechanical breaking down of the coal from the 
seam is not enough, but that mechanical means of 
loading the won coal on to the face conveyor system 


is an essential to increased mechanized product- 
ivity and is a feature of modern cutter-loader 
machines. 

One of the lines of attack followed in the laboratory 
has been the examination of the mechanical properties 
of coal, including measurement of the elastic constants 
and a study of coal breakage. This work is com- 
plicated by the fact that, as a bedded material, coal 
behaves differently to forces normal and parallel to 
the bedding planes. Moreover, it is intersected by 
planes of weakness normal to the bedding planes 
which on the larger scale are known as cleats. Coal 
is also, petrographically, a very mixed substance. 
Hence, in order to restrict the total number of vari- 
ables while stil retainmg a representative cross- 
section, nine coals have been selected for all experi- 
mental work. In spite of these difficulties, progress 
is being made in buildmg up an understanding of 
coal breakage. 

In parallel with these experiments, measurements 
are being made on the forces required to pull tools 
through blocks of coal and the influence of such 
factors as depth of cut, blade angle, direction of 
cleat to the direction of cut, the coal used, size of 
product, ete., on the peak and mean forces required. 
From earlier experiments of this kind, it was observed 
that the force required to draw a tool through hard 
coal was not uniform but rose to peak values at 
places of high resistance, afterwards dropping to low 
values when fracture of the coal had occurred at these 
points. This observation led to the idea of applying 
percussion to a plough blade, which would only be 
called into operation when the blade encountered 
locations of high resistance increasing the tension on 
the haulage chain. This had the advantage of reduc- 
ing the peak loads on the haulage chain, thereby 
improving the stability of the plough, and gave promise 
of a machine capable of cutting coals too hard for 
attack by conventional static-bladed ploughs and of 
working in thin seams, for which there is currently 
an urgent need. Experimental models of such an. 
‘auto-percussive’ plough have been made and usedi 
underground, and this work is being prosecutedl 
vigorously. 

Coal is, of course, also won by blasting it from the 
solid, or undercut seams. As a means of improving 
safety in the use of explosives and of reducing the 
dust hazard mentioned below, the idea of blasting 
coal by explosive charges placed in holes already 
filled with water under pressure has been advanced 
and is in use experimentally in certain pits. Research 
is in hand to examine in detail the basic factors 
entering into this technique. 


Strata Control 


Almost all mechanized cutter-loaders requir 
*prop-free' fronts ; that is, coal faces without prop: 
more or less up to the coal face but with the roo 
supported in this region by cantilever roof bars 
Increased output calls for increased fates of advance 
of mechanized. faces, and the trend will be to roo. 
support systems advanced mechanically, and ulti 
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mately automatically, rather than by manual 
wesetting of props. To extend these techniques with 
safety, much more knowledge is required of the 
conditions they have to meet. Hence the first 
objective of the research on strata control has been 
Ko devise experimental methods for measuring under- 
«round the loads which props are called upon to 
‘withstand and'the convergence and lateral movement 
Woetween roof and floor. 
The problems so far discussed are only concerned 
«vith the immediate protection of men working in the 
zoal face; there is also the important problem of 
utimate support of the overlying strata in the waste 
area which controls surface subsidence and the 
workability of other adjacent coal seams. Agam, 
«here is a wide field for pressure measurements both 
in packs built in the waste and also in the virgin rock 
"before the coal has been extracted. 

These measurements, important though they are, 
are only the first steps to obtaining an understanding 
of the stresses and movements in the strata induced 
by the operations of mining. 


Driving of Tunnels 


While much of British practice follows the procedure 

of making roadways in the coal seam, it is an essential 
‘feature of opening up new districts and developing 
saew mines that tunnels and drifts should be driven 
Khrough rock. The speed with which this can be 
done is of importance since, by this means, new coal 
resources can be made more quickly available for 
wroduction and the capital cost of new workings 
weduced. Much can be done in this direction by 
studies of organization and management. This, how- 
aver, is outside the scope of the Establishment, and 
ts being carried out by the National Coal Board’s 
aProduction Department ; ; research is being devoted 
to the actual mining processes. Rock drilling is an 
important aspect of tunnelling and extensive investi- 
zations are being made. One of these is concerned 
with the incidence of ‘clogging’ with rotary-drill 
ios by the debris created in making the hole. 
Jonventional twist-drill bits, both with streamlined 
ind non-streamlined bit-rod connexions, Continental- 
ype bits and hollow-type bits deriving from earlier 
work in the Establishment, have been compared. 

The new technique of percussive-rotary drilling 
188. been examined in a preliminary way, and the 
‘esults indicate such promise that the work will be 
sxtended to find the most suitable combination of 

«variables for coal-measure rocks. 

In parallel with the experiments on drill design 
liscussed above, a study has been made of the 
netallurgy of hard tool tips for drills. The relative 
rarts played by abrasive wear.and by chipping have 
;»een established, and although much work remains 
;» enable the optimum cobalt content and grain size 
œ be established for any particular purpose, it has 
seen possible to draft-a provisional specification for 
ungsten carbide drill-tip materials. Similar ques- 
zons arise in determining -the proper material to use 
‘or coal-cutting tools; but this is only one class of 
he many metallurgical problems arising in the 
ndustry, which is one of the biggest users of steel 
n Britain. 


` 


Underground Conveyance of Coal 


When coal has been won at the coal face, it has 
shen to be transported to the pit shaft. One of the 
wteps in mechanization of pits during the past fifty 
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years has been the introduction of belt conveyors for 
this purpose, and now more than 90 per cent of the 
coal raised is moved in some part of its journey to 
the pit bottom by conveyor. The Creswell Colliery 
disaster of 1960 directed attention to the fire hazard 
of rubber conveyor belting, and, following research, 
P.V.C. (polyvinyl chIoride) belting is now obligatory 
for all new purchases of belting. However, although 
the introduction of P.V.C. has eliminated the inflam- 
mability of belting as an underground hazard, it does 
not mean that the perfect belt has been produced. 
Investigations are in hand to determine the optimum 
design and materials for the belt to have a long life 
of efficient service. Such. factors as flexibility, 
distribution of load between the various plies and 
frictional properties o7 the surface are being examined; 
but for use in some situations in the pit, it would 
appear that random damage such as holing or edge 
tear are the most important factors to be considered. 


Environmental Conditions 


A consequence of working or disturbing coal and 
the surroundmg rock strata is the emission of methane. 
This is well known to offer a serious explosion hazard. 
Research at Isleworsh in this field is directed to 
improved instruments, both portable and fixed, for 
providing both an £larm or cut-out system when 
the percentage of meshane in the mine air exceeds a 
prescribed level and also to give a continuous monitor 
record of the methan> content. In addition, instru- 
ments are being devised to measure high methane 
concentrations requirsd in connexion with methane- 
drainage schemes. 

When coal or rock is broken, it is inevitable that 
some fine dust is formed. If this becomes airborne, 
the respirable portion (that is, less than 5 microns in 
size) presents a seriovs health hazard as the cause of 
pulmonary diseases. This has long been a matter of 
serious concern to the National Coal Board, which has 
devoted a great deal of effort to combat the scourge 
of pneumoconiosis. The part played by the Establish- 
ment is in dust assessment and study of means of 
suppressing it. The conception of the elutriator to 


. eliminate the collection of dust larger than the size 


range required has samplified the counting of slides 
to determine dust concentrations, while the recent 
development of the ‘long-running thermal precipi- 
tator’, which will record the mean airborne dust 
concentration over a working shift, will do much to 
assist the determinstion of dustiness of working 
conditions. The problem of suppression of airborne 
dust has proved far less tractable. Experiments and 
theoretical considerations have shown that gravity 
water sprays are vélueless for removing airborne 
dust in the respirable range from mine air, although, 
of course, this does not mean that water sprays may 
not be useful for corsolidating dust before the coal 
reaches transfer points and hence reducing the amount 
of dust made airborne. However, studies in dust 
suppression by water and wetting-agent solutions 
have suggested that the particular coal concerned 
plays an important part in the effectiveness of such 
measures, and the problem is receiving further close 
attention. The difficalties of dust suppression under-- 
line the fact that the real solution is to minimize the 
dust produced rather than to attempt to deal with 
it once it has been made, and hence studies have 
been made on the production of dust by different 
methods of coal breaxage and by technical methods 
of working such as drilling. 
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It is opportune to remark that fine dust coarser 
than the respirable faction is also a hazard in mining, 
since a cloud of such coal dust can participate in an 
explosion initiated by a methane gas explosion, 
augmenting the force of this latter explosion to a 
very marked degree. Work on this, as on all explo- 
sion problema, is done by the Safety in Mines Research 
Establishment and not by the Mmmg Research 
Establishment. Close touch and interchange of 
views is maintained between the two Establishments. 

Although most British pits are fairly dry, the use 
of water for dust suppression increases the relative 
humidity of hot^workimgs. The combined effect of 
high temperature and high relative humidity has a 
deleterious effect on the physical and mental working 
capacity of men. At the moment, this problem arises 
principally in headings, but future exploitation of 
deeper coal measures will make the problem more 
acute. A preliminary study is being made of the 
" sources of heat to underground workmgs, of which 
one of the chief is heat flow from the virgin strata 
surrounding the opening, and of means of ameliorating 
working conditions. 

Ventilation plays an important part in controllmg 
the environmental conditions from whichever of the 
three sources discussed above the noxious effects arise. 
Again, the prime problem from the research angle is 
the precise measurement of the quantities concerned, 
such as air pressure, mass flow, temperature and 
humidity of the air stream. 


Instrumentation 


A recurrent need in all fields of mining is for more 
measurements and for instruments with which to 
make them. Due to the explosion hazard, all 
instruments must either be intrinsically safe or housed 
in a flameproof box. Instruments existing commer- 
cially to make the measurements required by the 
current research programme with the necessary 
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degree of accuracy are virtually non-existent. Hence 
a considerable portion of the effort of the Establish. 
ment is devoted to devising and designing pitworthy 
instruments which wil do their job safely unde: 
exacting conditions. There are advantages m using 
transistors as a substitute for valves, and a numbe» 
of instruments are in the course of development 
which employ these devices. 

Not merely are measurements required for the 
study of environmental conditions and the behaviow 
of strata but also to give a precise picture of the 
performance of a coal-winning machine underground. 
This is an entirely new field, and instruments are at 
present being devised and constructed to give com- 
prehensive information on the forces encountered by, 
and the performance of, the ‘auto-percussive’ plougk 
when working in a seam. This technique should 
give most valuable information for the design of new 
and improved machines of all sorts. The need foi 
adequate instrumentation in environmental studies 
has already been mentioned; but it should be 
emphasized that this phase is only the provision of» 
the tools to attack the main problems in those fields 
which are concerned with the improvement of under- 
ground working conditions. 

Mining is a traditional industry in Britain and, as 
such, is. one cn which it is difficult for research tc 
make an immediate impact. However, it 1s bristling 
with complex problems requiring urgent solution, andl 
it is therefore a stimulating challenge to scientists 
and engineers. No doubt, in many cases, careful 
work will merely establish that current practice, 
resulting from an intuitive approach and long 
experience, is in fact soundly based. But the coal- 
mning industry must advance and is in fact advancing 
in 16s technique at an ever-increasing pace; and here 
scientific research will make its fullest contribution 
and reap its reward by helping the advance om 
national prosperity. 





r 


THE PLACE OF SCIENCE AND THE HUMANITIES IN EDUCATION 


DEBATE on the motion ‘That Science can pro- 
vide as Good an Education as the Humanities” 
was organized by the Fine Chemicals Group of the 
Society of Chemical Industry, and was held in the 
Senate House of the University of London at 7 p.m. 
on. April 20. Sir Wiliam Ogg was chairman of the 
debate, which was attended by some five hundred 
people. Speakers for the motion were the rector of 
the Imperial College of Science and Technology, 
London, Dr. R. P. Linstead, and Prof. A. R. Ubbe- 
lohde, also of that College. Speakers against the 
motion were the vice-chancellor of the University of 
Nottingham, Mr. B. L. Hallward, and the headmaster 
of Winchester College, Mr. H. D. P. Lee. After these 
speeches, brief contributions from members of the 
audience were made at the invitation of the chairman. 
* In the course of the debate, it was evident that 
there was some shift of targets, according to whether 
the speakers on either side were thinkmg of education 
chiefly at the school-level, or whether higher educa- 
tion was included and even specifically aimed at. 
With regard to public school and secondary 
education, Mr. Hallward said that to include an even 


greater proportion of scientific subjects than hereto 
fore, so as to produce more young technicians trainec 
in science on something lke: the reputed Russiar 
plan, could have grave objections with regard tc 
their other opportunities and duties in adult life 
Mr. Lee stressed the practical difficulties from the 
point of view of an already crowded school time 
table. When essential school subjects such as Englist 
language and literature, geography and history hav 
been provided for, and highly desirable subjects suct 
as at least one foreign language and mathematic: 
have been included, the distributable periods fo» 
more science or for other subjects are in practic 
quite limited. Furthermore, not much physics car 
be usefully taught at school before sufficient mathe 
matics has been mastered. 

These considerations were not really in conflic 
with Dr. Linstead’s practical formula that everyone 
should acquire a very good knowledge of their owr 
language and of mathematics, at least one foreigr 
language (preferably living), general science anc 
history and geography—chronology and the globe 
in Locke’s words. Subsequent specialization in th 
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«arts or the sciences may occupy, say, two years at 
school and three at the university ; but premature 
specialization is deplorable both for scientists and 
for non-scientists. 

Prof. Ubbelohde said that though all would agree 
«about the strength and grace contributed to the 
spirit of man by the new learning of the Renaissance, 
«certain grave sources of weakness arise from the 
‘more mechanical practices of humanistic school 
sieaching. Instead of giving real access to Greek and 
Roman civilization, all too often there is a prolonged 
«and clumsy fumbling with rules of grammar and 
«composition, and the mechanies of constructing 
Greek and Latin verses. Instead of teachmg living 
«foreign languages, schools often teach lists of words, 
«rregular verbs and grammatical rules. Instead of 
Keaching history as a living perspective of human 
‘thought and action, schools often -concentrate on 
kmgs and queens and concubines and sometimes on 
archbishops and heretics. 

Each of the speakers also dealt with broader 
whilosophical aspects of education in science and m 
the humanities, and with higher education at the 
universities. Dr. Linstead quoted the “fanaticism of 
veracity” for which scientists were praised by 
Kiuxley ; though this is only partly compensated for 
*y the greater appreciation of beauty which may be 
attributed to humanists, the mam influences which 
iffect the moral and social education of a man come 
yom outside his formal instruction and are essentially 
ndependent of the choice of his main subjects of 
study. A university student specializing m science, 
j;artieularly for an honours degree, has to work very 
ward to master a large amount of factual material, 
ind to complete the practical courses required. 
Particularly m the early years of a scientist at a 
miversity, these heavy demands on time leave far 
ess opportunities for general reading, for games and 
ven for gossip. At first, science students appear to 


yecome more narrow, more specialized and even. 


‘ather duller than their humanistic contemporaries ; 
»ut at the postgraduate stage, after this novitiate in 
cience, a great breadth of mterests 1s discernible ; 
'omparisons at this level are by no means unfavour- 
«ble to'& scientific university education. In the 
‘esearch laboratory, both the crrtical faculties and 
reative power of students recerve ther maximum 
mcouragement. 
pit of inquiry, and its real satisfaction by research, 
s an unforgettable educational experience. <A 
ositive advantage ıs the large element of practical 
vork involving skilled use of the hands, which is an 
indoubted source of satisfaction to so many scientists. 

Mr. Hallward and also Mr. Lee stressed the large 
‘aps in an education specializmg m pure science. 
thief of these is that the sciences do not give access 
o judgments of value. In particular, science 1s 
moral. It may provide just that knowledge which 
3 required for automation, but science fails to give 
n understanding of human motives which are 
qually important for automation—for example, in 
iealing with trade union problems. 

To focus this part of the debate, Mr. Hallward 
ave 8 list of some of the most compelhng problems 
f our age, 1n order to pomt out that an education 
ased exclusively on science could make the best 
ontribution to their solution m only very few 
astances. These were: (a) the spiritual and moral 
risis of Western civilization ; (b) the conflict between 
Jhristianiby and materialism; (c) international 
«nsion ; (d) the growth of the power of the State 
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and the tendency tc sacrifice hberty for equality ; ^ 
(e) the evil power of certain dictators or oligarchs 
over men’s minds, ih the possibilities of “brain 
washing’; (f) industrial strife, with special reference 
to current policies of ‘beggar my neighbour’ and 
certam aspects of trade union politics’; (g) world 
population and food supplies; (A) education for 
leisure, shortening of the workmg day,-the develop- 
ment of automation; (7) the triumph of ugliness and 
Philistinism. j 

Those opposing conceded that science trains the 
quantitative measuring faculty in the broadest sense. 
It develops human rapacities for;observation and 
experimentation, especially in the quantitative fields 
of experience. Popular use of the word ‘scientific’ to 


‘mean ‘rationally: argued’ is, however, very super- 


ficial. Even where science can provide or suggest 
solutions to current rroblems, scientific traming does 
not develop-the facuby of arguing about opinions, or 
of persuadmg human behaviour. Both the emotions 
and the artistic sense are bighly important for sound 
living, and are left wholly uneducated by science. 

Prof. Ubbelohde swressed that an excessive pre- 
occupation with specialized knowledge in either the 
arts or the sciences w-ll fail to develop social faculties 
in & man or woman. But science has a real social 
contribution to mak» in the sense that even the 
humblest learner begins to understand by the earhest 
steps of his progress that he belongs to a house of 
many mansions, built by the labours of many workers 
and honourmg named heroes from all over the world. 
Science gives one of the most direct entries to um- 
portant activities thas transcend national differences. 
So far from sensing barriers between the learning of 
various nations, scientists are keenly and indeed 
desperately aware o7 the mterdependence of the 
peoples of mankmd. To form a part, however 
humble, in an internstional advance upon ignorance 
and human helplessness is a social privilege which 
belongs naturally to scientists. 

A second important educational fact about science 
is that many people 3nd natural phenomena highly 
interesting. For example, Sir Walter Raleigh, 
Charles II and Dr. Johnson had all found solace from 
other troubles m. a ccncentration on practical chem- 
istry. Education to be effective must harness and 
guide real, substantial and perennial interest. 
Furthermore, since interest in natural phenomena 
can be developed and cultivated at various levels, 
scientific education tends to cement together rather 
than to separate various classes m the community. 

A unique contribution to education made by 
science is in its approach to knowledge by experi- 
ment. This highly distinctive practice ıs quite 
modern. To utilize the full educational force of 
science, 15 1s not sufficient to teach abstract sciences 
of the mind, such as mathematics. The mind must 
grow by learnmg to humble itself before objective 
facts of observation. By degrees ıt must learn to 
submit even the most forceful and umposing mental 
constructions to external tests. Almost m spite of 
itself the intellect leerns that much human know- 
ledge incorporates progressive experience. Know- 
ledge inherited from precursors is important, but 
trang particularly in the experimental sciences 
cannot induce complacency with mherited knowledge. 
Notwithstanding our chrunken world, the vast realm 
of knowledge remains wide open to scientific explora- 
tion. This maintairs a freshness of outlook in 
scientific education; as is only natural, for human- 
istic learning the educational enthusiasm which was 
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at its flood at the time of the Renaissance has by 
now undergone considerable attrition. 

Each of the speakers, whether for or agamst the 
motion, made ıt elear that no support should be 
given to a humanistic education without access to 
science and the experimental method, or to an 
education that was wholly scientific without access 
to a training in values. Even from the strictly 
vocational point of view, the technological climate 
we now live in makes demands .on education that 
are not fully met by past practice. Power on a very 
extensive scale has been placed in human hands 
during the past fifty years—as always in thmgs 
ioe wee power and knowledge for good or for 
evil. - 

We simply cannot allow anyone with any vocation 
of leadership or of effective service to remam wholly 
ignorant of science. In order to judge and to diréct 
important policies, perspectives of action need to be 
viewed rightly ; this mcludes judgments of potential 
contributions from science and technology. It is 
equally foolish to attribute our current malaise 
wholly to the ignorance of humanists at odds with 
forces they do not understand, or wholly to the 
rashness of uneducated scientists acting under the 
impulse of monstrous powers they should never have 
released. A new educational synthesis between 
humanism and science seems called for. 

In this connexion, an important observation was 
made by one of the audience, Mr. J. A. Ratcliffe. 
The current forms taken by science teaching at 
schools and still more at the universities are determ- 
med by a strong vocational demand. By the time 
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scientists or engineers or medical.men or many othe 
university graduates leave the university, they are 
expected to have acquired effective trainmg m ther 
speciality. Teaching courses in science contam. ir 
themselves many of-the benefits claimed for : 
scientific education; but their need to provide 
effective specialized training makes it necessary t 
include features not in themselves of high educationa 
value. 

A similar comment can probably be made abou 
specialized courses in humanistic subjects when thes: 
aim at giving effective specialized training. It ca: 
likewise be argued that the influence of the Renais 
sance grammarians still unduly affects education i: 
classical subjects at school; unconsciously this i: 
still organized to give a training which was of grea 
importance for those who needed accurate profes 
sional use of Greek and Latin. By thinking ou 
afresh the content of a course m general science a 
the university-level, including access to the experi 
mental method, it should prove possible to mak 
even fuller use of the educational possibilities o 
science and to promote a new ‘Greats’ course com 
bining humanities and sciences effectively. 

With all this new ‘tailoring’, it is not yet clea 
whether the specialists m either camp will be able t« 
mparb the vital academic experience of study u 
depth of selected subjects to students of new hybric 
courses. The debaters did not enlarge on such doubts 
but were content to agree that appropriate access tc 
the humanities and to the sciences is a necessar} 
part of good education at the present tyme. 

A. R, UmBELOHDE 


EPOXIDE RESINS 


NDER the title '"Epoxide Resins, their Chemistry 

and Structure in Relation to thew Properties 
and Appheations", the Plastics and Polymer Group 
of the Society of Chemical Industry: organized a 
symposium during April 11-13, which was held m 
the Beveridge Hall of the Senate House, University 
of London. About four hundred scientists registered 
for the conference, including forty overseas repre- 
sentatives of the United States, the Netherlands, 


. Switzerland, Germany, Italy, Belgium, France and 


Sweden. Preprints of most of the papers presented 
were available before the meeting, so that authors 
needed only to summarize their contributions, with 
the result that ample time was available for dis- 
cussion. Dr. S. H. Bell, chairman of the Group, 
acted as general symposium chairman; Dr. J. J. P. 
Staudinger, the late Dr. S. Whitehead and Dr. 
N. J. L. Megson took charge of the individual sessions, 
which were all well attended. 

The considerable interest aroused. by such a special- 
ized, subject as epoxide resins is to be attributed to 
the comparative newness of the materials, which 
have been commercially available for only a few 
years, combined with the outstanding properties, of 
the products and a lack of detailed knowledge of 
their chemistry. They‘already hold a firm position 
as excellent adhesives, and they show great promise 
in the glass laminating field and for the potting and 
encapsulating of electronic equipment. Furthermore, 
as some of the papers showed, they are capable of 
extensive modification to yield products of potential 
value in other applications. 


E 


The reaction of epichlorhydrin with a phenol t 
give an epoxide derivative has been known for abou 
a hundred years, but the exploitation of the methoc 
in the production of a polymer 18 a recent invention 
Epoxide resins were developed simultaneously by 
Ciba m Switzerland and by Davoe and Raynolds it 
the United States, and were first made on an indus 
trial scale in 1950. The essential step 1s the reactior 
of epichlorhydrin with a bifunctional phenol, of which 
diphenylolpropane (2: 2-bw(4-hydroxyphenol) pro 
pane) 18 the commonest example. The type o 
molecule obtained can be represented by formula T 


Oo . 
NC < 
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where R is 


The value of n will depend on such factors as ratr 
of reactants and time of condensation. If is unit; 
or greater, then the characteristic.structure is tha 
of an aliphatic aromatic polyether contaming termine 
epoxy groups and- pendent hydroxyl groups. Th» 
molecule can be cured or hardened by the additio 
of dibasic acid anhydrides, such as phthalic anhydride 
or of aromatic or aliphatic polyamines or relate 
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sompounds. The curing conditions and properties 
of the final resins will depend on the molecular 
veight of the original uncured resin and on the type 
of curing agent used. 

As pointed out by Mr. E. S. Paice, commercial 
woduction depends on the large-scale availability of 
spichlorhydrin. This compound is now made as an 
ntermediate in the synthesis of glycerin through the 
10t chlorination of propylene, and production is 
ikely to be undertaken in Europe later this year. 

The fourteen papers of the symposium, although 
very varied in character, can conveniently be grouped 
roto four maim categories : chemical aspects, including 
uardeners (five papers); modified resins (three 
apers); applications (two papers); and special 
«aspects (four papers). 


Chemical Aspects 


Difficulties associated with hardeners were dis- 
ussed by F. J. Allen and W. M. Hunter, with special 
-eference to resins containing no free hydroxyl groups 
formula I,n —0). Hardeners such as phenolic resins 
aay react in three ways, all of which lead to the 
ormation of a potentially reactive hydroxyl group. 
Zpoxide/phenolie resin mixtures are stable for con- 
iderable periods, and as a result are useful for 
«aking laminates, since umpregnated sheets can be 
tored safely for several weeks. Acid anhydride 
sardeners are frequently used, but suffer from the 
‘efect that they are insoluble in the epoxide resin at 
oom temperatures, so that mixing and curing have 
o be earned out at high temperatures and for 
xtended times. T 
Aliphatic and aromatic amines are more favoured 
cause they can induce hardening at low tempera- 
ures. Furthermore, if polyfunctional amines are 
ised, they can cause ready cross-linking. They may 
ct catalytically, causing polymerization through 
poxide groups, or they may function by reacting 
«ith the resm. - Tertiary ammes or monofunctional 
-econdary amines are typical of catalytic hardeners, 
vhich bring about ionization of epoxide groups. 
Typical polyfunctional aliphatic amines are diethyl- 
netriamine and triethylenetetramine. The dis- 
dvantages of such amines include development of a 
igh exotherm during hardening, whereby bubbling 
3 caused in the resin; toxic properties; short pot- 
‘fe of resins made with them ; and critical naturé of 
esin/amine ratio. Some of these drawbacks can be 
vercome by using adducts or reaction products of 
the amines with other compounds, including the resin 
self, acrylonitrile and ethylene (or propylene) oxide. 
uch adducts mcrease pot-life and reduce exotherms 
ut tend to bring about some deterioration m pro- 
erties of the cured resin. For general use, aromatic 
mines such as m-phenylenediamine and 4: 4’- 
iaminodiphenylmethane are satisfactory, leading’ to 
igh heat-distortion temperatures and good mechan- 
3al properties. 
Dr. W. Fisch, with Dr. W. Hofmann and Dr. J. 
<oskikallia, described chemical investigations on the 
ardening of resins (formula I, n=l or more) with 
hthahe anhydride. Previous work had shown that 
he anhydride reacted with pendent hydroxyl groups 
ə yield monoeSters, and that the carboxyl group 
kus formed reacted with an epoxy group to give a 
ister and a further hydroxyl group, which could 
self react with anhydride. Analytical studies of 
Ibe reaction revealed the surprising fact that epoxy 
roups decreased much more rapidly than the diesters 
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increased, and it therefore appeared that epoxy 
groups must take part in other reactions, for example, 
with hydroxyl groups. It was further found, sur- 
prisingly, that the reaction of anhydride with hydroxyl 
groups leads to.an equilibrium which is strongly 
dependent upon temperature. Fisch concluded that 
a cured resin contains anhydride, monester and 
hydroxyl groups ever after complete reaction of the 
epoxide groups. 

Novel types of curing agent, namely, aniline- 
formaldehyde resins 5f low molecular weight, were 
described by Dr. R. E. Bishop. Such resins may be 
considered as closely related to aromatic amines of 
more conventional types, and in fact they yield cured 
resins having properties similar to those obtamed 
by the use of 4: 4'-liammodiphenylmethane. The 
resins have advantages in being relatively cheap and 
in not possessing bad dermatitic properties. 

The use of infra-red spectroscopy as a tool in 
following the curing of resins formed part of the `' 
subject of a paper by Dr. L. A. O'Neill and C. P. Cole. 
'The results suggest tat hardening of & resin with 
ethylene diamine proceeds through interaction of 
epoxy and primary amine groups, followed by reaction 
of an,epoxy group with the secondary amine thereby 
formed. When highl complex polyamides are used 
as curing agents, cross-linking occurs at an earlier 
stage of reaction, although the resins are then some- 
what softer. From 2hemical studies, O’Neill and 
Cole conclude that the esterification of epoxide resins 
with long-chain fatty acids (for example, from linseed 
oil) consists of a rapid attack of epoxy groups followed 
by a somewhat slowerreaction with hydroxyl groups. 

This last finding was confirmed by Dr. P. Bruin, 
who pointed out thas since esterification by long- 
chain- fatty acids uses up most of the epoxy groups, 
final curing has to proceed. without making use of 
these groups. Dr. Bruin also discussed the mechan- 
ism of hardening with amines, as well as the potential 
use of phenolic resins (see Allen and Hunter, above). 
He pointed out that i5 1s essential to strike a proper 
balance to prevent mieraction of methylol groups in 
such resins, before the phenolic hydroxyl] groups can 
react with the epoxide resin. 


" 


Modified Resins 


The so-called 'polyspoxide' resins were described 
by Miss M. G. Ivinson, B. R. Howe and F. M. Karpfen. 
These materials are essentially phenolic resins in 
which the hydroxyl groups have been combined with 
epoxy residues. They yield a rigidly cross-linked 
system and, compared with normal epoxide resins, 
cure much more rapidly with primary ammes. 

A different type of modification can be made by 
making polyamides, dərived from dimeric fatty acids. 
react with epoxide resins. A paper by D. E. Floyd, 
D. E. Peerman and Dr. H. Wittcoff devoted much 
attention to the mechanism of dimerization, it being 
uncertain whether the reaction is of Diels~Alder type 
or whether it occurs -through Farmer’s suggested con- 
jugated free radical. The resins themselves are recom- 
mended by Wittcoff for surface coatmgs, adhesives, 
castings, tools and dies, pottmg and encapsulation, 
and for reinforced laminates ; the outstanding proper- 
ties are claimed to be low shrinkage, low exotherm, 
low volatility and “ow toxicity, combined with 
excellent adhesive anc ‘wetting’ properties, and good 
dielectric strength. 

Dr. T. F. Mika discussed the use of rubber-modified 
epoxide resins. Nitrile rubbers containing sulphur 
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react through thiol groups, whereby mixed polymers 
are formed. The epoxide resin constituent acts as a 
remforemg agent and confers improved solvent 
resistance and increased tear-strengths. 


Applications 


Mr. H. G. Manfield gave & comprehensive account 
of the use of epoxide resins in the potting and encap- 
sulation of electronic equipment. The resins have 
special value in that they have good sealing proper- 
ties. Manfield considers that their greatest future 
outlet lies in transformers, but pointed out various 
difficulties in this field. Supported by Dr. A. J. 
Warner, he made a plea for closer liaison between 
users and resin manufacturers, particularly from the 
pomt of view of electrical properties over a range of 
frequencies and temperatures, 

The possible use of epoxide resins as stabilizers’ for 
: polyvinyl chloride (P.V.C.) was discussed by Dr. 
E. C. A. Horner. When used with other compounds, 
not nécessarily good stabilizers themselves, a syner- 
gistic effect is observed, whereby the resulting 
stabilization 19 better than that expected from either 
component separately. 


' Special Aspects 


A paper by Dr. L. B. Bourne, a medical officer 
attached to a large organization, raised much interest 
since it dealt with handling precautions. Dr. Bourne 
stressed the toxic nature of many of the curing agents 
employed, and the necessity for extreme care in large- 
scale use. He considered, however, that the use of 
good barrier creams to reduce skin contact, efficient 
ventilation and the reduction to a minimum of 
quantities handled at any one time, combmed with 
good trainmg of personnel and the use of cautionary 
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notices, could be adequate. He gave details o 
desirable treatments in case of need. 

The important role of glass fibres as reinforcing 
agents was covered by Mr. K. J. Brookfield, whe 
outlmed the methods of production of fibres anc 
described the special treatments now provided tc 
improve adhesion of resins. These treatment: 
include the use of methacrylato chromic chloride 
vinyl trichloroslane and a new compound basec 
on the interaction of allyl trichlorosilane  witt 
resoremol. 

The fundamentals of adhesion, with special refer 
ence to epoxide resins, were most lucidly presentec 
by Dr. N. A. de Bruyne. Experimente on mono 
molecular films, determmation of dipole moment; 
and. influence of chemical structure all lead to th 
conclusion that hydroxyl groups are largely, but nor 
entirely, responsible,for the good adhesive properties 
Measurements of differential strains ın aluminium 
joints similarly suggest that the mse in breaking 
stress with hydroxyl content ıs associated with a-fal 
in the residual stress. 

The place of epoxide resins m industry was dis 
cussed by Mr. E. S. Paice in the final paper. Basin; 
his conclusions on estimates in the United States 
he thought that, by 1960-62, the market in Grea 
Britam should be between 7,000 and 10,000 tons £ 
year. Of this amount, 55 per cent would be absorbec 
in surface coatings, and the remainder would go tc 
‘potting’ of electrical equipment, press tools, struc- 
tural laminates, adhesives and miscellaneous uses 
Although increase m production would naturally leac 
to a reduction in price, he considered that epoxide 
resins would remain inherently more expensive thar 
existing resins; nevertheless, he believed thei» 
special properties would ensure them a prominenw 
place in industry. N. J. L. MzasoN 


OBITUARY 


Mme. Irène Joliot-Curie 


ALTHOUGH the health of Madame Irène Jolor- 
Curie had given cause for anxiety for several years, 
her death on March 17 came as an unexpected 
shock to those outside her immediate circle, not only 
to those who had known her personally but also to 
all who have worked or studied m the field of radio- 
activity. She was born in the stirrmg days of 
radioactivity when her parents were making their 
great discoveries, she grew up with radioactivity, 
and all her workmg life was devoted to its study. 
She bore an honoured name, to which she added 
lustre by many contributions of great importance in 
radioactivity and m the development of nuclear 
physics. ^ 

Iréne Curie was born on September 12, 1897, the 
first child of Pierre and Marie Curie, née Sklodowska, 
a few months before the publication of the papers 
announcing the discovery of polonium and of radium. 
Her early training was interrupted by the First 
World War; durmg part of which she served as a 
radiogrupher, and afterwards she became ‘préparateur’ 
to her mother at the Laboratoire Curie of the Institut 
du Radiu in Parw. Here she received. a thorough 
grounding m all aspects of radioactivity, both phys- 
ical and chemical, which gave a secure basis for her 


future work. Her first important paper was on the. 


a-rays of polonium, presented for her doctor's thesis 


in 1925. In 1926 she married Frédéric Joliot, whe 
had joined the:Institut du Radium a year or twc 
earlier as special assistant to Mme. Curie, and ther 
began a collaboration of husband and wife ir 
scientific work rivalhng in productive genius ever 
that of her parents. Equal in the partnership, eacl 
was a fitting complement to the other, and togethe: 
they published some remarkable work. The mos 
outstanding of their joint papers were published ir 
the years 1932-34. In the first of these, on the 
radiation excited m beryllium by «-particles, they 
reported a very strange effect which provided the 
clue to the discovery of the neutron. Then, afte» 
studymg the conditions of excitation of neutrons by 
the impact of «-particles ori various elements, they 
turned for a time to the *materialization' of positiv: 
electrons through the action of y-rays of high energy 
This was followed by a systematic study of the 
radiations emitted from the lighter chemical element: 
under the impact of «-particles, which through thx 
light of intuition—and good technique—led them, ir 
early 1934, to their beautiful discovery of artificia 
radioactivity. ‘An interesting feature of this dis 
covery is that it was so long m coming; for the 
phenomenon of artificial radioactivity had bee 
expected, and sought for, smce the earliest days o 
radioactivity. For this discovery the Joliot-Curie 
were awarded the Nobel Prize for Chemistry m 1935 
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“About two years later, Mme. Joliot-Curie was 
appomted by M. Blum as Under-Secretary of State 
for Scientific Research. This office and her numerous 
other duties must have absorbed a great deal of her 
time and attention; moreover, her health was 
showing signs of having been affected by her exposure 
50 radiation during years of work with strongly 
‘radioactive materials. But her scientific work con- 
inued without abatement. With P. Savić, she 
xxamined in detail the artificial radioelements pro- 
luced by the irradiation of uranium by slow neutrons, 
malysing the products and identifying them chem- 
cally, and she came within a hair’s-breadth of 
‘ecognizing that the phenomenon involved in the 
xroduetion of these elements was that of fission. 
‘Then came the Second World War and the German 
»eeupation of France, during the last year or two of 
which she retired to Switzerland with her two 
shildren, 

When the French atomic energy project was 
started in late 1945, she was appointed one of the 
Jur scientific commissioners, the others being F. 
Toliot-Curie, P. Auger and F: Perrin. When Joliot 
vas dismissed in 1950 on account of his Com- 
nunistie activities, she retained her post and served 
she full term of five years ; but on the reorganization 
X the Commission early in 1951 she was no longer 
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New Foreign Member of the Royal Society: 
Prof. R. B. Woodward 


"RossarT Burns WoopwARD, professor of organic 
hemistry in Harvard University and recipient of 
“nany honours, has now been elected a foreign 
aember of the Royal Society. In 1937 he was 
warded the degree of Ph.D. at the Massachusetts 
nstitute of Technology and shortly afterwards 
i10ved to Harvard University. His work there has 
&nged over almost the whole field of organic 
hemistry, and has had an outstanding influence 
pon the development of the subject, particularly 
luring the past decade. His most important con- 
«ibutions have been concerned with the elucidation 
f the structure of natural products and their total 
ynthesis, and in this his views on biogenesis 
‘ave been of great value. His synthesis of quinine 
1944), followed by his brilliant work culminating in 
the first total synthesis of the steroids (1951), has 
reated a new era in synthetic organic chemistry. 
‘fe has regarded the complexity of some natural 
roducts as a challenge, and this he has met by 
pplying in masterly sequence the methods now 
vailable to the modern organic chemist. His recent 
otal synthesis of strychnine will always be regarded 
8 a classical achievement. His work on the elucida- 
ion of the structure of natural products is charac- 
erized by the use of physical methods which are 
uitably complementary to the chemical methods of 
tructural investigation. He was a pioneer m the use 
f ultra-violet and infra-red spectroscopic techniques 
1 structural work, and the present popularity of 
Inese methods is in some measure due to his influ- 
nee; his rules concerning the ultra-violet spectral 
sroperties of various chromophoric systems are of 
reat value. Many natural products have been 
oreed to reveal'the secrets of their molecular archi- 
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meluded. During these years she was the chief link 
between the Commission and the Institut du 
Radium and the University of Paris, and she served 
as the Commission’s representative on several com- 
mittees. She contmuad at the same time to publish 
work on various aspects of radioactivity, for her 
ardour for scientific -eseareh was such that nerther 
administrative duties nor failing health could keep 
her from her laboratory. 

Her parents were both persons of strong and 
independent mind, aad Mme. Joliot-Curie inherited 
much of their character as well as their scientific 
genius. She had a powerful personality, simple, 
direct and self-reliart. She knew her mind and 
Spoke it, sometimes perhaps with devastating frank- 
ness; but her remerks were informed with such 
regard for scientific truth and with such conspicuous 
sincerity that they commanded the greatest respect 
in all circumstances. In all her work, whether in the 
laboratory, in discussion, or in committee, she set 
herself the highest standards and she was most 
conscientious in the fulfilment of any duties she ` 
undertook. 

She leaves with her husband two children—a 
daughter Héléne, ma-ried to a grandson of the late 
Prof. P. Langevin, ard a son Pierre. 

J. CHADWICK 


d VIEWS 


tecture as a result of Woodward’s attentions, and 
these have included patulin, sempervirine, terra- 
mycin, aureomycin, magnamycin, ajmaline and 
cevine and related veratrum alkaloids. 


Astronomy in the Axstrallan National University ; 
Prof. Bart J. Bok 


Dr. Bart J. Box. who has been appointed to 
succeed Dr. R. v. d. R. Woolley in the chair of 
astronomy at the Aastralian National University, 
will take to Mount Stromlo a detailed knowledge 
of the problems of galactic structure and stellar 
statistics, to which he can apply observations 
obtained with the new 74-in. reflector of the 
Commonwealth Observatory. At Harvard, Bok was 
closely associated wish Harlow Shapley, and Bok 
himself took a particular interest in the problems 
of the southern hemisphere, visiting the Harvard 
Observatory at Bloemfontein, South Africa, to secure 
observations with th» 60-in. reflector. As a con- 
sequence of the closing down of the Harvard Southern 
Station, Bok has recently turned his attention to 
radio astronomy, and his appointment to the chair 
at Canberra will no doubt strengthen the contact 
between astronomy az Mount Stromlo and the radio 
astronomy work of tə Radio Physics Laboratory of 
the Commonwealth Scientifie and Industrial Research 
Organization at Sydnsy. 


Beit Memorial Fellowships for Medical Research 


Tse following Beit Memorial Fellowships for 
Medical Research have been awarded for research 
work at the places indicated. Fourth-Year Fellow. 
ship (£1,000 a year’: Dr.: Evelyn E. B. Smith, 
synthesis of hyaluronic acid and of specific poly- 
saccharides in pneumococci (Departments of Bac- 
teriology and Biochemistry, University of Glasgow). 
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Junior Fellowships (£800 a year): Dr. R. J. Shephard, their own shores bemg exploited to the point of 
changes in the dynamic pressure volumes and m the extermination by larger States. On May 2, The Times 
vital capacity of the lungs in man, with the view reported an attempt by representatives of Mexico 
of elucidating various types of dyspneea (Department and India to delete the provisions for compulsory 
of Physiology, : Guy's Hospital Medical School, arbitration included in the draft for the settlement 
London); Dr. -J. R. Tata, normal and abnormal of disputes. There are some resources such as oil, 
pathways of metabolism of the thyroid hormones  non-migratory fish, guano, weed and other marine 
(National Institute for Medical Research, Mill Hill); products for which local jurisdiction seems reason- 
Dr. V. C. Abrahams, physiology and pharmacology able. Others, such as whales, seals, salmon and other 
of the hypothalamus, particularly in relation to the migratory fish, can be fished just as successfully in. 
control of water balance (National Institute for the deep ocean a thousand miles away. They are 
Medical Research;. Mill Hill); and T. F. Slater, the same stocks as are fished at the coast and can 
enzymic constitution of the mammary gland in be conserved only by international agreement. The 
relation to lactation and, in particular, the synthesis  .work and success of the International Whaling Com- 
of milk proteins (Department of Biochemistry,  mussion and the North Pacific Fur Seal Agreement 
University College, London). are striking examples of how regulation and inter- 
b . national co-operation can be achieved. It is clear 
Institution of Mining and Metallurgy: Awards . from the report in The Times that the Law Com- 
Tax Council of the Institution of Mining and mission and the General Assembly of the Unitedi 
Metallurgy has made the following awards: Gold Nations, while prepared to support well-foundedll 
Medal of the Institution, Dr. J. A. Bancroft, in recog- claims, will not favour the general establishment of 
nition of his long and distinguished services to the frontiers on the high seas. To the marine scientist 
mineral industry in southern Africa and in the such divisions of the ocean will be particularly 
advancement of the science and practice of economic objectionable. The usefulness of the seas and oceans 
geology; Honorary Membership of the Institution, to the small States as well as to the principal maritime 
the Hon. C. A. Banks, in recognition of his services to powers depends ultimately on international co- 
the mining industry, with particular reference to his operation in their study and use. The international] 
pioneering work in the introduction of air transport councils, unions, and United Nations organizations 
for the equipment of poorly accessible mineral will do more to improve the fisheries than is likely 
properties; the Right Hon. Viscount Chandos, for to be achieved by imposing too many local restric 
his services to metallurgical industries in the United tions. There would soon be no whales off any coast 
Kingdom; and Mr. G. F. Laycock, past-president of m the southern hemisphere if it were not for active 
the Institution, for his services to the mineral industry international co-operation in the Antarctic. The 
and to the Institution ; Consolidated Gold Fields of same co-operative spirit will eventually be needed ir 
South Africa, Limited, Gold Medal for the session other pelagic fisheries. 
ae M a ee alas Mining Colonial Advisory Council of Agriculture, Anima 
Depths on the Witwatersrand” (Trans. Inst. Min. Health and Forestry 
Metall., 64); and The Consolidated Gold Fields of South, Tue Secretary of State for the Colonies, Mr. Alar 
Africa, Limited, Premium of Forty Guineas for 1954- Lennox-Boyd, has amended the terms of reference o 
65, Dr. J. J. Brummer, for his paper entitled “The the Colonial Advisory Council of Agriculture, Anima 
Geology of the Roan Antelope Orebody" (Zrans. Health and Forestry which was first set up in 1929 
Inst. Min. Metall., 64) ; William Frecheville Student’s and its membership has been altered to bring it ir 
Prize for the session 1954-65, Mr. F. M. Vokes and line with its new functions. The new terms of reference 
Mr. W. G. Jeffery conjointly for their paper entitled are as follows: (1) to keep under review the genera 
“The Geology of New Consols Mine, Cornwall’ conditions of agriculture, animal health and forestry 
(Trans. Inst. Min. Metall., 64). . in the Colonial Empire and to maintain contact witl 
the work of the Colonial Governments in thes. 
Avogadro Centenary Commemoration in Rome spheres of development; (2) to advise the Secretary 
Tars year is the centenary of the death of Amedeo of State or individual Colonial Governments at thei 
Avogadro, the Italian chemist and physicist whose request upon general policy and development o 
discovery of one of the fundamental laws concerning particular aspects of policy and development in the 
the behaviour of gases brought him universal fame. fields of agriculture, animal health and forestry 
To mark the occasion, the Accademia Nazionale de: (3) to brng to the attention of the Committee fo 
XL, of which Amedeo Avogadro was a member, is Colonial Agriculture, Animal Health and Forestm 
organizing a commemoration ceremony which will Research in broad outline such problems in thes: 
take place on June 6 in Rome at the Capitol in the fields on which research or investigation is required 
presence of representatives of the Italian Government (4) at the request of Colonial governments to visit o 
and of foreign countries and prominent personalities make arrangements for visits by other than member 
from Italian cultural life. Appreciations of Avogadro’s . of the Council. 
work will be given by Prof. Francesco Severi, presi- The membership of the Council is as follows 
dent of the Accademia dei XL, Sir Cyril Himshel- Lord Lloyd, Parliamentary Under-Secretary of Stat 
wood, of the University of Oxford, president of the for the Colonies (chairman); Mr. W. B. L. Monson 
Royal Society, Prof. Linus Pauling, of the Institute Assistant Under-Secretary of State, Colonial Offic 
of Technology, Pasadena, and Prof. G. B. Bonino, of (vice-chairman); Prof. W. Y. B. Beveridge, professo 


the University of Bologna.  . of animal pathology, University of Cambridge; M» 
i . W. H. Cashmore, director of the National Institut 
International Contro! of Pelagic Fisheries of Agricultural Engineering; Mr. C. Clark, directc 


AFTER discussion for several years, the Inter- of the Institute for Research in Agriculture 
national Law Commission last year agreed on rules Economics, University of Oxford; Sir Geoffrey Clay 
to allow coastal States to prevent the fisheries near agricultural adviser to the Secretary of State for th 
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Colonies; Mr. F. S. Colher, forestry adviser to the 
‘Secretary of State for the Colonies; Prof. M. McG. 
"Cooper, professor of agriculture and rural economy, 
King’s College, University of Durham; Dr. W. 
Davies, director of the Grassland Research Institute ; 
Prof. A. N. Duckham, professor of agriculture, 
University of Reading; Sir Frank Engledow, pro- 
fessor of agriculture, University of Cambridge; Mr. 
*G. Lacey, adviser on drainage and irrigation to the 
Secretary of State for the Colonies; Mr. D. Marti, 
of Unilever, Ltd.; Mr. R. S. Marshall, adviser on 
animal health to the Secretary of State for the 
‘Colonies; Mr. D. Rhind, Secretary for Colonial 
Agricultural Research ; Sir William Slater, secretary 
of the Agricultural Research Council. The technical 
secretary of the Council is Mr. L. Lord, assistant 
«agricultural adviser to the Secretary of State for the 
‘Colonies, and the secretary is Mr. A. S. Gann, of the 
"Colonial Office. i 


Shortage of Scientific Workers in Great Britain 


A PAPER entitled “Technical Education—Shortage 
of Scientists, Technologists and Technicians”, pre- 
pared for private circulation by Mr. John Wellens 
(24 Mossley Road, Grasscroft, near Oldham, Lancs), 
comments on the Government's recent White Paper, 
suggesting that the White Paper offers little that 1s 
new and effective and supporting Lord Simon of 
Wythenshawe’s recent proposal for a Royal Com- 
mission of inquiry. Mr. Wellens suggests that a 
Commussion should be established and directed to 
report within six months. It should examine such 
major problems as the distinction between tech- 
nologist and technician, the training appropriate to 
each, and the practicability or otherwise of training 
both in the same institutions. Mr. Wellens stresses 
that a number of questions demanding urgent 
examination are glossed over or ignored in the White 
Paper, and thus the Commussion should also consider 
the quantitative demand and its relation to the 
demands of other sections of our national life, the 
extent of the existing wastage and its prevention, the 
avenues and opportunities of co-operation between 
education and industry im technical education, 
apprenticeship and its problems, the utilization of 
technologists, and the purpose and place of the 
technical schools. The Commussion as a result would 
prepare a national policy or plan and recommend the 
type of agency required to see that the plan is put 
into operation. 

Mr. Wellens does not refer to the ‘sandwich’ 
scheme of courses; but he himself recommends that 
the proposed central agency should be so equipped, 
steffed and financed as to have additional functions, 
such as research, the continuous collecting and dis- 
semination of information and consulting services. 
It should be responsible for keeping permanently in 
touch with appropriate agencies in other countries 
and should function contmuously and actively. 
Those universities with a major interest in tech- 
nology should establish chairs of industrial education 
to promote independent research. Mr. Wellens’s 
«concern appears to be to obtain as a matter of urgency 
«constructive answers to the vital questions which he 
indicates and which the Government has largely 
ignored. 


History of Science in India 


At a meeting of the Council of the National 
Institute of Sciences of India, held ın May 1955, the 
question of compiling a history of science in India 
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was considered (Scr. and Cul. 21; No. B; February 
1956). It was decidec that this history, when written, 
should be divided into three periods, namely, the 
earliest years up to a.D. 1200, the medieval period 
A.D. 1201-1800 and the British period a.D. 1801- 
1950. It was also decided to invite the views of 
existing mstitutes and academies in the country 
which are m a position to undertake this type of work. 
These include the BLandarkar Institute, Poona, and 
the Asiatic Society, Calcutta. The idea of writing 
such a history of science was first mooted in 
November 1951 at & symposium .on the, history of 
sciences in South Asim, held in Delhi under the joint 
auspices of the Nawonal Institute of Sciences of 
India and Unesco. At the symposium the National 
Institute was invited to convene a group to study 
the history of scienre in India. In view of the 
expenses which wil be involved, the National . 
Institute has decided to approach the Government 
of India for a gran; under the Second Five Year 
Plan to undertake tke project it has in mind. 


Virus Transmission by Aphids 


M. F. Dav has rsported on experiments under- 
taken with the view of determining the mechanism 
of the transmission >f the potato leaf-roll virus by 
aphids (Austral. J. Eiol. Sci., 8, 4, 498; 1955). He 
states that the virus causing potato leaf-roll can be 
recovered from the hemolymph of Myzus persicae, 
the aphid vector. Infective virus has also been 
separated from the bodies of mfected vectors. The 
virus can be transmisted by an aphid after a moult, 
and infectivity ıs retained for at least eight days: 
durmg this time the aphid is able to infect many 
plants. M. persicae is a much more efficient vector 
than Macrosiphum euphorbiae. Experiments suggest 
that the virus multiplies to a limited extent in M. 
persicae. When this vector feeds on a plant con- 
taming & low concentration of virus there is generally 
a latent period (of spproximately 20 hr. at 25? C.) 
between the acquisition feed and a successful 
inoculation feed. When the vector feeds on a source 
of high virus concentration, occasional transmission 
is obtained with short (approximately 2 hr.) 
acquisition and moculation feeds. However, the per- 
centage of transmissions under these conditions with 
the local stram of M. persicae is lower than that 
reported by American workers. No clonal differences 
in vector efficiency were found. Attempts to isolate 
strains of leaf-roll viras with different vector relation- 
Ships were unsuccessful. The relevance of these 


.results to the mechanism of transmission of viruses 


by insects is discussed. It is suggested that the 
occurrence of a latent period in a virus vector is 
indieative of the passage of the virus from the 
midgut into the salivary glands via the hsemocoele, 
and the multiplicaticn of the virus in that vector. 


National Research Council, Canada : Awards for 


1956-57 


Tux National Research Council, Canada, has made 
269 awards for 1956-57, totallmg 345,500 dollars in 
value. They include 65 bursaries (800 dollars each) 
and 155 studentships (1,200 dollars each), tenable in 
Canada. Of the awards for study abroad, twenty- 
seven special scholarships, worth 2,000 dollars each, 
have been granted which will be held m the following 
countries: fifteen in Great Britain, nine m the 
United States, two m Sweden and one in France. 
Twenty-two postdoct2rate overseas fellowships, worth 
2,500 dollars each, have been granted for work in 
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the followmg countries: fourteen in Great Britain, 
three each in France and Switzerland, and one each 
in Germany and the Netherlands. ` 
Second International Congress on Acoustics, 
Cambridge, Massachusetts 


Tue Second International Congress on Acoustics 
. will be held during June 17-23 in Cambridge, Massa- 
chusetts—at Harvard University and the Massa- 
chusetts Institute of Technology. At the same time 
the Acoustical Society of America will hold its fifty- 
first meeting. The Congress is sponsored by the 
International Commission on Acoustics, which 18 part 
of the International Union of Pure and Applied 
Physies. The main programme of the Congress will 
be based on three themes: bioacoustics and noise 
control—human responses to sound (including hear- 
ing, psychological response and biological effects) and 
methods of noise control based on these responses ; 
architectural and musical acoustics—the production 
of music and speech sounds and the design of 
enclosures for good conditions of hearing; and 
physical acoustics and sonics—acoustical studies of 
matter, propagation of sound, and application of 
acoustical techniques to technical problems. There 
will be special demonstrations of speech analysis and 
synthesis, and a number of exhibits by scientific, 
technical and manufacturing organizations. Further 
information can be obtained from the secretary of 
the Congress, John A. Kessler, Acoustics Laboratory, 
Massachusetts Institute of Technology, Cambridge, 
Mass. 


The Night Sky in June 


New moon occurs on June 8d. 21h. 29m., v.T., and 
full moon on June 23d. 06h..13m. The following 
conjunctions with the Moon take place: June id. 
00h., Mars 8? S.; June 7d. 18h, Mercury 5° S.; 
June 10d. 05h., Venus 3° N. ; June 13d. 15h., Jupiter 
7° N.; June 20d. llh., Saturn 3? N.; June 29d. 
l4h., Mars 10? S. In addition to these conjunctions 
with the Moon, Mereury is in conjunetion with 
Aldebaran on June 23d. 08h., Mercury 2-56? N. 
Mercury is too close to the Sun durmg the greater 
part of the month for observation, but at the end of 
the month it rises at 2h. 45m.—an hour before. sun- 
rise—and may be seen for a short period, its bright- 
ness bemg greater than that of a first-magnitude 
star. Venus sets at 23h. 30m. at the beginning of 
June, but draws closer to the Sun and on June 30 
sets only half an hour after sunset; ite stellar 
magnitude varies from -4-1 to —3-4, and the 
visible portion of its illummated disk decreases from 
0-140 until it 15 in inferior conjunction with the Sun 
on June 22d. 06h. Mars rises at Oh. 45m., Oh. 10m. 
and 23h. 25m. on June 1, 15 and 30, respectively, 
and has an eastward movement in Aquarius; it 
increases in brightness during the month owing to a 
small increase in the visible portion of its 1]lluminated 
disk and also to its distance from the Earth decreasing 
from 76 to 58 million miles. Jupiter, visible soon 
after sunset, sets at Oh. 25m., 23h. 30m. and 22h. 
40m. on June 1, 15 and 30, respectively ; its stellar 
magnitude varies between —1-5 and —1-4 owing to 
its distance from the Earth increasing from 520 to 
557 million miles. Towards the end of the month it 
is close to Regulus. Saturn, in Libra, sets in the 
early morning hours—at 3h. 30m. on June 1, one 
hour earlier on June 15 and two hours earlier on 
June 30; its stellar magnitude varies from 0-3 to 
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0-5 owing to its distance from the Earth increasing 
by 20 millon miles. No occultation of stars brighter 
than magnitude 6 occur in June. Summer solstice 
occurs on June 21d. 10h. 24m., and the total time of 
sunshine in the latitude of Greenwich is then approx- 
unately 16h. 40m. A total eclipse of the Sun occurs: 
on June 8 and is visible as a total eclipse only in the 
South Pacrfic Ocean, maximum duration 4m. 45s. ; 
it will be seen in New Zealand at sunrise as a partiab 
eclipse. 


Announcements 


Dr. Liuoyp P. SMITH, at present chairman of the 
Department of Physics of Cornell University, has 
been appointed president of the Research and 
Advanced Development Division and vice-president 
of the Avco Manufacturing Corporation, of New 
York. The Corporation manufactures a wide range 
of electrical and electronic goods, including defence 
equipment for the United States Government. 


Tue Ford Foundation has given two grants of 
4,250 dollars (£1,517) each to the University of Cam- 
bridge to assist the work of Prof. M. Fortes, William 
Wyse professor of social anthropology, and of 
Mr. E. R. Leach, lecturer in the Department of 
Archeology. 


Tse following three new members have been 
appointed to the Board of Regents of the Smith- 
sonian Institution, Washington, D.C.: Dr. E. L. 
DeGolyer, a petroleum geologist and senior member 
of the firm of DeGolyer and McNaughton, Dallas, 
Texas; Dr. C. H. Greenewalt, a chemical engmeer 
and president of E. I. du Pont de Nemours and Co. ; 
Dr. C. P. Haskins, a research biologist and president 
of the Carnegie Institution of Washington. The 
Board of Regents of the Smithsonian Institution is 
by law composed of the Vice-President of the 
United States, the Chief Justice of the United States, 
three members of the Senate, three members of the 
House of Representatives, and six citizen members. 


Tue second display of instruments, organized by 
the Scientific Instrument Manufacturers’ Association 
at the Instrument Centre, 20 Queen Anne Street, 
London, W.1, was opened on May 22 and will con- 
tinue for three months. 


Tus Hydrocarbon Research Group of the Institute 
of Petroleum is arranging a symposium on “Vapour 
Phase Chromatography” during May 30—June I, to 
be held at the Institution of Electrical Engineers, 
Savoy Place, London. During the meetimgs there 


. will be an exhibition of apparatus. Further informa- 


tion ean be obtained from the organizing secretary 
and treasurer, Mr. H. C. Rampton, c/o The Britisb. 
Petroleum Co., Ltd., Chertsey Road, Sunbury-on- 
Thames, Middlesex. . ; 


Aw exhibition of fishery equipment, including 
echo-sounders, has been arranged in connexion with 
the fourth meeting of the General Fisheries Council 
for the Mediterranean,-to be held in Istanbul during 
September 17-22 (see Nature, May 5, p. 831). 
Exhibition space will be available, free of charge, 
and special arrangements have been made for the 
temporary unport, duty free, of equipment foi 
display. Firms wishing to exhibit equipment shoulc 
write, before July-15, to Mr. Cihat Renda, Meat anc 
Fish Office (Et ve Balik Kurumu Umum Müdürlügü). 
Selanik Cad. 78, Ankara, from whom further mforma 
tion can be obtained. 
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NORTHAMPTON POLYTECHNIC, LCNDON 
OPENING OF EXTENSIONS - 


T 1s exactly sixty years ago since the Northampton 
Polytechnic, in St.-John Street, London, E.C.1, 
was first opened to students, and therefore it was 
fitting that in celebration of its diamond jubilee the 
Minister of Education, Sir David Eccles, should have 
been invited to declare open the new extensions. 
Since 1896 there has been a number of improvements 
both by way of alterations and additions to the 
original building (established on a site given by the 
fourth Marquis of Northampton—hence the name of 
the Polytechnic), and also by additional buildings, 
for example, the Connaught Building in 1932 and its 
annexe in 1939, 

The present extensions form the first phases of a 
comprehensive scheme of expansion of the Poly- 
technic and have been concerned with the provision 
of new laboratories and workshops for a wide variety 
of subjects, including: aeronautics; hydraulics ; 
production engineering; instrument manufacture ; 
instrumentation and process control; heat engines ; 
advanced applied physics ; high-voltage testing. 

Provision has also been made for a new and 
magnificent library known as ‘“The Skinners’ Library”. 
The Worshipful Company of Skinners was a joint 
founder of the College, and its continuing interest has 
been maintained not only by its financial grants, but 
also through its representation on the governing 
body, the chairman of which has invariably been a 
‘Skinner’. The furniture and fittings in the Librery 
have been provided out of a gift from the Company 
of £5,000. 

Other amenities m the extensions include the 
Great Hall, which has a seating capacity of 700, and 
refectories for staff and students which will accom- 
modate more than 400 at a sittmg. The total cost 
of rebuilding and re-equipment is of the order of 
£400,000. 3 

The reopening ceremony was held in the Great 
Hall at 3 p.m. on May 7. The speakers in order were 
Mr. Hamulton Fulton, chairman of the Governing 
Body, Sir David Eccles, Minister of Education, Mrs. 
Helen Bentwich, chairman of the London County 
Council, and Mr. Beresford Ingram, vice-chairman of 
the Governing Body. 

After welcoming the Minister and the guests, Mr. 
Fulton spoke on the work of the Polytechnic and 1t6 
place in the educational system of Britam. He 
emphasized particularly the value of its status as an 
aided institution; while acknowledging that the bulk 
of the financial support of the College was due to 
the liberality of the London County Council, the 
Governors did enjoy limited funds of their own, and 
this ensured for them that liberty and autonomy 
essential for efficiency and enterprise. 

Mr. Fulton spoke of present students as “the life 
blood of our competitive capacity against production 
in other countries and the ability of our technicians 
and our technological institutions to cope with com- 
petition, provided they have the necessary support 
of organized labour". 

Although the Governing Body could not have 
known it, the timing of the opening ceremony was 
but a few days too soon, as the Minister in his speech 
revealed by his guarded response to the chairman’s 
demand for some information regarding the future 


status of the College under the Ministry of Education 
plans for higher technology. The Minister stated 
that while he could not say anything in anticipation 
of the forthcoming debate on the White Paper m 
the House on May le, it was obvious that the White 
Paper had been m:sunderstood in regard to the 
number of colleges to be designated colleges of 
higher technology. A very much smaller number 
would be so designated to form, as 1t were, foundation 
members of this top level of the four-tier structure 
to be established. While the Minister could not say 
in which level the Northampton Polytechnic would 
be placed, he addec: “It seems to me to be the 
Senior Engineering Institution in London and there- 
fore a place to which we will have to pay great 
attention. . . . Here you have a remarkable College 
which I know has a great reputation, but it is the 
sort of college whica must do something for tech- 
nical education as & whole as well as for 1ts own 
students. You are the kind of people who can raise 
the flag and ıt is flags that people follow". = 

The guests, whc comprised local: dignitaries, 
representatives of City Companies, donors of gifts, 
principals of colleges, headmasters, representatives 
of professional bodies and industry, old students, 
past members of steff, and the present members of 
the Polytechnic—gcvernors, staff and students— 
were afterwards shown the various laboratories and 
workshops, where exhibitions and demonstrations 
were staged. Of paracular interest was a colour film 
taken by the staff of the Ophthalmic Optics Depart- 
ment showing the fisting and use of contact lenses. 
Other exhibits included demonstrations in &pplied 
physics, applied chemistry, electrical engineering, 
heat engines, hydravhes, aeronautics, watch making 
and repairing, instrument making, materials testing, 
automobile engines and vehicle maintenance, etc. 

"The purpose of the present extensions has not 
been so much to merease the number of students it 
is possible to acecmmodate as to improve the 
facilities for the existing enrolment. ‘Thus, lab- 
oratories which hitherto have had to perform a 
double function, for example, heat engines and 
hydrauhes, have be2n replaced by separate labor- 
atories with much more adequate space for each 
different function. Ia turn, this has made it possible 
to increase the amount of equipment in these 
laboratories. Someshing of the order of £65,000 
worth of new equipment has been added m the past 
three years and a further £85,000 worth is expected 
over the ensuing three years. 

The more important pieces of large equipment 
include: a Ferranzi Pegasus computer for the 
Mathematics Department ; a full-size anechoic room 
for the Acoustics Laboratory; a supersonic wind 
tunnel for the Aerorautics Laboratory ; a variable- 
slope water channel for the Hydraulics Laboratory ; 
an electrode boiler and a Rover gas turbine for the 
Heat Engines Laboratory; high-voltage testmg 
equipment for the Electrical Department. 

As an exception to the foregoing, the National 
College of Horologr and Instrument Technology, 
which is housed witain the Polytechnic, has gained 
three rooms for additional workshops and laboratories 
in order that more students may be accommodated. ' 
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TECHNICAL EDUCATION IN GREAT BRITAIN 


N April 29 the National Union of Students held 
a conference in London at the Polytechnic, 
Regent Street, to discuss the recent Government 
report on technical education. The conference was 
attended by representatives from industry, local 
education authorities, the student associations in 
technical colleges, and the staffs of technical colleges. 
There were short opening addresses in each of the 
three sessions; but the major part of the time was 
devoted to discussion, which was lively and stimulatmg 
throughout. The morning session was opened by 
Mr. A. A. Part, Under-Secretary at the Ministry of 
Education, who spoke on “Action on the White 
Paper". He said that*though the report in the White 
Paper. made ‘rather few specific proposals, it did 
envisage a wide extension of all advanced work in 
both full-time and part-time day courses at technical 
colleges, that is, all work above the standard of the 
Ordinary National Certificate or the Advanced Level 
of the General Certificate of Education; it also 
_implied that, although*a limited number of colleges 
selected from those with 75 per cent grant would be 
made into colleges of advanced technology, the total 
number of technologists studying at an advanced 
standard must be increased beyond the capacity of 
the establishments designated as colleges of advanced 
technology, and thus there would still require to be 
a number of colleges receivmg 75 per cent grant 
which’ would mainly do advanced work. 

One of the chief developments would be m the 
greater use of ‘sandwich’ courses. It is hoped that 
larger firms might pay the apprentices, whom they 
send on such courses, and that students from smaller 
firms might be helped, by extra State scholarships 
and major county awards, all of which would in 
future be tenable at technical colleges doing advanced 
work. (It was not made clear whether this would 
apply only to colleges of advanced technology or to 
all colleges with 75 per cent grant.) Mr. Part said 
that, to find the extra personnel for the advanced 
courses, we must tap the large reservoir of talent 
among those who have left school before eighteen 
and that we must provide ways for these students 
to equip themselves for proceeding either to sandwich 
courses or Higher National Certificate courses, both 
by persuading parents to keep their children at school 
until they are eighteen and by encouraging a far 
greater liaison between schools, industry and technical 
colleges. The intention is to approve a large building 
programme: £15 mullion will be approved now, and 
in June a further £15 milhon for the session 1958-59. 
Local education authorities are responding well in 
sending in building schemes. 

Mr. Part also emphasized the need for increasing 
the number of trained technicians, and in the dis- 
cussion this point was emphasized by a speaker, who 
said that it was a mistake to ‘hive’ off the training 
of technicians from the major technical colleges. 
Another speaker said that technical secondary schools 
must be taken out of major technical colleges because 

_ this leads to the local residents thinking of the tech- 
nical college as a boy's school and also prevents the 
atmosphere in the college from being that of an 
establishment for adult students. Mr. Part, in reply, 
promised that the schools would be moved out in 
the near future. 


In the afternoon the conference was addressed by 
Sir Harold Roxbee-Cox, vice-president of the National 
Council for Technological Awards (the Hives Council). 
He said that the report of the Council, which is 
to be published very shortly, will suggest provision 
of an award of second-class honours degree standard 
to students who are successful in an advanced 
course approved by the Council, but that - this 
approval implies that a course will be recognized 
only in a college which has a high general standard 
both in the quality of its staff, facilities for research 
and in social amenities for its students. 

The -U.8.8.R. is training three times as many 
technologists per thousand of population as Britain, 
and it is only because the British LQ. (by which 
Sir Harold meant “inventiveness quotient") is, he 
believed, higher than that of most other countries, 
that our shortage of numbers is not more serious. 
He has made inquiries from industrial firms employ- 
ing more than 60 per cent of the trained technologists 
in Britein, and from their replies he estimates that 
these firms would like to increase their numbers of 
technologists by one-third now ; he believes that, in 
view of developments in the U.S.S.R. and the United 
States, there will ultimately be a much larger demand 
in Britain. For this reason, the expansion envisaged 
in the White Paper is not enough, and Sir Harold 
hopes the Government will accelerate and expand the 
facilities offered. He thought that in time those now 
taking external degrees at the technical colleges would 
be drawn into taking a course for a ‘Hives’ award, 
but the national need is to tram more technologists: 
in addition to those now takmg external degrees in 
any technology. 

Mr. Roland Oliver, student secretary of the National 
-Union of Students, spoke on “Counter Balancing 
over Specialization”. He stressed the necessity for 
retaining a balance between science and the arts in 
a school course and the advisability of allowing the 
student at a technical college more time during his 
course for private reading and meeting other students. 
Many speakers afterwards pressed that schools shouldi 
not only give those taking science subjects at ad. 
vanced level some training in the humanities, but 
should also give those taking arts subjects some 
traming in science. These speakers felt that the 
proportion of headmasters and headmistresses with: 
an arts training 18 far too large, and that this tende. 

to make boys and girls follow an arts course rather 
than a science or modern course, and: also to make 
for a lack of appreciation of the value of a scientific 
education and of the importance of the work of the 
major technical colieges. 

The teaching at technical colleges came unde: 
heavy fire from some student representatives, whc 
maintained that there was not enough lecturmg, 
that the students were treated like schoolboys, ands 
that the hours of class attendance were much toc 
large and permutted of little private study. Some 
university student representatives said that the 
hours were just as long in many science and engin 
earing faculties in' the universities and that this wa 
inevitable in view of the laboratory work required 
One felt that the truth probably lay between thes 
two groups of speakers and that there was room 


. for some shortening of hours and some modificatior 
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of teaching scito di though not quite as much as 
some speakers proposed. 

Students also maintained that the best way of 
liberalizing the education of a technical student is 
to combine the shortening of hours of class attendance 
with a great increase in. ‘union facilities’. It was 
pointed out how small are the union club rooms in 
most colleges compared with those in a university, 
giving as an example for comparison the new building 
of the University of London, and many speakers 
urged that the Ministry should insist that, in any 
approved scheme for the enlargement of a technical 
college, provision should be made for adequate rooms 
for student activities. One could not help being 
impressed by this demand, which would have the 
strong support of college authorities. 

Dr. J. Topping, principal of Acton Technical 
College, who took the chair throughout the con- 
ference, said in his opening remarks thet more had 
been written on technical education since the Second 
World War than on any other subject, and he hoped 
that we are now moving into an era of action, The 
present writer came away feeling that there was every 
hope that his optimism was justified. As Dr. Venables 
puts it in his recent book on technical education : 
"We shall make progress, so long as those, who 
believe that the next stage in technical education is 
an evolutionary process, realize that we have not all 
of geological time available in this rapidly changing 
world". : 

Mr. F. Copplestone, president of the National 
Union of Students, who thanked all the delegates for 
coming to the conference, said that it had been a 
success because of the contributions the delegates 
had made. This is true, but it is also true that this 
success could not have been achieved without the 
initiative of the National Union of Students, which 
is to be congratulated on providing this opportunity 
for all the partners in technical education to meet. 

H. V. Lowry 


INSTITUTE FOR SCIENTIFIC 
RESEARCH IN CENTRAL AFRICA, 
BELGIAN CONGO  — 


. REPORT FOR 1953 


HE sixth, annual report of the Institute for 

Scientific Research in Central Africa*, covering 
the year 1953, includes besides -the report of the 
director, M. L. van den Berghe, brief reports from 
the presidents of the various scientific commissions 
and sections, lists of the sections, committees and 
commissions, with their membership, and a list of 
papers published during the year by members of the 
staff of the Institute and associated investigators ; 
this last-mentioned list is supplemented by brief 


summaries of the papers. M. van.den Berghe emphas- - 


izes the contributions which the work of the Institute 
has already made in the region of Belgian Central 
Africa in the field of physical and social anthropology, 
population statistics, the physics of high solar 
altitudes, biochemistry of foodstuffs and the experi- 
mental zoology of invertebrates, and refers particu- 


*Institut pour la Recherche Scientifique en Afrique Centrale. 
Sixiéme Rapport Annuel, 1953. Pp. 229+4 plates. (Brussels: Institut 
pour la Recherche Scientifique en Affique Gentraie. 1950.) 
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in a number of sciertific conferences in Africa. The 
second Anglo-Belgian seminar in the, human sciences 
was held at Kampala during February 23-28, 1953, 
and a third conferense was due to be held in 1955 at 
Astrida and Lwiro. ‘The first Anglo-Belgian seminar 


. on nutrition was slso held at Kampala, during 


February 18-20, 1952, and was concérned particularly 
with the comparison and discussion of results obtained 
in the field of nutrition in Uganda and the Belgian 
Congo and with visits to laboratories and institutions 
in Uganda and the e=change of techniques. A second 
seminar was projected at Liwiro in 1956. 

A meeting of experts nominated by the Scientific 
Council for Africa South of the Sahara for the co- 
ordination of social research in Africa south of the 
Sahara met at Kampala during February 28~March 2, 
1953. The conference recommended the publication 
of a series of brief accounts of the existing organization 
for social research and the appointment of an inter- 
African scientific correspondent to visit the different 
institutions and survey ‘the work in progress in. this 
field. Two further conferences in 1955 covering 
demography and eecnomies, psychology, linguistics, 
ethnography and sociology were also recommended. 
An international conference for the protection of 
the fauna and flora of Africa was held at Bakavu in 
October 1953, and also an Anglo-Belgian Govern- 
ment conference at Eigali on the teetse fly, at which 
it was agreed that the Institute should immediately 
commence a detailed study in the region of Kakitumba, 
including research on both Glossina and trypanosomes 
and the determinaticn of the fly-belt. 

Construction of the central library of the Institute 
at Lwiro was begun. ın January 1953, and à new 
station at Ituri, two hours from Lwiro, designed for 
the general study of tropical forest at a medium 
altitude, was plannec for construction in 1954. The 
work of the Institute during the year included studies 
of the entomology of Ruanda-Urundi and ethno- 
logical studies among the Balega, which were designed 
to provide a course of lectures for the Colonial School 
at Brussels on aspects of parentage, family life and 
political structure and associations among the 
Balega. Measuremenés of solar energy in the visible 
spectrum were cont-nued, and the equipment at 
Lwiro was further extended. The systematic and 
ecological study of tke molluscs of Tanganyika con- 
tinued, and the fauna of the north-east border of 
Lake Tanganyika was also studied, while investi- 
gations were commented on the birds of Lake Kivu, 
and particularly of the seasons of reproduction of birds 
living nearly on the equator. The electrophoretic 
method is being used for studying the protein- 
zemia among indigenous races in Ruanda-Urundi and 
also the evolution of serum proteins in infants up to 
two years of age. Special attention was given to the 
study of kwashiorkor at Kivu, and a study was 
commenced of the factors influencing the productivity 
of the African worksr in the Belgian Congo and 
especially in agriculture. Linguistic studies included 
a systematic one at Tshumbe, in the region of 
Mondja, of the language known as Otatela. To 
facilitate the collection and collation of neuro- 
pathological material. autopsy services for neuro- 
logical cases have been organized. Numerous 
observations have been made on nutritional dis- 
orders, tuberculosis and sickle-cell anemia; and 
researches were continued on G. morsitans and the 
biotopes of Culex sylvesires and particularly Aedes 
simpsoni, the transmiiter of ‘jungle yellow fever’ in 
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Uganda. Observations on Caecobarbus geertsi Blgr. the Gilbert Islands, Libera and the south-eastern 
in the grottoes of the Lower Congo were completed, United States; the, W. N. Mann collection of ants ; 
and studies’ were, commenced into the emigration 3,200 polychate worms, mostly from New England ; 
of the Banyarwanda and Barundi in East Africa, and four hundred corals from the Great Barrier Reef ; 
the institutions of Bukahé and Bugabire. A study of _plant collections from Mexico, Central and South 
the géographical distribution of the fish of the basin America; thirty-five specimens of meteorites, two 
of the Ruzizi was completed in the first five months . thousand Silurian and Devonian fossils from Canada i 
of 1953, and investigations of the stratigraphy of the some three and a half million mounted foraminiferan 
-groups of Urundi and of Ruzizi led to some definite specimens; an early Curtis steam turbine; the Dod- 
conclusions. Other investigations were concerned  rill-G.M.R. mechanical heart and important electro- 
with the African Histoplasma duboisii Vanbreu- eardiograph equipment. Field "work: included an 
seghem, 1952, with the science of malnutrition and investigation of the plant mites and™ other types ‘of 
kwashiorkor and with the paludism of mammals small animal life ın the Belgian Congo ; an ornitholo- 
and .their invertebrate hosts: ., gical survey of Panama ; and the collection of larve 
P of small moths of-the genera Depr essaria and Agoro- 
pteriz in Wyoming and adjoining States. 
"The Bureau of American"Ethnology made progress 
with its archeological work on Southampton Island 
THE SMITHSONIAN INSTITUTION in Hudson Bay, and Dr. H. B. Collins contmued to 
i v supervise the “Arctic Bibliography" which the 
- REPORT FOR 1954-55 Arctic Institute is preparing for the Department of 
‘ E Defence, Vol. 4 being issued in August 1954. Besides 
EE rer of the Soter of e Snthecent preparing, his report om previous fll researches 
which is accompanied by the financial report of the Nc veg EE acie urn piena id ie sl 
s : or est Coas T rucker initiated a 
rei Commits of ihe Board of Regents and by = prograramo of archblogial research atthe important 
as by those in the Library and on publications, wel- ec site of La Venta, Tabasco, Mexico. Dr. 
comes the enactment of legislation providing for the cab oe i panel ae no Pd oe 
planning and erection.of a new museum building for f Mex ca pou val ud 8 lo; : AT staal Toa y 
the Institution. Congress has already appropriated ala dori D. j déns 2b. 1985 pus ae a : E Rd 
2,288,000 dollars for the immediate planning of this dad parto made n $43 dreds in tw a 
Museum of History -and Technology, for which 36 mil- uic Aane MEC MAVE m mobs ar AWTR 
lion dollars are authorized, and the new Museum will 59 9n States amiee, fiold work was started in 1946 ; 
Kbuso- all the. national collections that. record. and and, of the 4,345 sites located and recorded, 852 were 
illustrate the political, cultural, industrial, scientific recommended for excavation or limited testing. At 
and military development of the United States. As ee nd Da ias ge oasis ey un 
planned, it will be both a museum of United States been d I "i 99 = th E 
history and a museum of science, engineering and eon dug extensively or m part, an d fark D details 
industry, and a series of-modern halls illustrating the of the work of the three field porum operating in the 
prineipal periods of that history from Colonial days pee fi tbe DETR RETO E area nelle ce 
to the present is planned, -with other halls showing the The Astrophysical Observatory, in co-operati na 
na Son Cru, Tne aed in pict iind ee = with the United States Weather Bureau, continued 
eering and science. Tt i is^ sthoped that construction Sill thereal bration of Eppley P yrheliom eters, and the 
begin in 1957.. - Preliminary architectural studies oP Mex and automan recording of silver-disk 
were made during the past year for the projected new P rs b punc vena pro "d the mi 
altitude station at Montezuma in Northern Chile 
Notional Air Mesum, enduro progress was mado vore hindored by sky pollution duo to mating opora- 
Visitors to the Smithsonian Buildings totalled BONE GN SOR ber mines, and M Table Mountain in 
3,896,017—nearly 250,000 more than in the previous Southern Calhfornia a gradual increase in the amount 
year d. with the estimated 3,476,584 visitors at of smog from the Los Angeles area has been noted for 
the Naslonal Zoological, Park an d 81 4.932 at the %™e years. The, work of the Division of Radiation 
National Gallery of Art, brought the total number of ny oo 9n tho photo-control OF thè formative 
visitors to the Smithsonian Institution to 8,186,533. STO C9Vel opment: processes in seedlings. of bhie bean 
The Institution continues to administer the "Bio. plant indicated that the far-red energy interferes with 
Sciences Information Exchange, which is charged Govolopment by acting on N product of the photo- 
with preventing the unknowing duplication of chemical. reaction. initiated: by the red energy. In. 
research support by the „Armed Forces and other studies with the toot-tip cells of broad bean (Vicia 
Government agencies ; and the Exchange, which has faba), it has been found that, if Hi posuro to X-rays s 
developed techniques to maintain a rapid interchange P das oe y ndi to red. visible light, the inoid- 
of concise information on the support of research in onos OF chromosome damage brought about by X-rays 
the bio-sciences, reports that it has been able to ` is reduced by 30-50 per cent, but if exposure to X-rays 
supply adequate information in response to all r4 Lu by ed to radiant energy from the 
requests, Among the 7,600,000 specimens received by 30-40 or nae iia red, pe REFER fk by 
the National Museum during the year wêre collections meth £ to fracti ud " mg do fruit t ith B KS 
of mammals from Korea, Pakistan and Panama ; peen Tousd that the faction femaining after i sedi. 
birds from Panama ; „large collections of fishes from menting cell walls; nuclear material, mitochondria, 
* Bmithsonian Institition: Report of the Secretary and Financial plastids and other, particles within this size range, 


Report of the Executive Committee of the Board of Regents for the ^ contains an enzyme system which, on the addition of 


Year ended June 80, 1955. 1x--178 4-7 plates. Eublication 4320. . s 
(Washington, D.C. : Goverment Printing Office, 1956.) i auxin, markedly reduces the consumption of oxygen. 
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The National Air Museum participated in celebra- 
tions of the fortieth anniversary of the founding of 
the National Advisory Committee for Aeronautics, 
and nearly twenty-two thousand photographs pertain- 
ing to aeronautics were added to the Museum’s 
library of reference materials. Besides improvements 
in exhibits, the information services have been 
-extended and are now meeting requests which have 
multiplied nearly two and a half times in three years. 
Accessions to the National Zoological Park totalled 
2,347 individual animals, and 1,917 were removed by 
death, exchange or return to depositees. Of six 
hundred visitors to Barro Colorado Island durmg the 
year, forty-three were scientific workers who used the 
facilities of the station for reséarch; particularly in 
biology and photography. 

Durme the year the International Exchange Ser- 
vice handled 1,146,972 packages of government 
scientific and literary publieations, consignments 
being made to all countries except China, North 
Korea, Outer Mongolia, the Commuiinist-controlled 
areas of Viet Nam and Loas and the Haipang 
Enclave. The Smithsonian Library recerved 71,179 
publications and arranged about 650 new exchanges ; 
1ts holdings now total 951,409 volumes, including 
585,592 ın the Smithsonian Deposit m the Library of 
Congress. Publications issued by the Institution 
during the year totalled seventy-one, including 
seventeen ;papers in the’ Miscellaneous Collections, 
eight Proceedings Papers of the United States 
National Museum, four Bulletins of the Bureau of 
American Ethnology, and Vol. 7 of the Annals of the 
Astrophysical Observatory; 192,108 copies of the 
publications and 226,178 miscellaneous items were 
distributed. 


MALADJUSTED CHILDREN 


COMMITTEE was set up in 1950 by the Minister 

of Education to inquire into the medical, educa- 
tional and social problems relating to maladjusted 
children, with reference to their treatment within the 
educational system. The Committee has recently 
issued 1ts report* and, despite much thought and 
labour, not unexpectedly offers no novel msight into 
the nature of maladjustment, or new and revolu- 
tionary ideas about the way it should be treated. 
Fifteen years ago the term ‘maladjustment’ was not 
in common use, and too little is still known about 
maladjustment in children and the ways i6 can be 
successfully treated to generalize or offer ready-made 
solutions. Instead, the Committee-adopted the wiser, 
if more pedestrian, approach of cohsidering, against 
the background of normal development, what is 
meant by a maladjusted child and what arrange- 
ments are at present available for treating and 
preventing maladjustment. These arrangements 
have been considered in relation to the education 
service, which itself occupies a ‘central position 
imasmuch as it has continuous contact with most 
children for ten vital years of their lives. 

One of the main difficulties which the Committee 
had to face was the definition of maladjustment. 
No one—except, possibly, the -completely mal- 
adjusted—is completely adjusted to his environment ; 
continual adjustment and re-adjustment are necessary 
throughout life. Maladjusted people.are not neces- 
sary unruly nor need they come-into contact with 


* Ministry of Education. Report of the Committee on Maladjusted 
Children. Pp. vi--180. (London. H.M.8.0., 1955.) 65. net. 
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the law; educaticnally backward and mentally . 
retarded children do not provide all the maladjusted ; 
intelligent people ars also affected. What is known 
of the maladjusted is that they” are insecure. and 
unhappy, tend to zet on badly in their personal 
-relationships and may have failed to come to terms 
with their work. 

The worst effects of maladjustment are seen in 
mental hospitals, divorce courts and prisons. At the 
end of 1954, for example, two-fifths of the 480,000 
hospital beds available in England and Wales were 
occupied by mentally ill or mentally deficient 
patients. Surveys of factory workers have shown 
that 10 per cent hai suffered from definite and. dis- 
abling neurotic illness and a further 20 per cent-from 
neurotic illness. It nas been estimated that neurotic 
illnesses cause between a quarter and a third of all 
absences from work due to illness of any kind. 

Although the worst effects ‘of maladjustment are 
seen among adults, it is during childhood that most 
can be done to prevent maladjustment or to treat it. 
If one child can be helped, it will not only benefit 
his family and the community but may also have 
repercussions on futare generations; maladjustment 
begets maladjustment. 

The attention of the Committee has rightly been 
focused on those agencies which affect children. The 
part which the education service, particularly the 
school, has to play m the prevention, discovery and 
treatment of malad;ustment:is of great importance. 
The education service does not work in isolation, 
however, but co-operates with many other agencies. 
Collaboration is particularly close between the-school 
health service and she hospital service, which pro- 
vides a number of child guidance clinics and. makes 
available the services of psychiatrists for many 
clinics run by local education authorities. Co- 
operation between these two services and the 
maternity and child welfare service is also necessary 
if the problems of children -under five are to be 
adequately tackled. It is often in these early years 
that the seeds of future trouble'are sown or the first 
symptoms appear, sven though -they may not be 
noticed until a child goes to school. The Committee 
has considered these and other agencies and made 
suggestions which will enable the psychological, 
educational and medical treatment of maladjusted 


` children to develop on linés which seem the most 


rewarding. 

One of the main suggestions is concerned with the 
work of the child guidance service. Much of the work 
at present done by Iocal education authorities is too 
compartmentalized. The school psychological service, 
the school health service and the child guidance 
clinic should work more closely together. The educa- 
tional psychologist, for example, should, wherever 
possible, try to help, within the.setting of the school, 
those children whc have. learning or behaviour 
difficulties. Instead. as so often happens, of being 
concerned only with seléction tests for the 11+- 
examination, he should spend part of his time m the 
child guidance clinic. Nor should the facilities of a 
child guidance service be’ withdrawn from a boy 
when he leaves school. The Committee rightly 
recommends that the service should be available for 
boys and girls in or out of school until they have 
reached the age of eighteen, when they are officially 
recognized as mature. <A valuable suggestion is 
that parents should have direct access to all child 
guidance clinics without their children having first 


^ been seen and recommended by some intermediary ; 
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this, fortunately, is already the case with the. 


majority of clinies. 3 E 

The Committee's recommendation for the educa- 
tional provision -of.- maladjusted children should be 
received with enthusiasm. It will not only save 
considerable money but, will also be of greater service 
to maladjusted children than existing facilities. At 
present there: are day! special schools or classes 
specifically of maladjusted children in the areas of 
‘only:-three lóosl education authorities. Over the 
country as a whole, little day provision has been 
made. Recent psychological findings indicate that 
there are obvious:advàntages in leaving a child in 
his'own home during treatment. ` Since the restoration 
of harmony and understanding between parents and 
children must be one of the main: purposes of treat- 
ment, it is most satisfactory to treat a child, if 
possible, while he remains in the natural environ- 
ment of his own-home. Treatment of him and of his 
parents can then go hand in hand; and there is no 
danger of a conflict being set up in his mind between 
the different standards of two environments. The 
co-operation of parents may be much easier to secure 
if their child can stay at home than if-he is sent to 
a boarding establishment. 

For maladjusted children local education authorities 
should make more use of day ‘special’ schools and 
part-time ‘special’ classes. No child should be sent 
to a boarding establishment if his education can be 
satisfactorily continued from home. The teachers 
should be allowed sufficient time for keeping 1n touch 
with the parents, the child guidance service and the 
ordinary’ schools from" which the children come. All 
teachers of backward. children will support the 
recommendation that staffing should be based on the 
principle that ordinanly a teacher cannot satis- 
factorily meet the needs of more than ten mal- 
adjusted children, and that for some purposes a 
group may need to be considerably smaller. No day 
or fesidential school should contain less than about 
twenty children nor more than about fifty. Strong 
support will be given to.t+he recommendation that 
the "Ministry of Education and local education 
authorities should constantly review the need for 
studying more maladjusted pupils over the age of 
eleven, “in particular boys with I.Q.'s below 85-90% 
_and children suited to a grammar or a technical school 
course’; Local education authorities should also 
consult with one another and other bodies to develop 
facilities for maladjusted children on a regional basis. 

‘In the case of children whose activities lead to 
their appearance in juvenile courts, considerable care 
should be taken to see-that the children are indeed 


maladjusted before being treated as such. A recent, 


suggestion of the Magistrates’ Association to the 
effect that meetings should be encouraged between 
magistrates, staffs of child guidance clinics and others 
connected with psychiatric work would be a valuable 
means of ensuring that court sentences would have 
greater prophylactic value. In general, too, support 
should be forthcoming for the Committee’s recom- 
mendation that every child appearing before a 
juvenile court who is so handicapped as to need 
special educational treatment in a boarding school 
should be provided with residential treatment by the 
local education authority rather than be sent by the 
court to an approved school. 

After outlining the size of the problem and practical 
measures needed to combat it, the Committee turns 
to the all-important but difficult task of develop- 
ing a positive approach to mental health in the 
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community as & whole. A number of its recom- 
mendatıons should be carried out forthwith. There 
should be, for example, close co-operation between 
child guidance clinics and child welfare centres. The- 
function of health visitors should be modified, and 
they should be trained to advise parents on behaviour, 
nervous and otber-difficulties in children,.as well as 
on matters of physical health. More clubs and dis-: 
cussion groups for parents should be established by 
schools, meluding nursery schools. Above all, the 
fundamental importance of the family as a whole 
should be borne in mind by those responsible for 
strengthening and developing the social services, and 
action designed to keep the family together should 
be regarded as one of the most important aspects of 
prevention. a 

The most valuable-feature of this report is the way 
the Committee has made its way through the tangled 
mass of legislation and opinion which surrounds the 
problem of’ maladjusted children and has made 
recommendations which are practicable and attain- 
able. Many of the recommendations will be very 
costly to carry out; but many of them will cost a 
lot more if they are not carried out. What is first 
needed is the building up of attitudes of mind 
required for the prevention and treatment of mal- 
adjustment. The five years taken to prepare this 
report will have been well spent if the thinking part 
of the community becomes familiar with its main 
arguments. 


PSYCHOSOMATIC RESEARCH AND 
BEHAVIOURAL SCIENCE 


T ıs not often that one has the opportunity of 
reviewing two new journals and findmg them of 
excellent quality within their respective fields. Both 
are quarterlies. The first, the Journal of Psychosomatic 
Research*,-18.to be devoted mainly to clinical studies 
if the present contents are an indication. These vary 
from such work as “Emotions and the Peripheral 
Vasomotor System" to “The Sedation Threshold as 
an Objective Index of Manifest Anxiety m Psycho- 
neurosis".. There are other papers on asthma and 
peptic ulcers. Such research should direct the atten- 
tion of the obstinately organically minded to the 
importance of mental states, and the psychologically 
orientated to the fact that the mind does not work 
4n vacuo. 

The scope of the other journal, Behavioral Science, 
is stated in the introductory editorial: The editors 
ask: “Can the, scientific method solve the larger, 
more pervasive questions about man as well as the 
smaller, moré particular ones ? Is the tool with which 
man has won his victories over the physical world 
applicable to uncovering the laws which govern man’s 
conduct, the deepest causes of our strife and our 
harmony ? If fragments of multiple sciences were 
brought together in a unitary behavioral science and 
all the separate skills focused on the study of human 
behavior, perhaps the time required to find the 
answers to these questions could be reduced. The 
uniformities among disciplines could be recognised ; 

* Journal of Psychosomatic Research, 1, No. 1 (1050). Pp. 96+2 
plates. (London and New York: Pergamon Press, Ltd.) £5 (14 dollars) 
per year, or 70s. (9.80 dollars) for individual subseribers certifying that 
the journal 18 for their private use. 

Behavioral Science, 1, No. 1 (January 1050). Pp. 82. (Baltimore, 


Md., and Ann Arbor, Mich.. Mental Health Research Institute, 
University of Michigan. )6 dollars per year or 1.76 dollars per issue 
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sbetter communication among hei ésiablstiod ; 
ageneralties of findings magnified ; additional benefits 
sderived frofn ‘comparing theories in diverse fields, 
«explaining similarities and differencés, and the validity 
«and applicability of empirical..work increased by 
wlanning mdividual studies as components of an 
«explicit mosaié of research strategy.” 

` The result of this wide plan has been, perhaps 
inevitably, that the papers tend to bé mainly mathe- 
amatical. This may be valuable smce‘thefe is a limit 
+o clinical research, and without thé aid of other 
sciences psychology and psychiatry: will reach an 
impasse. The papers here suggest that there is little 
langer of this. - They range from “Biological and 
Cultural Evolution” to a “Critique “of ‘Stochastic 
wModels for Learning". This journal will be a joy 
;0 the mathematician and no doubt will draw many 
ato the study of behaviour who woüld otherwise 
reat it as too vague to -be of interest. . ^ 

CLIFFORD ‘ALLEN 


THE NEED FOR OBSERVATIONS 
IN THE OLDER BRANCHES OF 
ASTRONOMY ` 


OR his presidential address last year to the Royal 
Astronomical Society and since published (Mon. 
Vot. Roy. Astro. Soc., 115, 2; 1955), Dr. J. Jackson 
300k as his subject “The Need for Observations in 
she Older Branches of Astronomy, especially Double 
Stars", and discussed three branches with which he 
1as been associated for about forty years: double 
stars, stellar parallax and meridian-astronomy. After 
the First World War Dr. Jackson did a considerable 
amount of work on double stars, collecting and dis- 
»ssing the observations made during the preceding 
shirty years. The observing programme at that time 
was largely restricted to the Struve stars, but now 
hat many new double stars havé been’ catalogued 
«nd that there has been .a great decrease in the 
1umber of observers, it is necessary, said Dr. Jackson, 
o review the position. Sufficient knowledge regarding 
he average masses and distances of ordinary stars is 
low available to decide on those stars that are worth 
«bserving at intervals of twenty years and to dis- 
4nguish them from those that cannot be expected to 
eveal orbital motion of more than a degree or two 
1 8 century. 

The importance of this is shown. by the following 
onsiderations regarding the E stars. These were all 
icked up durmg 1824-27 with a 94-in. refractor from 
mong the hundred and twenty thousand brightest 
tars north of Dec. — 15°, and while the original 
st contained more than three thousand double 
tars, after various adjustments and’rejections there 
emained' 2,659 brighter than about magnitude 9 
nd with a separation less than 32’. Before these 
vere put on the Greenwich observing list, most of 
Mem had been observed at several epochs, and when 
X. Jackson discussed them in 1922 he found as 
ollows: relative motion was shown by 649, un- 
loubted orbital motion by 449, mere opticál doubles 
2 161 cases, and in 39 pairs showing rather large 
elative motion it was difficult to decide whether they 
ormed binary or optical systems; it is suggested 
shat while the majority probably belonged to- the 
utter class, some may have been true binaries with 
, rather large parallax which could be, poe? by 
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trigonometrical observations. A . Very important point 
is‘that 2,010 of. these stars showed’ certain relative, 
motiorr of the components, and the great majority of. 
these must Pe real binaries with periods of many 
thousand ‘years, as D=. Jackson shows by an analysis 
of the figures. His conclusion is that the 2,010 stars 
which had shown nó, relative motion by 1920, 
although true binar:es, scarcély* néed: any further 
attention until the end .of this century". The 449; 
Showing orbital motion, and. also? ‘the 39 for which ~ 
the nature of the motion: ig "uncertain, should, ‘he 
thinks, be observed at intervals of ten or twenty 
-years until an orbit can be computed or the pair 
proved merely optical. c 

Turning to the OZ stare, which were discovered 
with the 15-in. refra»tor at Pulkovo mostly during 
1841-42, Dr. Jacksor said that, owing to the close- 
ness of the compcnents and relatively greater. 
difference in brightness than tHose just considered, 
they are more difficulé to see arid observe accurately. 
Hussey re-observed them with ‘the 12-in. and 36-in. 
refractors at Lick Observatory, ind when Dr: Jackson 
discussed them in 1923 he found that 135 showed 
orbital motion, 15 were Optical systems, 5 showed 
motion of uncertain nature, “and -270 showed no 
motion. In spite of the fact that these stars had 
been observed over & shorter interval of time than 
the X stars -and, in addition, accurate observation 
was more difficult, yes they contained a greater per- 
centage of stars of importance for the future, a fact 
which 1s attributable to the stars being closer and 


-the components brighser. Dr. Jackson's final remarks 


on the subject were: “I therefore conclüde that one 
of the most urgent neds of observational astronomy, 
at the present time is the systematic re-observation 
of important double stars for which we have already 
detected the beginnings of Forbital motion. “The. 


position may not be quite -sọ bad as ^46 appears as . 


there may be & number of measures of double stars 
not yet published, end: fhe absence of a general 
catalogue giving obse-vations later than: 1927 makes 
it difficult to estimate the true position. Neverthe- 
less the reports of the International Astronomical 
Union do indicate a steadily decreasmg: number of 
measures". (After preparing his address, Dr. Jackson 
became aware of the measures of many "logé double 
stars made by Dr. Muller, of Strasbourg, during &, 
four months visit to Lick Observatory, and’ à foot- 
note to the published áddress directs attention to 
this, with a short account of the first orbits calculated | 
for thirteen double stars.) s 

The position with regard.to parallax determina- 
tions is very satisfactory when compared with that 
about half a century ago. In Newcomb’s book “The 
Stars”, published in 1904, there is a,list of seventy- 
two stars for which parallaxes were known ; of these 
there were fifteen about which' it was noted that the 
results were subject to more dóubt than usual, and 
one was stated to be entirely unreliable. In contrast 
to this, the Yale Observatory published in 1953 a 
“General Catalogue of Trigonometric Stellar Paral- 
laxes", which gives the parallaxes of 5,822 stars 
from about ten thousend determinations ; this is the 
outcome of the great international scheme, devised 
about forty years ago by “Schlesinger, for the mass 
determination of parallaxes, and was taken up at a 
dozen observatories! which had long-focus telescopes. 
Several of the telescopes which have completed their 
programmes are at present used for the intensive 
observations of the nearest stats -in the search for 
companions which are too close or tod” faint to be 
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discovered except by the periodie displacement of 
the centre of light. A number of stars have been 
found to have companions which move in orbits 
with periods of a year or two. It is suggested that 
parallax observations for the next few years may be 
confined to filling in the gaps made by the omission 
of stars of early and late types, to the observation 
of certain specific stars, such as double stars or 
Vyssotsky’s stars with dwarf characteristics, and to 
unravelling some of the larger discordances. 

In the final part of his address, devoted to meridian 
agtronomy, Dr. Jackson pointed out that at present 
the Royal Greenwich Obseryatory alone in Britain 
carries out observations with the meridian instru- 
ment "for determining stellar positions. Several 
factors have contributed to this diminution of 
meridian observations?in different countries, among 
which the economy of photography is important, 
and some may ask**what justification there is for 
meridian astronomy. The answer is that, while we 
need acourate positions of only sufficient stars for 
reducing photographic plates, we require the proper 
motions of as many stars as possible, of every degree 
of brightness, of every spectral type, of every kind 
of variability, and in all galactic longitudes and 
latitudes, and all this involves the positions at two or 
more epochs. To determine the average distances of 
groups of stars too far away for trigonometrical 


calculations, proper motions are necessary, and they. 


are thus important in investigations concerning 
the content of the Milky Way system at distances 
exceeding 8 hundred parsees, in addition to showing 
the systematic and random motions of the stars 
themselves. This led'Dr. Jackson to a discussion of 
the fundamental systems used, of certain disadvan- 
tages inherent in some and also of various ideas for 
improvements. His address ended with a short 
account of a very” "important aspect of meridian 
astronomy—namely, accurate time determinations— 
in which the Royal Obgervatory plays & prominent 
part, and the results of” the photographic zenith tube 
in action are awaited with interest. 


` BRITISH JOURNAL OF RADIOLOGY ` 
» SIXTIETH ANNIVERSARY 


HE May issue of the-British Journal of Radiology 
is its diamond jubilee number. The Journal is 
the direct descendant of the Archives of Clinical 
Skiagraphy, which was the first journal to be devoted 
entirely to radiology. Its first number was dated 
April 2,1896; but apparently it is not clear whether 
it was actually published then or in May of that 
year. 
The British Journal of Radiology has had a great 
` influence throughout the world m the development 
of medical radiology in. its widest sense, and the 
jubilee number includes a number of historical reviews 
of particular interest. Prof. G. Stead deals with the 
contributions of physics to the progress of radiology 
during the past sixty years. It is perhaps singularly 
fortunate that many leading physicists have always 
devoted a great deal of effort to the advancement 
of the applications of physics to medicine. The first 
presidential address to the Roentgen Society, given 
by Silvanus Thompson, was apparently & remark- 
able beginning. Sir Oliver Lodge published a course 
of six lectures specially designed for medical prac- 
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titioners. In the present number, Sir John Cocke: 
writes on “The Future Role of Atomic Energy 
Industry, Science and Medicine", Dr. Russell 
Reynolds reviews sixty years of radiology, and 
James T. Case.summarizes the evolution of mod 
radiology. A point of historical interest is that 
1879 Sir William Crookes, without realizing it, | 
apparently obtained X-rays in the course of 
experiments and had sent fogged photographic pla 
which had been stored near his vacuum tubes, b 
to the manufacturers as defective. .The account 
X-ray apparatus by Mr. Cuthbert Andrews is ilh 
inating. On the historical side, he mentions t 
“bound in the 1897 volume is what is undoubte 
the forerunner of our modern successful suppleme 
—A. Supplement to the Archives of the Róntgen R 
entitled ‘Radiography in Marine Zoology— 
British Echinodermata’, by Dr. Wolfenden". 
particular interest to radiotherapiste are the revi 
by Dr. N. S. Finzi on radiotherapy and Dr. 
Lacassagne on radiobiology. 

The devélopment of British radiology has depen: 
upon @ number of factors. Among the most import 
of these are probably the recognition of the value 
consultation in medicine with special reference to 
many aspects of radiology, the applications of phy 
to both radiodiagnosis and radiotherapy and 
interest throughout the years shown by many clini 
radiologists in those aspects of fundamental scie: 
now called radiobiology. It is clear that the Bri 
Journal of Radiology has played a great part 
facilitating these developments. 


ROCKEFELLER FOUNDATION 
GRANTS 


HE National Academy of Sciences, Washingt: 
has initiated a study of the possible biologi 
dangers to present and future generations of exposi 
to atomic radiation. 250,000 dollars has be 
awarded by the Rockefeller Foundation for t 
project. A-biophysics research programme on i1 
cultivation of individual animal cells has be 
devised by Dr. Theodore Puck and his associates 
the University “of Colorado, towards which 1 
Foundation hastmade an award of 85,000 dolla 
The Foundation has made a research grant of 60,( 
dollars to ‘Drs. J. J. Christensen and W. M. My 
for their work.m the University of Minnesota 
connexion with’ wheat stem rust. Research on i 
genetic factors of intelligence and emotional variati 
in dogs, directed by Dr. C. C. Little at the Roscoe 
Jackson Memorial Laboratory, Bar Harbor, Mai 
receives a first-quarter grant of 50,000 dollars. 
Dr. Edwin D} Kilbourne, of Cornell Univers 
Medical College, 1s working on latency or activati 
of viruses, towards the expenses of which 1 
Foundation has granted 48,000 dollars. The Univ 
sity of Chicago is to receive 50,000 dollars for 
programme of .training in statistics for scientis 
The State Institute for Human Genetics, Upsa 
Sweden, has been awarded 50,000'dollars. The wc 
will be shared with the University of Upsala and t 
Royal Agricultural College. Prof. A. Rossi-Fanell 
work at the dnstitute of Biological Chemist) 
University of f Róme, will be supported over a peri 
of four years By & grant of about 30,000 dollars, a: 
that of Prof. As Desnuelle at the Institute of B: 
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logical Chemistry, University of Aix-Marseille, over 
a period of five years by a grantof 25,000 dollars. 
"Research in biomiathematies -under Dr. Irwin 
Bross, of the Cornell University Medical College, is 
to be supported by a five-year ‘Grant of 50,000 
dollars. 

Among other grants made by the Rockefeller 
‘Foundation for the first quarter of 1956 are the 
following: Prof. T. Park, University of Chicago, 
experimental ecology, 10,500 dollars; National 
School of Agriculture and Livestock, Managua, 
Nicaragua, laboratory and field equipment; Prof. 
F: Buchthal, University of Copenhagen, physiology, 
14,000 dollars; Institute of Pharmacology, Univer- 
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sity of Padua, virolcgy, 10,000, dollars; Prof. 8, 
Bezzi, University of Padua, organic chemistry, 10,000 
dollars ; University of Florence, Institute of Botany, 
9,000 dollars; University of Utrecht, Biophysical 
Research Group, 12.000 dollars; Prof. Per F. 
Scholander, University of Oslo, experimental biology ; 
Royal Veterinary Colege, Sweden; equipment for 
animal physiology. 

Numerous grants towards travelling and study 
expenses and towards the costs of various congresses 
were also made. Forty-five fellowships were awarded 
in the following subjects: agriculture (23), biology 
and medicine (5), humanities (5), medical education 
and publie health (7). Social séiences (5). " 





.. OVULATION DURING DELAYED IMPLANTATION AND. OTHER 
REPRODUCTIVE PHENOMENA IN THE BADGER (MELES MELES L.) 


By Pror. R. J. HARRISON s 


Anatomy Department, London Hospital Medical College, E.1 


AND 


E. G. NEAL 


Biclogy Department, Taunton School, Somerset 


EPRODUCTION in the Éuropean badger has 
EX. been the subject of controversy for many years, 
ind one authority or another has made claims for 
sach month of the year to be that of the mating 
eason. Those investigators? who have recently 
»xamined the. reproductive. pattern comment at 
ength on the prolonged period of delayed implanta- 
don: Fischer! calculated from embryological data 
Jbtained from badgers in Germany that mating took 
Jaco during July-September, that implantation 
delay of from 4 to 5 months) oceurred in December 
ind January and that cubs were born during 
fanuary-March. Notini? stated that in Sweden 
nating occurred in May, that implantation was 
lelayed for seven to eight months and that the cubs 
vere born in March. Preliminary‘ observations by 
Teal? in south-west England suggested that mating 
iecurred not only in April and May; but also during 
"uly-September. Implantation usually occurred in 
Jecember and parturition followed within sixty days. 
MI these investigators have recovered blastocysts or 
mbryos at different times of the year, but none has 
aade an exhaustive histological examination of the 
varies and reproductive tract, or. counted the 
orpora, lutea. 
‘Since the date of the first report, Neal’ and his 
ollaborators have maintained intensive observation 
f the numbers and behaviour of badgers.at various 
»ealities in Gloucester and Wiltshire, but mainly 
n the Quantock Hills, Somerset. “More than fifty 
nimals, cubs and adults, were obtained for dis- 
action às the result of being run over by motor-cars, 
illed by . badger-diggers, keepers . pest-control 
fficers. The specimens were diffitult to obtain, 
nd have taken nine years to accumulate, but 
ie series covers the entire cycle and pregnancy 
xcept. for July. . The ovaries have ‘been’ serially 
xetionéd, and sections of the repreductive tract 
ave, been examined. The uterus of h animal 
‘as carefully opened and searched or washed out 




















for blastocysts, and serial sections were cut of the 
uterine tubes of those animals that had recently 
ovulated. B p 
Examination of the fixed material indicates that 
the reproductive patern in the badger is complex - 
and variable. Maturing, d 
tured follicles are present in the ovaries in February 
and March, but the earliest’ date for redovery of- 
blastocysts is April 3€, 1958. During April-July the . 
average number. of blastocysts is 2:3 per animal 
(range 1-3); the nurcber of corpora in these animáls. 
averages 4-0 per animal (rarige 3-6). The excess of 
corpora may be expiained by not finding all the 
blastocysts or by loss:due to degeneration. ‘Pwiceas 
many animals (13) during this period had eorpora in 
varying stages of development.-or. retrogression 
(average 4-0 corpora per animal, range 2-7), but no 
ova, cleavage stages or blastocysts were found. In 
June, animals with b:astocysts in the uterus and an 
equivalent number cf corpora in the ovaries also 
possessed large, maturing follicles. $ 
During the period August-December many differ- 
ences can be detectec ; all but one of twenty adult 
females had blastocysts (average number 3, range 
2-5) in their uterine horns. There is a significant 
rise in the average aumber of corpora to 6-2 per 
animal (range 2-11), end.amaturing follicles were also. 
present in animals killed in late September. An adult 
female killed on October 16, 1954, gave an explana- 
tion for the findings. Four‘recently ruptured follicles 
and five retrogressing corpora lutea were present in 












degenerate histologically than the other three. Three 


the ovaries ; of the latter, two eorpora looked more . D 


healthy blastocysts were in the uterus, and in serial 


sections of one uterine tube there-were two degenerate 
and apparently unfertilized ova. This and other 


similar examples indicate that the number of corpora 


increases during the period of delayed implantation 
due to ovulation during delay, and there is evidence 


from several animals that it^ can occur more than  — 





iure and. recently rup- —. 








(Above) Section of part of one ovary from a badger killed on 
October 16,1954, showing two young corpora and an older one. 


x 13. ( right) One of two dezenerating ova present in the 
uterine t of tlie same r; there were three unimplanted 
blastocysts in the uterus. 180. (Lower left) Tall columnar 


epithelial cells of the uterine aee during delayed implantation. 
& 


once. Ovulation 
for the first time in the spring, since evidence was 
found of sets of young corpora in June, September 
and even October, that were associated, in each 
specimen, with an equal number of blastocysts. 
Several. animals killed in June, September and 
October showed thick, stratified and cornified vaginal 
epithelia, , | er gan maturing follicles, and had vary- 
ing numbers of corpora and blastocysts. Others, 
sometimes killed on the same day as one of the 
above, lacked follicles, had only a low transitional 
vaginal epithelium, but possessed just as many 
corpora and blastocysts. During January and 
February a few pregnant animals were killed; the 
average number of embryos per animal was 3-1 
(Fischer’s material gives an average number of 2.7 
and Notini’s 2-5 per animal). Observations on the 
number of cubs after birth in south-west England 
give an average of 2-25 cubs per sow (8 singles, 22 
twins, $ triplets, 5 quadruplets). The average number 
of corpora lutea per animal during pregnancy is 6-5 
(range 2-11). Thus no accessory corpora appear to 
be formed after implantation. The corpora present in 
each pair of ovaries from October to the end of 
pregnancy have similar characteristics, are twice as 
large as those of delay and are better vascularized. 
Rejuvenescenee in the corpora lutea and the imme- 
diate pre-implantation changes in the uterus are 
heralded by increased vascularization and hyperemia 
in these organs. Corpora lutea persist until the end of 
pregnancy, but show signs of involution at mid- 
pregnancy. They degenerate rapidly during lactation. 


s not necessarily always occur 
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Tt therefore appears that the female badger in 
south-west England, having reached maturity during 
its second year, can either (v) ovulate for the first 
time in the early months of the year and have up to 
nine months delayed implantation during which up to 
three further ovulations may occur, (b) ovulate for 
the first time during the summer or autumn, perhaps 
exhibit further ovulations, and thus have a delay of 
implantation varying from two to six months. 

There is no evidence of replacement of blastocysts, 
and little to suggest addition during the period of 
delay. The blastocysts exhibit similar characteristics 
throughout the period, with a large perivitelline 
space, and showing some evidence (as Notini* found) 
of slow but steady increase in size. The blastocysts 
are irregularly placed along the uterine horn during 
delay, and may even be found bunched together 
either at the proximal or distal ends of the uterine 
horn; spacing along the horn seems to occur just 
before implantation. 

The uterine mucosa reacts scarcely at all to the 
ovarian events until implantation, and thus appears 
to be less sensitive to the prevailing hormonal 
environment than the vagina. Little secretory 
activity in the uterine glands can be seen, and the 
greatest, detectable change is in the lining epitheliuns 
of the uterus, which appears to pass through cycles 
of changes from low cubical to high palisade, mucified 
columnar cells with the nuclei varying in position 
It is quite possible that it is these cells that are 
providing nutriment for the blastocysts during 
delay. 

The histological and embryological findings fit in 
very interestingly with the observations of behaviour 
Sexual excitement is greatest during the period 
February—May, and at other times takes the form of 
short isolated nights with long periods in betweer 
where no interest of any kind is shown. From mid. 
May to mid-July the badger shows least sexua: 
activity, and feeding occupies its activities. Mating 
has been observed by Neal and his collaborators 
during the main period of sexual excitement, late 
March-May, and again during J ptember 
Attempted matings were observed during February 
and March and in early October. 

It would appear that the corpora of delay are not 
active producers of progestins, and that there is nc 
evidence to support an argument that corpore 
accumulate as the result of additional ovulations 
during delay until their combined progestin secretior 
is sufficient to induce implantation. In fact, the 
corpora of delay are all characterized by varying 
degrees of vacuolation in the cytoplasm of the lutea 
cells and even by fairly advanced cellular degenera 
tion. The evidence from badgers kept isolated ir 
captivity?:! proves that a period of delay of eight 
months is quite possible (there are even records o 
females giving birth after being kept isolated, for 
thirteen and fifteen months), and suggests that the 
mating stimulus is not necessary to precipitate 
implantation. No vaginal smears were prepared from 
these animals and thus the possibility of spontaneous 
ovulations or even of the existence of a definite 
ovarian cycle during delay cannot be ruled out 
Lactation does not appear much to influence the 
events; it lasts about four months and has virtually 
ceased by the end of June. Increase in the length o 
day has been suggested*" as a factor inducing 
implantation in the mink, but it is difficult to con 
sider this a factor in the badger. The animal live: 
mainly in a deep burrow during the day, emerges in the 
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dusk and is virtually nocturnal in its habits ; further, 
our evidence suggests that implantation in many 
&nimals must oceur before the days start to lengthen. 
The age of the animal does not influence much the 
reproductive pattern, since both young and old 
females display delay ; there is slight evidence from 
two older females that there had been an increase in 
the number of times follicles had ruptured during 
delay. 

It is felt that insufficient attention has been 
directed to the part that may be played during 
delay by the adrenal and by the interstitial tissue 
of the ovary. In the badger, the latter tissue is 
well developed, particularly in the cortical region, 
and is curiously invaded by numerous commun- 
icating epithelial tubes. These intra-cortical tubes 
sometimes extend from openings on the surface 
of the ovary to the hilum, where thoy may anastomose 
with the rete ovarii. They are reminiscent of the 
sub-surface crypts of the covering epithelium 
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described by Harrison and Matthews’ in a wide 
variety of manimals, but are developed to a degree 
much greater even than that observed in Pinnipedia. 
The cortical interstitial tissue passes through a dis- 
tinct series of cytological changes during delay, and 
histochemical techniques strongly suggest it to be 
active during this time; it reacts.to a variety of 
techniques more strongly than any other component 
of the ovary. 

A detailed account cf all the aspects of reproduction. 
elicited from the observations on behaviour and 
examination of the fixed material will be presented 
shortly. 

! Fischer, E., Verh. Anat. Ges. Jena, 40, 22 (1981). 

* Notini, G., Biologiska Undersoknigar over Gravlingen (Upsala, 1948). 
* Neal, E., “The Badger" (Collins, London, 1948). 

t Cocks, J. A., Zoologist (4), 7, 441; 8, 108 (1903-4), 

€ Enders, R. K., Proc. Amer. Phil. Soe., 98, 691 (1952). 

* Hansson, A., Acta Zool. Diloana, 28, 1 (1947). 


* Harrison, R. J., and Matthews, L. H., Proc. Zool. Soc. Lond,, 120. 
609 (195). i 


ORGANIC PEROXIDES AND MUTAGENIC EFFECTS: IN 
DROSOPHILA e 


By Dr. F. H. SOBELS 


Genetisch Instituut der Rijksuniversiteit, Utrecht 


Mutagenicity of Dihydroxydimethyl Peroxide 
and thè Mutagenic Effects of Formaldehyde 


T has been suggested! that the mutagenic action of 
formaldehyde may be related to that of organic 

peroxides. The fact that a mixture of formaldehyde 
and hydrogen peroxide is a much stronger mutagen 
for Neurospora conidia than either substance alone 
has been attributed to the formation of an organic 
peroxide, dihydroxydimethyl peroxide, HO—CH,— 
0—O0—CH,-—OH, According to Jensen et al., even 
pure formaldehyde solutions exercise their mutagenic 
affect on Neurospora by way of peroxide formation. 

In Drosophila a mixture of formaldehyde and 
aydrogen peroxide did not produce more mutations 
than formaldehyde alone*. This may be due to the 
aigh catalase content of the body fluids of the fly. 
Jatalase inhibition has been used to test the idea 
that peroxide formation plays a part in the pro- 
duction of mutations by formaldehyde injections into 
Drosophila. The result supported this assumption ; 
‘or a given dose of formaldehyde produced twiee as 
nany mutations in males which had been pretreated 
with sublethal doses of cyanide vapour than in flies 
106 so troated’. 

Mutations in Drosophila have been produced by 
lireet application of organic peroxides by Altenburg’, 
ising tert.-butylhydroperoxide, and by Sobels*, using 
lihydroxydimethyl peroxide. The latter substance is 
X particular interest because of its probable impli- 
‘tation in mutagenesis by a formaldehyde — hydrogen 
)eroxide mixture, and it has therefore been studied 
n more detail. 

-The compound was synthesized by Mr. M. J. D. 
van. Dam, of the Department of Organic Chemistry, 
Jniversity of Utrecht, by the reaction of formalde- 
iyde and hydrogen peroxide in ether". All solutions 
'ntained 0-7 per cent sodium chloride in distilled 
vater and were buffered at pH 6-0. 0-28 mm.? of 
uch solutions was injected into the abdominal 






cavity of wild-type Ovegon-K males characterized by 
a spontaneous mutation-rate of 0-2-0-3 per cent. 
The treated males were afterwards tested for the 
incidence of sex-linked lethals by means of the 
Muller-5 method. Preliminary. observations were 
made on tbe pattern of sensitivity in the gonads of 
the treated males by mating them individually to 
three fresh virgin Muller-5 females at specific intervals. 
The successive broods arising in this way then repre- 
sent successively younger stages of spermatogenesis 
at the time of treatment. . 

Four different concentrations of dihydroxydimethyl 
peroxide were used. Those with the higher doses 
showed that it is a farly potent mutagen for mature 
spermatozoa. A 0-04 M solution, which is highly 
toxic, produced 1-7 per cent lethals in 662 chromo- 
somes from sperm used during the. first three days 
after treatment. A 0-02 M solution produced 3-6 per 
cent lethals in 471 chromosomes from sperm utilized 
on the first day after treatment. In the latter 
experiment, spermatozoa which had been utilized 
from the second to tae fourth day were also tested 
for lethals; they carried only five lethals in 662 
chromosomes (0-8 per cent). Still later broods were 
not examined. 

The lowest concentrations of dihydroxydimethyl 
peroxide were, on the coritrary, ineffective on mature: 
spermatozoa, but resulted in an increased mutation- 
rate in the third brood produced from the seventh to 
the tenth day after treatment. After treatment with 
0.0138 M dihydroxydimethyl peroxide, this brood 
contained 1:3 per cent lethals in 933 chromosomes, 
and after treatment with a 0-015 M. solution it con- 
tained 1-8 per cent lethals in 439 chromosomes. I+ 
thus appears that at some stage during spermato- 
genesis, sensitivity to the mutagenic action of 
dihydroxydimethyl peroxide is even higher than in 
mature spermatozoa. 

The present finding that dihydroxydimethyl per- 
oxide, like formaldehyde, induces mutations in mature: 
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sperm supports the hypothesis! that formaldehyde 
exerts at least part of its mutagenic effects via the 
formation of an organic peroxide. In addition to 
their action on mature sperm, both dihydroxy- 
dimethyl peroxide and formaldehyde? produce 
mutations in earlier stages of spermatogenesis. This 
‘farther similarity suggests that tbe formation of a 
peroxide may also be involved in the mutagenic 
effects of formaldehyde on earlier stages of sperm 
development. It cannot yet be decided whether the 
same is also true for the mutagenic action of form- 
aldehyde, if fed to the larvee, in which case mutations 
were obtained only in the auxocyte stage preceding 
meiosis’. 

In view of the enhancing effects of a cyanide pre- 
treatment on formaldehyde mutagenicity, the effects 
of cyanide on peroxide-induced mutation-rates were 
studied. Such pretreatments did not enhance the 
mutagenic effects of strong doses of dihydroxy- 
dimethyl peroxide ; a slight effect in the first brood 
after injection of the low doses is not excluded, 
however. This result can perhaps be interpreted by 
assuming that after administration of dihydroxy- 
dimethyl ‘peroxide the fly is provided with the 
ready-made product, whereas in the case of form- 
aldehyde, catalase-inhibition favours accumulation 
of the peroxide, — ' 

“Finally, it may be mentioned that one daughter 
of-a male treated with dihydroxydimethyl peroxide 
carried a ‘mutation to an allele of white in part of 
her gonads. This observation of delayed action 
brings dihydroxydimethyl peroxide into line with 
other chemical mutagens’. 

I am much obliged to Mr. M. J. D. van Dam for 
his co-operation in synthesizing the dihydroxy- 
dimethyl peroxide preparation. 

1 Jensen, K. A., Kirk, I., Koimark, G., and Westergaard, M., Cold 
Spring Harbor Symp. Quant. Biol., 18, 245 (1951). 

? Dickey, F. H., Cleland, G. H., and Lotz, C., Proc. U.S. Nat. Acat. 
Sei., 85, 581 (1949). 

* Sobels, F. H., Amer. Naturalist, 88, 109 (1954). 

* Sobels, F. H., and Simons, J. W. I. M., Z. ind. Abst.- u. Vererblehre 
(in the press), 

* Altenburg, L. S., Proe. U.S. Nat. Acad. Sci., 40, 1037 (1954). 

* Sobels, F. H., Drosophila Inform. Serv., 28, 156 (1954). 

* Wieland, H., and Wingler, A., Ann. Chem., 481, 301 (1923). 

binis C., and Moser, H., Z. ind. Abst.-u. Vererblehre, 85, 479 
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Table 1. Frequency OF SEX-LINKED LETHALS IN SU 
DIRYDROXYDIMETHYL PEROXIDE PRIOR TO X-RADIATION, 
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Effect of Pretreatment with Dihydroxy- 
dimethyl Peroxide on the Rate of 
Mutations induced by X-rays 


Previous observations showed an enhancement of 
the rates of mutation induced by X-rays after pre- 
treatment with cyanide and azide’. This finding; 
suggested that increased production of hydrogen 
peroxide, due to inhibition of the cytochrome and 
catalase enzyme systems, made the genetic material 
more sensitive to the effects of radiation. The fact 
that pretreatment with formaldehyde likewise en- 
hanced the genetical effects of X-rays (unpublished 
work) supports this assumption, because formalde- 
hyde also inhibits catalase and in addition produces! 
mutations, presumably through the formation of an, 
organic peroxide (see above). 

For a further test of the idea that the presence of? 
increased amounts of a peroxide enhances the effects: 
of irradiation, flies were pretreated with an organic) 
peroxide, dihydroxydimethyl peroxide. 

Oregon-K males one to two days old were injected: 
with low concentrations of dihydroxydimethyl per» 
oxide and placed under the X-ray apparatus immedi- 
ately afterwards, the average time between injection) 
and irradiation being 13 + 10 min. X-radiation was 
by a General Electric, Maximar 100 model of the 
dermatology clinic of the University of Utrecht at 
100 kVp., 5 m.amp., 1 mm. aluminium (half-value 
thickness: 1-3 mm. aluminium) and 240 r. per 
minute. Simultaneous exposure of pretreated andi 
X-ray control flies to the irradiation was possible by 
the use of different indian ink marks on their thorax, 
The preparation of the dihydroxydimethyl peroxide 
solutions and the genetic methods employed were 


. essentially similar to those described before (see above). 


Table 1 (upper half) presents the results of bwc 
experiments in which males were mated one day 
after treatment and afterwards changed to three 
fresh Muller-5 females per male every three days... fi 
will be seen that, as in previous experiments, dis 
hydroxydimethyl peroxide by itself in low concen: 
trations had only a negligible effect on frequency o: 
mutation in the first two broods, but ‘exercised £ 
definite mutagenic action on some earlier stage ol 
spermatogenesis, which in these experiments fur. 
nished spermatozoa for the third brood, In the twc 


CORSSIVE BROODS FROM MALES WHICH HAD BEEN ÍNJEOTED WITH SoLnUTIONS ON 
AS COMPARED WITH THAT FROM MALES WHICH WERE IRRADIATED WITH X-RAYS OF 


INJECTED ONLY 
























































: Concentration Sex-linked lethals (days after treatment) 
of dihydroxy- = j — - - PRECES 
Experiment | dimethyl 1-4 4-7 7-10 
peroxide or - nom [onan 9 n 
radiation dose} chrom. % leth. n chrom, 96 leth. n chrom. % leth. 
—— . i T BR ONSE Siti a ——Ài 
P21-2 0-015 M 515 0-6 536 02 439 18 
Ry 1,700 r. 479 48 452 4-4 534 TS 
P-R, 015 M 462 5:8 408 15-0 339 4A 
1,700r *y! = 11-96; P < 0:001 
Ry 1,700 r 485 5+6 516 5:8 A74 55 
P-R, 0-015 M 484 4*5 518 11:6 501 5:8 
4 
1,700 r zx = 6:32; P < 0:02 
as as 1-4 4-5 6 7-10 
Lara SCENE PNE d fener E ties aay Sart oral iM 
n chrom, 95 leth. n chrom. 95 leth. n chrom. % leth. |" chrom. 96 leth. 
| Ps 0-0138 M. 524 — Ds - 498 EA 495 04 512 14 
| R; 1,611 r. 497 4:6 513 4:9 261 7-3 329 24 
i P-R: 0138 M 506 4-7 458 9:8 7 20:0 387 2:6 
i M Y 
| L5H r | gt= 5-77) P<002 | x =806; P <00 
d i i * 
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X'is based on a comparison between P-R (4-7) and R,(7-10). For all z* calculations corrections have been made allowing for mutation 
rates Induced by dihydroxydimethyl peroxide in the last brood (7-10). i 
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experiments in which it was combined with irradia- 
tion, an effect of the pretreatment was apparent only 
in the second brood, where it was statistically highly 
significant. It remained significant after correction 
for the possibility that the mutagenic effect of 
Tihydroxydimethyl peroxide by itself, which in the 
sontrols occurred in the third brood, was in these 
axperiments shifted to the second. 

ith the mating scheme used, the second brood in 
L-ray experiments is usually drawn from the most 
iensitive stage in spermatogenesis and yields the 
üghest frequency of mutation after irradiation?. It 
his stage which responds most clearly to the 
3otentiating action of cyanide and: azide on X-ray 
mutagenesis (Fig. 1). The present results, therefore, 
wem to bring pretreatment with dihydroxydimethyl 
Jeroxide in line with those earlier experiments. 
Unfortunately, however, sperm utilization in the 
esent experiments was not as had been expected, 
ind had resulted in unusual brood patterns of 
nutation-rate. In E, the peak occurred in the third 
srood, in .R, there was no clear peak at all. In R, at 
cast it seemed possible that the high mutation-rate in 
he second brood of the pretreated series was due not 
io much to an effect of dihydroxydimethyl peroxide 
m X-ray mutagenesis as to a change in the rate of 
perm utilization, as a result. of which the stage most 
ensitive to the peroxide alone furnished sperm for 
be second brood. Even on this assumption, there 
‘emains a real excess of mutations in the pretreated 
renes. . Thus the enhancing action of dihydroxy- 
limethyl peroxide on X-ray mutagenesis seems well 
siablished by these experiments; but the question 
vhether this action is exercised at the same stage as 
hose of cyanide and azide could not be decided from 
A third experiment was therefore carried out with 
i mating scheme which, it was hoped, would result 
n a clearer separation of the stages of spermato- 
nesis. Four broods were raised, covering suc- 
essively three, two, one and three days. A smaller 
cray dose and.a lower concentration of peroxide 
ere ehosen than in the previous experiments, the 
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‘Fig. 1. Frequency of sex-linked lethals in successive broods from 


males which been injected with solutions of cyanide (0-008 M) 
r azide (0-003 M) prior to X-irradiation with 1,700 r., as eom- 





pared with that from males receiving X-rays only 


NATURE 





981 
20 
F 16 
E 
3 
ki 
B12 
e 
$ 
a 
à 
8 
4 
0 : 
i 4 6 7 10 
Days after treatment (four broods) 
O--O, X-rays; $1—- —[l] DHMP; e@—e, 
DEMP + X-rays b 


Fig. 2. uenoy of sex:Enked lethals in successive broods from 

males hich bad been injected with 0-0188 M dihydroxydimethy! 

peroxide prior to X-irradiation with 1,511 r., as compared with 
that from males which were irradiated or injected only 


former to guard against sterility and saturation at 
the most sensitive stage, the latter in order to 
minimize the mutagenic action of the peroxide by 
itself. The results are set out in Table 1 and in Fig. 2. 
Under these conditions, mutation frequency after irra- 
diation without pretreatment rose slightly from the 
first to the second brood and reached a decisive peak 
in the third. The patentiating effect of dihydroxy- 
dimethyl peroxide started in the second brood and 
was most pronounced in the third ; y? was significant 
for both broods. Dihydroxydimethyl peroxide by 
itself, on the other hand, produced a slight mutagenic 
effect only in the fourth brood, when mutation 
frequencies in the tw irradiated series had already 
dropped below the iitial level. These results lead 
to the conclusion th dihydroxydimethyl peroxide, 
like potassium cyanice and sodium azide, enhances 
the mutagenic. effect of X-rays mainly or perhaps 
exclusively during the sensitive stage, while its own 
mutagenic effect is exercised on some earlier stage. 
The marked similarity between the enhancing 
effects of dihydroxydimethyl peroxide and ‘those of 
potassium cyanide amd sodium azide supports my | 
earlier hypothesis that, after pretreatment with the 
latter substances, insreased amounts of peroxide 
were responsible for the greater mutagenic action of 
the radiation. In this connexion the results of Stone 
et al? on carbon menoxide poisoning before and 
after irradiation of Drosophila virilis are of great 


«interest. They found that, due to inhibition of the 
cytochromes, an inerease in the X-ray - induced 


translocation-rates in:shis species is most pronounced 
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at a stage corresponding to stages of peak sensitivity 
to the mutagenie effects of irradiation in D. melano- 
ter. 
Tho present observation that one particular stage 
of spermatogenesis, characterized by peak sensitivity 
to tho mutagenic action of X-radiation, also shows a 
preferential response to pretreatment with an organic 
peroxide and other compounds which are thought to 
act via peroxide formation, suggests that the two 
phenomena may be related. They support the view 
put forward by Auerbach* for the mutagenic action 
of mustard gas, that at the sensitive stage some 
new mechanism for mutagenesis is added to that 
which acts on mature spermatozoa, this new mech- 
anism presumably being connected with biochemical 
conditions prevailing in immature germ cells, but no 
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longer in ripe ones. Altogether, then, it seems a 

reasonable assumption that the formation of per- 

oxides accounts for at least part of the mutagenic 

action of X-rays on the genetic material of Drosophila. 
Prof. J. J. Zoon, who made the X-ray apparatus 

of his department available, and the technical 

assistance of Miss V. van den Hul and Mrs. J. 

Lanzing are gratefully acknowledged. I also wish to 

thank Dr. Charlotte Auerbach for reading both these 

manuscripts. The investigation was subsidized by 

the Radiobiological Group of the Health Research 

Council 'T.N.O. [Feb. 22 

? Sobels, F. H., Z. ind. Abst.- u. Vererblehre, 88, 899 (1955). 

* Auerbach, C., Z. ind, Abst.- u. Vererblehre, 88, 113 (1954). 

? Stone, W. S., Haas, F., Alexander, M. C., and Clayton, F, E., Univ. 

Texas Pub., 5422, 244 (1954). 
* Auerbach, C., Heredity, 6 (Supp.), 247 (1953). 


TESTS OF PURITY OF DIPHTHERIA TOXINS BY ELECTROPHORESIS 
IN STARCH GEL 


By M. D POULIK 


Department of Hygiene and Preventive Medicine, University of Toronto, Canada 


I HAVE previously reported on the purification of 
diphtheria toxoid by filter-paper electrophoresis 
and continuous electrophoresis methods'*, Three 
components were obtained, two of them possessing 
no biological activity as demonstrated by the 
immunoelectrophoretie method introduced by me in 
19521, Recently I have separated highly concentrated 
and purified diphtheria toxins and toxoids as well as 
tetanus toxoids into several components by electro- 
phoresis in starch gel’. 

Since the actual concentrations of the materials 
are low, photography of these gels is very difficult in 
spite of the fact that the components are clearly 
visible by viewing them in reflected or transmitted 
light. The results from only a few of the materials 
tested will be presented here. Fig. 1 shows the 
photograph (A) of a starch gel in which the diph- 
theria toxoid from the Connaught Laboratories was 
separated. Five components (M, N, O, P, Q) stained 
with amido black 108 can be seen. Under the 
photograph is a diagram (B) of the same pattern. 


Di-toxoid-II-Toronto 





Pis. iae dis. "ary visible, Horisontal hatching; 
ible. Diago ng: barely visible. Horizontal hatching : 
T - visible in transmitted light 


All other results described in this communication are 
represented by similar drawings. The biologica: 
activity of the components obtained was demon- 
strated by flocculation in agar gel using the tech- 
nique of immunoelectrophoresis already mentioned!. 
The result is represented graphically by a series of 
flocculation lines (Fig. 1,0) ; each of the components 
shows at least two. Component X gave two floc- 
eulation lines in spite of the fact that it could not be 
demonstrated by staining methods. In the same 
figure the protein pattern obtained with toxir 
purified by Lepow and Pillemer* is shown with the 
corresponding lines of flocculation. This material is 
fraction 2-2-2 containing 6,850 Lf./ml.; 2,350 Lf., 
mgm. nitrogen; 2-80 mgm. nitrogen/ml. (Lepow, 
I. H., communication to Dr. D. T. Fraser) Sever 
clearly visible components were obtained and als 
three additional components pereeptible by trans 
mitted light (Fig. 1,D). The corresponding floccula 
tions are drawn below (Fig. 1,E). The number of the 
stained components and the number of the floccula 
tion lines correspond to the number of flocculatior 
lines found by carrying out the flocculations in agar? 
It is felt, therefore, that most of the components 


MEN 
KP 
es 


TD — 8/51 — 1,800 Lf./mgm. total nitrogen 












— 


Toxin-Pope M 5 —605/7 — 2,610 Lf /mgm. total nitrogen 


Fig. 2. Shading same asin Fig. 1; vertical dotted lines: probably 
present 
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proposed by Dr. S. G. Pope et al.* are demonstrated 
by the present technique. 

Fig. 2 shows graphically results obtained with 
toxins 7'D-3/51 and T'D-8/51 obtained from the 
Statens Serum Institut of Denmark through the 
courtesy of Dr. Inge Scheibel and with a toxin 
obtained from the Welleome Laboratories through 
the co of Dr. Pope. The latter material, 
designated M.S-605/7, contained 1,540 Lf./ml.; 2,900 
Lf./mgm. protein nitrogen; 2,610 Lf./mgm. total 
nitrogen. After at least three further crystallizations, 
this material would give a single flocculation line in 
agar gel (communication to Dr. D. 'T. Fraser*). 

Since the number of components differs in toxins 
from different laboratories, an attempt was made to 
determine the purity of Pope's toxin by interaction 
with serum. During studies (unpublished) of the 
binding capacity of diphtheria toxin by polyvinyl- 
pyrrolidone, albumin and serum, it was observed that 
the filter-paper electrophoresis pattern of normal 
serum (Fig. 3,D) is disturbed when mixed with toxin 
(Figs. 34, B). The space between albumin and 
alpha-1 is widened, the ‘alpha-1 globulin’ fraction is 
increased in amount and the ‘alpha-2 globulin’ 
fraction is decreased. By flocculation in agar gel the 
toxin was localized in the alpha-1 globulin position’. 
It can be seen that both toxins 7'D-8/51 (Fig. 3,4) 
and 7'D-3/51 (Fig. 3,B) influence the pattern in the 
same way. The percentage distribution of the com- 
ponents was measured by an electronic computer? 
and the results are given on theo left-hand side of 
each serum pattern. The toxin of Lepow and Pillemer 
was also found to have similar properties. The 

were induced even when the toxin was 
diluted 1: 500 (1-9 Lf./ml. of serum in the case of 


E 
o 





Fig. 3 
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Fig. 4 


TD-8/51). Pope's toxin, when mixed with the serum, 
was also localized in the region of alpha-1 globulin 
(Fig. 3,C) but did not change the pattern. A striking 
example of this interaction of toxin with the serum 
proteins was obtained by mixing the toxins with a 
nephrotic serum (Fig. 3,H) in which the alpha-2 
globulin was markedly inereased. The photograph 
shows that a signisücant portion of the alpha-2 
globulin was removec (Fig. 3E, F) by the toxins and 
shifted to the beta-globulin region, thus producing a 
heavy band. The distance between alpha-1 globulin 
and albumin was again increased. Here also the 
toxins were localized by flocculation in the alpha-1 
globulin region. 

The failure of Pope's toxin to induce the change 
in serum protein pettern described for the other 
toxins is apparent by comparing pattern C with 
pattern D and G with H in Fig. 3. It is therefore 
concluded that substances missing in the preparations 
MS-605/7 and present in the other toxins are 
responsible for this change. The sole component of 
MS-605/7 in starch gel gave two flocculation lines by 
the immunoelectrophoretie technique, and this toxin 
must be regarded as much more purified than the 
others. 

More detailed information about the fractions 
involved in these changes was obtained by subjecting 
the mixtures to electrephoresis in starch gel?. A mix- 
ture of serum with toxoid was also included, in order 
to illustrate its effect on the serum protein pattern. 

Fig. 4 shows a photograph of a large gel in which 
the mixtures were apolied side by side and subjected 
simultaneously to the same electrophoretie conditions. 
Disregarding the photographic blemishes, it is 
evident that Pope’s soxin induces no change in the 
main protein pattern. On the other hand, toxin 
T' D-8/51 involves not only the subfractions of alpha-2 
and beta-globulins, but also gamma-globulin. A 
detailed diseussion of these various interactions will 
be given at a later date. 

This work was scpported by a Federal Public 
Health Grant. I am indebted to Dr. O. Smithies for 
the comparative experiment in the large gel and to 
Mr. C. Smith for the photographs. [Feb 22 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Metal Whiskers 


‘WHISKERS’ are small crystals which grow from 
the surface of several metals. It is believed that 
their structure is to an unusual degree free from 
imperfections!. Whisker growth from the free edges 
of tin plate is affected by stress in the tin, both 
growth-rate and whisker population being increased*. 
Hasiguti? has suggested that whisker growth is a 
means of reducing stress when general extrusion is 
inhibited. In the present work evidence has been 
obtained that extrusion must be obstructed if whiskers 
are to form. Thus on compressing a 3-mm. slab of an 
alloy containing small particles of tin dispersed in 
aluminium, profuse growth of whiskers occurred over 
the whole exposed tin surface (Fig. 1). 

Growth of a whisker ceases abruptly at a length 
independent of pressure*. It has now been observed 
that after a crop of whiskers has been wiped from 
the tin plate a further set will grow. After twelve 
cycles of growth and removal a few sources remained 
active, and some sources produced a total whisker 
length of about 1 em. although individual whiskers 
were rarely as long as 1 mm. There was sometimes 
an ‘incubation period’ of a few days before growth 
recommenced on à source. 

When the sources in a surface had been exhausted, 
grinding away 204 from this surface made fresh 
growth possible. 

Near the melting point of tin, growth is more 
rapid and whiskers are longer (up to 5 mm.). 

Eleetron mierographs of carbon replicas of tin 
whiskers showed star-shaped cross-sections to occur 
in those of smaller diameters (Fig. 2). Thicker 
whiskers appear as bundles of thinner ones: using 
the optical microscope, striations along the length 
of some of these were seen and occasionally they 
branched toward their tip. 

It appears difficult to account for such properties 
as the abrupt termination of growth, a constant 
growth-rate and the reactivation of sources by & 
dislocation mechanism involving climb only. It is 
now proposed that whiskers are generated mainly 





Fig. 1. 
inium (approximately equal weights of each metal). 
view, (x 60) 


Tin whiskers growing from tin finely dispersed in alum- 
Oblique 
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( x 20,000) 


Fig. 2. Electron micrograph of tin whisker. 


by a glide mechanism; but that the frequency with 
which the whisker generating dislocations operates 
depends on diffusion: this will still give the linear 
relationship between growth-rate and pressure*. This 
model will be discussed in detail elsewhere. 

I wish to thank Dr. G. A. Geach for suggesting 
this work and Dr. T. E. Allibone for permission to 
publish this communication. 

J. FRANKS 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 
Aldermaston, Berkshire. April 23. 


! Herring, 0., and Galt, J. K., Phys. Rev., 85, 1060 (1952). 

* Fisher, R. M., Darken, C. S., and Carroll, K. G., Acta Met., 2, 370 
(1954). 

? Hasiguti, R. R., Acta Met., 3, 200 (1955). 


Microwave Detection of Metallic lons and 
Organic Radicals in Plant Materials 


Ix numerous plant substances we have detected 
strong electron-magnetie resonances from manganese 
ions (see Fig. 1, for example) The manganese 
resonance can be immediately recognized by its six- 
line hyperfine structure resulting from the manganese 
nuclear interaction (spin 5/2). In all plant materials 
in which it was found, the multiple spacing was 
exactly that for manganese ions in aqueous solution 
(component separations of 95 gauss). Since the 
manganese multiplet spacing in crystals has been 
found to depend upon erystalline fields, we conclude 
that the manganese ions which we have found in 
plants may be dissolved in their water content. 

Note the single sharp line with g = 2-00 super- 
imposed on the manganese hyperfine structure for 
pine cone and pine needle in Fig. 1. In pine needles 
picked up from the ground, this single resonance 
appeared much stronger relative to the manganese 
resonance. Possibly its greater strength relative to 
the manganese structure came about because the fallers 
needles had lost some of their water content. We 
have observed similar resonances in fallen oak leaves, 
naturally dried ivy stems, and other apparently dead 
plant materials. 

The sharp single resonance observed in these 
experiments, which is apparently like that observed 
by Commoner, Townsend and Pake! in many 
lyophilized substances, may in some instances arise 
from bound or semi-bound oxygen. We have identi- 
fied a similar resonance? of bound oxygen in irradiated 
‘Teflon’; but for plants which generate oxygen, a 
controlled experiment to test this hypothesis is more 
difficult. 

A third type of resonance we have observed in 
several plant materials is illustrated by Fig. 2. This 
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Fig, 1.. Par etic resonance of various plant materials at room 

j rature.: The six equal components occurring for all have a 
spread. of 475 gauss (component-spacing 95 gauss). This 
arises from manganese ions of the plant. The source of 
the additional resonance indicated by arrows is uncertain. 1t 
may arise from organic free radicals or from trapped oxygen. 
Che. curves were obtained with an Esterliné-Angus recorder. 
 bow-amplitude magnetic modulation of the absorption line was 
employed, synchronized with a phase-lock-in detector and 
amplifier. The curves do not represent the true line shape but 

approximately the first derivatives of the actual absorption curves. 
That for pine needles was obtained at 9 kMe./s., the other at 
23 kMe./s. The centre of the patterns (points indicated by the 
arrows) represents the position of the free electron spin resonance 





8 & broad resonance with a g factor of 2-06. In the 
items of oak leaves we found the manganese resonance 
superimposed on the broader resonance. In cotton 
eaves no manganese resonance is evident. We are 
10t yet certain of the origin of the broad resonance ; 
zt we tentatively attribute it to euprie ions. The 
factor of 2-06 is exactly that found by Ingram 
id Bennett? for the copper derivative of chlorophyll. 
We have found an identical resonance in a com- 
nercial sample of chlorophyll. We suggest that 
his resonance in the commercial sample, as well 
i$ the similar ones in Fig. 2, indicates an occasional 
‘ubstitution by certain plants of copper for mag- 
sium in their chlorophyll. Such substitution may 
lepend on many factors, such as the condition of soil 
md season. 

Our preliminary observations reported here were 
nade at room temperature on materials simply taken 
rom the plant, or the ground below, and placed 
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Fig. 2. 
materials. 
except that the amplitude of modulation was increased, and the 
scale condensed to favour detection of a broader resonance. 
The broad resonances here are believed to result from enpric 


Paramagnetic resonance at 23 kMc./s. in certain plant 
The curves were obtained as described for Fig. 1, 


dons in the plant. The g factor is 2-06. The structure super- 
Imposed upon the broad resonance for oak leaves arises from 
DERE manganese jons t 
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directly in the absorption cell. Certainly at lower 
temperatures and perhaps at room temperature 
resonances of other metallic ions should be observable. 
‘Fhe method should become-a convenient tool for 
plant physiologists cr agriculturists. 
This investigation is supported by the Office of 
Ordnance Research, Department of the Army, and 
by the Office of Scientific Research of the Air Research 
and Development Command, U.S. Air Force. 
Howarp SHIELDS 
WinniaM B. Arp 
WALTER GORDY 
Department of Physics, 
Duke Universit, 
Durham, 
North Carolina. 
Feb. 23. 
1 Commoner, B., Townsend, J., and Pake, G., Nature, 174, 689 (1954). 
* Ard, W. B., Shields, H., ind Gordy, W., J. Chem. Phys., 28, 1727 


(1955). 
‘Ingram, D. J, E., and Beznett, J. É., Diseuss. Faraday, Soc., April 
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Structure of 3 : 4-Benzpyrene 


3:4.BENZPYRENE is one of the most potent 
carcinogenic compounds. It is the active cancer- 
producing agent in ceal-tar and in the tars produced 
during the combustion of many orgenic materials. 
It crystallizes in two forms (a) monoclinic and 
(6) orthorhombic. The unit cells and space groups 
of both forms have already been determined!. (In 
this earlier work the compound was called 1:2. 
benzpyrene; but the nomenclature was afterwards 
changed.) The moaoclinie form has now been 
investigated in more detail. 

The structure was solved by a combination of the 
trial-and-error method with that of Fourier trans- 
forms. ‘Two-dimensional Fourier syntheses were 
calculated on the folowing zones, (Ok1), (AkO), (hal) 
and (hkh) In addizion, a bounded projection on 
(010) of 1 of the unit cell was calculated. The 
atomic co-ordinates were refined by successive P, 
syntheses followed be (F, — Fe) syntheses on the 
(Ok) and (hkh) zones. It is interesting to note that 
in the (0l) zone where every atom is well resolved, 
the co-ordinates obtained by repeated (F, — Fe) 
synthesis refinement agreed very closely with those 
obtained by applying to the F, Fourier map the 
corrections given by the method used by Burns and 
Iball? for chrysene. In. this latter method each 
eleetron-density peak. pósition obtained from an F, 
synthesis is corrected for the effect of neighbouring 
peaks in the projectien. © 

The observed stracture factors were obtained 
from equi-inclination Weissenberg photographs by 
eye-estimation of the intensities. The calculated 
structure factors were obtained by using the seattering 
curves of MeWeeny? for carbon and hydrogen, with 
temperature factors (B) of 3-42 and 4-75 for carbon 
and hydrogen respec-ively. 

The crystal data are as follows: a = 4:535 A., 
b = 20-40 A., c = 13:49 A., B = 97-0°; space group 
P2,jc; 4 mol (C,,E,,) per unit cell, density ob- 
served = 1-351 gm./ec., calculated = 1-352 gm./e.c. 

Fig. 1 shows the Fourier projection on the plane 
perpendicular to the a-axis. Only a few atoms are 


resolved in each of tke other projections calculated. + 





SIR PF 
The following reliability indices (n = EI Fel i 


indicate the agreement between the observed and 














Fig. 1. Electron-density map of projection on plane perpendicular 


Contours at intervals of one electron per A.*; the 


one-electron contour is dotted 


to a-axis. 


calculated structure factors, R(O&D) = 0-12, R(Ak0) = 
C7, B(hkh) = 0-17. 
Phe position of the molecule in the unit cell can 
be given by stating the co-ordinates of atom S (Fig. 2), 
which are ría = 0:200, y/b = —0-112, z/c = 0-268. 
The equation of the mean plane of the molecule is 
0-770 2^ — 0-602 y — 0-2222' — 0-891 = 0 
where x’ is parallel to a, y is parallel to b and 2’ is 
perpendicular to the plane (001). 

This molecule is not as planar as the molecules 
ef some of the other condensed-ring hydrocarbons. 
The mean deviation of the carbon atoms from the 
above plane is 0-037 A. and the deviations of four 
atoms are rather larger than was expected. They 
are: M — 0-087 A... R = —0-067 A, Q = —0-067 A. 
and E = 0-101 A. 

The bond-lengths calculated from the latest 
co-ordinates are given in Fig. 2. There are two 
abnormally. short bonds IJ and AR, and one very 
long one, RQ. It seems probable that the co-ordinates 
of atom R are in error and that this is the explanation 
of the abnormal bond-lengths AR and RQ. However, 
if. the co-ordinates of atom R are 
changed, the agreement between cal. FR(hkl) 
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This work has been assisted by grants from the Royal 
Society and the British Empire Cancer Campaign. 

: **- HE J. IBALE* 
D. W. Young 


Carnegie Laboratory of Physics 
(University of St. Andrews), 
Queen's College, 
Dundee. 

March 15. 


* British Empire Caneer Campaign Research Fellow. 
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Anisotropic Temperature Factors in 
Cubic Crystals 


In recent structure analyses of crystals it has beer 
found impossible to obtain reliable atomic co-ordinates! 
unless allowance is made for anisotropic. thermal 
vibration of the individual atoms!. It has, of course, 
long been known that different atoms have different, 
amplitudes of vibration even in cubic structures’, 
Weiss, DeMarco, Weremchuk, Corliss and Hastings? 
have recently reported that the Debye factors for 
the 222 and 400 reflexions from «-brass are different, 
and they have asked how this can be, since they 
interpret Ott’s theory as implying that the. Debye! 
factor for reflexions from a cubic erystal should -be 
independent of crystallographic direction. ps 

This is only true, however, if all atoms have similar 
thermal motions. It is not true in general: (1) if the 
amplitudes of vibration of different atoms are differ- 
ent; (2) if the amplitudes are anisotropic and the 
ellipsoids of thermal movement are differently 
orientated for erystallographieally different types of 
atom. 

Since BT (22/sin?0)In| PR] PT | (R = rest, T = 
given temperature), we may take | FR/FT| as s 
We shali 
assume that the mean parameters of the atoms are 
the same for the structure at rest or in therma! 
motion, and then, 









culated and observed structure factors 
is adversely affected. 

“The investigation is being continued in an effort 
to determine the atomic co-ordinates more precisely. 
It is hoped to carry out three-dimensional calcula- 
tions, and in addition more accurate methods of 
measuring the intensities are to be used. Full details 
“of the erystallographie analysis will be published later. 





Fig, 2. Bond-lengths (A.) in 3 : 4-benzpyrene (CreH 12) 
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Unless Bj! is identical for all atoms, then ir 
general this ratio will vary from one hkl to another 
There will be different ratios even for different orders 
of reflexion from the same (hkl) and the ratio may 
sometimes be less than 1; that is, the structure 
factor may be greater at a high temperature thar 
at a low one, and may change sign. There seems né 
reason, however, apart from extinction, dispersion anc 
absorption effects, why the ratio P'T(222)/FT(400 
should vary with wave-length. 

It is easy to demonstrate this variation. of tem 
perature factor by numerical examples. Suppose 
there are six atoms A at -t | x00, 020, 00x | anc 
eight atoms B at + | yyy, y)9l, SVP. Jy | and thas 
fa = fp for all values of sin0/A. 


Q) Let [Vus = Vu = 
[Vu = Muy? = Vudi] B a 


lattice parameter. (sin0/A) = 1/2a for 100, lja fox 
200, 4/3/2a for 111. Suppose we takez = 1/3, y = 1/6 


uzla = 10 anc 


, where a is the 
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FR(100) =! . *2(9 + cos 2xz) + 8 cos 2ny 2112 
FT(100) 2(2.-- cos 2n). exp (—22*/100) + 8 cos 2ny . exp ( —212/400) 

FR(200) _ “(2 + cos nz) + 8 cos 4xy UT. 
FT(200) 2(2 + cos 4nx) . exp (— 825/100) + 8 cos 4ry . exp ( — 812/400) E 
FROL) _ * f cos 2nk + 8 cost 2ny HM ias 
FT(111) 6 cos 2x2 , exp (—65*/100) + 8 cos? 2ny . exp (— 674/400) — Gi 










om B at ygg along [111], ete.). 
cM: oc : 


with Vi =a/10, Vuj = Vuj = 0, and atom B 
at yyy vibrate linearly along [111] with Vu? = aj10 
‘Then if.z = 1/3, 


A 2(2 4- cos 2ræ) + 8 cos 2ry = 
202 + exp (—27*/100) . (cos 2m2) ] + 8 cos 2ny . exp ( —2n?/30#) 


1-01 











Mr. R. E. Gilbert, in this laboratory, has made 
ntensity measurements at different temperatures on 
iexamethylene tetramine, which are now being 
ixtended by Mrs. M. Canut, and these show the ex- 
3eeted variation of Debye factor with direction. 
Measurements.on urea also show a wide variation, 
wen in the {Ak0} zone. An analysis of the latter 
‘esults is. now in course of publication in Acta 
7rystallographica. 
x Ms KATHLEEN LONSDALE 
: E «aH, JUDITH GaENVILLE-WELLs 
| Department of Chemistry, 
^ University College, 

soo Gower Street, 

London, W.C.1. 

ao March. 23. 
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Adsorption of Carbon Dioxide at —79° C. 
È on. High-Silica Sands 


Tm presence of an adsorptive layer on the surface 
f the grains of high-silica sands, postulated as a 
esult of determinations of the amount of methylene 
due adsorbed from aqueous solution!, has been con- 
irmed by measurements of the adsorption of carbon 
lioxide at its vaporization. temperature under 
tmospheric pressure. S-shaped isotherms were 
ibtained, and the extent of the surface available to 
arbon. dioxide molecules was calculated from the 
Jrunauer—Emmett—Teller relationship?*. These values 
vere compared with the superficial surface areas 
letermined by an air permeability method? or, for 
he finely powdered samples, by a light-extinction 
aethod^. ‘The two sets of figures are given in Table 1 
or three samples of silica and for four high-silica 
ands from the Lower Greensand. exposure. 

After washing away the intergranular clayey 
naterial, all the sands were found to be coated to a 
ter or lesser extent with compounds of iron or 








aluminium or both, and the presence of a crust of | 


highly ferruginous matter accounted for the large 
surface area found: by sarbon dioxide adsorption on the. 
red sand from Redhill However, after extraction with 


concentrated hydrocklorie acid, the surface available : 


to carbon dioxide molecules was still large compared 
with the superficial surface, and this was also true 
of the other sand samples after similar treatment, an 
Observation which car only be explained by assuming 
that the silica surfaces were themselves considerably 
involuted. The ratio of the surface available to 
carbon dioxide to superficial surface was considerably 
less for the silica sansples which had been subjected 
to crushing and grinding. It was further observed 
that these samples did not give rise to hysteresis 
effects in the gas adscrption experiments. (A sample 
of commercial silica gol gave a large hysteresis loop.) 

The action of hydrochloric acid on three of the 
sand samples referred to in Table 1 appeared to 
result in the removal of basie impurities from narrow 
capillaries in the siliea surfaces. Thus two of the 
samples showed hysteresis only after acid extraction, 
and two showed a significant increase in surface 
available to carbon dioxide. All the sands except 
that from the King's Lynn area took up less methylene 
blue from solution a£ter acid extraction than pre- 
viously. The Lynn sand showed no significant 
change in adsorptive capacity. 

These observations seem to support the conclusion 
arrived at in a previous communication! that the 
silica surface uncovered by acid extraction is, in 




















Table 1 

CPI PE ERES "n - dM — M 
Surface area (sq. em./gm.) . h 

Superficial By carbon di- | 

surface. oxide adsorption | 

| Quartz crystals 105 | 300. | 
| Milled sand 2,700* 4,800 7. 
Crushed flint 4,100* | 17,000 B 

Red sand ex Redhill, Surrey 121 | 4,100. (H) 

do. extracted with conc. HCl i1 | 1700 | 

White sand ex. Redhill 118 700 | 

do. acid extracted 118 1,500 (H) | 

Yellow sand ex King's Lysn i 134 3,400 i 
do. acid extracted | 137 $ 3,200 GI) = |. 

Yellow sand ex Leighton Buzzard | 61 | 4100 (H) | 
do. acid extracted | $1 [| 4,900 (H) | 

i H 


"c i 
(H), isotherm showed 








* Measured by light extiaetion method. 
hysteresis. 
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: G n uu E: ; : 
“many. sands, contained within narrow fissures and 


eapillaries and is not, for example, accessible to 
molecules as large as those of methylene blue» At 
the same time, certain parts of the external silica 
surface are removed in the process of dissolution of 
‘neighbouring basic compounds, leading to a ‘smooth- 
ing out’. ‘This latter assumption was supported by 
the discovery that the strongly acid extracts from 
the sands contained silica in solution in signifiean 
quantities. 
It is hoped that this work, which forms part of a 
general investigation of the surface properties of sands 
of industrial importance, will be more fully reported 
elsewhere. 
i H. D. SEGROVE 
a Research Laboratory, 
British Industrial Sand, Ltd., 
à Holmethorpe, 
Redhill, Surrey. 
Jan..6. 
a Mitchell, G., Poole, P., and Segrove, H. D., Nature, 176, 1025 (1955). 
2 Brunaner, Si, Emmett, P. H., and Teller, E., J. Amer. Chem. Soe., 
25,80, 300 (1988). 
* Lea, E: M., aud. Nurse, R. W., J. Soc. Chem, Indust.. 58, 277 (1939). 
*Sharratt, E. van Someren, E. H. S., and Rollasen, E. C., J. Soe, 
Chem. Indust., 84, 73 (1945). 


Enrichment of Heavy Water by a Biological 
Method - 


Ix all methods for the enrichment of heavy water. 
the first stage is always very expensive, and a slightly 
enriched feed. water could mean a lot in the price of 
the final product. Some biochemical processes, such as 
the photosynthesis of Chlorella!, have been shown to 
give a small separation between light and heavy 
water. We have tried to investigate 
some further possibilities and measured 








-— May 26, 1956 vou 177 





po unl. a 


where N otal number of isotopic nuclei taking, 


apart &n the separation process. By introducing the 
fnitialyolume V, and the end volume V in equation (1 


^we get, after some approximations : 





The enrichment factor « is here defined as the ratie 
between"the molar concentrations of heavy wate: 
in the-volumes V and V, respectively. The straigh 
line that.ean be drawn in Fig. 1 for each series o 
suecessive percolations indicates that this formule 
can be applied also in our case. Stockholm tap wate: 
has been assumed tg have a heavy-water content o' 
0-015 per cent, w/w. The following values for s have 
been obtained : d iss 


Barley weight 
„Water weight 





0:30 3:0 
0-07 L54 
1:33 1:115 


The isotope determinations have been made. by 
means of infra-red spectrophotometry of the HDC 
absorption band? at 3-83y.. These measurements car 
be carried out with an accuracy of + 0-003 per cen’ 
on the absolute’ D,O percentage scale*. The 
observations of s were also confirmed by repeating 
a short series of three percolations with a wate: 
containing 0-5 per cent heavy water and analysing 
for isotopic contents by means of precision pyckno 
metry. $ 





ihe-heavy-water content of water from 
some industrial biological and miero- 











biological processes. 
The greatest difficulty encountered in 








this type of problem is that industrial 





~ biological processes, for example, the 
growth of Penicillum chrysogenum in 





the production of penicillin, give a 
rather small volume. reduction of ihe 





used. water and can thus give only 
small enrichment faetors. The most 
"promising line of investigation seemed 
tous to be the first water percolation 
of barley in malt production, where the 
“water uptake in the barley is a consider- 1 
cable fraction of the total water amount. i 

To: ascertain the possibilities of the 
method, we have percolated barley 

with water in nine successive stages 

to get very great volume reductions. After every 
third peréolation, the water was distilled to purify 
it from organie substances originating from the 
barley. Experiments were carried out with 
different proportions of barley and water, but other- 
wise under constant conditions as regards other 
relevant factors such as temperature, time of percola- 
tion, ete. The results are shown in Fig. 1 where 
enrichment factor « is shown as a function of the 
volume reduction ratio V,/V. The diagram shows 
«that there is a great difference in the enrichment 
proceeding in the various cases. 

Lewis? has given the following relation for the 

separation factor s in the electrolysis of water: 






































5 10 50 10 
Fal Y. 
Fig. 1 


The separation factors determined in this way seem 
surprisingly high for a biological method, and w: 
cannot account for the variations in s with the 
barley—water ratio. One contributing factor may be 
the influence of the water contents in the barley. 

L. CARLBOM N: N-ELSEN 
R, SKJÖLDEBRAND 


AB Atomenergi, Research Laboratory, 
Department of Physics, AB Kabi, 
Stockholm. Stockholm, 


1 Angood, D. R., Indust. Chem., 585 (1954). 

? Lewis, G, N., and MacDonald, R. T., J. Chem, Phys., 1, 341 (19337 
3 Gaunt, J., Analyst, 79, 530 (1954). 

+ Skjöldebrand, R., App. Seis, Res., B, 5, 401 (1955). 


INO. 4517 May 26, 1956 - 


Thermal Conductivity of. Soil ` T 


"Tug flow of heat away from bur ied:éle je cables, 
team pipes, etc., is directly pr oportional to the 
onduetivity of the surrounding soil.’ ‘It follows*that: 
knowledge of soil conductivities is necessary to ihe 
ngineer. Unfortunately, there are almost as: many 
alues.of soil conductivity as there Kaye been experi- 
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989. 
Az 
keg. 4a? — x(a? —z?) } 
The thermal resistanee of the two parallel phases.is 
obtained by adding together the reciprocals of these 
two expressions and shen taking the inverse of this 
sum. The resulting expression when integrated 
between the limits z = 0 and z = a will yield the 


Thermal resistance of air slice = 


aenters in this field. Austin! suggests. that the lack “total resistance to heat flow of the half cube. Thus, 


r consistency has been inevitable due to the Jack” 


f standardization of apparatus and probably “even ` 


ore so to the loose specification of the soil sample. 
‘he composition of soil varies enormously, and-$o 
Iso does the water content and the tightness of the 
acking, yet these quantities must have an imthediate 
earing upon the value of the conduetivity. 

ant? has made a very interesting calculation 
hermal resistivity. of soil. The 
umed to consist of uniformly 
acked spheres each of which touches six 
eighbouring spheres. The statement is made : 















^28 


Az 
«2-09 thga? + m(a® — z?) (ks — ty) 
The thermal resistivity is now obtained by equating, 
the radius of the spherical particle to unity and by 
multiplying the integral by 4, the area of the base of. . 
the half cube. 
Hence, thermal resistivity of the composite is : 


ar a 
1+ ——* 41 
J E zs ya) 


thermal resistance is 





If the spheres were to touch at a geometric 

oint only the resistivity of dry soil would 
e elose to that of air. .." I am unable 
) accept this statement, which &mounts to saying 
iat the conductivity of a cube of air is not greatly 
ifluenced by the insertion into the cube of a spherical 
nductor. 

However, the cube will now eontain two phases, 
amely, the solid soil phase and the surrounding air 
hase. The conductances of these two phases must 
3 added to yield the total conductance, and it will 
3 shown that the conduetivity is quite different 
om that of air. 

Let O be the centre of a hemisphere of solid of 
dius a. At a height z above the XoY plane, that 
, at the section PQ, the radius of the Solid phase is 
ven by A/a* — 24 x 
It follows that the area of the so id phase section 
zlat — 2*) and that the area of the air phase section 

4a*-— (a? 27). 

Consider now the thermal resistance of each phase 
(turn, taking each time a ‘slice’ of thickness Az: 
Az 


Thermal resistance of solid slice = .——— — 7 
D : ks n(a* — z?) 





“Fig. L 


2n(ks — ka), | 1 
antl E TEE rn 


log 
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in which ks > kg. Taking kg = 0-010. cal. cm.~t sec.-1 
deg. C.-! (suggested by Gemant) and kg = 0-00006 cal. 
cm.-! sec.-! deg. C.-! (Kaye and Laby give k for air at 
0? C. = 0-577 x 10-5). this formula gives a value for 
the resistivity of the air -solid composite equal to 
400 em.-deg. C./ealorie. 

The conductivity cf dry soil is therefore 0-0025 
cal. cm.-! sec.-! deg. C.-1. 

The observed conductivity of dry soil is, however, 
only one-third of this value (Jakob quotes a value 
of 0.0008); this wide discrepancy must be due to 
the initial assumption made both: by Gemant and 
me, namely, that the particles are ideally packed 
spheres. I am aware that the heat flow is facilitated 





` by convection and radiation in the air phase and 


that this will also have some influence on thé thermal 
‘conductivity’ of soil. 


: Jouw WEBB 
College of Technology, : 


Belfast. 
Feb. 16. 


! Austin, Symposium on Thermal Insulating Materials, Amer. Soc. 
for "Testing Materials (:939). 


* Gemant, J. App. Phys., 21 (Aug. 1950). 
? Jakob, “Heat Transfer" (Wiley), 


Flash Photolysis of Rhodopsin in the Retina 


Ir has long been suspected that the ability of 
rhodopsin to sensitize vertebrate retinal rods to 
visible light depends in some way upon the rapid 
and conspicuous fading which the purplé photo- 
pigment undergoes when it is illuminated’. If &o,^ 
some part of the bleaching process that is undergone 
by photochemically excited rhodopsin molecules. 
must be very rapid, for vertebrate eyes respond yery. 
quickly to flashes of light. Indirect evidence for the 
existence of fast reactiens in the bleaching of rhodop- 
sin has been provided by Wald, Durell and St. George’, 
who found that two successive unstable intermediates, 
lumi- and meta-rhodcpsin, were formed when dry: 
gelatin films or frozen solutions eontaining extracted 


-rhodopsin were illuminated and examined spectro- . 
photometrically.. These authors suggested a scheme. = 
. . fer the photochemica. decomposition of rhodopsin 















~ 990 
MÀy (Thermal) (Thermal) 

Rhodopsin === lumi-rhodopsin ==> meta-rhodopsin => retinéne-protein 
a) “42) .) 


Fig. 1. Scheme proposed by Wald, Durell and St. George for the ear 


the photolysis of rhodopsin 


-shown in Fig. 1, in which they believed that all 


reactions except (3) would be fast enough in vivo to. 
be eee to play some part in the excitation of living. 
rods. 

A search for the reactions of Fig. 1 and measure- 
ment of their rates under conditions in which the 


,eye usually functions seemed desirable, and this com- 


munication reports a study of the decay of a sub- 
stance resembling meta-rhedopsin, produced by 
flash photolysis in intact visual rods. 

Dark-adapted eyes were excised from freshly killed 
albino rabbits and quickly mounted in an air- 
saturated bath of neutral Locke’s solution. A weak 
beam of steady monochromatic light was passed 
through the pupil to illuminate a small area of fundus. 
Light scattered back from the sclera through the 


“vhodopsin-filled retina and the pupil was collected by 


an ophthalmoscopic arrangement and directed upon 
the cathode of a photomultiplier, the output of which 
was displayed oscillographically. At chosen intervals, 
bright 20-usec. flashes from a xenon-filled discharge 
tube wére focused upon the exterior surface of the 
translucent sclera overlying the area of retina being 
studied. The photochemical effects of the flashes 
upon the light-absorbing materials in the retina were 
determined by calculating the ‘retinal density’ D, of 
the fundus from the oscillographie measurements of 
fundal reflectivity r by the formula Dr = — logis TTo 
where r, is the reflectivity of a fully bleached fundus. 
Thus D, increases, with rising optical extinction of 
the light-absórbing layers of the retina. 


4045 e 
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Fig. 2, (A) Reflectivity of a fundus at 480 my; flash at arrow. 
(B) Reflectivity of a fundus at 400 my; flash at arrow. 
Ordinates : nge in-reflexion density (logs. r/rj). Abscissa: 
fime. (C) Time calibration, 200/sec. 
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. Curve A of Fig. 2 shows the effeé 
of a flash upon the ‘reflexion densiti 
of a dark-adapted fundus, at 12°.¢ 
measured in light of wave-length 486 mg 
The oscillograph sweep began at tk 
level corresponding to unbleached rhe 






. dopsin. At the arrow, a flash was delivered, wit 


the .result that the retinal density rose sudden 


‘by a small~amount and then fell exponential! 


to a lower level with a half-time of about 20 m.se 
Curve B.shows an identical experiment except the 
the measuring light is of wave-length 400 my. Hex 
the flash produced no obvious immediate changes 
except, for a large electrical artefact ; but the retina 
density afterwards rose, again exponentially with 

half-time of 20 m.sec. 

At higher temperatures, the rate of the exponentié 
reaction increases rapidly until at 26°C. it is hal 
complete in 1 m.sec. and becomes difficult to measus 
accurately. The rate-constant follows Arrhenius. 
law with an apparent heat of activation of 27 kcal 
mole, so that at 37? C. it should have a half-time € 
about 120 usec. 

The identity of the substance which fades e3 
ponentially is not certain ; but its absorption spectru» 
has been estimated by measuring the. immediat 
changes in retinal density produced by flashes in 
series of experiments using measuring lights « 
several wave-lengths. The results of such measure 
ments are compatible with its being either lumi- c 
meta-rhodopsin. However, the exponential fadir: 
reaction with the production of material whic 
absorbs strongly at 400 my is strongly suggestive « 
the conversion of meta-rhodopsin to retinene-proteis 

The earliest known response of the rabbit’s eye $i 
a flash of light is the electroretinogram, which has 
latency (in my measurements) of about 35 m.see. & 
26? C. and 20 m.sec. at 37* C. It seems clear, there 
fore, that the fast phases of the breakdown of excite 
rhodopsin molecules to retinene-protein are complet 
long before any electrical responses of the retina $ 
a flash can be detected. Thus it is possible that ar: 
of the reactions of Fig. 1 may participate in tE 
processes of visual excitation, though, of course, nor 
of them need necessarily do so. 

A detailed account of these experiments is : 
preparation. The financial support of the U.i 
National Science Foundation and the Fulbrig® 
Commission is gratefully acknowledged. 

W. A. Haains 

Physiological Laboratory, 

Cambridge. Jan. 3. 


!EKühne, W., "Hennann's Handbuch d. Physiol", 3, 235 (Vog 
Leipzig, 1879). 
2 Wald, e Durell, J., and St. George, R. C. C., Science, 111, 1 


Relationship between Air Concentration 
of Radioactive Fission Products and 
Fallout 


PERHAPS the simplest and most. widely use 
methods for the evaluation of the long-range hazai 
due to atmospheric radioactivity and fallout are t? 
air-filter and gummed-paper techniques, respectivel: 
Since effects associated with meteorological factos 
especially rain, make it difficult to predict the pe 
formance of one method relative to the other, v 
believe that an experimental comparison which w 
made at the time of the ‘Teapot’ tests may be-i 


interest. 
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Mig. 1. Comparison of daily concentrations of fission products collected by gummed 


paper and air filter 


The daily-atmospheric concentration and fallout 
radioactivity due to fission products was measured 
Washington, D.C., during December 1954-May 
65. Daily values of the fission product concentra- 
m per unit volume of air were obtained from filter 
llections (Blifford, I. H., Friedman, H., Lockhart, 
B. and Baus, R. A., to be published), using the 
iparent rate of decay to distinguish between natural 
orium B. and fission products. ^ Simultaneous 
»asurements of fallout were made using the standard 
mmed-paper methods developed by the Weather 
ireau and the Atomic Energy Commission!. The 
posited radioactivity per unit area was found from 
e counting-rate of the ignited residue of the gummed 
pers. In addition, weekly filter collections were 
sayed by allowing the short-lived natural products 
decay and then counting the ashed residue. 
Results are shown in Fig. 1, where the right-hand 
dinate shows atmospheric concentration in dis- 
tegrations per min. per cu. ft. and the left-hand 
dinate shows daily deposited activity in dis- 
tegrations per min. per sq. ft. Rainfall is shown 
the top of the figure. The figure shows that the 
posited activity usually increases with rain or 
ow. This seems to be true for recent material from 
e ‘Teapot’ tests as well as for old fission products 
lected between December 1954 and February 22, 
i88. 

The ratio of the fallout activity per unit area per 
Y to the activity per unit volume has the dimen- 
ons of velocity. The expression ‘rate of fallout’ 
used in this discussion as a convenient means for 
mparing these quantities. As may be seen in 
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Table 1, the observed rates of fall- 
out varied from 0-7 to 400 x 10% ft. 
per day. The average for these one- 
week collections over a five-month 
period was 43 x 10* ft. per day., 
The fallout rates obtained from. 
tabulation of the daily readings are ` 
shown' in Table 2 for each month 
for the period December 1954-May . 
1955. In this case the average rate 
of fall was 2-7 x 10? ft. per day for 
days without rain, and for ra/ny 
days. 30 x 10? ft. per day. Non- 
homogeneity in the atmospheric 
concentration resulted in extremely 
high rates of fallout in some in- 
stances, when radioactivity appar- 
ently was rained out of high-level . 
cloucs from recent atomic tests. In 
other cases, rain caused & propor- 
tionasely larger increase in Mio air 
concentration than in the fallout... 
It wil be observed that fallout in ay 
single week amounted to. 65 per 
cent of the total for the whole 
period of the measurements. 

There appears to be little basis 
for fhe correlation of individual 
daily measurements of the air con- 
centration of atomie bomb debris 
and fallout of this material on the 
groued. The extent to which the 
average rates of fallout. can be used 
to determine the long-term deposi- 
tion i; not clear. Undoubtedly, the 
distance from the tests at which 
measurements are made, particle 
size, the frequency of rainfall, 





efficiency of rainfall in washing the atmosphere, 
and height of rainfall are important factors. Although 


Table 1. COMPARISON OF COLEECTION OF RADIOACTIVITY BY GUMMED 
PAPER AND FYLTRATION TECHNIQUES 



































H 
| Date of Filter Gummed paper | Rate of fall} Rain 
| collection (disinteg.!mis. | (disinteg./min. |. (ft./day) (in) 
| ft.*) ft.* day) 
i 21/2-28/2]55 28 x107* 49 1-8x105, 1:22 
| 28/2-7/3 8-3 29 8-5 i78 
io 7/3-14/3 18 13 0-7 0-18 
14/3-21/3 19 730 38 i13 
i 21/3-28/3 24 290 12 0:43 
; 28/3- 4/4 22 24 11 
44-1174 T 46 l7 0-07 
11/4-18/4 47 i 19,000 400 1-50 
| 18/4-25j4 30 330 11 0-47 
| 25/4- 2/5 18 100 5 0-40 
| 82/5- 9/5 50 4,400 88 0-01 
| 09/5-16/5 31 790 25 1-62 
|! 16/5-23/5 210 1,400 6:7 0-50 
23/5-31/5 200 1,600 8-0 Id 
Average 43x10 
Table 2. EFFECT OF RAIX ON APPARENT RATES OF FALLOUT 
j Rate of Rate of 
| No. of | No. of | fallout with-| fallout with 
Month tests rains out rain rain 
i (ft./day) (ft./day) 
: Dec. 1954 0 8 1:0 x10* 1:4 x10* 
Jan. 1955 0 T 0-7 12 
Feb. (before tests) 0 9 13d 3-7 
i (after tests) z 1 9-2 5:2 
; March 7 12 2-4 
| April 3 i5 3-9 
| May 3 i8 0-7 
| Average 2-7 
| ; 
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it. does not have" “the vital physical siana | as 
applied to falling particles, in air, the eóncept of 
rate of fallout may. be useful in correlating the 
concentration of activity in the air with the deposition. 





‘LH. Brifronp, JUN; 
T4; B. LOCKHART, JUN. 
R.A. Baus 


U.S. Naval Research Laboratory, 
Washington 25, D.C... 
March 14. o 
! Einsenbud, M., and Harley, J. H., Science, 121, 677 (1955). 


Determination of the Rate of Initiation 
in Vinyl Polymerization 


“Wr have recently studied the polymerization of a 
number of vinyl monomers in essentially non-aqueous 
media in the presence of ferric chloride. There appear 
to be no data in the literature on the behaviour of 
such Systems, and since the work provides important 
information about some aspects of the polymerization, 

“we wish to report the main results here. In particular, 
they enable the rate of initiation to be determined 
;;simply and accurately. 
: When acrylonitrile in NN-dimethylformamide solu- 
tion is. polymerized with azobisisobutyronitrile as 
catalyst in the presence of hydrated ferric chloride, 
a ferrous salt is formed which may be estimated 
accurately by titration with ceric sulphate. It is found 
that for given monomer and catalyst concentrations 
the rate of formation of ferrous ion is practically 
independent of the initial ferric ion concentration 
over a wide range of values of the latter. This is 
shown by the results in Table 1, which refer to initial 
catalyst and monomer concentrations of 9-63 x 10-5 
mole 1.-* and: 3-76 mole L-* respectively at 60° C. In 
the absence of catalyst no ferrous ion ean be de- 
tected, and no polymerization occurs. Further, 
ferrous salts have no effect on the polymerization. 
These. results. would follow if each chain started by 
the catalyst were terminated by reaction with ferric 
ehloride, with formation of a ferrous salt. In this 
“ease it is easily shown that the rate of reaction is 
given by 





| dM] _ k, IM] a 
dt k; [FeCl;] 


where [M] is the monomer concentration, I the rate 
of initiation and k,, ks the velocity coefficients for 
chain growth and termination by ferric chloride 
respectively. By analogy with its behaviour in other 
organic solvents, ferric chloride is considered to exist 
in NN-dimethylformamide solution as FeCl, mole- 
cules, Fig. l shows that the results are in fact con- 
sistent with equation (1), a linear plot being obtained 
when the rate is plotted against [M]/[WeCl,] for 
constant concentration of catalyst. The degrees of 
polymerization obtained in these experiments were 
very much lower than those corresponding to bi- 
molecular termination, indicating the virtual absence 
of the latter. In further accord with the proposed 


Table 1 








3 dfFet+} 
10 a 





10*[FeCl,], initial 10%kt | 
(mole L7?) (mole 1.7! sec.7?) (sec. 1) | 
0-435 1:70 0-02 | 
0-870 1-70 0-92 | 

131 1-68 0-91 

2-18 1:08 0-91 
24385. 1-68 0-91 | 
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Rate (1075 mol. 1.7! sec. 7?) 





200 400 — 
[M Lies eC] j 
Fig. 1. Dependence of the rate of polymerization on concentratior 


of Ferrie chloride, Acrylonitrile 2-51 mole L^! in NN-dimethyl: 
formamide, azobisisobutyronitrile 1-14 x 107* mole i 60* € 


mechanism, we find that the rate of polymeriżati 
at constant initial concentrations of monomer ar 
ferric chloride shows first-order dependence on t 
catalyst concentration. 

These results show that the reactions occurring n mi 
be summarized by the simple equation (2): : 


Cl 


| 
MSCH —CHON + FeCl, Sw CH,CHON +Fetl, ( 


Since the state of the ferric ion in these systems 
uncertain, the mechanism of this reaction is n 
clear; we believe, however, that an electron transt 
between the acrylonitrile radicals and ferric ion 
involved. It is interesting to compare these resul 
with those reported for aqueous systems. They a 
in the opposite sense to the observations on aeryl 
nitrile mentioned by Dainton!, but appear to resem} 
those on acrylamide and ferric salts?. Results recent 
described by Haines and Waters? for non-polymer 
radicals with structure analogous to that of pol 
acrylonitrile radicals are in qualitative. agreeme 
with our experiments. 

On the basis of this reaction scheme, the value 
d[Fe+*]/dt gives at once the rate of initiation, a) 
from this the rate constant k; for the decompositis 
of the catalyst into useful radicals may be derive 
1l d[Fe**] 
2C dt 
tration of catalyst, which in the experiments 
Table 1 is only about 4 per cent different from t 
initial value. Values of b; are given in Table 1. 

The slope of the line in Fig. 1 is 6:5 x 10-9? mole | 
sec.-!, and since I (= 2k;C) is known, we find th 
kalk; = 0-31, and if k, = 100 mole! 1. sec.-! 
k; = 323 mole-! l. sec.-!, It follows that if the I 
molecular termination coefficient for acrylonitr. 
radicals is 10* mole-! 1. sec.-!, this type of terminati; 
will be unimportant for coneentrations of radicals le 
than about 1:2 x 1077 mole l-! for a concentrati 
of ferric chloride of 4 x 10-? mole ].-i. This is appre 
imately equal to the maximum concentration 
radicals in our experiments. 

It might be expected that the rate of reaction | 
would depend on the electron-donating properties 
the polymeric radicals. Acrylonitrile radicals a 





since k; = , Č being the mean conce 
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8 Induction periods in the polymerization of styrene 
in meth: tetiyi ketone at 60° C. Azobisisobutyro- 
;mole L Ferric. chloride concentrations 
Oe “65 x 1075, (e) 7-96 x 107%, (4) 13-25 x 107? 


ong the least effective and styrene radicals among 
3 most effective in. this respect. In agreement 
th this we find that while ferric salts are, as shown 
ove, retarders of the polymerization of acrylonitrile, 
ay. are strong inhibitors of the catalysed poly- 
wxization of styrene in solution in methyl ethyl 
tone or NN-dimethylformamide, and give rise to 
ll-defined: induction periods. Some typical results 
> given in Fig. 2. The length of the induction period 
directly proportional to the initial value of [Fet ^^] 
d inversely proportional to the concentration of 
talyst, and from it the rate of chain-starting may 
calculated. The values of k; obtained are 
[4 x 10-5 sec.-} (methyl ethyl ketone) and 0-67 x 
“§ sec? (NN-dimethylformamide). 

If the rate constant for the decomposition of the 
ialyst at 60? is taken as 1-2 x 10-5 sec.-}, the 
iciency of initiation is 0-62 and 0-56 respectively 
‘the two solvents, This is in excellent agreement 
th results for styrene in benzene obtained by 
vington* using a tracer technique. 


C. H. BAMFORD 
A. D. JENKINS 
p . R. JOHNSTON 
Research Laboratory, 
Courtaulds, Limited, i 
Maidenhead, Berks. 
March 14. 
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Nucleic Acid Content and Distribution of 
Chromosome Number in Original and 
Sublines of Two Mouse Ascites Tumours 


Kornowsxi'! has described the adaptation of the 
3HED lymphosarcoma’, an ascites tumour 
hal to C3H mice and to F, hybrids between the 
ginal strain and A or DBA mice, to a strain of 
iiss mice. Two sublines, designated C3H + and F',, 
re obtained by injecting embryos of the ICR 
stitute for Cancer Research, Philadelphia, Pa.) 
iss mice in utero with blood of either C3H mice 
(C3H x DBA) F, hybrids, followed six to eight 
‘eke after birth by the intraperitoneal implantation 
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with cells of the 6C3E ED ascites tumour. A third 
subline, No, 123, was established by injecting I CR mice 
in the 'embryonic stage: directly ‘with tumour cells 
followed by the intreperitoneal implantation into 
adult ICR miceef suspensions of the palpable tumours 


whith developed in the subcutaneous tissue of the 


neck of mice that had been inoculated in utero. 

More recently, Koprowski (unpublished results) 
has established—again employing the technique of 
implantation of tumomr cells in embryos—a Swiss 
mouse (IOR strain)-adepted subline derived from the 
strain-specific DBA lymphoma ascites tumour. 

As part of a progranme to investigate biochemical 
differences resulting frem this breaking of the strain 
barrier, the nucleic acids of the original 603H ED 
and DBA ascites tumcurs have been compared with 
those of the Swiss*mouse-adapted sublines. C3H 


or F, mice bearing the original 6C3HED ascites 


tumour, DBA mice bearing the original .DBA 
lymphoma ascites tumeur, and JCR mice bearing the 
derivative 6C3HED er DBA sublines of ascites 
tumours, were killed en the seventh to tenth day 


after tumour implantation, and the ascitie fluids. 
aspirated. Tumour ceis were sedimented by centri- 


fugation, washed.several times in isotonic saline and 
finally suspended in isetonie saline and enumerated. 
Mixed nucleic acids were separated by the method 
of Sehneider*. Aliquots of the cell suspensiotii were 
extracted with the folowing reagents in the order 
listed: cold 10 per cent trichloroacetic acid, cold 
ethanol boiling 3:1 sthanol-ether, and hot 5 per 
cent trichloroacetic asid. Ribo- and deoxyribo- 
nucleic acids were estimated in aliquots of the hot 
5 per cent trichloroacetic acid extracts by the orcinol 
and diphenylamine reactions respectively (see Table 1), 

That marked changes occur in the quantity of 
cellular nucleic acids as a result of the adaptation 
of the strain-specific ascites tumours to the Swiss 
mouse is evident. Cells of the three derivative sub- 
lines of 6C3HED showed an increase of 30-46 per 
cent in cellular deoxyribonucleic acid, and an increase 
of approximately 100 per cent in cellular ribonucleic 
acid over the original tamour line. Cells of the Swiss 
mouse-adapted subline of the DBA lymphoma 
ascites exhibited ineresses of approximately 100 and 
300 per cent in the quantities of cellular deoxyribo- 
and ribo-nucleie acids respectively over the original 
line. 

The results of a study of the distribution of 
chromosome number fer the 6C3HED ascites tumour 
(grown in C3H mice), the DBA lymphoma ascites 
tumour (grown in DBA mice), and for their Swiss 
mouse-adapted sublines are summarized in Table 1 
The original 6C3HEE tumour exhibited à hypo- 
diploid mode in chroraosome number, whereas the 
original DBA ascites sumour was characterized by 
a diploid mode. Levan. and Hauschka‘ have reported 
that both these tumours possess modal values at or 
near diploid. Of the three Swiss mouse-adapted 
sublines of the 6C3HED ascites tumour, two (sublines 
F, and No. 123) revealed hyperdiploid modal values, 
whereas the third (subline C3H --) is characterized 
by a diploid mode in chromosome number. A tetra- 
ploid mode prevails in the ICR subline of the DBA 
lymphoma ascites tumour. 

Leuchtenberger et a.» have shown that, for the 
Ehrlich ascites and DEA lymphoma ascites tumours, 
the estimation of nucleic acids in isolated nuclei by 
ultra-violet microspectrophotometry or by chemical 


analysis is in good agreement with the chromosome . 
In general, thé 


counts of Levan and Hauschka‘, 


s. 





994 
results presented here provide further evidence of a 
relationship between chromoscme numiber and cellular 
deoxyribonucleic acid. Within each of the two groups 


studied (the 6C3HED tumour with its three sublines 
and the DBA ascites tumour with: its Swiss mouse- 


5; adapted, subline), a striking correlation between 


chromosome number and cellular deoxyribonucleic 
acid is seen. The original 6C3HED and DBA 
tumours, which contain essentially identical quantities 
of deoxyribonucleic acid, possess slightly different 
modal values. 


Table 1, 
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Immunological Studies with Protein 
Fractions isclated from Ehrlich Ascites 
Carcinoma Cells 


Tux oncolytic action of Bunyamwera virus on * 
cells of the Ehrlich ascites carcinoma has be 
described by Koprowska and Koprowski', and 4 
cytological and. morphological changes induced 
virus infection have been reported by Love, Koprc 
ski and Cox*, During the past three years we he 
studied the effects of infection with Bunyamwe 


NUCLEIC ACIDS, CHROMOSOMES AND CELL VOLUMES OF THE 6C3HED LYMPHOSARCOMA AND DBA LYMPHOMA ASCITES TUMOURS 4 
THEIR SWISS MOUSE-ADAPTED SUBLINES 








Chromatogram (per cent cells) 














Tumour y DNA-P/Cell y BNA PjCell RNAJDNA Mode Below At Above ` Cell volume 
(x 107? ) (x 107*) mode mode mode (eubie eronsi 

6C3HED-—Original 0-811 i 0-001* | 0 809° + 0- 089 0-995 + 0-052 30 25 | 31 44 462 
6C3HED—Subline F, 1-112 + 0-149 1:487 + 0:139 45 42 39 19 610 
qd 6C3HED—Subline No. 123]. 1:119 + 0:155 1:497 + 0-106 45 22 40 38 651 
6C3HED-—Subline C3H + 1:068 + 0-120 1-492 + 0-094 40 19 4i 40 492 

| DBA-—Original 0-805 + 0-057 0-847 + 0.014 40 21 39 40 272 c 
| DBA—ICR Une 1:777 + 0'180 1:666 + 0-130 80 3 23 46 1,215 








* performed, 


Cell Volume have been estimated and the values 
are listed in Table 1. Although adaptation of each 
of the:$wo strain-specific tumours to the Swiss mouse 
is accompanied by an increase in the size of the 
tümour cells, there appears to be no strict relation- 
ship between cell volume and the quantity of either 
of the cellular nucleie acids. In the case of the 
6C3HED sublines F, and No. 123, the increase in 
cell volume (32 and 41 per cent respectively) corre- 
sponds closely to the increase of 37 per cent in cellular 
deoxyribonucleie acid. However, the relationship 
does not hold for subline C3H+. In the second 
(DBA) group of tumours, a close correlation exists 
between the increase in cell volume (347 per cent) 
and the inerease in ribonucieie aeid (330 per cent) 
which followed adaptation to the ICR strain of 
Swiss mice, 

The striking differences in susceptibility to virus 
infeetion between the main line 6C3HED and its 
derivative tumours have been described!. It is 
, tempting to speculate that the susceptibility of the 

ICR-adapted sublines to the oncolytic action of 

Mengo and Bunyamwera viruses is related to the 
marked alterations in cellular nucleic acids described. 
In any event, the system would appear to be an 
excellent one for studies of the requirements for 
virus reproduction, and for investigations into the 
- relationships between cellular nucleic acids and the 
metabolic activities of the cells. 
Joun S. COLTER 
Harris H. Birp 
Hinary Koprowsx! 
Hitpa B. RITTER 
» Viral and Rickettsial Section, 
, Research Division, 
American Cyanamid Co., 
Lederle Laboratories, 
Pearl River, New York. 
Jan. 4. 
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? Gardner, W, U., Kirschbaum, A., and Strong, L. C., 
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? Schneider, W. C., J. Biol. Chem., 181, 293 (1945). 
* Levan, A., and Hauschka, T. S, J. Nat. Cancer Inst., 14, 1 (1953). 
5 Mi: eats Risin, G., and Kiein, E., Cancer Res., 12, 486 
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$ Hauschka, T. 8., and Levan, A., Anat. Ree., 111, 467 (1951). 


+ 





* Standard error of the mean, calculated from o = y Z(23)]N, where a is the deviation from the mean, and N the number of estimati 


virus on many of the biochemical characteristics a 
metabolie activities of Ehrlich ascites cells. Resu 
will be reported elsewhere. 

Attempts to demonstrate the immunologic 
eapacity of certain of the tumour cell proteins a: 
possible changes resulting from virus infection 
the cells will be described here. Protein fractior 
isolated both. from uninfected and Bunyamwe 
virus-infected Ehrlich ascites tumour cells, we 
injected intravenously into rabbits, with the ho 
that one antiserum or more would be. produc 
capable of interfering with the growth of the tumo 
in mice. It is pertinent to mention here the wo 
of Werder and co-workers? on the inactivation 
mouse leukemic cells by rabbit leuk:zmie tiss 
antiserum, and of Nungester and Fishers, wl 
demonstrated the inhibition of lymphosareon 
6C3HED by antibodies produced in the rabt 
against a fraction isolated from the tumour. 

Cells were obtained from Ehrlich ascites tumou 
grown in Swiss mice. Ascitic fluids were collects 
by aspiration from the peritoneal cavity on the nin 
or tenth day of tumour growth; and virus infecti 
of cells was accomplished by the intraperitone 
injection, 72 hr. before harvest, of Bunyamwer 
infected mouse brain. Cells were freed.of erythr 
eytes by washing in isotonie sodium chloride soluti« 
as described by McKee’, after which they were tran 
ferred to a mortar set in an alcohol — dry ice’ ba 
and ground to a fine, homogeneous powder. 

Nuclei were separated from a suspension of t] 
ground cells in isotonic sodium chloride-0-001. 
sodium citrate solution of pH 7-0 by low-spec 
centrifugation, washed several times in saline-citrat 
and deoxyribonucleoprotein isolated therefrom by 
technique derived from the methods of Stern et a. 
and Gajdusek?. In brief, this consisted of extracti 
of the protein by prolonged shaking of the nucl 
with distilled water, followed by its precipitatic 
from the extract at isotonic sodium chloride co 
centration. Further purification was effected 1 
subjecting the protein to several additional eyel 
of dissolution in distilled water and precipitation 
0-14 M sodium chloride concentration, 

Ribonucleoprotein was isolated from the eyt 
plasmic extract remaining after the separation of tl 
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wlei according to the method of Mirsky and 
allister’. A third fraction, consisting of cytoplasmic 
otein and designated here ‘soluble protein’, was 
tained by the dialysis and lyophilization of the 
toplasmic extract after the removal of the nucleo- 
‘otein. 

Antisera "were prepared by the intravenous in- 
ction into rabbits of solutions of each of the follow- 
g: deoxyribonucleic acid, ribonucleic acid and 
luble protein isolated from uninfected Ehrlich 
lls, and. the same fractions derived from virus- 
| cells.’ Each rabbit received 2 ml. containing 
m. protein/ml. twice weekly for a total of 
injections, One week after the final injection, 
wbbits were anesthetized and bled by cardiac 
sera were separated, sterilized by 
d stored at. — 30°C. 

à were tested for their ability to inhibit 
h of the Ehrlich ascites tumour in mice in 
e following manner. The cell concentration in a 
iol of ascitic fluid was adjusted to 80 million per ml. 
- the addition of saline; 1-ml. aliquots of this 
ol were mixed with 3-ml. volumes.of the various 
disera or, às controls, with saline or normal rabbit 
tum. Ten mice were injected intraperitoneally with 
25 ml. (5 million cells) of each of the resulting cell 
spensions. At intervals of 48 hr. thereafter, for a 
tal of three injections, each mouse received intra- 
ritoneally 0-25 ml. of the corresponding antiserum. 
The results from three separate experiments are 
mmarized in Table 1. In general, antisera against 
e nucleoprotein fractions exerted a strong inhibitory 
Lct on the development of ascites in mice, while 
tiserum:-against the soluble-protein fraction was 
thout pronounced effect. The results also indicate 
at antisera against those nucleoproteins isolated 
3m virus-infected cells are more effective in inhibit- 
g tumour growth than are those from uninfected 
lis.. In the case of the deoxyribonucleoprotein, this 
servation was consistent in all threé experiments. 
owever, with the ribonucleoprotein, there was an 
iparent difference only in the first experiment per- 
rmed, in which seven mice died of solid tumours 
at developed. at the site of injection, presumably 
"& resulb of subcutaneous implantation of tumour 
lls, 

Although an appreciable number of deaths occurred 
the groups of mice which received antisera against 
e nucleoproteins of uninfected Ehrlich cells, the 
ean survival times of the animals which died were 
mificantly increased ; namely, 30-40 days as com- 
red to 12-13 days for control groups. 

When the administration of antisera was withheld 
t periods of 24, 48 or 72 hr. following tumour 















ble 1, INHIBITION OF THE EHRLICH CARCINOMA ASCITES TUMOUR 
MICH BY ANTISERA PRODUCED IN THE RABBIT AGAINST EHRLICH 
CELL PROTEIN FRACTIONS 

















plant: 5,000,000. cells, intraperitoneally. Controls: saline and 
normal rabbit serum ; 100 per cent mortality with ascites 

Deaths. 

Protein | No. Ww ith Per 

antigen of With |aseites-- | With | Survivors | cent 

ic mice | ascites} solid solid survival 

tunjour | tumour 

DNA * 80 1i 2 7 10 30 

INA . 30 1 = 7 22 73:8 

iolible 30 27 1 ' 1 1 3:3 

DNA* 20 1 1 1 27 90 

ANA* 30 . 1 = - 29 96:7 

lolabiet, 30 f 23 1 3 3 10 














F Isolated from Ehrlich cells 72 hr. after infection with Bunyamwera 
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implantation into mice, the development of ascites 


was not inhibited, and a marked increase in mean 
survival time was noted only in the case of a 24-hr. 
delay. However, if fewer than 5 million cells had 
been implanted, and more than 1-0 ml. (4 x 0-25 ml.) 
of antiserum afterwards injected, inhibition of tumour 
growth might well heve been seen. 

These preliminary ebservations clearly point the 
way to further investigations. It would be of interest 
to know the effects, i&.any, of antisera against the 
Ehrlich cell nucleoproteins on the growth of other 
ascites tumours in miee. "The effects on the growth 
of various ascites tumeurs of mice of antisera against 
nucleoproteins isolatec. from a normal mouse tissue 
might also be studied. : Finally, and. perhaps most 
important, would be investigations designed to 
elucidate the mechanism whereby these antisera 
inhibit the growth of the Ehrlich ascites tumour, 
Work along these lines is in progress in our laboratory, 

Joun S. COLTER 
HILARY KOPROWSKI 
Harris H. Binp 
KATHRYN Prester 
Viral and Rickettsia. Section, .. i i 
Research Division, * * 
American Cyananid Co., 
Lederle Laboratories, à s 
Pearl River, New York. ae 
Jan. 4. & 
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Tumour Growth-inhibitory Alkyl 
Sulphonates 


Ix the course of the preparation of various 
chloroethylamines which are potential tumour growth- 


inhibitors we have examined 2.chloroethyl methane. * 


sulphonate (I, X = Ci; CB 1506) as a reagent for 
the direct conversion of an amino-group into a 
chloroethylamino- -"grou» under mild conditions. 
oecurred to us that ammo-groups in biological systems 
might be chloroethylased in vivo by this compound. 
For this reason the methanesulphonate (I, X = Cl) 
was tested against a number of transplanted animal 
tumours. 


(1) CH;SO,OCH,CH,X 


2-Chloroethyl methanesulphonate is an effective 
inhibitor of the transplanted Walker rat carcinoma 
both in its solid and ascites form, either given as% 
single intraperitoneal injection of a solutien sin 
arachis oil (20 mgm./280 gm. rat) or by daily feeding 
of an aqueous solution (10 mgm./rat/day) for. the 
duration of the experiment (thirteen days). A 
preliminary investigaton of this substance by Dr. 
L. A. Elson indicates no significant depression of 
the bone marrow, as indicated by blood counts, at 
these effective doses (private communication). Dr. 
O. G. Fahmy and Mrs. M. J. Fahmy have examined 
the mutagenic ‘action of 2-chloroethyl methane- 
sulphonate on Drosorhila melanogaster and report 


It^ 


that, while it is an effeztive agent, its mode er f action 
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nitrogen mustards, diepoxides, dimethanesulphonates, 
and polyethyleneimines (see following communica- 
tion). 

Cytotoxie activity is also shown by the fluorine 
analogue (I, X = F) when given by injection at the 
same dose level as (I, X = Cl) and by ethyl methane- 
sulphonate (f, X = H). A striking feature is the 
greater efficiéney of the latter compound (I, X = H) 
when administered orally in aqueous solution 


(20 mgm./rat/day) than by daily injection of the 


same solution: & 
;. 2-Chloroethyl imethanesulphonate" was obtained as 


<a: colourless oil, b.p. 134-185°/14 mm., nj 1-4571 


"(found C, 23-1; 


"Chester Beatty RS ar Institute, 


H, 4-6; S, 20-3; Cl, 22-0 per cent. 
CS4H,,0,SCI requires C, 22-7; H, 4:5; S, 20-3; Cl, 
22-4 per cent) by the interaction-of ethylene chloro- 
hydrin and'methanesulphonyl chloride in pyridine 
solution at 0?. . 2-Fluoroethyl methanesulphonate, 
bp. 1307/18 mm., np 1:4150 (found: OC, 25-1; 
H,4:8; 8, 22-7 percent. C,H,O,SF requires: C, 25-3; 
H, 4-9. 5, (2 ‘5 per cent), was similarly prepared. 
^ Wes A. Happow 
W. C. J. Ross 








; Institute of Cancer Research : 
Royal Cancer Hospital, 
». London, S.W.3. 
April 17. 


Mutagenicity of 2-Chloroethyl Methane- 
sulphonate in Drosophila melanogaster 


Tuwoun-inhibitors belonging to the so-called 
alkylating agents. (nitrogen mustards, diepoxides, 
dimethanesulphonates and polyethyleneimines) have 
been shown to be strong mutagens'! when injected 
intra-abdominally into adult Drosophila males. This 
indicates that with these agents, the overall cell 
damage accompanying inhibition is, in part at least, 
due to action on the genetic material. "The analysis 
of the nature of this genetic damage revealed some 


‘intricate differences in the mode of action of com- 
„pounds belonging to different chemical series. 


These 
differences, were most pronounced in relation to: 


. (a) the cell stage predominantly affected, and (b) the 


fe 4 


proportion of the various mutations induced, par- 
ticularly the ratio of sex-linked recessive visibles to 
lethals. In both these respects chloroethyl methane- 
sulphonate (CB 1506) differs from all other potential 
alkylating agents so far investigated. 


E. 
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Chloroethyl methanesulphonate was administere 
by intra-abdominal injection. in solution either : 
arachis oil or in isotonie (0:4 per cent) saline. It we 
found that, for the same concentration of the con 
pound, the mutagenic activity is much higher (neari 
ten-fold) in aqueous than in oil solutions, and accore 
ingly only aqueous solutions were used for the detaile 
genetic analysis. The optimal concentration range fc 
mutagenesis work is 0-3 — 1:5 x 10-? M and tt 
average volume ¿of solution injected per male 
0-25 ul, thus making the dose-range 0-8-3-8 x 10 
mole per male. 'lhe mutations scored were the se: 
linked recessive lethals and visibles detected by tk 
Müller-8 technique. 

The cell stages of the male germ line showin 
maximal mutagenic response to chloroethyl methane 
sulphonate have been determined by the standar 
brood technique previously deseribed?*. Young male 
(30 + 5 hr. old) injected with moderate doses « 
chemical mutagens (L.D. 50 oress), and whose pré 
geny was fractionated by repeated matings to fres 
virgin females every three days, were found t 
ejaculate sperm derived from post-meiotic germ cel 
within four broods (that is, twelve days after treat 
ment) and from meiotic and pre-meiotic stages i 
later broods. The results with the above techniqu 
for chloroethyl methanesulphonate are summarized i 
Table 1. It can be seen that the compound is prac 
tically ineffective on the mature sperm utilized i 
brood I, and very active on the early. germ. cel 
(mainly spermatogonia) utilized in the fifth-sevent 
broods. The data given for these later broods hay 
been corrected for clustering, on“the basis of th 
frequency of identical visibles in each brood. Th 
selective mutagenic action of chloroethyl methane 
sulphonate on the pre-meiotic germ. cells. stands ti 
sharp contrast to all other potential alkylating com 
pounds, which induce their maximal mutageni 
activity on post-meiotic germ cells, particularl: 
spermatids undergoing nuclear condensation. 

The most striking feature of the mutagenicity c 
chloroethyl methanesulphonate, however, is the ver. 
high frequency of visible mutations it induces. Th 
ratio of visibles to lethals produced in the.same sàmpl 
of treated X-chromosomes is roughly of the order c 
one visible to ten lethals for most of the other potentis 
alkylating compounds, except for the nitroge 
mustard derivatives of amino-acids where it is thre 
visibles to ten lethals?. The data presented in Table 
show that the overall ratio of visibles to lethals fo 
chloroethyl methanesulphonate is even higher, bein 
of the order of four visibles to ten lethals. For th 
germ cells most sensitive to the action of the cor 





























Table 1. THE RELATIONSHIP OF CELL STAGE TO THE RATE OF MUTATION INDUCED BY 2-CHLORORTHYL METHANESULPHONATE 
Concentration 1:05 x 107* M. 14 x 10° M 
injected 
- Brood Chromosomes | Visiblea* Lethals | Chromosomes Visibles* a “Lethals 
we " tested i No. 96 No. 96 tested. No. % . No. 96 
| I 1,376 2 04 7 0-5 771 2 | 0-3 7 | o9 
| it 1,255 7 0-6 17 1-4 684 10 | 15 27 | 3-0 
III 687 7 1:0 22 3-2 164 3 13 8 4-9 
i IV 527 s 2 0:4 12 2:3 173 — => 2 12 
| v 482 16 3:3 50 10-4 201 13 = 635 22 10:9 
VI 356 18 5:1 52 14-6 224 10 4-5 19 85 
VII 244 19 | 7:8 21 8:6 . 88 3 3:6 3 3:6 
Total 4,927 71 14 181 34 2300 | 4 — 18 | se | : 348 
Ratio : j E ad 
Visibles/Lethals 0:39 0-47 





T 





* Each cluster of identical visibles is entered as a single mutation. 
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This extraordinary efficiency 
chloroethyl methanesulph in mutating 
orphogenesis loci is unp recolo So 
utagens. 
O. AHMY 
e t UM J. Faumy 
tester crim P Seona Institute 
Institute o cer Research : 
_ Royal Cancer Hospital, v 
y London, S.W.3. 
April 17. , 
ird, M. J., and Fahmy, O. G., Proc. Roy. Soc., B, 140, 556 (1953). 
ahmy}"O. at M. J., J. Genet., 58, 503 (1955). 
ahmy, O. G., and Fahmy; M. J., J. Genet., 54, 146 (1956). 
Preparation of Cell Suspensions from Rat 


Livers 


ch suspensions might be suitable for studies of 
llular respiration, but found that they contained 
o few intact cells and many mitochondria. The 
spiration of mitochondria was found to be unaffected 
en by concentrations of in strong enough to 
3 intact cells. An accidental observation suggested 
at a technique of mild acid digestion without added 
zyme might be effective. A solution similar to 
ilbeeco and Vogt's phosphate buffer saline’ was 
ed. The phosphates were replaced by the equivalent 
aount att phosphoric acid and the solution brought 
the selected pH value with potassium hydroxide. 
1e most acid solution used was at pH 2-3. This 
oduced the piau yield of separated cells; but 


plies iain ired. More alkaline solutions yielded 
wer but with increasing alkalinity the respira- 
m-rate rose until with extraction at pH 4 a sus- 


msion could be obtained with a ration-rate of 
e value given by Krebs? for liver sli In practice 
ught it best to use a f pH f which 


n mixed with the chopped tissue gives a pH value 
‘nearly 6. 
The method finally employed is as follows. The 
rer from a freshly killed six-week old rat is cut into 
mm. cubes with a battery of razor blades fixed 
gether, washed with phosphate buffer saline, pH 
3, to remove most of the blood, and incubated 
th ener buffer saline, pH. 5:0, for 10 min. at 
°C. The medium is then poured off and 25 ml. of 
ah medium at the same UH value added. The 
isue is disrupted by being drawn into and out of 
| inverted pipette C bout fifty times. Large particles 
e removed by filtration through glass wool. 'The 
lls are spun down at 1,800g for seconds, and 
suspended in phosphate buffer saline, pH 7-3. The 
spension at this stage is contaminated with red 
lls, but these can be reduced in number by spinning 
50g for 2 min. gn quae of this procedure will 
'ntually eliminate the contaminants. 
Examination of wet films stained with 1 per cent 
wutral red shows that most preparations contain 
dividual cells with only a few clumps containing 
) to four cells. If the pipetting is not sufficiently 
gorous, the preparation shows large clumps and 
discarded. Permanent stained preparations can be 
ade on gelatine-coated slides and stained with 
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und this ratio is as high as five visibles to ten 





Fig. 1. pared as described, stained with 


na eosin. x 60 ~~, 


Rat liver cells 
hiemato: 


hematoxylin and eosin (Fig. 1). Insuch pr 
tempos. apes io a taper 

The Qo, in the presence of succinate is about —18 
and i is thus co bleto the values found by Krebs’. 

It is unlikely that such a weakly acid solutj 
hydrolyses the cellular adhesive as does Hornsey's 
method?; it is more probable that some charge 
effect is involv 


We are ind bted to Prof. A. Had , of the 
Chester Beatty Research Institute, for supply of 
rat livers. 

« I. S. LoNawv:n 
WENDY AP REES 

Department of Siocle ness 

Institute of Diseases o: the Chest, 
Brompton, + 
London, S.W 3. 
Jan. 6. r 
! Dulbecco, R., and Vogt, M.,JJ. Ezp, Med., 99, 167 (1954). 
? Krebs, H. A., Biochim. Acta, 4, 249 (1950). 


* Hornsey, S., Nature, 176, 7-4 (1955). 





“The Metaphysics of Science” 


Iw his essay on m7 Riddell Lectures in Nature 
of February 25, p. 36%, Dr. C. K. t has quoted 
fairly and amply from what I have said ; but some 
of his own be p are, I am afraid, more likely 
to obscure to y the problem. There are 
two basie questions. 


The first concerns the nature of the laws of physics. 
Is everything that is Icgically possible also physically 


‘ 
* t al 


possible, or are the laws like those of statute books - 


such as to exclude certain B loge possibilities ? To 
quote Russell’s remark that “there is no logital 
absurdity in the idea shat the Universe was created 
five minutes ago, complete with ories" does not 
help. The remark isobviously Had Russell 
said "complete with the illusion of memories" he 
would have avoided one error, but only one. “Logically 
possible" means, in scientifie methodology, logically 
consistent with the complete body of scientific know- 
ledge. In this sense, to give a striking recent example, 
i a state of negative kinetic energy 
was logically ible. Answering the question posed 
above in the affirmative, he concluded that it was 


th "P1 a 


b 


? assigned to it. 
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any law of the statute book kind.. On this assumption 


he -predicted that a state of negative kinetic energy 


would be observable in the-forni of the positive 
electron. This startling diseovery justified the 
assumption made by Dirac that the laws of physics 
are not of the statute book kind. The important: 
question is whether the same assumption can always 
be made. .. 

“The illustration taken from Dirac’s work shows 
‘that the question belongs more to the methodology 
than to the metaphysics of science. «The implication 
in Dr. Grant's quótatioh from "Russell that it is easy 
^to suggest what is logically possible leads one away 


$ from the ğüëstión, while I want it to be faced. In 


fact, it is extremely | difficult to know what is logically 
possiblesin the sense of logically consistent with the 
whole, bodygof scientific knowledge. Mathematics is 
wholly concerned with discovering*one part of just 
that... The important question iš whether the same 
applies to physics, or whether some of the laws in 
physies preciude classes of events that would never- 
theless be ¢éhsistent with the whole body of know- 
ledge? Had Dirac assumed that the: laws of physies 
are of that restficfive kind, he- might not have 
predicted the positive electron. 

« The second very basic question is about the laws 
of biology. If the laws of physies do not preclude 
any events that. are logically possible, those of biology 
seem nevertheless to do so.“ Fer there is evidence 
that, the laws “of biology lead to specified order 
whereas the laws of physics do not.. The label given 
by Dr. Grant to both kinds of law, namely, descriptive . 
law, does not provide a means of testing this evidence - 
for its validity. By giving one name to two things 
one cannot prove that they are the same thing. To 





* dismiss the apparent differences between the laws of 


physies and those of biology as lightly as that is to 
do. poor service to the methodology of science. 
i Reoratp O. Karr 
“Gardole”, 
Stanhope Road, 
Croydon. 





Pror. Karr's remarks have, pbronght out one 
important respect in which 
and also in agreement. This“ "loncerng the notion E^ 
‘logical possibility’. Prof. Kapp contends that I have 
misunderstood his views on this matter; this may 
well be so, for it is now clear that he attaches to 
_ the phrase ‘logical possibility’ g somewhat unusual 
. meaning, quite different from that ‘which I have 
He asserts that “ ‘Logically possible’ 
means, in scientific methodology, logically consistent 
with the complete body of .scientific knowledge". 
Now.Prof. Kapp, like anyone else, is entitled to attach 
any meaning he likes to any word or combination of 
words, and no one can gainsay him—except to point 
out that certain forms of words are misleading. I 
would like to persuade Prof. Kapp that his term- 
inology is liable to lead to cofifusion. 

I agree with Prof. Kapp, if, I understand him 
rightly, that "logically possible’ is an expression 
that-occurs notin accounts of seientific investigations 
or theories, but in what he calls the ‘methodology of 
science’ for which I should prefer-the name ‘philo- 
sophy of science’. This is a branch o ie, in à wide 
sense of that term. It therefore seems both relevant 
and important to make clear the generally accepted 
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also physically possible, that is, not precluded by” 


-empirical issue. 
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philosophical meaning of the phrase "logically possible 
This notion is applicable in two different ways. 

() Applieation io an individual proposition, * 
‘p is logically * sary’ means ‘not-p is a se! 
contradiction’s is logically necessary that bachelo 
are unmarried because the denial of thi& propositic 
is self-contradictéry—and this is what is meant Y 
a logically impossible próposition. This is qui 
different from lse proposition; we do not fir 
out that no bachelors are married by conducting 
survey of bachelors; we can assert a priori that x 
bachelor can be married in virtue of the meanin 
or rules for the use.of, ‘bachelor’, It is clear from th 
that to say that a proposition is ‘logically possibl 
is to say only that it is internally consistent; 1r 
quotation from Russell was designed to. illustra: 
this, although: I quite agree with Prof. Kapp th 
Russell should have talked of ‘the illusions.” 
memories’. 

(ii) The notion of Jogical possibility’ may- als 
refer to the relation between one proposition. or gi 
of propositions and: another set of propositions 5 hei 
we are conéegned with compaetibility—or ‘con 
possibility’, to use Leibniz's phrase. Here again tl 
issue is one that must be settled a priori, althoug’ 

as Prof. Kapp points out, it may be very difficu 
fa do so. Prof. Kapp's account of the problem ‘ 
the relation between a certain hypothesis and tl 
rest of the system is put in the form of the questic 
of whether physical laws “preclude classes « 
events that would nevertheless be consistent wit 
the whole body of knowledge". This.is to confus 
the vital distinction between an a priori and à 
empirical problem. If p and.9 are logically incon 
patible, we can assert a priori that both eannot. t 
true; but which of them is true, if either, is à 
In Prof. Kapp's usage, if p is iy 
compatible-with the rest of the system, it is "logical 
impossible" ; this implies that it is unnecessary 1 
investigate its empirical truth. But, of copnrse, tł 
question of its truth has not been touched an 
remains & problem. For Prof. Kepp to use tf 
expression "logically possible’ in such a way that 
propositi ion cam be logically impossible and yet trv 
is, to quote him; “likely to obscure . . . the problem’ 
Although not explicitly stated, this conclusion 
entailed by the conception of ‘logically possible’ e 
meaning ‘consistent with the rest of science’. Di 
coveries of fact (for example, the duck-billed platypu 
and of theory (for example, the heliocentric theom 
are often logically impossible in this sense, that i 
incompatible with the body of scientific knowledg 

Prof. Kapp's use of the word: ‘preclude’ shows th: 
he does not recognize the essential difference betwee 
descriptive and prescriptive laws; only the latte 
ean be properly said to preclude anything. 

In calling biological, as well, as physical, law 
‘descriptive’, I merely wished to direct attention 1 
the fact that they possess an indicative or deseriptis 
character, as distinct from the laws of the land whic 
are imperative or coercive in form, and which may Y 
properly said to ‘make for order’. In applying th 
label to the laws of both biology and physics I di 
not, Of course, try to prove that they are ‘the sam 
thing’, any more than one who says that both apple 
and peaches are fruit is trying to.deny the 
differences. 














C. K. GRANT 
Philosophy Department, 
: University, 
Nottingham. 
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FORTHCOMING ‘EVENTS 


(Meetings marked with an asterisk * are open to the public) 


EN 
> Monday, May 28 ‘2 < 


«ROYAL SOOIETY of ARTS (at John Adam ‘Stréet, Adelphi, London, 
0.2), at 6 p.m.—Dr. Roger F, Tredgold; {Changes in Social 


4ponsibihties", (Last of three Cantor Lectutes ‘on “Recent Studies 
Sociology") Vue 


Tuesday, May 29° . 
YRIGHT-FLEMING INSTITUTE OF MiOROBIOLOGY (at St. Mary's 
Spital Medical School, London, W.2), at 5 p.m.—Dr. B. E. O 


ams: “The Numbers and Significanes of Bacteria in Air"* 
«mroth Wright Lecture). uu 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
) p.m.—Sir Harold Spencer Jones, F.R.S:;: “How We Get Our 
Po ) (Lecture for Fourth Form Pupils.) (Further Lecture on 

a 

OCIETY OF INSTRUMENT TECHNOLOGY (at Manson House, 26 Port- 

«d Place, London, m. at 6 p.m.—Annual General Meeting. Mr. 
G. Stanley and Mr, J. F. Brown: “Process Analytical Instru- 
atation", . 


Tuesday, May 29—Friday, June | 


NSTITUTION OF GAS ENGINEERS (in the Royal Festival Hall, South 
ik, London,-8.E.1)—98rd Annual General Meeting. 


- Wednesday, May 30— Friday, June ! 


«STITUTE OF PETROLEUM, HYDROOARBON RESEAROH GROUP (ab 
Institution of Electrical Engineers, Savoy Place, London, W.C.2) 
ymposium on ''Vapour-Phase Chromatography”. 


Thursday, May 31 


'HYSIOAL SOCIETY, LOW TEMPERATURE GROUP (in the Lecture 
atre of the Royal School of Mines, Prince Consort Road, London, 
7.7), at 4 p.m.—Mr. N. R. Barber and Dr. G. G. Haselden: “The 
uefaction of Naturally Occurring Methane”. 


OYAL Society (at Burlington House, Piccadilly, London, W.1), 
4.30 p.m.—Sir Frederic Bartlett, F.R.S.: “Some Experiments 
ut Thinking” (Croonian Lecture). 


TNIVERSITY OF LONDON (at St. Thomas’s Hospital Medical School, 

udon, 8.4.1), at 5 p.m.—Prof. E. Rothlin (Baslé): “The Pharm- 
‘logical Basis of the Action of Lysergic Acid Diethylamide on 
3n and Mind’’.* 


Friday, June l 


ROYAL INSTITUTION (at 21 Albemarle Street; London, W.1), at 
.m.—Dr. A. Comfort: “The Biology of Old Age". 


APPOINTMENTS VAGANT 


.PPLICATIONS are invited for the following appointments on or 
)re the dates mentioned : nae 

SSISTANT LECTURER IN GENERAL AND PHYSICAL CHEMISTRY— 
Dest Guy's Hospital Medıcal School, London Bridge, London,” 
n y- 31). 

;EOTURERS (2) (with a good honours degree in electrical engineering, 
preferably completed a graduate apprenticeship, or with goo 
istrial experience), one IN LIGHT and one IN HEAVY ELROTRIOAL 
HNEERING— Head of the Department of Electrical Engineering, 

rial College, London, S.W.7 (May 81). 
“FFICIAL FELLOW AND LEOTURER IN PHYSIOS—The Rector, Exeter 
Hege, Oxford (May 31). 

OLENTIFIO OFFICER (with a good honours degree in botany or 
cultural botany) IN THR SEED MULTIPLICATION SROYION, Welsh 
at Breeding Station—The Registrar, University College of Wales, 
srystwyth (May 31). 


he laboratories, from August 1—The Registrar, University College 
swansea, Singleton Park, Swansea (May 31). 

SESEAROH ASSISTANT (B.Sc. ın chemistry or equivalent qualifica- 
), for investigations involving the application of isotope tracer 
hods to organic reactions—Prof. E A. Braude, Organic Chemistry 
oratories, Imperial College, London, S.W.7 (June 1). 

SSISTANT (Grade B) IN THE SOIENOB DEPARTMENT, Croydon 
Minical College, to teach chemistry—OChlefz Education Officer, 
«cation Office, Katharine Street, Croydon (Juué 2). 

IOCHEMIST CHEMIST, Senior grade (with a first- or second-class 
ours degree) IN THE PATHOLOGICAL DEPARTMENT—The Secretary, 
erpoo! Radium Institute, 1 Myrtle Street, Liverpool 7 (June 2). 
SSISTANT LECTURER Or LECTURER IN MECHANICAL ENGINEERING 
he Registrar, University College, Singleton Park, Swansea (June 5). 
HAIR OF CHEMISTRY—The Registrar, University College, Singleton 
k, Swansea (June 5). 

CIENTIFIC OFFICER, Grade 1 (with a degree of high standard in 
sace or engineering with metallurgy as a major subject) IN THE 
‘ENCE STANDARDS- LABORATORIES, Department of Supply, Alex- 
sia, New-South Wales, for research and investigational work in 
sical metallurgy—Senior Representative (A.P.57), Department of 
ply, Australia House, Strand, London, W.C.2 (June 7). 
SSISTANT LECTURER (with a good degree in physics and proecany 
«hing api) IN Puysi0s—The Principal, Leeds College of 
lhnology, Cookridge Street, Leeds 2 (June 8) ` 
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. ties of coal carried ott by Coal Survey 


- Commonwealth Scientifie anc Industrial Research Organization, 


ryst = 
'EOHNIOIAN IN THE NEW DEPARTMENT OF ZOOLOGY, to take charge ` 
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OTURER IN -PRILOSOPHY—The Secretary, The Univer- 
sity, Exeter (June 9). . , - 
BrocHEMIST (suitably, qualified graduate) IN THE DEPARTMENT OF 
HoP RESEAROH for research work on the organic chemistry of the 
hop plant—The Registrar, Wye, College, near ord, Kent (June 9). 
PnuystoIsT, Experimental Officer grade (with at least H.S.C., (science) 
or equivalent), at a Ministry*cf Supply Experimental Establishment 
in Carmarthenshire to investigate problems arising in observation of 
behaviour of models under test, and introduce instruments (including 
optical and electronic) suitable for use under unusual conditions 
associated with these tests—Lhe Ministry of Labour and National 
Service, Technical and Scientifie Register (K), 26 King Street, London,e 
S.W.1, quoting A.166/6A (Juns 9). EIS 
LEOTURER IN INORGANIC OHZMISTRY—Prof, G. Wilkinson, Depart- 
ment of Chemistry, Imperial College, London, S.W.7 (June 10). . 
LECTURER and ASSISTANT LECTURER (with special qualifications in 
organic chemistry) IN. CHEMISTRY—The Registrar, The University, 
Manchester 13 (June 11), | a : 
RESEAROH ASSISTANT (with » good honours degree in chemistry, 
biochemistry or physiology) I THE DEPARTMENT.OF SURGERY-—The 
"Registrar, The University, Manchester (June 14). t 
SENIOR SoxgNTIST (with high qualifications in gyes or chemistry, - 
research experience, and preferably a knowledge of coal: science), 
at the National Coal Board’s London Headquarters, to direct and 
co-ordinate investigational worx on the pw and chemical proper- 
i aboratories, and to assist in 
the general direction of coalsurvey—The National Coal Board, Staff 
Pie Hobart House, London, S.W.1, quoting Ref. S3/280 
une 15). A fe 
LEOTURER m a special interest in the field of physical metallurgy, 
and preferably experience in the application of X-ray diffraction 
techniques to metallurgy) IN. MÉTALLURGY—The--Registrar, The~ 
University, Sheffield (June 16) r d 
Som CHEMIST (with an honours degree in science with inorganic 
or physical chemistry as a major subject) IN THE DIVISION OF SOILS, 
Canberra, A.C.T., Australia, tc conduct investigations, as part of a 
research team, into the iron and aluminium phosphates in soll—> 
Chief Scientific Liaison Officer, Australian Scientific Liaison Office, 
Africa House, Kingsway, London, W.C.2 (June 23). "nA 
ASSISTANT LECTURER (with a degree in science or in dairying) 
IN DaigyiNG—The Registrar, (Room 9, O.R.B.), The University, 
Reading (June 30). = 
CHAIR OF ANIMAL HUSBANDRY AND PREVENTIVE VETERINARY 
MEDIOINE—The Secretary of University Court, The University, 
Glasgow (June 30). ' y 
BESEAROH FELLOW (with a 2h.D. degree and research experience 
in organic chemistry and ultra-violet spectroscopy), for work in con- 
nexion with the development cf organic dye filters which willin the 
first place be used for astronomical purposes—The Registrar; College « 
of, Technology, Manchester 1 (June 80). ^ = 
FELLOW (preferably with practical experience in station seismology 
and geophysical prospecting) IN THR DEPARTMENT OF GEOPHYSICS 5 
and a FELLOW IN THE DEPARTJIENT OF NUOLEAR PHYSIOS, Research 
School of Physical Sciences, Avstralian National University, to work 
with the 600 KeV. or 1:26 Me", Cockeroft-Walton machine or with 
the 88 MeV. Electron Synchrotron—The Secretary, Association of 
Universities of the British Commonwealth, 36 Gordon Square, London, 


W.C.1 (July 2). : R 
DIRECTOR OF THE OTAGO MUskumM, Dunedin, New Zealand—The 


. Secretary, Association of Universities of the British Commonwealth, 


36 Gordon Square, London, W.C.1 (London and New Zealand, July 15). ^ 
SÉNIOR LEOTURER or LEOTUER (with a good honours degree in . 
botany and specialist knowledge and research experience of plant ` 
pathology) IN PLANT PATHOLOCY at the Imperial College of Tropica 
Agriculture, Trinidad, B.W.I.—The Secretary, The Imperial College 
th oe Agriculture, 40 Ncrfolk Street, Strand, London, W.C.2 
ugust 1). seen E : 
BIOCHEMIST, Basic grade (graduate), for research work in relation to 
steroids—Group Pathologist, Mental Hospitals’ Group Laboratory, 
West Park Hospital, Epsom, y. 7 . 
CHEMIST or PRYSIOIST (with 2 first- or second-class honours degree 
or equivalent qualification, and preferably a knowledge of modern 
laboratory instrumentation techniques and experience in handling 
explosives), at a Munistry of Supply Research and Development 
Establishment, near Sevenoaks, Kent, for research on initiation of 
ee systems and in application to Service stores—The Ministry 
of Labour and National Service Technical and Scientific Register (K), 
26 King Street, London, S.W T, quoting F.307/0A. " 
DEMONSTRATOR or ASSISTANT LECTURER IN BOTANY in the Depart- 
ment of Biological Sctences—Th2 Registrar, Wye College, near Ashford, 


ent. . . 

Puysioist (with a first- or second-class honours degree 1n physics, 
an interest in electronics and œ liking for experimental, work, and 
willing to development interes<s in classical and biological physics) 
with the Air Ministry at Farnborough, Hants, for research on problems 
connected with applications “ot physics to aviation medicine—The 
Ministry of Labour and National Service, Technical and Scientific 
Register (K), 26 King Street, London, S.W.1, quoting A.190/64. 

PRINOIPAL SOIENTIFIO OFFICER and SENIOR EXPERIMENTAL OFFICER 
at the Ministry of Fuel and Pewer, London, for work in connexion. 
with the development of windmills, hydraulic transport of coal, 
atmospheric pollution, industrial drying processes, o1! burning, heat 

umps, and the development of low grade fuels—The Ministry of 

bour and National Service, “echnical and Scientific Register (K), 
26 King Street, London, $.W.1, quoting A.180/6A. 

PRINOIPAL SOIENTIFIO OFFIOZR8, SENIOR SOIENTIFIO OFFICERS or 


` SorgNTIFIO OFFIOBRS (with a firat- or second-class honours degree and 


preferably research experience), for research on controlled_thermo- 
nuclear reactions—The Establiskment Officer, Atomic Energy Research 
Establishment, Harwell, Didcot, Berks, quoting Ref. 2253/532/84. 
RESRAROH ASSISTANT (with, or candidate for, the B.Sc. (special 
chemistry) degree of the University of London) IN CHEMISTRY—The 
Registrar, Brighton Technical Gollege, Brighton. x 


it Y 


so 


ASSISTANT -IN GENETICS—Secretary of University. Court, The > 
- University, Glasgow (June 9). 
ASSISTANT LRi 


` 


H 


.(with-at least a second-class honours’ degree in agriculture or soil, 


‘ 
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SOIENTIFIO OFFICER (with an honours degree in zoology, and prefer-- 
ably some knowledge or training in statistics) in the Edinburgh, Lab- 
oratory of the Scottish Marine Biological Association, to join a team . 
of -biologists studying plankton, ecology -in relation to fisheries —The 
Omer ta vane, Oceanographic Laboratory, 78, Craighall Road, 

UT: le A e ` : 
Som SGENTIST, Scientific Officer or Senior Scientific Officer grade 


chemistry and two years postgraduate bxperience (three to appoint- ` 


' ment, tothe senior grade), preferably.on plant nutrition problems), 


. Ref: M3B/43104/NF. 
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~ Low Inductances. 


> 


in thé Research,Branch of H:M. Oversea Civil Service, British Guiana, 
to study the nutriment supply to padi from soils under:anaerobic 
conditions to determine how the yield may be maintained and in- 
creased economically by the use of fertiltzers—The Director of Recruit- 
ment, Colonial Office, London, S.W*1, quoting BCD.63/30/01. ++ 
* TEOHNICAL OFFIOER (with scientific training to at least higher 
school certificate standard, and preferably experience in meteorology) 
IN THE EAST A¥FRIOA, HIGH COMMISSION METEOROLOGIOAL DEPART- 
MENT—TIhe Crown Agents, 4 Milib 


HNIOIAN (with experience in handling farm and/or laboratory. 
animals) IN THE DEPARTMENT OF AGRIOUITURE—The Secretary, 
University of Nottingham School of Agriculture, Sutton Bonington, 
Loughborough, E ^ " - : 
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REPORTS and other. PUBLICATIONS 
iD (not ihcluded in the monthly Books Supplement) 


Great Britain and ireland ^ 


TE 


''.Mcaulay Institute for Soil Research Annual Report, 1954-1955. 
ay Institute for . 


Pp. 75+2 plates.^(Craigiebuckler; Aberdeen: Ma 
Soil Research, 1956.) -7 a . = 93 

Air Ministry: Meteorological-Office. Professional Notes. No. 118: 
Rainfall of Depressions Which Pass Eastward Over or Near the, 


"British Isles. By J. S. Sawyer. Pp.13. GLO. 524r.) (London: H.M. 


Stationery Office, 1956.) 9d. netz, ` 


: i RA 98 - 
British Museum (Natural History). A Short Guide to the Exhibition 
"Galleries of the Natural History Museum Fourth edition. Pp. vii+28. 


(London: British-Museum (Natural History), 1966.) is. 6d. 
Carnegie United’ Kingdom Trust. "Forty-Second Annual Report, 
1955. Pp. viii--92 


9 plates). (Dünfermline: -Carnegie United King- 
dom Trust, 1956.) (9 pintes) (D . gi 198 
British Electrical and ‘Allied 


{93 


.Iüdustrles Research Association. 
Technical Report L/T307: On the Theory of Dielectric Breakdown In, 
Non-Ionic Crystals. By B. V. Paranjape. Pp. 7. 9s. Technical Report 
U/T183: Metal Transfer between Palladium and Silver Contacts at 
By J. Biddlestone. . 10--12 figures. 128. 6d. 
(Leatherhead : - British- Electrical and ‘Allied Industries Research 
Association, 1954 and 1955.) oe. : [93 
Philosophical Transactions of the Royal Society of London. Series A : 
Mathematical and Physical Sciences, No. 954, Vol. 248 (1 March 1956) 
The Transition to Superconductivity. By P. R. Doidge. Pp. 553-573. 
7s. No. 955, Vol.248 (1 March 1956) : The Generation of Waves in an 
Infinite Elastic Solid by Variable Body Forces. By G. Eason, J. Fulton, 
and I.N Sneddon. Pp. 575-807.: 1037 6d. No. 956, Vol. 248 (1 March 
1956): . The Distribution of Electrons in the Undisturbed F Layer of 
the Ionosphere, By E. E. Schimerling and J.'O. Thomas. The Rates of 


Production and Loss of Electrons in the F Region of the. Ionosphere, - 


By J. A..Ratcliffe, E. E. Schmerlingy C. S. G. K. Setty and J. O.. 
Thomas. Pp. 609-649. 11s. (London: Royal Society, 1960.) [93 
. Scottish Home Department. Marine Research Series. No. 17(1956) : 
The Effect of Electric Fields on. Marine Fishes... By Lt. C 
B. McK. Bary, R.N.Z.N. . 82+-1-plate. 7s. net. "Freshwater an 
Salmon Fisheries Research Series ‘No. 12: Seventh Annual Report 
of the Supervisory Committee for Brown Trout Research, 1954-1955. 
Pp.-12. 2s. 0d. (Edinburgh : H.M-Stationery Office, 1956 ) [93 
Observations Made at the Royal Observatory, Greenwich, in the 
year 1942 in Astronomy, Magnetism and Meteorology, under the 


direction of.Sir Harold Spencer Jones, Pp. vii+244. 70s. net. Obser-. 2.40°D. marks. 


vations made; at the Royal Observatory, Greenwich, in the year 1943 
in Astronomy, Magnetism, and Meteorology, under the direction of 
Sir Harold Spencer Jones. Pp. vili--240. 708. 


Magnetism and Meteorology, under the direction of Sir Harold Spencer 
inet Pp. vii--342. 90s. net., (London: H.M. Stationery -OMoa, 
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"CHE shies “New “Developments in’ Tidusta 
Leadership in Great Britain, the United States, 
rmany and France”, which F. A. Heller has edited 
the Polytechnic Management Association*, ‘is 
sed on four lectures and one discussion forum for 
ectors and senior executives, organized by the. 
partment of Management Studies of the Poly- 
hnic, Regent Street, London. Even between the 
ding of the lectures in November 1954 and the 
"bDlieation of the brochure in December 1955, the 
sportance of industrial leadership has been in- 
asingly recognized and, in particular, its bearing 
the introduction of new ideas into industry and 
' causes of resistance to ‘change and. the most 
»etive ways of overcoming that resistance. This 
Wer -problem ‘was discussed more specifically by 
. J. F. Scott in his-review of new aspects of manage- 
nt in the United States, although some of its 
dlications were well indicated by Dr. J. A. C. 
own in surveying the British scene. 
is Sir Geoffrey Vickers and Sir Walter Puckey 


nt out ‘in their introduction, Dr. Brown's lecture -particular, to the coinzidence of the natural dis- 


s designed to mtroduce the series and to set the 
ole problem of industrial leadership in its broad 
‘ial as well as industrial context. None the less, 
: challenges he threw out were taken up by the 
"sequent lecturers, though Mr. F. A. Heller's survey 
'ecent changes in industrial democracy in Germany 
mninates especially the isSües involved in joint 
nagement, and M. H. Hauck's review of modern 
nagement in private and nationalized industry in 
ince touches on the role of the trade unions and | 
works committees. Both these lectures stress ` 
+ structural and legal aspects of leadership, as ' 
mnst the psychological problems emphasized by 
Brown and Mr. Scott. In France and Germany, 
wever, there is the same realization as in Britain 
1 the United States that much of the psychology. 
i sociology of the nineteenth century must be: 
zarded, and that work will not be successful 
nomically unless it is also a satisfactory social 
«ivity. ° 
<hese last two papers describe some experiments 
Kch have been made in the reorganization of great 
ustries in France and m Germany with the object: 
changing the situation to which the people con- 
»ned have to respond, and thus to encourage new 
situdes to change. Apart from Mr. Scott's paper, 
Te is little reference to training or education in 
3 brochure ; although the value of these activities 
stressed by Sir Geoffrey Vickers and Sir Walter . 
key. The brochure is of value indeed chiefly for 
clear indication of the primary issues rather than ~ 
setting forth precise action to be taken to over- 
1e resistance to change or promote the spread of 
y ideas; and its importance has been accentu- 
d with the coming of automation to the fore as 
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" HUMAN PROBLEMS OF INDUSTRIAL LEADERSHIP 


an urgent and ios issue. Moreover, Dr. Brown's 
‘contribution is of no less.relevanoe to- the i issues of 
nationalization, which he shows, as it is praetised in 
Britain, hàs, created problems of human- relations . 
which are yet unsolved.” 

* Dr. Brown begins by directing attention da: thé . 
main implications for industrial leadership of the. 
Hawthorne. researches of the late Prof. Elton Mayo. 


Yn 


.The most important faezor in industrial productivity °> 


Ta 


is the feeling of the ind-vidual worker that his‘work 
has meaning and that he has a useful dnd essential 
part to play iif society. In ordinary circumstances, 
money is one of the lsast effectual of incentives. 
People should and usually do, in- fact, liké their 
work, and changes i in th» physical conditions of work ^... 
which involve no ‘basic change in the common e 

assumptions of management can lead to no funda- 
mental improvément. Workers judge managers by 
what they do and by their assumed intentions. 


a 


Management has: to.develop the social skills which 


lead to its acceptance by working groups, and, in - 
cipline of the working group and the-.formal ‘dis- 
cipline of management. 

Accordingly, even if money were as effective an 
incentive as some pecple suppose, the study of 
human relations is ‘essential in the Welfare State, 


-where income tax largely removes the stimulus of - 


increased wages and unemployment is no longer a 
real threat, and also because in modern mass pro- 
duction group co-ordmasion-is of the first importance 
and the factory manage? is‘concerned less with tech- 
nical skills than with she co-ordination of human 
activities. To-day, authority can only come from 
“mutual agreernent between management, and worker, 
as in fact the recent dispute over the reorganization 


A 
€» 


and re-tooling of tractor. production at the Standard’ 


Motor Company's worke ‘at Coventry seems to show. , 
It is true, as Dr. Brown points out, that the study 

of human attitudes anc relations can be carried to» 
excess and the ultimate purpose of labour—the 


"satisfaction of the consumer's demands and needs— 


overlooked ; but the British industrial tradition is, 
on the whole, to resist change, and there is also a 
widespread suspicion of the idea that.one can estab- 
lish and put into Practice a technique of human 
relations. With sonie exceptions, Dr. Brown suggests 
that British managements have paid lip service to 
Mayo's researches while"fearing to put their umpli-- - 
cations into effect, or'daing so only half-heartedly. | 

- The fundamental issue, as Dr. -Browm sees it, is: 
the establishment of greater trust between the two , 
Sides of industry. - Unless mutual trust exists, works 
“councils, for example, ace’a waste of time ;: and this - 
question of trust is the more important inyview of 
the suspicion of technology which ` -characterizes ` 
British scientific tradition —especially . “when con- ^ 
-~ cerned with human beirgs—and of the way’ iy Which 
our respect for the individual discourages’ any sug- 
gestion that-he can be farther understood by investi-, 


* 
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gation or changed by new circumstances. As it is, 
Dr. Brown points out, while in Britain the workers 
^ are at present much better-off than anywhere else in 
Europe, there is more mutual suspicion between 
management and workers. Britain, in consequence, 
is more haunted by the past than many less pro- 
gressive countries, and this is no less true of the 
nationalized industries than of private industry. In 
fact, Dr. Brown considers that whereas nationalization 
may have succeeded’ economically, in the human 
‘sense it has failed. because it has not observed that 
ordinary. individuals can only. think- in terms of 
people: the Trades Union Congress or the National 
Coal Board is without personal significance of any 
sort. It is probably true to say that the large 
privately-run concerns in Britain have shown a much 
greater, ‘tendency than nationalized industry to 
appreciate the dangers of over-centralization with its 
attendant bureaucracy, and haye attempted to 
delegate authority to the local units. 

The two criteria by which we must judge the 
industrial working group, namely, its productivity, 


and the social and psychological satisfactions which’ 


it .gives its members, are not in contradiction but 
rather go-together. Dr. Brown argues that the only 
possible solution of our problem to-day is that of 
treating people as human beings, giving them 
responsibility and trusting them to respond. Status 
and function within the society to which a man 
belongs are the most important things to him. Mr. 
Seott's review of the way this solution is being 
worked out in the United States, and' particularly 
the emergence in the past fifteen years of a new 
“national attitude towards the study of management 
and the selection of managers, indicate the possibility 
of altering the pattern of human relationships and 
thus overcoming the traditional barrier which custom 
offers to technical change. No society, he remarks, 
can survive that cannot find ways of evolving 
managers who are at once technically suitable to new 
- needs and at the same time acceptable to those whom 
they. must lead. 

Mr. Scott emphasizes two points that seem to be 
of particular importance in regard to industrial 
leadership in Britain to-day, and especially where, as 
in the issues raised by automation, technical aspects 
are interwoven with and dependent on human 
relations. First, Mr. Scott notes that the concept of 
productivity should be applied to management in its 


‘` human aspects, so that we give due weight to pre- 


venting human problems arising and are not occupied 
solely in trying to solve them as they arise. Then, as 
- & consequence of the greater interest in the study of 


management in the United States, more and more of | 


the managers: of to-morrow are being consciously 
"selected ‘and trained, and more and more of them 
‘ate accepted. That is most important both from 
the point-of view of recruiting leaders: from all 
ranks of society on the basis only of ability, and in 
order to reduce the time- lag between technieal dis- 
covery..and production. Secondly, he emphasizes 
the importance : sof understanding. The details are 
important, but itis the spread of understanding that 
réally counts and enables technical change to proceed 
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smoothly and at an increasing rate: If we in Brite» 
could learn to make greater use of social scierice am 
apply it in a less materialistic and mechanical’ wi 
than has.sometimes been done in the United Steate 
the diffieulties in the introduction of automat 

methods might be much less formidable. ‘a t t 

These four papers should stimulate: that: furth 

thought about industrial leadership and its functio 
which 18 needed as much on the trade union side 
on that of management. It is not always realize 
how large are the demands for leadership made « 
the trade unions themselves, though the implicatio 
have been brought out by Mr. John A. Mack in : 
article contributed to the recent special issue of, T 
Political Quarterly dealing with trade union problex 
In a wider context, however, the implications 
&utomation and of nuclear energy are well indicat, 
by Dr. Alexander King in an article entitled “Scien 
and the Changing Face of Industry—the Soci 
Phase" in Impact of March 1956. Dr. King does n 
believe that the automatic factory is likely to becon 
common within the next decade, but considers th, 
automatic working will extend sufficiently to cau 
considerable industrial strain and to necessitate t™ 
tackling of many difficult social and manageri 
problems. 

Although Dr. King covers a much wider field. the 

automation, his article is an important contribution » 
the discussion of the problems which this latest ʻe: 
tension of mechanization brings in its train, in that 
sets those problems in the context of technical chan; 
generally and facilitates a clearer understanding « 
what is involved in the changing pattern of industm 
under the influence of science. Technical innovati 
càn no longer be considered apart from the hum: 
factor, not merely from the point of view of technic. 

education and the training of men and women in- t» 

skills required to operate new processes and to hana 
^'new materials: regard must equally be had to tW 
effects on society as well as on the pattern ar 
location of industry itself. Dr. King gives indet 
clear warning that automation and nuclear power a 
not the only developments in which scientifio di 
covery is changing the pattern of industry and . 
human institutions. It may well be, that on 
revolutionary developments in, for example, phot: 
synthesis may enable the problem of population ar 
food supply, particularly in the under-develope 
areas, to be solved. 

The outstanding challenge to-day is, in fact, ` 
create the social and political institutions that w 
enable us to utilize the discoveries and technique 
which science and technology have put at our di 
posal. Such developments cannot be considered fro 
the point of view of a single scientific discipline : 
even of a single technology or industry. Just as tl 
first need was for co-operation between: the varioi 
natural sciences and engineering, so now the need 
increasingly for co-operation between. different indu 
tries, between all sides of industry, and between tl 
social as well as the physical scientists. Econom. 
and social-factors may determine the rate of progre 
much more thar the technological factors; and whi 
at present. the social sciences can, as Dr. Kir 
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serves, do: little more than delineate thé problems, 

this’ third—the -social—phase of industrial evolu- 
‘oh; they may well play a more important part than 
1e natural sciences or technology. . 

"While the demands which nuelear power and 
itomation will make on management for wise 
adership are thus unmistakable, it: should not be 
iught that that leadership 1s a responsibility of 
‘anagement or even of government alone. Tech- 
logists will indeed, as Sir Walter Puckey remarks, 
xed to be more concerned with the effects of their 
ork on the men and women concerned, and managers 
) give much more attention to human problems and 


» the problems of organization involved in using, 


achines more intensively. Neither, however, can 
2 their work effectively unless there is a wider 
ypreciation on all sides of what ıs involved—the 
«aderstanding stressed by Mr. Scott. 

Accordingly, ıt is the more welcome to find Mr. 
obert Edwards, member of Parhament for Bilston, 
eaking as a trade union general secretary at the 
mmuittee stage of the Restrictive Trade Practices 
ul on May 3, and urging that we should not be 
raid ‘of short-term redundancy with the develop- 
ent of increased production; but that on both 
des of industry, and on both sides of the House of 
ommons, we should face the social consequences of 
dundancy in the interest of the general standard of 
ving of the people and in the mterests of an economy 
oving towards abundance. Further evidence of 
adiness to consider the needs of the community as 
whole rather than sectional needs in a particular 
‘dustry was forthcoming when the Minister of 
abour madé his statement on automation on May 8. 
eplymg to questions; Mr. Iain Macleod said that 
womation is the latest and most novel form of 
‘chnological change, and is welcomed by the Govern- 
ent and responsible opinion on both sides of 
dustry as essential to the future efficiency of 
ritam. The problems of re-deployment of labour 
id of the mtroduction of new skills involved can be 
tisfactorily solved, he said, if the Government and 
oth sides of mdustry work in close co-operation. It 
essential that firms contemplating the introduction 

` automation should in their planning consider the 
fect on their workers from the beginning and bring 
«em into early discussion. For its part, the Govern- 
ent accepts a continuing responsibility for main- 
aning the general level of demand and, besides the 
‘ovision for the extension of technical education 
ready annotnced,.1t would provide opportunities 
r training and would assist through 1ts employment 
rvices workers who had to change their employ- 
ent. In the light of the imminent report from the 
epariment of Scientific and Industrial Research, he 
sid he proposes to discuss the whole question with 
presentatives of the employers, trade unions and 
xtionalized industries on the national jomt advisory 
yuncils, and, as appropriate, with other advisory 
odies. The Government is confident that if all con- 
ned play their part in this way, these new changes 
ill prove of immeasurable benefit to the nation. 
These observations were welcomed by the Opposi- 
on in the House of Commons; and it was clear from 
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the remarks both on May 8 and later, on May 10, 
when the Prime Minister was asked for a.statement 
of policy, that both Government: and Opposition 
welcome the development of this new technique but 
are both concerned es to its social and economic 
effects. Sir Anthony Eden, affirmmg the Govern- 
ment’s complete support of a policy: of full employ- 
ment, said he ıs doubtful as to the expediency of con- 
sultation on the floor of the shop or factory rather 
than through the trado unions. He reiterated that a 
continual and steady improvement in our industrial 
techniques is necessary to preserve the competitive 
position of Britain ir the world, to maintam full 
employment and to easure a continuous rise m the 
standard of living. The Government hopes that 


industry will invest m the new types of machmery 


to the fullest possible extent, but simultaneously 
there must be joint consultations with industry at an 
early date so that the introduction of new methods 
may proceed without friction. 

There is thus reason to hope that m spite of the 
dispute at Coventry, which has brought automation 
and its attendant problems to. the notice of the 
general public, plans will be concerted in advance to 
reduce the difficulties and fears which many people 
understandably entertain about the consequences of 
technological change. Meanwhile, however, the 
Government’s proposals for the expansion of tech- 
nical education, and indeed the educational pro- 
gramme as a whole, should be scrutinized the more 
carefully with, a view to their adequacy in providing 
not merely workers wth the technical skill needed, 
bui also crtizens with she adaptability which an age 
of technological change demands of them as citizens 
as well as workers. Both technological and university 
education should likewise be examined for their 
ability to provide the -eaders required not merely in 


industry but also in government and in trade unions. 


Nor must either management or trade unions delay 
m examining the appropriateness to modern con- 


ditions of their own practices, and the effectiveness . 


of their present systems of recruitmg and training 
leaders, and adapting policies" or Pp preoynes to new 
demands. ' 


GUIDED MISSILES f 


Guidance 

By Arthur S. Locke-&nd collaborators. (Principles 
of Guided Missile Design Series. Edited by Grayson 
Merrill.) Pp. xvii--7223. (Princeton, N.J.: 
Nostrand Company, Irce. ; London: Macmillan and 
Co., Ltd., 1955.) 12.50 dollars; 90s. net. - 


EVELOPMENTS in the theory, Pen and 

testing of guided missiles iziclude some of the 
major contributions to military technology durmg 
recent years, and they are of considerable scientific 
interest. The nature of these developments, however, 
18 such that security regulations have permitted only 
a limited amount of nformation to be published; 
and the proposed series of five books on the basic 
principles of the subject, of which this is the first 
volume, will constitute the first major published 
work. 


D. Van . 


n 
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The design of guided missiles mvolves many 
specialized. fields. For example, the guidance of a 
missile introduces advanced problems in servo- 
mechanism theory, aerodyn&mies, radar, navigation 
and communications, and the application of analogue 
and digital computers. The present book covers the 
relevant principles of these subjects, albeit in an 
elementary, and occasionally disjointed, manner; 
this latter is to be expected since the work has been. 
written by several authors, and the task of co- 
ordinating a subject with such a broad basis must 
have been extremely difficult. 

The volume appears to have been written essen- 
tially for technical officers in the Armed Services, and 
civihan scientific personnel in defence and mdustrial 
laboratories engaged in the development of missiles. 
It will also provide a basic text-book for the more 
comprehensive postgraduate courses in guided missile 
technology which have been introduced at several 
Service colleges‘; and the spécialist in any one of the 
topics mentioned above will find the book useful in 


providmg a general introduction to the subject as a` 
On the other hand, it cannot be regarded as. 


whole. 
an authoritative text-book but rather as a reference 
work which will supplement the classified literature. 
The most important chapters are those dealing with 
terrestrial and celestial references ; measurements of 
missile motion ; detection and information gathering ; 
missile guidance systems ; and missile guidance band- 
width studies; because this material includes 
specialized topics which have not hitherto been 
described in the literature. In addition, the chapters 
on transmission of radio waves and servo-system 
theory have been well planned-and presented, and 
they will give a newcomer excellent background 
material in these important subjects. Notwithstand- 
ing the brevity of the chapter on the missile airframe, 
the authors have included the derivation of the air- 
frame transfer functions and their approximate 
representation in the form of Bode diagrams ; this is 
a desirable step because it effectively bridges the gap 
between the essentially servo and the essentially 
aerodynamic aspects of the design problem. The 
historical introduction, outlining the development of 
anti-aircraft instruments and weapons and navi- 
gational systems, and the short chapters introducing 
tactical and economic considerations, will be of 
considerable interest to the military technologist. 

In the attempt-to cover so extensive a field in a 
single volume, several topics have been treated rather 
summarily, and in some cases the desirability of 
introducing them 1s questionable. The brief notes on 
mathematical methods, especially curve-fitting, prob- 
ability theory, and correlation functions are in- 
adequate and of little value, and various sections ôf 
the chapters on transmission of radio waves and on 
radar will be incomprehensible to readers having no 
previous knowledge of these subjects. Again, in the 
penultimate chapter, the brief notes on digital com- 
"puters will tend to confuse rather than to clarify—it 
is not possible to describe a high-speed digital 
computer and.to introduce the programmung of the 
machme m four pages. But these are not major 
criticisms because, for the most part, the book is 
well written and gives a lucid account of the basic 
principles of missile guidance. 

A noteworthy feature is the large number of well- 
conceived and excellently executed diagrams, which 
enhance -and clarify_a text that will be welcomed by 
all technologists interestéd in defence problems. 

A. PORTER 
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JUBILEE OF THE JOSIAH MACY, JR. 
FOUNDATION 


The Josiah Macy, Jr., Foundation, 1930-1955 
A Review of Activities. Pp. xii--174. (New York 
Josiah Macy, Jr., Foundation, 1955.) 


O medical research workers in Great Britain th 

Josiah Macy, Jr., Foundation is best known fc 
1ts admirably planned conferences and conferenc 
groups of investigators in different disciplines bu 
with common interests; the published reports c 
these meetings extend their value far beyond th 
small number of experts (usually twenty-five 
including “at least one from abroad") who are abl 
to attend them. The Foundation’s policy of brmgin 
together specialists in a variety of subjects and skilj» 
which may bear upon the topic chosen for discussio 
represents an enlightened interpretation of th 
founder’s wishes that the trustees should pay specie 
attention to “integrating functions in medical science 
and medical education for which there seems to b 
particular need in our age of specialization and tect 
nical complexities”. The “Transactions? of th 
successive meetings dealing with topics as various a 
administrative medicine, the adrenal cortex, hve 
injury, neuropharmacology, problems of infancy an: 
childhood, problems -of- ageing (appropriately th 
subject of longest study) and cybernetics, to nam 
only a selection, represent important if inevitabk 
rather diffuse contributions to the literature of thes 
subjects. It is interesting to note that the idea c 
arranging such serial meetings developed from th: 
Foundation’s mitiative in organizing conferences o: 
medical subjects of urgent mulitary significance 
during the Second World War, and from the desir: 
then expressed by the groups of investigators attend» 
ing the meetings concerned with rapidly developinp 
research problems, such as wound healing and shock 
to renew their consultations at intervals over a perio 
of years. 

The present book surveys the surprisingly wid 
range of activities of the Foundation during th 
quarter-century since ib was established in 1930. T, 
addition to the conference programme, these activitie 
have included support for certain’ marginal am 
somewhat speculative investigations which migh 
otherwise have languished, as well as for mam 
subjects of more orthodox appeal. The review o 
these different activities is a little optimistic in it 
assessment of the studies aided (it is surprising, t+ 
say the least, for example, to find the whole story o 
the role of acetylcholine in the transmission of nerv: 
impulsés apparently attributed to one worker in th: 
United States who has been assisted by the Founda 
tion); but the Board of the Foundation is certaiml, 
to be congratulated upon the presentation of & ver’ 
creditable account of its stewardship. 

The present value of the Foundation’s endowmen 
exceeds 28 mullion dollars. In twenty-five years th» 
Foundation has distributed more than 4,268,00! 
dollars as grants-in-aid (842 projects), and has spen 
more than 1,350,000 dollars on its conference pro 
gramme and other operational activities. Naturally 
the greater part of its resources is expended withi 
the United States; but the report refers also to grant. 
that have been made from time to time to investi 
gators in Belgium, Canada, Denmark, France 
Germany and Great Britain, as well as to variou 
overseas conferences which have been subsidized 
An investigation within Britain currently being 
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assisted by the Foundation is the study by Dr. 


Wohn Bowlby and others at the Child Guidance, 


Jepartment of the Tavistock Clinic, London, of the 
ffects upon personality development of the separa- 
aon of young children from their mothers. 
The guiding principle of the Foundation, in 
««ccordance with the expressed desire of Mrs. Walter 
3raeme Ladd, the founder, is to be interested in 
‘the architecture of ideas". This 1s a lofty aim, and 
here 18 no cause for wonder if some of the ideas thus 
ssisted prove ephemeral. Taken as a whole, 
1owever, the Foundation’s sohd achievement in 
timulating and co-;ordmating good research work 
onstitutes an umpressive memorial to Mrs. Ladd's 
father, after whom the benefactionis named. 
F. H. K. Green 


BRITISH UNIVERSITIES THROUGH 
AMERICAN EYES 


digher Learning in Britain — ^ 
3y Prof. George F. Kneller. Pp. xi+301. (Berkeley 
nd Los Angeles: University of California Press; 
4ondon: Cambridge University Press, 1955) 45s. 
16b, 
“VT is obvious from what has been revealed an this 
volume", writes Prof. G. F. Kneller, “that the 
vithor sees a crisis, or better a critical sibuation, in 
he very mtellectual substance of the writing which 
1a8 appeared in the last few decades on university 
sducation per se." This writing, which 1s a native 
hagnosis of the British university system, Prof. 
<neller does not commend. After an intensive 
xamination of the literature on the “crisis”, he 
inds it “impoverished and rapid", with “thinly- 
sown ideas", “worn-out and threadbare documenta- 
aon” and based on, “trite and nugatory educational 
"undamentals". 

It is obvious that Prof. Kneller has little time for 
the rearguard skumushers or the pessimists, for he 
‘egards thew observations as "'bickering". As an 
»ptmist who sees that “values in abundance prevail 
rverywhere”’, he is obviously stimulated by the 
yanorama of human interests and experiences in 
3ritain that sprmg from the expansion of social, 
;»ohtieal and religious interests of the modern world. 
le sees m their mwterplay the very strength of the 
‘ystem. Huis sources of inspiration are, basically 
cientific. A. N. Whitehead and (with reservations) 
K. D. Bernal are the stilts on which he lifts himself 
ibove despondency. His severest strictures are 
‘eserved for the purely ‘arts’ critic of our academic 
ociety. To him Sir Richard Iavingstone 1s “uniformly 
nuinerable’; Dr. F. R. Leavis “verbally prolix”, 
‘eflecting the ‘constricted modes of the nineteenth 
entury"; Prof. M. V. C. Jeffreys “is not only 
realistic . . . but totally mmpraetical" and Bruce 
‘ruscot “contradicts himself". As for Sir Walter 
Joberly, Prof. Kneller writes, "It 1s rudely evident, 
o say the least, that Moberly did not succeed in 
Wefinng the crisis in the university, but rather 
Meseribed one situation which might be said to 
»avolve a crisis”. For the bouts of academic fisticuffs 
at flared up around Sir Walter Moberly, Prof. 
£neller provides a ringside commentary, recording 
ach blow with pamstakmg accuracy. He has, by so 
Kong, made his point clear that the real crisis in the 
niversity 18 “m the very intellectual substance of 
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the writmg which has appeared in the last few 
decades on university education per se". 

Yet, though his sympathies are avowedly with the 
scientists and their claims, Prof. Kneller’s ample 
bibliography and critical apparatus is smgularly 
deficient on the scientifie side. The Economast and 
The Times Educational Supplement are cited, but not 
Nature. Nor has he probed the mfluence of (among 
other bodies) the Advisory Committee on Scientific 
Policy, though he seems aware of its existence. Even 
when he does choose a scientist to adorn his story, 
he has to make him do the work of two. True, the 
present High Master of Manchester Grammar School 
probably can do this, but that seems no reason. for 
giving him two separate identities in the index as 
“James, E. J. F., 238, 269 n. 12, 283" and "James, 
Erie, 92-3, 221, 257 n. 48, 261 n. 35, 283; quoted 
93". This ıs running against the Ockhamıte canon : 
essentia non sunt multiplicanda praeter necessitatem. 
Evidently the necessiby was too great. 

W. H. G. ARnMYTAGE 


MEYRICK’S MICROLEPIDOPTERA 


Catalogue of the Type Specimens of Micro- 
lepidoptera 

In the British Museum (Natural Histbry) described 

by Edward Meyrick. By J. F. Gates Clarke. 


Vol. 1. Pp. vii+352+4 plates. 60s. 


Vol. 2: Stenomidae, Xyloryctidae, Copromorphi- 
dae. Pp. iv+531 (263 plates). 120s. 


(London: British Museum (Natural History), 1955.) 


HE first of these volumes introduces the reader 

to the peculiar problems arising from the vast 
number of species of Microlepidoptera deseribed by 
Edward Meyrick (1854-1938). It gives an alpha- 
betical list of the 14,199 names he gave them, and 
indicates the location of the type specimens. The 
second volume consists mainly of illustzations of the 
types (or newly designated lectotypes) belonging to 
three families, and it supplements Meyrick’s origmal 
verbal descriptions with photographs of the left wings, 
photomicrographs of skilfully mounted preparations 
of the genitalia, and sometimes photographs or 
drawings of other structural details. 

The author expects shat four more volumes will be 
needed to cover the Meyrick types m London; he 
will then have laid the foundations on which detailed 
revisions of the classification can begm. It 1s indeed 
a herculean task which Meyrick left unfinished. For 
over half a century he dommated the study of these 
small moths. Collections from many parts of the 
world were submitted to him for naming and descrip- 
tion. He described new species very methodically, 
but had an almost fanatical objection to the designa- 
tion of types. This camplete faith in verbal deserip- 
tions rmplied a behef that they were sufficient to 
distinguish new species not only from those already 
known, but also from those yet to be discovered. 
In a period when ths science of entomology ‘was 
rapidly advanemg, his methods remained unchanged. 
Moths were still mounted on brass pms-—now often 
corroded—and madequately labelled. Wing vena- 
tion was the prime character on which he baséd his 
classification, and shave, colour and markings were 
used in specific diagnoses. The genitalia were 
seldom examined, with the result that important 


structural differences were “unobserved, and occa- 
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sionally the sex of specimens was mistaken. Gates 
Clarke claims that Meyrick’s genus Stenoma is “one 
of the largest conglomerations of unrelated species 
ever brought under one name in the Lepidoptera". 
The illustrations of this genüs m Vol. 2 show an 
astonishing diversity in! the structures portrayed and 
wil greatly help revisers of the group. 

This pair of volumes is a landmark. It is a joint 
project of the United States Department of Agri- 
culture, the Smithsonian Institution, and the British 
Museum (Natural History). The last-named author- 
ity is to be congratulated for the far-sighted decision 
to permit the dissection of so much type material. 
Would that comparable illustrated guides to the 
Limnaean and other great collections- were available. 
The extension of this sort of work is vital to the 
understandmg of the old descriptions of animals and 
plants, on which the stability of nomenclature 
depends. 

- Considering the quality of the production and the 
large number of excellent half-tone illustrations, the 
volumes aré not expensive. Vol. 2 would have been 
more useful with an index and a table of contents, 
particularly since some species listed ın Vol. 1 only 
under their original generic names are transferred to 
different genera in Vol. 2. GQ. C. VARLEY | 


GENERAL THERMODYNAMICS 


Thermodynamics from the Classic and Generalized 
Standpoints 

By Dr. Joseph Louis Finck. Pp. xv+224. (New 

York: Bookman Associates, 1955.) 7.50 dollars. 


HIS book presents ideas which the author has 

developed over & number of years in papers 
published principally m the Journal of the Franklin 
Institute. These ideas relate to a study of thermo- 
dynamies from what the author calls & generalized 
point of view, which concerns itself with the thermo- 
dynamies of metastable states and irreversible 
processes as well as with the stable states and revers- 
ible processes of classical thermodynamics. 

The author admits that the transition from classical 
to his generalized thermodynamics involves concepts 
which his readers may be reluctant to accept and, in 
order to facilitate this transition, he gives in the first 
half of the book a presentation of the subject-matter 
of classical thermodynamics, ın which emphasis 1s 
placed on the lmmitations of the classical approach. 
This section of. the book suffers from a confused 
presentation of the concept of heat itself, illustrated 
by the frequent appearance of statements such as 
“n an actual case when a force is applied to a body, 
heat 1s involved”. This 1s the more unfortunate in a 
book in which the main theme requires a clear appre- 
ciation of the difference between the definition of 
heat m classical thermodynamics, and the layman's 
concept of heat, which usually includes vague ideas 
arising from phenomena associated with friction and 
other dissipative effects. It ıs, indeed, with these 
energy dissipative effects that the remainder of the 
book is principally concerned. 

In the second half of the book the author introduces 
his own concept of a ‘complete’ system, in which the 
total number of independent variables required to 
describe the state of the system completely includes 
those which are beyond the control of, and the exist- 
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ence and variations of which may be unknown to, th. 
observer. By this means the author claims to shov 
how ‘incomplete’ systems acquire dissipative proper 
ties such as viscosity and electrical resistance, anc 
why in some cases these properties vanish at very 
low temperature. The phenomenon of catalysis 1 
among the other subjects studied. 

Although the reader is certain to find cause fo 
disagreement with the author in not a few places 
and although he is unhkely to conclude that th: 
author’s presentation of ‘generalized thermodyna 
mics’ has answered his own questions to the degre: 
of satisfaction which the author claims for himself 
the book is thought-provoking, and the autho 
invites comments from his readers. : 

R. W. Haywoop 


NORTH AFRICAN PREHISTORY 


Préhistoire de l'Afrique 

Par Prof. Raymond Vaufrey. Tome | : Le Maghreb 
(Publications de l'Institut des Hautes Études d 
Tunis, Vol. 4.) Pp. 458+60 plates. (Paris: Masso» 
et Cie., 1955.) n.p. : 


ROF. RAYMOND VAUFREY has written : 
magnificent monograph, profusely illustrated 
on the prehistory of Algeria, Tunisia and Morocco 
the "Isle of Maghreb". So rich is it m documenta 
tion that one can confidently assert that iv is neve 
likely to be entirely replaced. Prof. Vaufrey is : 
professor m the Institute of Human Paleontology 
Paris, and he has visited and worked in North Afric: 
repeatedly. He has also absorbed the very consider 
able literature on the prehistory of the area: whic? 
has not infrequently seen the hght in obscure journal 
not easily obtainable. 

After an introductory chapter and another on the 
history of research in the region, the Lower anc 
Middle Paleolithic periods are considered. Account 
of the geological conditions and deposits are grven 
and excellent half-tone and hne diagrams illustrate 
the chapter. Next the mam Capsian culture is deal 
with. Here Prof. Vaufrey seems to have acceptec 
the conclusion that, in spite of the presence of some 
pigmy fimts in the levels, a connexion with thi 
Perigordian must be postulated. Incidentally, a 
regards the pigmies, ıt has been suggested that 11 
these more southern latitudes softwood trees occurrec 
in mueh greater numbers than in France during the 
Perigordian period. Microlithic mdustries are indica 
tive of composite tools, and the best material fo 
hafts would surely be softwood. Pigmy flints, then 


"m the main Capsian levels may merely mean that ir 


these regions softwood was of commoner occurrence: 
than it was farther north. A chapter on the late 
Capsian and another on the early Neolithic follow 
and the paleontology of the region 1s then con 
sidered. A chapter of general conclusions brings the 
book to an end. 

As already remarked, the volume as a whole is : 
magnificent piece of work which will long remain the 
classic account of the prehistory of the “Isle o 
Maghreb”. The drawings alone, some thousands o 
them from the pen of that acknowledged expert, the 
Abbé Bouyssonie, provide & corpus of informatior 
indispensable to the student. Prof. Vaufrey is to be 
congratulated on the production of such a magnificen 
contribution to the prehistory of Africa. . 

M. C. BURKITT 
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Antimetabolites and Cancer 

Edited by Cornelius P. Rhoads. (A Symposium 
presented on December 28-29, 1953, at the Boston 
meeting of the Ameriean Association for the Advance- 
ment of Science.) Pp. vi4-312. (Washington, D.C. : 
American Association for the Advancement of Science, 
1955.) 6.75 dollars. 


HE fact that the collection of papers given at 

this symposium m December 1953 provides a 
review of the field which is still, on the whole, up to 
date indicates the general high quality of the 
«contributions. 

Stumulating and mformative papers by Hitchings, 
Burchenal, Mandel, Lansford and Shive, Parks and 
G. B. Brown review a great deal of the work which 
they and others have done on purme, pyrimidine and 
folic acid analogues as anti-metabolites, and ‘describe 
what is known of their relation to the treatment of 
experimental and clinical malignant disease. Parti- 
ularly significant in this connexion are papers by 
Skipper, and by Nichol and Welch, on the develop- 
ment of drug resistance following the administration 
of amethopterin and 8-azaguanine. Woolley ascribes 
the inhibition of growth of a spontaneous mouse 
tumour by analogues of 1 : 2-diamino-4 : 5-dimethyl- 
benzene (a vitamm B,, precursor) to interference 
with the synthesis of B,, by the tumour. However, 
this hypothesis appears to be inconsistent with 
«statements, made elsewhere in his paper, that trans- 
planted tumours do not synthesize B,, but that, on 
the other hand, one of these tumours is better inhibited 
than the spontaneous tumour by the antimetabolites. 

Informative papers on perhaps less well-known 
topics ın the field are given by Nickell on plant 
tumours, by Totter on the effect of aminopterin on 
bone marrow, by Visser on the use of nucleoside and 

«nucleotide analogues as anti-metabolites, by Nelson 
«on fcetal abnormalities following the administration 
of anti-metabolites and by Weinhouse on the carbo- 
Mydrate metabolism of tumour cells. 

This book provides an excellent review by experts 
of the state of knowledge on the subject covered by 
Khe title. :G. M. Timms 
Mumps, Measles and Mosaics 
A Study of Animal and Plant Viruses. By Dr. 
Kenneth M. Smith and Dr. Roy Markham. (New 
"Naturalist Special Volume.) Pp. xii+160+20 plates. 
‘London : William Collins, Sons and Co., Ltd., 1954.) 
188. net. 


HIS is a serious study of animal and plant 
viruses. In common with other books in the 
‘New Naturalist Series", rb deals with rts subject 
iuthoritatively, yet m a manner which is easily 
sxomprehensible to any reader with a reasonable 
;»;ekground of general science. Drs. K. M. Smith 
«nd R. Markham explain the results of their researches, 
ome of which are quite dramatic, in clear language, 
and they write compellingly of the work of others. 
Khus, the book deals with the gradual discovery of 
she very small size of viruses, of their unique methods 
X propagation, of the extraordinary relationship of 
nany viruses with insects and “above all, of their 
;»order-line status between life and not life". 
It is only twenty years since man saw a virus for 
the first time and only sixty. years since the very 
xistence of such things was first suspected. The 


withors describe how the electron microscope has‘ 


shown us the shape and appearance of many of the 
viruses. A large part of the book deals with plant 
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viruses, with particular reference to ther importance 
in horticulture and agriculture; but there are also 
chapters on virus tumours and the control of virus 
diseases. Of particu_ar mterest 1s & section on every- 
day virus diseases, wach should prove to be valuable 
to students of medicine, hygiene, public health and 
epizootics. 

There are a useful glossary and a table giving 
methods of testing for common plant viruses. Many 
practical methods, useful for the university student, 
are given in the later part of the book. A good 
bibliography of refarences is appended to each 
chapter. The book is generously illustrated with 
electron micrographs and diagrams. The four colour- 
photographs, which show the effects of plant and 
animal viruses, are particularly effective. 

W. L. SUMNER 


Statistics of Therapeutic Trials 
By Dr. G. Herdan. Pp. xvi+367. (Amsterdam : 
Elsevier Publishing Company; London: Cleaver- 
Hume Press, Ltd., 1955.) 50s. 


R. G. HERDAN is primarily a stavistician, being 
lecturer ın statistics ın the Faculty of Medicine 
in the University of Bristol. His book deals with a 
subject which has become very important m recent 
years and is the first book of its kind. It is intended 
for the use of physicians who wish to draw statistically 
valid conclusions from observations of the effects of 
therapy. 

The book opens with a statement of fundamental 
principles which is nos easy to read, but not essential 
to the understanding of what comes later. Diseases 
are divided into acute diseases, which are best studied 
by comparing one group of patients with another, 
and chronic diseases, in which it 1s sometimes possible 
to obtain mformation by calculating the regression 
coefficient of some measurement against time and 
comparing the results obtained in the same patient 
before, during, and after treatment. The appropriate 
statistical methods are described, and illustrative 
examples are worked out. 

Special sections are devoted to studies of the 
treatment of pneumonia, poliomyelitis, scarlet fever, 
diphtheria, typhoid fever, and pneumococcal menin- 
gitis, as examples of acute diseases. The chronic 
diseases which are used as illustrations are cancer, 
pulmonary tuberculosis, rheumatoid arthritis, con- 
gestive heart failure, hypertension, diabetes and 
nephritis. Statistical studies of the treatment of all 
these diseases are discussed and it is surprising what 
a large number of the actual data come from the 
German literature. The book is attractively pro- 
duced and could be read with profit by many 
physicians. J. H. Gappum 


The Cytology and Lifz-History of Bacteria 

By Dr. K. A. Bisset. Second edition. Pp. xu+164. 
(Edinburgh and London: E. and S. Livingstone, 
Ltd., 1955.) 25s. net. 


NTIL recently, bacteriology as a science has 

suffered from excessive parochalism, ın that 
bacteria have been studied primarily because of their 
medical, industrial or agricultural importance. Dr. 
K. A. Bisset pointed out in the preface to his first 
edition that he was eoncerned to present the case 
“for regarding bacteria as living cells with the same 
structure and functions as other living cells". and 
in the second edition ke incorporates evidence on this 
point which has beer made available by technical 
advances during the past six years, such as the 


1008 - 


cutting of ultra-thin sections of bacteria for exam- 
ination in the electron microscope. 

The general plan of the book is unaltered, with 
sections on techniques, surface structures, the bac- 
terial nucleus, reproduction and sexuality, life-cycles 
in bacteria, macroformations, and evolutionary 
relationships. The final chapter, on the genetics of 
bacteria, is unsatisfactorily short, and the subject 
would surely be better considered in relation to the 
chapters on nuclear structure and development. The 
number of illustrations has been considerably 
increased, and almost all of them are excellent and 
illustrate clearly the pomts at issue. 

This monograph contams much that is stimulating, 
and ıt brings together a great deal of evidence which 
shows quite clearly that, despite their small size, 
bacteria are cells of considerable complexity. It is a 
pity that the author has in places adopted a rather 
over-enthusiastic style which detracts somewhat from 
the value of the book as a whole. C. S., CUMMINS. 


The Sun and its Influence 

An Introduction to the Study of Solar—Terrestrial 
Relations. By Dr. M. A. Ellison. Pp. xii+235+ 
9 plates. (London: Routledge and Kegan Paul. 
Ltd., 1955.) 21s. net. 


HE subject of solar-terrestrial relationships is 


one that has not always been well served by 
authors. Jt is a pleasure to welcome in this book an 
addition to the hterature which gives the verified 
facts and indicates their possible significance while 
eschewing speculation. 

Dr. M. A. Elison uses his first three chapters in 
describing- the Sun: its radiation, the structure of 
its atmosphere, and the activity therein that is 
associated with the terrestrial effects to be described 
later. Solar reactions on the ionosphere, on the 
Earth’s magnetic field, on radio propagation and on 
the polar aurora are then dealt with in some detail ; 
and the last two chapters are concerned with the 
Sun’s radio emission and the problem of cosmic rays. 
It is perhaps disappointing that no mention is made 
of the weather—if only to dispel some of the widely 
held beliefs connectmg its vagaries with sunspots, 
for which the evidence is insufficient or even non- 
existent. 

The author’s approach presupposes no more than 
‘school-leaving physics’, and within this limitation he 
has achieved his object of introducing to the reader 
a fascinating subject that covers many widely 
different fields. The expert will not, of-course, find 
his own subject treated exhaustively; but the 
astronomer will turn with interest to the geophysical 
sections and the geophysicist to the astronomical 
chapters, and the layman with a wide general interest 
in science will read the whole book with pleasure 
and profit. A. HUNTER 


Manual of Malayan Timbers 
By H. E. Desch. Volume 2. (Malayan Forest Records 
—No. 15.) Pp. ix -329—762-r plates 70-127. (Singa- 
pore: Malaya Publishing House, Ltd., 1954.) 15 
Malayan dollars. 
S is explained in the foreword, this volume is the 
product of more than ordinary travail. Much 
of the original script was lost in 1942; but, after 
enlisting the support of Prof. Tanakadate, who 


was responsible for the publication of the “Foresters - 


Manual of Dipterocarps", by the late C. F. Syming- 
ton, the author was enabled to rewrite most of ıb in 
Japanese prison camps between 1943 and 1945. 
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The format of the book follows that of. Vol. 1, 
which was published in 1941. It is divided into 
sections, each dealing with one family, beginning 
with the Melastomaceae and proceeding alpha- 
betically to the -Winteraceae, with an additional 
section on the Coniferae. The scope of the work, 
originally intended to comprise only what was 
generally understood by commercial species, was 
eventually enlarged to contain any tree of which 
botanically authenticated material was available for 
study. The book includes a description of the wood 
of some four hundred different species, with details, 
wherever available, of weight, texture, durability, 
macroscopic features, mechanical, working and 
seasoning properties. amenabihty to preservative 
treatment, defects, importance and uses. Among the 
appendixes there is a most valuable bibliography 
listing 308 references. 

The publication is well produced, and there are 
remarkably few printing errors. Some of the plates 
could have been better prepared and reproduced, 
but this is not the fault of the author. A revision of 
this manual may eventually become desirable, but 
this monumental compilation of data will remain a 
standard reference for many years to all who are 
interested in the timbers of South- Hast Asia. 
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Proceedings of the First International Symposium 
on Condensation Nuclei at Dublin, April 1955. 
Edited by Mario Bossolaseo. (Geofisica Pura e 
Applicata, Vol. 31; 1955/II.) Pp. 202. (Milan: 

Istituto Geofisico Italiano, 1955.) n.p. 
*HIS volume contains twenty-six papers dealing 
with techniques for measuring the concentration 
and size of Aitken nuclei (b x 107 <r < 2 x 10-5 
em.), their diffusion and coagulation, with the 
artificial production of these nuclei, and with related 
physiological studies. 

A number of instruments based on the Nolan- 
Pollak counter, which measures nucleus concentra- 
tions by allowing them to become centres of 
condensation and measuring photo-electrically the 
extinction of a parallel-light beam by the fog, are 
described, but a novel modification by Rich which 
allows of size discrunination deserves special mention. 
R. Firth contributes a valuable paper on the theory 
of diffusion and sedimentation of nuclei in a cylin. 
drical container; this is used to good effect by 
Pollak and O'Connor in them experimental investi- 
gations of aerosol decay, from which they obtain 
information on the concentration, size and mass of 
the nuclei as a function of time. Two papers will be 
of particular interest to cloud physicists: Vittori 
describes the use of microchemical methods (Liese- 
gang reactions) for the detection of atmospheric 
aerosols, especially chloride particles; Day presents 
some measurements of nucleus concentrations made 
over southern England and over the gea from an 
aircraft. 

It 1s, perhaps, a little surprising that the main 
emphasis at this conference should have been upon 
the small Aitken nucle: when the larger aerosol 
particles are currently of greater meteorological 
interest. It is hoped that future ‘conferences will 
pay more attention to the larger end of the spectrum 
and to such topics’ as the production, constitution 
and origin of atmospheric aerosol. However, this 
first meeting has produced a valuable set of papers, 
in the preparation and publication of which the 
organizers have achieved a high standard. 

-B. J. Mason 
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E c THE PERKIN JUBILEE CELEBRATIONS 


HE discovery of mauve by W. H. Perkin in 

1856 had consequences reaching 80 far beyond 
the dye-making and dye-using industries that, while 
the celebration in London of the centenary was 
fittingly initiated by the Society of Dyers and Colour- 
ists, the celebration was appropriately sponsored 
also by the Royal Society, the Chemical Society, the 
Society of Chemical Industry, the Royal Institute 
of Chemistry and the Association of British Chemical 
Manufacturers. The proceedmgs opened on May 7 
with a reception to the principal overseas guests at 
the Tallow Chandlers’ Hall, and on the following 
morning the Perkin Exhibition at the Science 
Museum, South Kensington, was opened by Dr. 
R. P. Linstead, to whose part in establishing the 
structure of the phthalocyanines Sir Robert Robinson, 
who presided, paid a happy tribute. Dr. Linstead, 
before declaring the exhibition open, made two points. 
Emphasizing. Perkm's youth and initiative, he re- 
ferred to the danger of so over-organizing research 
that initiative and enterprise are discouraged if not 
suppressed. Secondly, he stressed the remarkable 
speed with which Perkm's discovery was brought to 
production, and remarked that this also has its mean- 
ing for us to-day. Besides illustrating the attendant 
circumstances of the discovery and the subsequent 
development of the mdustry, the exhibition meluded 
a number of interesting letters from contemporaries 
of Perkm. 

The main feature of the celebration was a series of 
four lectures which dealt with different aspects of 
Perkm's discovery and rts results. In the first of 
these, Prof. John Read surveyed the life and work 
of Perkm, presenting a vivid picture of the scientific 
and technical setting in which the discovery was made, 
and bringing out above all the human qualities of 
the young chemist who made 1t, the difficulties which 
he had to overcome and the magnitude of his pioneer- 
ing effort, not only m manufacture but also in the 
application of the new colourmg matter. Moreover, 
Prof. Read was careful to portray not merely Perkin 
as the discoverer and manufacturer of mauve but 
also his subsequent career as a research chemist, m 
the course of which his synthesis of coumarin was 
a step towards the beginning of the synthetic perfume 
industry, as the reaction known by his name later 
permitted von Baeyer’s synthesis of mdigo; Perkin's 
deep interest in religion and m music was also 
emphaaized. 

In the second lecture, on May 9, Mr. Clifford Paine, 
development director of Imperial Chemical Industries, 
Ltd., drew on his forty years experience in the dye- 
stuffs industry to give a masterly account of the 
development of the dyestuffs industry since Perkin’s 
day, m which the principal features were indicated 
in a way readily intelligible even to a non-technical 
audience. Mr. Pame noted the way in which. the 
industry has turned full circle in that, while Perkin’s 
mauve came from an unsuccessful attempt to pre- 
pare quinine, the discovery of paludrine at Blackley 
has rendered the synthesis of quinine of no pharm- 
aceutical importance. To recapitulate the outstanding 
advances of successive decades would not do justice 
to an address which abounded m touches, as in the 
references to the level of research expenditure and 


the difficulties over laboratory glassware in the First 
World War, which were obviously based on Mr. 
Paine's personal exDerience. A moving moment in 
the celebrations was when Dr. Herbert Levinstem, 
who had been manazmg director of Levinstein, Ltd., 
when Mr. Pame joined the firm, and was the sole 
hving link with the jubilee celebrations of 1906, rose 
to express the tharks of the audience. 

Mr. Paine himself presided when, on the afternoon 
of May 9, Mr. J. G. Evans, technical director of the 
Bradford Dyers Association, read a paper on “The 
Tmetorial Arts To-day”. Mr. Pame reminded the 
audience that a quarter of a century earlier. Mr. 
Evans had assisted Prof. H. E. Armstrong in his 
lecture “At the Sign of the Hexagon” in the same 
lecture theatre of the Royal Institution, and on ask- 
mg for guidance as to the order of the demonstra- 
tions had been instructed to “Use your intelligence, 


. man". Mr. Evans began by readmg Perkin’s original 


patent and, enlarging on the dyemg materials at the 
disposal of the dyer m Perkin’s day and the available 
techniques, stressed the rmportance of Perkin's con- 
tributions m the aopheation of mauve and allied 
dyestuffs. These contributions were even more 
important than the discovery of mauve itself and 
have remained in use to-day long after mauve has 
been superseded. Mr. Evans indicated the way in 
which new dyestuffs and changing requirements for 
fastness have set new problems for the dyer, and 
referred particularly to the problems arising from the 
advent of new fibres and new dyestuffs. To meet the 
demand for increased productivity, continuous 
methods of dyeing are bemg mtroduced, and Mr. 
Evans mentioned she lmits within which such 
methods are applicable. The vote of thanks was 
moved by Mr. C. M. Whittaker, who, hke Mr. Evans, 
was origmally engaged on the dyemaking side of the 
industry before beecmıng connected with the dyers, 
and who took the opportunity to stress the part 
which co-operation between the makers and users 
had played ın the renaissance of the British dyestuffs 
industry. 

Sir Alexander Todd’s lecture on “The Development 
of Organic Chemissry since Perkm's Discovery", 
delivered on May 10,‘drew the smallest audience ; 
but his fascmating survey was fully as mtelligtble to 
a non-technical audience as the three precedmg 
lectures. Enlargmg on the position of organic chem- 
istry at the time of Perkin’s discovery, only four 
years after Frankland’s mtroduction of the idea of 
valency had given orzanie chemistry, or the chemistry 
of carbon compounds, a chance to grow, Sir Alexander 
gave his own view of the few sunple conceptions: 
which made the modern edifice of organic chemistry 
possible: Kekulé aad Couper’s independent mtro- 
duction of the idea of the combimung capacity of 
quadrivalent carbor atoms; Butlerow’s postulate 
that structure determines properties;  Kekulé's 
benzene ring structure; and the ideas of van "t Hoff 
and Le Bel regarding stereoisomerism, with Thiele’s 
theory of partial valency. In the past fifty years, 
the major influences on the development of organic 
chemistry have come from physics, and in the last 
fifteen years dynamic aspects especially have been 
to the fore. 
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Sir Alexander emphasized the close connexion, in 
the latter half of the nineteenth century, of the de- 
velopment of organic chemistry with the rise of 
chemical industry, and showed how m this field 
science and mdustry have worked hand in hand. He 
believes that the future of industrial organic chemistry 
is assured, though he foresees no radical departures. 
While in the latter half of the nineteenth century 
there were few chemists working on the chemistry 
of living matter, in the past fifty years there has 
been a striking return to the original objectives of 
organic chemistry, and, thanks largely to new experi- 
mental techniques, academic organic chemistry may 
well be on the threshold of strikmg: developments, 
especially in the natural products field We now 
have the necessary knowledge and technique to 
embark on the study of such problems as the relation 
between chemical structure and biological action and 
the mechanism of biological action with reasonable 
hope of success. Organic chemistry, without doing 
the job of biology or becoming & mere handmaid to 
biochemistry, is likely to continue to be concerned, 
as was Perkin, with the natural products. 

The form of the centenary celebrations thus 


differed cénsiderably from that of the jubilee celebra- . 


tions in 1906. The presence of Dr. Levinstem pro- 
vided a livmg hnk, as already noted, and the re- 
ception at Guildhall on May 8° and the banquet 
on May 9 gave some measure of resemblance, and 
especially in the international character of the 
gathermg. Lord Salisbury, in his tribute to Perkin, 
stressed appropriately the importance to Britain of 
beimg alert to make the fullest and speediest use of 
existing knowledge, as well as being active in research, 
and Mr. Paine, m proposing the toast of the guests, 
contrived a happy reference to the British industry’s 
Perkin medallist, the late Mr. J. Baddiley. 
Nevertheless, the celebrations, for all the excellence 
of the lectures, left a certain sense of disappointment 
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or frustration, and this bears on a further feature 
which the jubilee and centenary celebrations have 
m common. In 1906 a Perkin Research Fund was 
established and is administered by the Chemical 
Society. In connexion with the centenary celebra- 
tions, it is hoped to raise £100,000 to found Perkin 
Centenary Scholarships designed “to promote, ad- 
vance and encourage technical education in relation 
to all aspects of the fabrication or application of 
colouring matters”. The proposal is timely, and Lord 
Salisbury’s speech was weil calculated to commend 
it. Not only was that speech, however, unnoticed in 
the daily Press, but also the whole opportunity which 
the centenary celebration offered of commending a 
career in technology to youth was ignored. That 
opportunity is not likely to recur -speedily, and the 
excellence of the lectures testifies to what was missed. 
It is easy to suggest reasons for the comparative 
seniority of those present, though equally easy to 
suggest ways in which youth might have been 
encouraged to attend to receive inspiration. But 
the contrast between the treatment by the Press of 
the celebrations in 1906 with those of 1956 suggests 
some neglect of responsibility. The Times could find 
nearly three columns for thé proceedings at the Royal 
Institution and the banquet ın 1906; but in 1956 
neither lectures nor the Lord President of the Couneil 
received a line. The Manchester Guardian published 
an admirable supplement on the centenary, but did 
not report the celebrations, and only m The Times 
was there a brief note of the exhibition at the Science 
Museum, Yet the fine-chemical industry is of even 
greater significance now than it was in 1906. With- 
out fhe imaginative co-operation of the Press, it 
seems idle to hope that youth can be brought to 
realize the opportunities which technology offers, or 
public support and understanding secured for the 
“expansion of technical and technological education 
that Britain’s economic future demands. 


RESEARCH ON THE HUMID TROPICS 


THE UNESCO 


N the humid tropical regions, ag in other parts of 

the world, the development of the land to meet 
the needs of rapidly growing’human populations and 
the ultimate attainment of a satisfactory equilibrrum 
between man and his environment, depends on 
scientific reséarch. The need for fandamental research 
is especially great m these regions, partly because 
scientific activity has been centred mainly in the 
temperate zones and partly because so much of the 
research which has been done in the tropics has been 
applied and short-term m its aims. To-day the 
need for research on the problems peculiar to the 
humid tropics is particularly urgent, not only because 
there as elsewhere populations are rapidly out- 
growing their food supplies, but also because at a 
time when large areas of tropical Africa and Asia 
are passing from a Colonial to a more or less mde- 
pendent status, countries which formerly depended 
on Colomal powers for the staffing and impetus of 
their research programmes will in future try to depend 
wholly or to a large extent on their own resources. 
For this reason, and because a great many of the 
scientific problems of these regions are world-wide 
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or at least common to more than one country, 
the help of United Nations-specialized agencies such 
as the World Health Organization, the Food and 
Agriculture Organization and the United Nations 
Educational, Scientific and Cultural Organization is 
both timely and necessary. Unless stimulus and 
support are given to fundamental research in the humid 
tropics by powerful international bodies, research m 
such countries is hkely, for political and economic 
reasons, to be even more narrowly ‘applied’ and ad 
hoc in the future than it has tended to be in the 
past. : 

It was considerations of this sort which prompted 
the proposal that -Unesco should develop a programme 
to assist research in the humid tropical regions 
parallel and complementary to the programme which 
it initiated m 1951 for research on the arid regions. 
The proposal was approved at the eighth session of 
the General Conference of Unesco held at Montevideo 
in November 1954, and in accordance with the 
resolutions of the Conference’a preparatory meeting 
of speciehsts in humid tropics research was held at 
Kandy in Ceylon during March 22-24 last. Since 
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many of the most urgent problems of the humid  perate regions with them impoverished and special- 
«tropics concern deforestation, erosion and land-use ized flora and largely anthropogenic plant com- 
mgenerally (and are therefore in the broadest sense of munities. “If plant sociology had been developed 
the word ecological), it was thought appropriate that in a tropical country,” he said, “it would have another 
the preparatory meeting should be preceded by a face to-day. In fact the whole of botany would have 
«symposium on “The Study of Tropical Vegetation”. another face if 15 had developed in the tropical zone.” 
This took place at Kandy and, was held during March It is clear that the study of tropical vegetation is 
19-21. The preparatory meeting was attended by likely to develop rapidly in the near future, and that 
-delegates .from Brazil, Ceylon, France, Holland, the proposal of some of the Indian members of the 
India, Indonesia, Pakistan, the Philippines, the United symposium to found an international society for 
Kingdom and the United States, as well as by repre- tropical ecology is likely to be widely welcomed. 
sentatives of the specialized agencies of the Unitéd On the afternoon of its third day the symposium 
Nations (Food and Agriculture Organization, World adopted a series of resolutions aiming at the promotion ' 
Health Organization and World Meteorological of ecological research in the tropics. These were 
Organization), of several international ‘scientific presented to the preparatory meeting, which endorsed 
«unions and associations and-of the Unesco secretariat.” them and forwarded them to the Director-General of 
Several members of the preparatory meeting also Unesco. 


Kook part in the symposium, but not all the twenty- The preparatory meeting of experts on humid 
one members who presented papers to the latter tropics research elected Mr. D. Rhind, secretary of 
attended the meeting. i the Committee for Colonial Agricultural Research 


"At the symposium twenty-two papers on tropical (Colonial Office), as its chairman. Its main pur- 
‘vegetation were presented, and the term ‘humid pose was to propose the formation of a permanent 
“iropics’ was so widely interpreted that some papers advisory committee of Unesco for humid tropics 

dealt with regions of relatively dry climate such as research and to defne the scope and method of 
Madhya Pradesh in India for which ‘seasonal’ might functioning of this committee. Some discussion took 
be a better description than ‘humid’. Since the place on the exact meaning of the term ‘humid 
sontributions to the symposium will be published by tropics’, which is difficult to define, since there are 
"Unesco (it is hoped later this year), it is unnecessary large parts of the tropics which receive a heavy 
5o summarize them here; but it may be noted that rainfall unevenly distributed through the year so that 
vhe subjects covered ranged from vegetation mapping the climate is only seasonally humid. It was finally 
and the application of aerial photography to the decided that à& rough line of division should be 
survey of tropical plant communities to the cyto- drawn in agreement with Unesco’s Arid Zone Com- 
genetical analysis of the forest flora of south-eastern mittee, so that there should be no overlap and no 
Asia. The papers were circulated in advance and omission of intervening regions from the field of 
«vere not read m full, the authors being asked merely interest of either committee. = 
70 introduce them briefly and to answer questions. There was also discussion on the meaning of 
[his excellent plan left plenty of time for discussion ‘fundamental research’. Though the general feeling 
ind was undoubtedly largely responsible for the seemed to be that the main duty of the proposed 
success of the meeting. The many lively discussions ‘committee should be to provide or initiate research 
were skilfully guided by the chairman, Dr. C. H. on the basic underlying scientific problems of the 
Kolmes, of the Ceylon Forestry Department. humid tropics, some members were opposed to 
In addition to the presentation and discussion of defining its field in such a way as to exclude all kinds 
sapers, which took about half the availeble time, of ‘applied’ research. Careful consideration was 
liscussions were held on five general themes chosen given to avoiding overlapping with other international 
oy a steering committee. Each theme was introduced organizations concerned with research such as the 
ind summed up by a chosen speaker, as follows: Food and Agricultcre Organization, the World 
scological factors in the tropics with special reference Health Organization. and the Commission for Tech- 
œ the definition of dry seasons (Prof. G. Mangenot, nical Co-operation in Africa South of the Sahara 
france), vegetation types and their subdivisions, ‘(‘C.S.A.’). There were certain fields of research such 
ncluding methods of study (Prof. F. R. Bharucha, as geology and humana health and physiology under 
Mndia), vegetation mapping (Dr. F. R. Fosberg, humid tropical conditions which the meeting con- 
Wnited States), the concept of the climax as applied sidered were probably adequately cared for by exist- 
o tropical vegetation (Prof. P. W. Richards, United ing organizations, but which it was unwilling to 
<mgdom) and regeneration as a factor in judging exclude formally from the field of interest of the 
she status of vegetation types (Prof. C. G. G. J. van proposed committee. 
3teenis, Holland). The discussions left no doubt of . Papers on an enormous range of subjects covering 
he vigorous activity and lively interest in the field such diverse fields as zoological surveys, coral atoll 
Xf tropical ecology. There was a general feeling ecology, reclamation of swamp land m Brazil, 
hab the methods and concepts of ecology,are too pedology, climatology, research on medicinal plants 
argely based on experience in temperate countries, and much else were Inid before the meeting, as well- 
where the vegetation has been modified by human: as requests for financial support to various research 
ictivities for a very long period of time. This point projects, several of wnich were recommended to the 
X view was expressed perhaps most forcibly by Director-General of Unesco for favourable con- 
Prof. van Steenis in a paper dealing with the basic sideration. A remarkable feature was the number 
xineiples of plant sociology as applied to tropical and diversity of the requests for more taxonomic 
'ain-forest vegetation. He claimed that homogeneous work on both plants and animals (especially insects) 
samples such as current plant sociological methods in the tropics. Many speakers made ıt evident that 
'equire cannot be found in rain forest of the usual . the lack of modern Flaras and other taxonomic works 
ype, while the concept of the plant association as a for many tropical countries is at present an insuper- , 
init of constant~composition and definable boun- able hindrance to research in a great many fields. 
laries is one which could have evolved only in tem- - The remedy depends on trained man-power as well 
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as on finance; but-1t is clear that the belief that the 
biological sciences in the tropics can progress in the 
absence of strong support to taxonomy is Ie 
unrealistic. 

The preparatory meeting accepted gratefully an 
invitation from the delegate for France that the new 
Humid Tropics Advisory Committee, which Unesco 
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has been asked to set up, should hold its first meeting, 
if possible in ‘1957, at Abidjan in the Ivory Coast. 
At the symposium on tropical vegetation it was recom- 
mended that this meeting should be preceded by 
another symposium with the theme “Ecological 
Studies of ‘Tropical Teese in Relation to Soils", 
P. W. RICHARDS 


GEOCHEMICAL AND GEOPHYSICAL LABORATORIES 
IN THE IMPERIAL COLLEGE 


By Pror. DAVID WILLIAMS 


NE of the initial steps towards the goal of full 
expansion of the Imperial College of Science and 
Technology, London, has been the addition of a top 
story to the Royal School of Mines. This story, 
incorporated in the Department of Geology, provides 
about 11,000 sq. ft. of accommodation for the Sub- 
departments of Geochemistry and Applied Geo- 
physics, which are mainly concerned with training 


and research in certam modern aspects of mineral 


exploration. The new laboratories were open to 
inspection on May 24. 

The Geochemistry Section comprises a main 
laboratory for the chemical analysis of minerals, 
rocks and soils, two laboratories devoted to spectro- 
chemical analysis and the study of trace elements in 
geological material by means of large quartz spectro- 
graphs and other modern instruments, together with 
sample preparation and balance rooms. X-ray 
equipment for mineral identification is available, and 


a mass spectrometer is shortly to be mstalled. Several. 


research cubicles are provided for postgraduates 
engaged in the investigation of a wide range of 
problems m pure geochemistry and geochemical 
prospecting. 

Analysis of silicate rocks by the so-called classical 
methods is a protracted and highly skilled technique. 
Fortunately, however, rapid spectrochemical methods 
of silicate analysis, recently devised in the United 

| States and substantially modified as the result of 
^ research in the new Pure Geochemistry Laboratories 
of the College, now permit a productivity of ten com- 
plete and reliable analyses per man-week. Thanks 
'to this increased tempo the Department has been 
able to make comprehensive studies of the chemical 
changes induced in sediments by the emplacement of 


granites in Donegal, and to investigate chemical' 


variations in the serpentinized basic igneous rocks of 
Insch in the Scottish Highlands. The research pro- 
gramme in pure geochemistry also includes a com- 
parison of different analytical procedures, usmg 
spectrographic, polarographic, chromatographic and 
colormetrie techniques. This study should indicate 
the most appropriate method to adopt for determin- 
ing particular elements, and it is hoped eventually 
to offer interested workers in other universities and 
research establishments a variety of silicate rock 
powders of guaranteed major: and . minor- element 
composition. 

Although much is known about the partitioning of 
certain elements among different minerals and among 
varieties of particular species, little research has 
yet been concentrated on the geochemistry of the 

~ less common metals, including those of the rare-earth 
group. ‘Timely investigations, however, are now 


“increasing interest m atomic energy. 


under way in the new Department concerning the 
distribution in minerals of cerium, gadolinium 
terbium and other rare-earth elements, knowledge osi 
which will be especially valuable in view of the 
Regiona 
studies of the distribution of trace elements in specific 
ore minerals continue to receive attention, and the 
dispersal of certain elements throughout soil profiles 
in temperate regions is under consideration. A virgin 
field of attractive research in nuclear geology awaits 
the arrival in the Department of a mass spectrometer 
capable of determining the isotopic abundance of a 
wider range of elements than has hitherto beer 
investigated anywhere. Among the many problems 
to be studied is the isotopic constitution of copper 
zinc and other metals within a singlé sulphide deposit 
and within a particular mineralized district, an mquiry 
which should not only shed hght on the origin o: 
the deposits but may also herald a novel approact 
to mineral exploration. 

In applied geochemistry, a flourishmg researcl 
school is primarily concerned with eritical studies oi 
existing methods of geochemical prospecting, wit 
the development of new field and laboratory tech 
niques, and with the fundamental principles involvec 
in the formation and detection of geochemica 
anomalies of economic significance. Geochemica 
methods of prospecting rely on the presence o 
significant traces of metals naturally dispersed in the 
rocks and soils near an ore-body, in the vegetatiox 
growing on these soils, or in the waters and sediment 
of streams drammg the mineralized area. Thus 
although there may be no visible manifestations o 
mineralization, the presence of concealed minera» 
deposits may be revealed by the detection o 
anomalous concentrations of metals in surfac 
materials. Since the concentrations mvolved ar 
usually very minute, rapid and smmple trace analytics» 
techniques have been specially devised to detec 
them. A Geochemical Prospecting Research Centr: 
has been established in the Department, partly witl 
the aid of funds from the Colonial Office and th 
Department of Scientific and Industrial Research 
and active research is being carried out in variou 
parts of Africa and Britam m mineralized areas con 
taining cobalt, copper, gold, lead, zine and othe 
metals. Results to date augur well for the continue: 
success of this new method of discovering minerals. 

The Applied Geophysies Department is provides 
with a diversity of modern prospecting instruments 
includmg vertical and horizontal magnetometers, : 
Worden and a North American gravity meter, seismi 
equipment and a variety of electrical instruments fo» 
spontaneous polarization, resistivity and elector 
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nagnetic surveys. Facilities are available for testing 
and calibrating these instruments and also for 
Heasuring some of the relevant physical properties 
of rocks and minerals. In the students’ laboratory 
model experiments, simulating field conditions, have 


veen developed to ilustfate many of the principles > 


xnployed, in geophysical prospecting, A mam 
'aboratory and a number of small ones are devoted 
,0 research, and a workshop affords facilities for 
she construction and development of special equip- 
nent. = 
Current research in geophysics includes gravity- 
meter surveys‘along the margm of a gabbro mass 
rear Insch in Scotland, and the-development of an 
automatic method of computing. the gravitational 
effects of various types of geological bodies. Studies 
of Tertiary igneous rocks m Mull and North Wales 
shave indicated that durmg their extrusion or intrusion 
«many of these rocks were magnetized in a direction 
opposite to that of the Earth's present field. "While 
any theory of the Earth's magnetism must account 
Wor this adverse magnetism, possibly by mvokmg a 
*eversal of the Earth's field m the geological past, the 
«esulís obtained in these academic studies have an 
obvious bearing on the geological interpretation of 
«magnetic surveys for mineral deposits. An attempt 
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is now being made t» use the techniques of paleo-- 
magnetism for studying the physical conditions which 
operated during the emplacement of'granites and the 
injection of dykes. 

On the instrumental side a flux-gate magnetometer . 
(of the type used in aeromagnebic surveying) is being 
modified for use at sea, to be towed behind a ship ; 
with this mstrument it is hoped soon to make mag- 
netic measurements in the North Atlantic. Develop- 
ment of a novel type of magnetometer based on 
nuclear magnetic resonance is expected to result m 
the speeding up of magnetic surveys on land, the 


"instrument consisting essentially of a bottle of water, 


an electromagnet and a detector coil to measure the 
frequency of* proton precession. 

Seismic research is directed towards the production ; . 
of simpler and more reproducible shocks, using an 
electromechanical device. Investigations, particularly 
of frequency attenuation and phase changes, are being 
continued and the mew technique should prove. 
valuable in ‘helping to decipher shallow geological 
structures. Promising results have attended the 
evolution of an induced polarization method of locat- 
ing good conducting ore-bodies enveloped by an 
electrolyte, and equipment is now being constructed 
for field-trials over known metalliferous deposits. 


= 
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Prof. S. R. K. Glanville, F.B.A. 


STEPHEN RANuLPH KINGDON GLANVILLE, Provost 
of King’s College, Cambridge, and Herbert Thompson 
professor of Egyptology in the University, died, very 

«suddenly, on the morning of April 26, his fifty-sixth 
birthday. The news of his death came as a great 
shock, not only to his professional colleagues, but 
«also to men and women in many countries; for 
there were few who knew him who did not come to 
«rely on him for friendship and sympathy. 
Glanville was the eldest son of Stephen Jarnes 
«Glanville and was born in Westminster m 1900. He 
was educated at Marlborough and at Lincoln College, 
Oxford, where he was a modern history scholar. He 
sgraduated in Literze Humaniores in 1922. Chance 
largely led him to accept a post as an English teacher 
in the Egyptian Delta town of Mansirah. Once 
there, he fell in love with the country and its people, 
mand set himself to study them. He joined the Egypt 
Exploration Society’s excavations at Tell-el-Amarneh 
mn. the season of 1923, the beginning of his long record 
«of devoted service to the Society as a field-worker, 
«and as member and chairman of committee. In 
1924, he was appointed an assistant keeper m the 
Department of Egyptian and Assyrian Antiquities in 
the British Museum, where he remained until 1933. 
He returned, however, to Egypt to work at his 
beloved Tell-el-Amarneh m 1925, and at Armant 
in 1928, and contributed’ to the pubheations on 
both sites. He held the Laycock Studentship of 
Egyptology at Worcester College, Oxford, durmg 
1929-35. 

At the British Museum, the major outstanding task 
of the Department was the publication of 1ts demotic 
papyri. Demotic is a cursive script in which the 
Egyptians wrote their documents from the seventh 
century B.C. until the fourth century a.p.; and 
in 1924 there were comparatively few aids for its 
study. - Inspired by Sir Herbert Thompson, who 


became his teacher, benefactor and friend, Glanville 
undertook this task and did pioneer work. His 
“Catalogue of the Demotic Papyri in the British 
Museum, Vol. 1: A Theban Archive of the Reign 
of Ptolemy I Soter” (1939), and Thompson’s “A 
Family Archive from Siut’” (1934), set-a new standard 
and method for the publication of demotie contracts. 
By painstaking compilation of family genealogies 
and topographical plans of streets and houses, they 
made the dry legal formule yield up a brillant and 
intimate picture of the social and -family life of 
Egyptian provincial sowns m the Ptolemaic period. 
Vol. 2 of Glanville’s “Catalogue”, “The Instructions 
of ‘Onkhsheshonqy’’ (1956), -of which he received 
the first copy a few weeks before his death, broke 
fresh ground; -in it he deciphered and translated 
what may well be the last great “Wisdom” book 
from Egypt. His deep understanding, both of Egypt 
and of human nature, enabled him often to mterpret 
what might have remamed dark to a more cloistered 
mind; while his firm critical judgment and keen 
historical sense controlled his imagination and 
ensured his accuracy. d 
But Glanville was by no means & one-sided scholar. 
During his time, at the Museum, apart from editing 
the valuable “Studies presented to F. Ll. Griffith" 
(1932), he published. many articles on the earlier 
literature and ‘history of Egypt, and acquired a deep 
knowledge of Egypt:an objects, for which he had 
always had a rare feeling. This became of the utmost 
importance at University College, London, where he 


,was appointed a reader in 1933, and in 1935 Edwards 
' professor of Egyptology; for his chief task there 


was the cataloguing of the Petrie Collection. Un- 
fortunately, his work for it was undone by the 
Second World War. Meanwhile, he edited the 
“Legacy of Egypt” (Clarendon Press, 1942). During 
the War he served in the Royal Air Force, in 
which he reached the rank of wing commander, 
and was made M.B.E. and received Czechoslovak, ` 
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Dutch and Yugoslav decorations. In 1946 he 
was appropriately appointed to the new chair, 
founded by his old master, Sir Herbert Thompson, 
at Cambridge, specifically for demotic and coptic 
studies, and was. elected a professorial Fellow of 
King’s. In the same year hé was elected a Fellow of, 
the British Academy, and recently became an 
honorary Fellow of his own College, Lincoln, 
Oxford. . 

At Cambridge, Glanville devoted himself not only 
to buldmg up the new Department of Egyptology, 
.its library and collections, but also served the 
University, his College and his Faculty in a host of 
functions. His courage, clear-sightedness and grasp 
of principle were always tempered by his warmth, 
his tact and hus humour. Such was the trust and 
affection in which he was held in his College, that he 
became in 1954 the first Oxford man ever to be 
~ elected Provost of Kung's College, Cambridge. The 
loss of his wisdom and friendship there 18 as grievous 
as ıt 18 to his Department and students. For he was 
the finest type of teacher; he never spoon-fed, but 
worked unsparingly and sympathetically to inspire 
his students to make the best of their own abilities, 
not m their studies alone, but also in the whole of 
their hfe. His life will be an inspiration, his kindness 

& poignant.memory, to his many friends. 
H. S. SMITH 


" 


Prof. Edward Stenz 


Epwarp Srenz, who died after a long illness m 
Stockholm on February 21 at the early age of fifty- 
six, had many friends among meteorologists and 
geophysieists all over the world. 

Born m Warsaw, he went to a secondary school 
there (the Rey Gymnasium); even as & pupil he 
became an enthusiastic member of the physics 
section under the leadership of Ziemecki, who after 
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the War took a chair of physics at the Maria Curie 
SkLodowska University of Lublin. 

Stenz studied in the University of Warsaw unde 
Kowalski, Pieńkowski, Gorezytski, Mazurkiewic 
and Sierpiriski; he also spent some time at the Ja 
Kazmuerz University of Lwów, working unde 
Aretowski. He took his Dr.Phil. degree at the Stefa. 
Batory University of -Wilno. 

After graduating, Stenz became a lecturer in th 
Physics Department of the University of Warsaw 
and was afterwards ın charge of applied physics æ 
the Technical University of Warsaw; later he we» 
&ppomted director of the Observatory at Kasprow: 
Wierch in the Tatra Mountains. He spent the perio 
of the Second World War m Afghanistan, being i. 
charge of the Meteorological Office and professor i 
the University at Kabul. After the War he wen 
back to Poland and was appointed professor c 
geophysics in the University of Warsaw. He serve: 
as president of the Geophysical Committee of th 
Polish: Academy of Sciences, deputy director of th 


‘Institute of Geophysics, and president of the Polisi 


Meteorological and Hydrological Society. He wa 
the author of about nmety papers, covermg a wid 
range of subjects—meteorology, terrestrial - mag 
netism, the Sun and terrestrial radiation and grav» 
metric measurements; he also published severs 
semi-popular books. All his papers were marked b; 
a clear and attractive style as well as by a hig” 
standard of presentation. He was'one of the firs 
organizers of the meteorological service for th: 
Polish Air Force. 

Stenz was very sensitive, full of stimulating ideas 
kmdly disposed to others and always ready to give » 
helpmg hand to those m trouble. In the summer o 
1954 he experienced a great blow: his only daughte 
fell to her death, while climbmg m the Tatra Moun 
tains. His.own death means a great loss to Polist 
science and has deprived all who knew him of one 
of their most valued friends. JÓZEF Mazur 


NEWS and VIEWS 


Kelvin Gold Medal 


Tue Kelvm Gold Medal for 1956 has been awarded 
to Sir John Cockcroft, director of the Atomic Energy 
Research Establishment, Harwell. . The Medal is 
awarded every three years to a person of any 
nationality “as a mark of distmction m engineering 
work of the kinds with which Lord Kelvin was 
espécially identified”, and the admmustration of the 
award is in the hands of a committee consisting of 
the presidents of the Institutions of Civil Engineers, 
Mechanical Engineers, Electrical Engmeers, Naval 
Architects, Mining and Metallurgy, Mining Engineers, 
and Engmeers and Shipbuilders in Scotland, and the 
Tron and Steel Institute. * 


Royal Meteorological Society: Awards 


Tue Royal Meteorological Society has made the 
following awards: Buchan Prize, founded in memory 
of Alexander Buchan, secretary of the Scottish 
Meteorological Society durmg 1861-1907, for the 
period 1951-55 has been awarded to Mr. F. H. 
Ludlam (Department of Meteorology, Imperial College 
of Science and Technology). for his outstanding 
contributions to the study of cloud physics; Hugh 


ri 


Robert Mill Medal and Prize for 1956, founded 1 
memory of Hugh Robert Mull, director of the Britist 
Rainfall Organization durmg 1901-19, has beer 
awarded to Mr. J. S. Sawyer (director of the Fore 
casting Research Division, Meteorological Office) foi 
his. outstanding contributions to the science ow 
meteorology, with particular reference to ramfall. 


Linnean Soctety of London 


At the anniversary meeting of the Linnean Society 
of London held on May 24 the Linnean Gold Meda 
for 1956 was awarded to Prof. W. H. Lang, emeritus 
Barker professor of cryptogamic botany in the 
University of Manchester. The following were elected= 
officers of the Society for the session 1956-57: 
President, Dr. H. Hamshaw Thomas; Treasurer, Sir 
Frederick Stern; Secretaries, Dr. H. R. Hewer 
(zoology) and Dr. C. R. Metcalfe (botany); New 
Members of Council, Mr. D. Etherington, Dr. B. M. 
Hobby, Dr. Doris M. Kermack, Dr. John Smart and 
Dr. Errol I. White. Prof. I. W. Bailey, Dr. Anton 
Brunn, Prof. J. A. Efremov, Prof. Richard Harder, 
Prof. Bernhard Rensch, Prof. Karl von Frisch and 
Prof. Ø. Winge were elected foreign members of the 
Society. 


üs. 4818 June 2, 1956 


Presidency of the Institute of Fuel: 
i Mr. J. R. Rylands 


Mr. J. R. RvrANDs, who has recently been elected 

president ofthe Institute of Fuel and will take office 
in October next, served his engineering apprentice- 
ship with Henry Berry and Co., Ltd., of Leeds, and 
then, after service in the Army durmg the First 
World War, graduated from the University of Leeds. 
He worked at first as an electrical engineer with the 
Taquah and Abosso Gold Mining Co., of the Gold 
“Coast, but later transferred to -E. Green and Son, 
Ltd., of Wakefield, makers of fuel economizers, of 
which company he is now chief engineer and a 
director. For his work done with J. R. Jenkinson 
«during the Second World War on fouling problems 
associated with economizers and air heaters. he 
sceceived the John Hopkinson Premium for 1943 of 
«the Institution of Electrical Engineers, and this work 
was followed by further research into the, corrosion 
of boiler,. economizer and air-heater surfaces, for 
which he was awarded the Thomas Lowe Gray Prize 
"for 1948 of the Institution of Mechanical Engineers. 
Mr. Rylands has been active in the electrical branch 
of the engineering profession, having served as 
chairman of the North Midland Centre of the 
Institution of Electrical Engineers. 


J. A. C. Chaptal, Comte de Chanteloup (1756- 
1832) $ US 


Tue distingushed chemist and statesman, Jean 
Antoine Claude Chaptal, who was born at Nogaret, 
Lozére, two hundred years ago on June 4, 1756, is 
«0-day remembered chiefly for his contributions to 
«&he technical dévelopment of modern industry by 
the application of the science of chemistry, and for 
"having coined the name for nitrogen. The son. of an 
apothecary, he owed his education to a rich uncle, 
Dr. Claude Chaptal, and in 1777 he graduated M.D. 
«at the University of Montpellier. After studying 
science in Paris, in 1781 he was appointed to a 
specially instituted chair of chemistry at Montpellier, 
where he taught the new doctrines of Lavoisier with 
eloquent lucidity. On the death of his uncle he 
inherited a large fortune, part of which he devoted 
wo establishing chemical works for the manufacture 
of mineral acids, alum, white lead and soda. In 1797 
Iho was made director of the saltpetre works at 
tGrenelle by the Comité de Salut Public and greatly 
simplified the procedure of making gunpowder. Two 
years later he was created a Councillor of State by 
whe First Consul, and in 1801 he succeeded Lucien 
Bonaparte as Minister of the Interior. In this 
capacity he founded a society of industries and a 
vaccine society, reorganized the hospitals, organized 
schools of pharmacy, introduced the metric system 
of weights and measures, and did much to pro- 
«note the scientific culture of vines. Besides his many 
scientific honours, he was a -grand officer of the 
Legion of Honour (1805), and received the title of 
Comte de Chanteloup (1811). On Napoleon’s return 
Krom Elba in.1815 he became director-general of com- 
merce and manufactures. His best-known writings 
are “Éléments de Chimie" (1790 and several editions), 
“Traité des Salpétres et Goudrons" (1796) and 
“I? Art de faire les Esux-de-Vie" (1819). He died in 
Paris on July 30, 1832, at the age of seventy-six. 


Joseph Pitton de Tournefort (1656-1708) 


JOSEPH PrrroN DE TOURNEFORT, who was born at 
Aix three hundred years ago on June 5, 1656, is 
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remembered as a pioneer botanical systematist whose 
classification of grcups higher than genera was 
accepted until the time of Lmnzus. Born of a noble 
family, he was intended for the church, but after his 
father’s death in 1677 he devoted himself whole- 
heartedly to his first love, namely, botany. He 
studied medicine at Montpellier and also at Paris, 
where in 1683 he became professor of botany at the 
Jardin Royal des Plantes. In 1692 he was elected to 
the Royal Academy o? Sciences, Paris, and he received 
the M.D. of Paris in 1698. Two years later he was 
sent by the king to Spain, Portugal and Asia Minor to 
collect botanical material. Reviving the concept of 
genera and species originated by Kaspar Bauhin, he 
provided his genera with names and characters, 
adding the species and varieties without special 
description. He refused to accept the doctrine of. 
sexuality in the vegetable kingdom formulated by- 
Rudolph Jacob Camerarius, of Tübingen, in 1691-94. 
Inclined to be dogmatic, de Tournefort regarded the 
morphology of the flower and fruit as the proper 
basis for classification, founding his system on the 
form of the corolla. His most important work was * 
"Eléments de botanique ou méthode pour, connaitre 
les plantes" (1694; three volumes with 451 plates). 
Hé also compiled a materia medica, which was 
published in French after his death, an English 
translation appearing m 1708. A tremendous worker 
and & vivacious, gay and charming personality, de 
Tournefort died on November 28, 1708, at the age 
of fifty-two. 


Nature Conservancy 


Tux Committee of Privy Council for Nature Con: 
servation has appointed the following as members, of 
the Nature Conservancy: Lord de Ramsey, Colonel 
J. C. Wynne Finch, 3ir Graham Sutton (director of 
the Meteorological OZfice) and Prof. A. R. Clapham 
(professor of botany in the University of Sheffield). 
The vacancies have zrisen through the death of Sir 
Arthur Tansley, and she retirement of Prof. R. Alun 
Roberts, Prof. R. C. MeLean and‘ of Mr. C. S. Elton, 
who remains a member of the Scientific Policy Com- 
mittee. The following members have been re- 
appointed for a further term of service: Lord Strang, 
Lord Hurcomb and Dr. E. B. Ford. 


Technology as an Educational Discipline 


Tuer presidential address to the Institution of 
Mining and Technology, given on May 17 by Prof. 
C. W. Dannatt, professor of metallurgy in the 
Imperial College of Science and Technology, London, 
was concerned with the study of technology as 
a branch of education. Discussing how education 
is acquired, he pointed out that the study of history 
and the study of seienóe have much m common, 
following almost identical rules which should en- 
gender habits of high moral and intellectual worth : 
patient and persistent industry ; an honest receptivity 
which accepts substantiated facts even when counter 
to preconceived beliefs ; freedom from prejudice, and 
a willingness to abandon the most cherished thoughts 
and theories in the ace of evidence; self-reliance 


‘and a readiness to challenge statements that seem 


open to doubt; ané clarity of thought combined 
with constant and painstaking practice in logical 
inference and deduction. If these qualities bécome 
so ingrained in the mind that they are applied in 
every circumstance cf life, the scholar, no matter 
what his subject of study, will be a cultured man. 
Accordingly,’ the faclmgs of the over-specialized - 
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scientist or technologist are due not to the subject 
of study but to the neglect of matters that should 
be of interest. Prof. Dannatt clarmed that technology 
when properly used is a satisfactory and. efficient 
implement of culture, but he thinks that we shall 
eventually be -forced to restrict the field of our 
technologies, and possibly to lengthen the courses 
so as to maintain standards. He also suggested that . 
we must discard the foolish idea that budding 
technologists can be identified by examination at the 
age of eleven or twelve, and that their studies may 
safely be narrowed and restricted within no more 
than- three or four years. We should also femove 
the load of specialized. studies from the schools and 
leave them free to perform their task of providing 
a general basis of education. Technological studies 
can provide the discipline and basis essential to 
culture but, like other advanced studies, they need 
that broader basis of general knowledge which can 
be developed into vision and understanding. 


Technology and the Universities 

Iw his presidential address to the Association. of 
University Teachers on May 25, when he spoke on 
“Technology and the Universities’, Prof. J. L. 
Montrose, professor of law in The Queen’s University, 


" Belfast, submitted a reasoned claim that technology 


has not merely a place within universities, but is in 
fact better studied there than elsewhere. He based 
this clarm on the creativenéss of application and on 
the reality of scientific activity in many departments 
of knowledge. The qualities which constitute the 
life of reason can be manifested both in the discovery 
and in the application of knowledge. Moreover, the 
inclusion of technology within universities can be 
supported not only by theoretical arguments of the 
liberating character of thought about problems of 
the utilization of science but also by descriptive con- 
sideration of what happens in such departments—the 
.keen interest in science of their undergraduates and 
the valuable contribution which the research. work 
of their staffs makes to the understandmg of Nature 
and to scholarship in general. Prof. Montrose sum- 
marized the qualities required to ensure that a subject 
is taught at & university-level with depth and per- 
spective. It 1s by means of thoroughness that we can 
attam the broad/outlook which sees details of a gub- 
ject as the application of basic principles, sees 
principles as seminal ideas growing into the processes 
by- which human problems are treated, and which 
sees the connexions between one subject and others 
and the whole of life. Prof. Montrose added that. 
university teachers have fot given sufficient thought 
to the problem of testing intellectual qualities other 
than the mnemonic.' We should endeavour to test 
not solely powers of recollection and expression but 
also such other qualities as the ability to discover 
information about a subject, to apply the principles 
of a subject to new situations, to comprehend a new 
and complex statement and to analyse it in relation 
to criteria for testing its accuracy and, above all, 
to test inventiveness and imagmation. Finally, Prof. 
Montrose stressed the importance of the quality of 
“staff m our technological institutions and of providing 
conditions of service that would attract outstanding 
men and women. 


Direction Indicators for Motor-Vehicles 

On May 16 the Minister of Transport and Civil 
Aviation, Mr. H. Watkinson, replying to a question, 
stated that he has received the final ‘report of the 
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Road Research Laboratory on the comparative merit 
of the different types of direction indicators now ir 
legal use on motor-vehicles in Britain and that he 
has reached the conclusion that all three types oi 
direction indicator now permitted should continut 
to be legal, both to meet the needs of different kinds 
of vehicles and also as an aid to the export trade 
The report ıs bemg circulated, and the Ministe 
intends also to circulate to interested organizations 
proposals for the amendment of the construction anc 
use regulations. These regulations would require 
direction indicators fitted to vehicles registered afte» 
the end of 1958 to be amber in colour, neither tc 
exceed nor fall below certam standards of brightness 
and, ‘if of the fore-and-aft flashing type, to Lx 
separated from other lhghts. The Laboratory ha: 
concluded that direction indicators should be ambe» 
in colour, with an intensity between 100 and 50( 
candle-power, and that this colour should not be 
used for other vehicle lights: They are best mountec 
on the side of & vehicle, roughly at the level of th« 
driver's eye, and should emut light forward anc 
backwards and also appreciably at right angles. Nc 
consistent evidence in favour of a flashing rathe» 
than a steady light of equal intensity has been founc 
by the Laboratory, and no change in existing practice 
is recommended, although it is desirable that onc 
type of +indicator should be selected for genera 
adoption and, alternatives avoided. Uniformity o 
type of ‘indicator, position, intensity and rate o 
flash are important, and means for ensuring the 
observance of standards are desirable? 


The Calder Hall Pile 


Tue first of the two atomic piles in the Calder Hal 
Power Station, which will be the first in the world tc 
supply electricity on & large scale from nucleam 


.Sources, has started working. Physical measürement: 


and instrument checks are now taking place, and the 
gradual commissioning of the plant will follow. H.M 
the Queen will perform the official opening of th: 
Station on October 17. For the first time in th 
history of the world, electricity on a large scale wil 
then be supplied from a nuclear power station to : 
national electricity network. 

Calder Hall is part of the Atomic Energy Authority’: 
programme for power stations and is not included n 
the national programme, which envisages the con 
struction of twelve atomic power stations by ele 
tricity authorities during the next ten years at a» 
estimated cost of £300 milhon. The Atomic Energ: 
Authority 18 also building a replica of the first powe 
station on the same site, and another with fou 
reactors at Chapel Cross, Annan, Dumfriesshire 
These have the dual purpose of producing electricity 
and making plutonium for the military programme 
Another atomic power station at Dounreay, Caith 
ness, will have an experimental fast breeder reacto 
capable of creating more fissile material than it burns 


Power from Fusion 


Tue United Kingdom Atomic Energy Authority i 
holding a one-day symposium on controlled thermo: 
nuclear energy on June 4 at Harwell which will be om 
a classified basis. Invitations ‘have been sent t: 
representatives of industrial research laboratories im 
addition to government research establishments ane 
British universities. About fifty people have beo» 
invited in addition to the Authority’s own stafi 
The object of the symposium, at which a genere 
account of the Authority’s own project will be given. 
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is to encourage fundamental research work along 
Imes which will assist the work of the Authority in 
this field. Research on the control of the- thermo- 
nuclear reaction has been going on at Harwell for 
some time. The conference will be held in private, 
and no statement will be issued afterwards. 


Central Pool of Officers for the Oversea Civil 
Service 


On May 17 the Secretary of State for the Colonies, 
Mr. A. Lennox-Boyd, made a statement regarding 
the Oversea Civil Service, further details of which 
were given in a White Paper published the same day. 
Mr. Lennox-Boyd said that the Government has 
decided in principle to establish a central pool of 
officers with exceptional administrative or pro- 
fessional qualifications who would be employed by 
the Government in the United Kingdom and. be made 
available as required for secondment to overseas 
Governments. The central pool will be set up as 
soon as possible. Meanwhile, to meet an urgent 
staffing position which has arisen m the territories 
comprising the Federation of Nigeria, 1t 18 proposed, 
subject to the agreement of the Nigerian Govern- 
ment, to introduce a scheme by which existing 
expatriate pensionable officers can transfer, on certain 
conditions, to a special list of the Oversea Civil 
Service, and officers so admitted will thenceforth be 
in the service of the Government and seconded to 
the local Governments. The scheme will be in a 
form that will permit similar arrangements to be 
applied to other territories 1f considered desirable. 
In reply to questions, Mr. Lennox-Boyd added that 
officers transferred to the special list will be paid by 
the employing countries, at rates prescribed by the 
British Government after consultation with those 
countries, and that H.M. Government will pay the 
pensions and recover the money from the Govern- 
ment in whose service the pensions were earned. 


Fluoridation of Potable Water in Britain 


In view of repeated allegations that the addition 
of fluoride to. publie water supplies might have 
harmful effects, the Minister of Health has again 
consulted the Medical Research Council. The Council 
has transmitted to the Minister the advice of a con- 
ference of experts, which ıt called to review the 
subject, that there is no evidence warranting altera- 
tion or abandonment of the fluoridation projects. 
The experts agreed ın general with the conclusions of 
the United Kingdom Mission (1953) to the effect that, 
despite considerable interest and research, there i8 
no definite evidence that the continued consumption 
of fluorides m water at a level of about l p.p.m. in 
drinkmg water 1s ın any way harmful to health, and 
they consider that if any untoward effect is revealed 
by future research this is most unlikely to be serious. 


Industrial Welfare Society 


In the annual report for 1955, the director of the 
Industrial Welfare Society, Mr. John Marsh, suggests 
that side by side with the demands for scientific and 
technical achievement in industry, there is & great 
need for men who have personal qualities and who 
can influence workers at all levels to be self-respecting, 
co-operative and efficient. Personal qualities are not 
only needed among those concerned with manage- 
ment but also among the specialists. Tho technical 
specialists of industry can create human problems 
which sometimes offset the efficiency they set out to 
achieve. For example, the need for work-study 
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engineers is undoubtedly great; but industry must 
select men for training in these tasks who are funda- 
mentally sound in therr knowledge and understanding 
of ther fellow men. They must certamly know 
something about the effect of changes im skill on a 
man’s reason and emotions. Among other items 
referred to by Mr. Ma-sh are the lack of clearly defined 

romotion systems in the majority of industrial 
concerns and the amazing dearth of suitable reading 
matter for the large number of supervisors and 
apprentices in indusory. 


A Bibliography of Flant Protection 

UNDER this title & comprehensive work covering 
the year 1951 has keen issued m German, English 
and French by the Biologische Bundersanstalt fur 
Land- und Forstwirtschaft in Berlin-Dahlem, under 
the editorship of Dr. J. Barner (pp. xliv +420; Paul 
Parey, Berlm and Hamburg, 1955). ' This biblio- 
graphy, which compcises more than 12,500 titles, is 
in continuity with the original publication or this 
subject begun in 1921 and already including twenty- 
The 
volumes covering the years 1946-50 are to follow in 
the near future. The original layout has been main- 
tained and includes a general section dealing with 
collective works, text-books, reports of congresses, 
bibhographies, etc., followed by other sections on 
diseases and their causes, diseases and host plants, 
1neasures.of plant prctection and an index of authors. 


University of Leeds: Appointments 


Dr. C. E. Luxspxs, of the Institute of Neurology, 
London, has been appomted professor of pathology 
and head of the Department of Pathology in the 
University of Leeds. The following have been 
appointed lecturers in the University: Dr. R. O. 
Gandy (applied mathematics), R. J. R. Hayward 
(Brotherton lecturer in morganic and structural 
chemistry), Dr. G. E. Higgmson (mechanical engin- 
eering), M. A. Jeeves (psychology), Dr. L. Mackinnon 
(physics), P. Sutcliffe (civil engmeering) and W. H. 
Trickett (statisties). 


University of London: Appointments 


Mz. J. D. Evans, Research Fellow at Pembroke 
College, Cambridge, has been appointed to the 
University of Londoa chair of prehistoric European 
archeology, tenable at the Institute of Archeology, 
and Dr. J. H. Birkimshaw, reader in biochemistry at 
the London School of Hygiene and Tropical Medicine, 
has been appointed te the University of London chair 
of biochemistry, tenéble at that School. The follow- 
ing have been appointed to University readerships 
tenable at the Colleges indicated: P. T. Fink 
(Imperial- College >f Science and Technology), 
aeronautics ; -Dr. G. P. Wibberley (Wye College), 
agriculture "with special reference to agricultural 
economics ; and Dr. W. L. Wilcock (Imperial College 
of Science and Technology), instrument technology. 


University of Sheffiald 


In the University of Sheffield the Refractories 
Section of the Department of Metallurgy has been 
created a separate Department of Refractories 
Technology with Prof. White as its head. The 
title of reader in electrical machinery in the, 
University has been conferred on O. I. Butler, senior 
lecturer in electrical engineering. Dr. G. B. Greenough, 
semor lecturer in physical metallurgy, has resigned 
from the University on -appointment as research 
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managef,. Atomic _Energy Authority (Industrial 
~Group), Windscale, Cumberland. 


Announcements 


Dr. Lez A. DuBrings, president of the California 
Institute of Technology, has been elected a member ' 
of the Board of Trustees of the Rockefeller Founda- 
tion, New York. 


Mz. T. D. Waurrrzr, chief pharmacist at University 
College Hospital London, has been elected a foreign 
member of the Royal Spanish Academy of Pharmacy, 
founded in 1589 as the Brotherhood of the Apothe-, 
caries of Madrid'and one of the oldest pharmaceutical 
organizations in Europe. ^- a~ ^" 


REPLYING to questions in the House of Commons 
on May 16, the Parliamentary Secretary to the 
Ministry of Works, Mr. J. E. Bevins, said that the 
research associations as a whole spend about one- 
quarter of their budgets, or more than £l million & 
year, on development. Several development com- 
panies have been formed by the research associations, 
and the Government is also starting some civil de- 
velopment contracts with scientific research associa 
tions. 


THE Challenger Society is prepared to make small 
grants for research in marine biology or oceanography 
at a recognized laboratory during the-year June 

.1956-June 1957. Applications, accompanied' by 
details of the proposed researeh,-should reach the 
Honorary Secretary, Challenger Society, British 
Museum (Natural History), London, S.W.T, before 
June 11. » n 


A symposium on “Rheological Research in the 
Textile Industry”, arranged by the British Society 
of Rheology, will be held at the British Rayon 


- 


Research Association, Heald Green Laboratories, 
Wythenshawe, Manchester 22,' during June 7-8. ` 


. Further information can be obtained from Dr. A. S. 
Lodge at the Association. = i 


AS 

THE summer conference and annual meeting of 
the Society for Applied Bacteriology will be held in. 
Reading on July 16-18. In addition to the usual 
programme, there will be a whole-day excursion to 
the Microbiological Research Department of the 
Ministry- of Supply at Porton. Further information 
can be obtained from the honorary secretary, 
G. Sykes, Boots Pure Drug Co., Ltd., Microbiology 
Division, Standards Department, Nottingham. 


THE eleventh annual physics congress of the 
Canadian Association of Physicists will be held in 
the University’ of Montreal during June 14-16. 
Included in the programme will be three symposia 
on the following topics: high-energy physics and 
accelerators ; geophysics ; and the teaching of high- 
school physics. Further information can bé obtained 
from the Association, c/o the Department of Physics, 
McMaster University, Hamilton, Ontario. 


Tue Royal Institute of Chemistry has arranged a 
symposium on “Recent Advances in the Chemistry 
and Industrial Applications of Cereals”, to be held m 
the University of St. Andrews during June 25-29. The 
three sessions will be concerned with the following 
topics : production of cereals; processing and testing 
of grain and grain products; and applications of 
cereals. Application forms and further information 
can be obtained from the Secretary of the Institute, 
30 Russell Square, London, W.C.1. 


NATURE 


June 2, 1956 Vor. 177 — 


AN international conference on “Chemical Engineer- 
ing in the Coal Industry”, sponsored by the National 
Coal Board, will be held during June 26-29 in the 
new laboratories of the Board's Coal Research 
Establishment at Stoke Orchard; near Cheltenham, 
Gloucestershire. The conference’ wil comprise four 
technical sessions: physical and chemical pre- 
treatment of coal ; fluid bed carbonization ; briquette 


- carbonization ; and liquid by-products. Seven papers 


given by British, French, German, Dutch and 
American workers will be read and discussed. 
English, French and German will be the working 
languages. Attendance will be by invitation only. 


AN international congress on automation, organized 
by the Departmerit of Mechanics of the Conservatoire 
National des Arts et Métiers, Ministry of Public 
Education, will be held in Paris at the Conservatoirb 
National during June 18-24. The aims of the con- 
gress are to consider -certain ‘aspects of general 
automation and its application to various sciéntific, 
technical, economic and psychological fields. It will 
be divided into three sections: general automation ; 
applied automation ; and automation and production. 
Further information can be obtained from the 
Secrétariat du Congrès International 'de l'Auto- 
matique, Chaire de Mécanique, C.N.A.M., 292 rue 
Saint-Martin, Paris 3e, 


Unver the auspices of the International Institute 
of Embryology a congress on developmental biology 
will be held in the United States at Brown University 
during July 23-26, and will be followed by a con- 
ference on cytodifferentiation during July 27-31, 
sponsored by the International Union of Biological 
Sciences. Applications for both meetings should be 
sent as soon as possible to Prof. J. Walter Wilson, 
Department of Biology, Brown University, Provi- 
denee 12, Rhode Island. Correspondence about the 
meetings should be sent to G. A. Norton, Develop-- 
mental Biology Conference Series 1950, National 
Academy of Sciences, National Research Council, 
Division of Biology, 2101 Constitution Avenue, 
Washington 25, D.C. 


Tue fourth of the annual courses arranged by the 
Italian Physical Society at the Villa Monastero, 
Varenna, Lake Como, will be held this year during 
July 15-August 4 and will be on the magnetic 
properties of matter. The course will be in English 
and French, and lectures will be given by the follow- 
ing: C. J. Gorter (Kamerlingh Onnes Labora- 

“tory, Leyden), C. Kittel (University of California, 
Berkeley), N. Kurti (Clarendon Laboratory, Oxford), 
L. Néel (Laboratoire d’Electrostatique eb de Physique 
du Métal, Grenoble), M. H. L. Pryce (H. H. Wills 
Physical Laboratory, Bristol), E. M. Purcell (Harvard 
University), and J. H. Van Vleck (Harvard Univer- 
sity). The fee for the course is 30,000 lire (or 25,000 
lire for shared accommodation). Applications should 
be sent at once to the director of the course, Prof. 
L. Giulotto, Istituto di Fisica dell'Università, Pavia. 


Erratum. In the article entitled Colonial Research 
in the British Commonwealth in Nature of March 3, 
on p. 418, reference was made to the work at the 
Freshwater Field Station at Birnin Kebbi, in Northern 
Nigera; it was incorrectly. stated that a study of 
marine invertebrate fauna wasin progress. This work 
is being~ carried‘ out at Freetown, Sierra Leone. 
Birnm Kebbi, on the River Sokoto, deals with fresh- 
water investigations, mainly on the fish in the 
area. 


- 
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SYMPOSIUM ON THE NEUROHYPOPHYSIS 


N international symposium on the neurohypo- 
physis, arranged by the Colston Research 
ociety and the University of Bristol, was held in 
“ristol during April 9-12. A generous grant from 
“se Wellcome Trust made it possible to extend 
ivitations to workers from the United States and 
Uo. Prof. H. Heller (Bristol) director of the 
ymposium, welcomed the participants and pointed 
Un that this was the first international meeting 
«ntirely devoted to the subject. He reminded his 
«idience that it was also a scientific anniversary, 
nee it was fifty years ago that Sir Henry Dale had 
wcovered the oxytocice effect of posterior pituitary 
«tracts. 

Sir Henry Dale then opened the symposium. In a 
iscinating survey of the history of the subject, he 
xcalled that the first evidence for the presence of a 
iologically active principle in the prtuitary gland 
tas obtained by G. Oliver, a Harrogate physician 
‘ho, having observed the pressor effect of adrenal 
«tract, proceeded im collaboration with E. A. 
cháfer to test extracts of other endocrine glands on 
16 blood pressure of anesthetized animals. Sir 
Kenry then mentioned his early experiments on the 
Mhemistry of the posterior pituitary principles, which 
lready then—im 1909—suggested that they were 
eptides, and described the first separation of oxy- 
vcin from vasopressin by H. W. Dudley in his 
wuboratory, work which found its brilliant conclusion 
nly recently in the establishment of the chemical 
institution of the active peptides by V. du Vigneaud 
ad his co-workers. Similarly, the old difficulty of 
nderstandmg how an organ consisting of neuroglia 
ad nerve fibres could produce hormones has only 
xently been overcome by including the neuro- 
xretory cells in the hypothalamus m the neuro- 
ypophysial system. Based on these developments 
ad on recent unpublished work by Dr. Catherine 
-ebb, Sir Henry drew an interesting parallel between 
1e results of pituitary stalk section and the cutting 
X a cholinergic nerve: in both cases the active 
rinciple(s) disappears rapidly distal to the cut and 
cumulates proximally. 

The rest of.the session was devoted to the morpho-. 
gical aspect of neurohypophysial secretion. Prof. 
J. Bargmann (Kiel), reviewing the relation between 
»urohypophysial structure and function, stressed . 
1e parallelism between the demonstrable amounts 
^ neurosecretory material in the neurohypophysis 
id its hormone content m a variety of physiological 
ad experimental conditions. Fle discussed the site 
` origin of the neurohypophysial hormones and 

entioned the unpublished finding of W. Hild that 
ituicytes in tissue culture are unable to elaborate 
1e hormones. These cells may, however, be con- 
xned in ther release. In conclusion, Prof. Barg- 

ann directed attention to the fact that neuro- 
secretory fibres also enter the pars tuberalis and pars 
termedia. In the discussion, Prof.~B. Hanstrom 
amd) mentioned the- rarity of such fibres in the 
ars intermedia of some mammalian forms, a finding 
ith which Prof. Bargmann agreed. Dr. H. Rodeck 

Jüsseldorf) gave new evidence for the lack of neuro- 
scretory material in new-born animals and in 

fants, and Profs. C. Fromageot (Paris) and H. B. 
an Dyke (New York) agreed that no firm statement 
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can as yet be made as to the chemical nature of the 
neurosecretory substance. 

Prof. Hanstrom, in a comprehensive and stimu- 
lating survey, showed the close similarity m the 
architecture of the necrosecretory systems of inverte- 
brates and vertebrates. Crustaceans and insects, for 


example, have not omy neurosecretory cells in their | 


brains but also specifiz storage organs for the neuro- 
secretory material elaborated. In the discussion, Dr. 
P. A. Jewell (Londcn) described the histological 
appearance of the neurohypophysis of dogs which 
have been continuously hydrated for ten days. 

The day concluded by the annual reception of the 
Colston Research Society in the Great Hall of the 
University, at which’ the Lord Mayor, the Vice- 
Chancellor of the University and the immediate 
past-president of the Colston Research Society, the 
Bishop of Bristol, were present. The president of 
the Society, Prof. Mecgregor Skene, explained the 
origin and purpose of the Colston Research Society, 
and Si Lionel Whitby, the guest speaker, gave a 
masterly address on the importance of endoermology 
in chnical medicine. 

The second day of the symposium was opened 
with a paper by Prof. C. Fromageot (Paris). He and 
Dr. R. Acher have investigated the active protem 
which can be obtainec from ox pituitary glands and 
have found that rs pressor and oxytocic activities 
behave towards chemical and enzymatic agents 
exactly like the pure polypeptides. Mild processes 
like counter-current d stribution.and electrodialysis, 
which do not involve Lydrolysis, dissociate the active 
protein into substances responsible for the oxytocie 
and pressor activities and at least one mert protein. 
This suggested the possibility of a differential release 
of the hormones in vivo. Prof. Fromageot adduced 
evidence for such difference m hormone release in 
lactating rats. Prof. H. Croxatto (Santiago, Chile) 
analysed the chemical and biological properties 
of polypeptides with posterior pituitary-like. act- 
ivities which can be obtained by the action of 
enzymes on blood protems. Though Similar in many 
ways, these artificial peptides differ in some respects 
-from vasopressin and oxytocm. The paper gave rise 
to discussion on, among other topics, Prof. Croxatto’s 


suggestion that his peptides may be connected with: 


the ‘unspecific’ antidiuretic and oxytocic effects so 
frequently encountered in tests with biological 
material. The third paper of the morning was read 
by Prof. H. B. van Dyke (New York), who, with 
characteristic thoroughness and lucidity, reported on 
problems concerned w-th the storage and liberation 
of the neurohypophysial hormones. The relative 
distribution in the lrypothalamic nuclei and the 
neural lobe differs from species to species ; the dog’s 
hypothalamus, for example, ıs much richer ın vaso- 
pressin, whereas camel iissue contains more oxytocin. 
Depletion of hormones stored in the posterior lobe, if 
severe, affects both hormones, although the teleo- 
logical requirement may be only for one. In lactating 
dogs both prmeirples sre depleted from the neural 
lobe; but the depletión of oxytocin is-greater. Prof. 
van Dyke then adduced most interesting new 
evidence on two forms of vasopressin occurring in 
mammalian glands. Only hog extracts contain lysine 
vasopressin ; all other mammalian extracts tested 
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(including those of human glands) seem to contain 
arginine..vasopressin, which has a relatively higher 
antidiuretic potency than hog vasopressin. In the 
discussion, Dr. S. J. Folley (Reading) and Prof. G. W. 
Harris (London) pointed out that differences in 
hormone ratios found durmg lactation in different 
species may be related.to different suckling habits. 

' The afternoon session, under the chairmanship of 
` Prof. J. M. Yoffey (Bristol); was occupied by papers 


- on the metabolism and fate of the neurohypophysial 


principle, Prof. H. Heller (Bristol) surveyed the 
subject and queried the applicability of many in vitro 
experiments with body fluids and tissues. Recent 
results obtained in his laboratory (m collaboration 
with Dr. S. M. A. Zaidi, of Lahore) show that the kid- 
neys and liver in the intact rat mactivate exogenous 
and endogenous vasopressin with very great rapidity. 
In the discussion, Dr. F. Gross (Basle) quoted sup- 
portmg eviderice, and Prof. , Fromageot, explained 
that there are three different chemical reactions 
conceivable by which vasopressin can be quickly 
inactivated. Prof. R. L. Noble (London, Ontario), in 
his paper on the excretion of posterior pituitary 
principles in the urine, described a new method for 
the extraction of vasopressin from body fluids which 
allows a consistent recovery of 85-90 per cent of 
added hormone. He then reported on the occurrence 
of antidiuretic activity m human urme .in conditions 


like dehydration, famting, emotional upsets and' 


electro-convulsive therapy. ' 

The” third day of the symposium began with a 
paper by Dr. M. Ginsburg (Bristol), who described 
experiments which suggest that vasopressin may 
play a part in maintaining the blood pressure after 
hemorrhage. Discussmg a variety of stimuli to the 
neurohypophysis, he emphasized that stimuli for the 
release of hormones must be distinguished from those 
which lead to an increase of production of the active 
` principles. He then described experiments in col- 
laboration with Mrs. L. Brown, in which by means 
of mjections of hypertonic solutions into the internal 
carotid they haye unsuccessfully attempted to pro- 
duce antidiuretic effects in the rat, and enumerated 
factors which might have prevented such responses. 
This led to a long discussion on the efficacy of osmotic 
stimuli to the neurohypophysis, 1n which Drs. P. A. 
Jewell (London), M. Pickford (Edinburgh), D. F. 
Cole (Newcastle), H. E. de Wardener (London), J. C. 
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Sloper (London), H. Croxatto (Santiago) and F.. 


Morel (Paris) participated. 


A paper read by Dr. B. Andersson (Stockholm) 


extended the field of the symposium in a most 
interesting , manner by showing that electrical 
stimulation of certam areas of the hypothalamus by 
the elegant ‘indirect’ method developed by G. W. 


Harris, or by direct injection of hypertonic sodium . 


chloride solution, imduces polydipsia in the goat. 


' This ‘drmking area’ overlaps partially with that from 


which antidiuresis can be elicited. This raises the 
interesting possibilty of a dual role of the hypo- 
thalamic osmoreceptors in regulatmg both water 
intake and water output. Dr. B. A. Cross (Cam- 
bridge) pomted out that he has found m the rabbjt 
that stimulation of the paraventricular nucleus 
results in the release of oxytocm, but that Dr. 
Andersson has shown for the first time that anti- 
diuretic hormone, also can be released by stimulating 
the same hypothalamic area. Dr. Mary Pickford 
(Edinburgh), in a paper with Dr. F. B. Brooks 
(Philadelphia), described expernmnents which make it 
possible that oxytocm, by influencing electrolyte 


^ 
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excretion, has a physiological action on the kidney 
This possibility had been envisaged m the rat by 
Dicker and Heller and Heller and Stephenson; bu 
Pickford and Brooks have now shown that in certai 
circumstances oxytocin modifies renal sodium ane 
potassium excretion in the dog also. 

The afternoon session was devoted to papers o: 
the mechanism of action of the antidiuretic hormone 
Prof. H. Wirz (Basle), by accomphshing the astonish 
ing feat of puncturing single distal tubules of th 
concentrating or diluting rat kidney and analysinp 
the fluid obtamed, has been able to support th 
concepts of H. W. Smith on the site of action of th 
antidiuretic hormone m the renal tubule. He agree. 
with Dr. W. H. Sawyer (New York), the followin, 
speaker, in postulating that the essential action c 
the hormone consists in altering the permeability c 
a section or of sections of the distal tubular eprthelrur 
Both speakers also agreed in the revolu» 
tionary assumption that the antidiuretic hormone i 
not directly concerned in the elaboration of hyper 
tonic urine. Equally interesting was Dr. Sawyer’ 
suggestion that the increase in tubular water absorp 
tion, which he has found to be caused in frogs b: 
neurohypophysial extracts, is based on the sam 
mechanism as their action on the frog’s skin. 

The first paper on the last day of the symposiur 
was by Drs. 8. J. Folley and A. T. Cowie (Reading: 
who gave an admirable survey of the relations of th 
neurohypophysial hormones to the mammary glano 
The interesting concept was mentioned that th 
release of the lactogenic and galactopoietic factor 
from the anterior lobe may be controlled by oxytocin 
thus uniting the main phases of lactation — mul 
secretion and milk ejection. Experiments by Folle, 
and Benson relevant to this hypothesis are givin 
‘encouraging results. A vivid discussion, in which th 
chairman of the session, Sir Solly Zuckerman (Bii 
mingham), Prof. G. W. Harris and Drs. M. Pickforc 
F. Stutinsky (Paris), I. Chester Jones (Liverpool) an» 
J. C. Sloper took part, developed-on the question c 
the reorganization of the cut pituitary stalk. . 
paper by R. J. Fitzpatrick (Bristol) on the relatio 
of oxytocin to uterine function followed. He showe 
that different parts of the uterus vary quantitativel, 
in their response to oxytocin. This was interprete 
m relation to the requirements for.sperm transpor 
and the expulsion of the foetus at term. The thir. 
speaker of the morning, Dr. J. M. Walker (Oxford 
described experiments with G. W. Bisset in whicl 
utilizing & method for the extraction of oxytocin an 
vasopressin from blood, they have investigated tk 
release of the hormone under the influence of drug: 
He made the important point that pharmacologicall 
the hypophysial syn&pse differs from that in per 
pheral ganglia. 

The last session dealt ‘with adrenocortical-neurc 
hypophysial relationships. Dr. R. Gaunt (Summir 
N.J.) after a critical review of the problems ir 
volved, reported on new work with C. W. Lloy 
and J. J. Chart. Their most interesting findin 
perhaps is that hydrocortisone-like steroids eithe 
inhibit the release or facilitate the synthesis ¢ 
vasopressin and of neurosecretory material. 

Dr. I. Chester Jones (Liverpool) continued t 
unravel the relationship between the neurohypc 
physis and the adrenals by deseribing the moorphc 
logical and functional changes in adrenalectomize 
rats with diabetes insipidus. Dr. F. Stutinsky the 


= 


^ compared the effect of the ingestion of hypertoni 


salt solutions on the adrenal cortex of normal rat 
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and animals with diabetes insipidus, and Dr. Lucie 
Arvy (Paris) showed slides which gave the first sug- 
gestion that the neurohypophysis is implicated m 
the osmoregulation of teleost fishes. 

The pleasant atmosphere and the apparently 
general enjoyment in the symposium can be attributed 
not only to the restricted number of participants 
(nearly all of whom were actively engaged in research 
on its subject) but also to the excellent arrangements 
of the Colston Research Society, which housed all 
members in Manor Hall, a hall of residence of the 
University of Bristol. The scientific meetings were 
held in the same building, so that much unnecessary 
inconvenience and loss of time were avoided. The 
proceedings of the symposium will be published as 
Volume 8 of the “Colston Papers". H. HELLER 


EUROPEAN SEISMOLOGICAL 
- — COMMISSION 
MEETINGS IN VIENNA 


HE European Seismological Commission, a 

Commussion set up by the Section for Seismology 
and the Physics of the Interior of the Earth of the 
International Union of Geodesy and Geophysics, 
met in the Institute of Physics of the University of 
Vienna during April 4-7 under the presidency of 
Prof. W. Hiller, of Stuttgart. The Commussion had 
the support of Unesco, and nineteen countries were 
represented. Four topics were discussed: the organ- 
ization and preparation for carrying out large 
explosions, particularly m Alpine regions, for seismic 
purposes ; the progress achieved in the preparation 
of a European Earthquake Catalogue and a seismo- 
tectonic map of Europe; the progress made in the 
design and construction of seismographs, particularly 
those to be used to record near earthquakes, and the 
testing of such instruments; and microseisms. 

The methods of seismic prospecting for minerals 
(particularly for possible oil-bearing structures) by 
letting off small quantities of explosives and receiving 
the reflected and refracted sound waves on geophones 
or seismographs are by now well known, and the 
subject has an extensive literature of its own. It 
was by this means that the British oilfield at Eakring 
was discovered. Only one explosion in Great Britain 
has been large enough to send waves down to 
penetrate all the layers of the Earth's crust, and this 
explosion was accidental—namely, the Burton-on- 
Trent explosion of November 27, 1944. In 1909 A. 
Mohorovičić found a discontinuity at the base of the 
continental layers of the Earth's crust in south-east 
Europe at a depth of 60 km., now called the 
Mohorovitié discontinuity. Its depth varies over the 
Earth, but it is almost always present; in France it 
is estimated to be at a depth of 38 km., and under 
the Central Appalachians m the United States it is 
40-50 km. The possible variation of the depth of 
the Mohorovitié discontinuity under mountain regions 
such as the Alps in Europe is particularly interesting, 
and it is proposed to try to find such depths by using 
the methods of seismic prospecting with sufficient 
quantities of explosives so that the P-waves which 
are generated will penetrate below the discontinuity, 
The time and place of the explosion, being known, 
will give fewer unknowns in the calculations than 
with natural earthquakes, and the arrival times of 
the reflected and refracted waves, being approx- 
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imately known, will render possible the use of faster 
than normal paper speeds in the seismographs and 
thus greater accuracy in the time measurement. 
Moreover, since the explosion point is known, it will 
be possible to arrarge the positions of the seismo- 
graphs to advantage both in azimuth and distance. 

The first experiments in western Europe will be 
carried out by the French during the second half of 
August 1956 at Briançon. The first explosions will 
be set off in the middle of a lake which is situated 
at a height of 2,500 m. above sea-level, and there 
will be five successive explosions of 1, 2, 9. 5 and 
10 tonnes. The first ones will give experience of the 
best methods, and tne whole series will give an idea 
of the optimum or minimum quantity of explosive 
necessary for the purpose. The French will set up 
seismographs situated along two lines which will 
intersect at right anzles at the lake. The explosions 
will also be recorded by seismographs in Germany, 
Italy and perhaps in Czechoslovakia. As soon as the 
results of this work have been studied, the French 
seismologists propos» to make a further series of 
similar experiments from a lake situated 40-50 km. 
to the east of the first one, so that records may be 
obtained over the same ground but in the reverse 
direction. This 1s so that true wave velocities may 
be determined ih ths manner usual in seismic pros- 
pecting. The second series of explosions will probably 
be held m 1957. As soon as the results of the first 
French experiments are known, similar explosion 
experiments will be made in the Eastern Alps, prob- 
ably in the Hohe Tauern, east of Innsbruck in 
Austria, but these will not be possible this year. 

Experiments in the U.S.S.R. along these lines have 
already taken place. organized by the Geophysical 
Institute of the U.S.5.R. Academy of Sciences under 
Academician G. A. Gamburtzev, the results being 
communicated to the Vienna meeting by Prof. E. F. 
Savarensky. The method used by the Russians is 
called the GSZ method and makes use of explosions 
of 50-300 kgm. of maserial. The distance between the 
explosion point and reception point may be up to 
400 km. The charges are usually placed in reservoirs, 
lakes or rivers and are exploded during meteoro- 
logically quiet times £t night. The effective sensitivity 
of the reception devices is increased by properly 
regulated frequency ranges with a maximum ampli- 
fication, by the increase of the general sensitivity of 
the equipment under a low level of internal noise 
and by use of methcds of bunching reception. The 
registration of waves, including radiation of wave- 
length shorter than usually recorded hitherto, is 
effected by the use of many-channel stations which 
permits the most affective correlation methods. 
Receptors are arranged in different azimuths, and 
note is taken of the polarization of the oscillations. 
Different types of waves are distinguished (iongi- 
tudinal, transverse and surface), as are also differences 
between single waves and waves resulting from com- 
plex interference. Separate crossings of profiles and 
also groups of reception points are used, the shot 
point being static. 

In particular, large explosions have been made by 
these methods and for these purposes at Korkino 
near Chelyabinsk in the Ural Mountains, at Tula in 
the European part af the U.S.S.R. and in Central 
Asia. The GSZ method was used in pre-mountain 
&nd mountain regions of North Tien-Shan, in Western 
Turkmenia, in Pamiro-Altaisk and other regions. 
The section from south to north through the moun- 
tain ridges of the Kungey-Ala-Tau and Jan Karsky- 
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Ala-Tau shows two roots going deep into the 
Mohorovičić discontinuity. The granitic layer shows 
no roots, but the Mohorovičić discontinuity repeats, 
with some distortions and with greater amplitudes, 
the surface relief. It is noteworthy that the foci of 
all natural earthquakes in the district originate near 
the basaltic layer, and that the large negative gravity 
anomaly (up to 250 mgl) m the district depends 
mainly on the form of the Mohorovičić discontinuity 
and not on the granitic layer. The GSZ method of 
-deep seismic sounding has thus been used in the 
U.S.S.R. to study the peculiarities of relef of the 


internal crustal layers of the Earth (sedimentary, ' 


. granitic, basaltic), especially in mountain regions ; 
to study these surfaces near deep geological faults ; 
and to give a quantitative physical explanation of 
the peculiarities of the regional gravitational field. 
At the Vienna meeting E. Tillotson described the 
work of Dr. M. N. Hill, of Cambridge, and his co- 
workers, who use explosions at sea in order to 
determune the structure of the sea bed. In this 
method use is made of sono-radio buoys. Prof. 
H. Menzel and his colleagues at Hamburg 1ntend to 
follow this method in order to elucidate the very 
interesting geological structures between Germany 
and Denmark on one hand, and Norway and Sweden 
on the other. 

Reports from countries represented at the meeting, 
and also twelve papers, were read concerning the 
proposed seismo-tectonic map of Europe and ‘the 
making of the European Earthquake Catalogue. 
This project ıs now locally well advanced, and the 
collection and correlation of the data were placed in 
the hands of Dr. M. Báth, of Upsala, with the 
assistance of six colleagues strategically placed in 
Europe. It is intended, when the map has been 
completed, to shade it to show the different degrees 
of seismiciby. 

Six papers were read at the Vienna meeting, and 
a good deal of discussion took place, concernmg 
short- period seismographs for the registration of near 
earthquakes. One paper, presented by Prof. W. 
Hiller, concerned the new short-period seismographs 
with magnetic amplification for recordmg on smoked 
paper, the prototypes of which have been set up in 
Stuttgart. The European Seismological Commussion 
recommended the standardization of the coristants 
of short-period electromagnetic seismographs so far 
as local circumstances permit. Each instrument 
should have a period (T'4) of the movement of the 
ground corresponding to a maximum: sensitivity 
between 0-6 and 1-0 sec., and damping coefficients « 
and B of the pendulum and galvanometer for the 
seismograph without equivalent reaction, greater 
than or equal to 0-6. It was left to a small committee 
under Prof. F. Gassman, of Zurich, to investigate 
the best methods of testing short-period instruments 
by shaking-table experiments. 

Three papers on microseisms were read, and the 
Commission passed a resolution requestmg the 
Seismological Commission of the International Geo- 
physical Year to give as soon as possible all the 
necessary directives for making as complete an 
investigation as possible of mucroseismic activity 
during the International Geophysical Year. Prof. 
K. E. Bullen, of Sydney, president of the Section of 
Seismology and the Physics of the Earth's Interior, 
then gave a lecture on his present tentative views 
concerning the structure of the Earth with 15s mantle, 
core and inner core, and the structure of some of the 
planets. 
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Additional members of the European Seismological 
Commussion were then agreed upon from Czecho- 
slovakia, Lebanon, Poland, Rumania, Switzerland 
(in place of Dr. Wanner, deceased) and the U.S.S.R. 
Officers elected were: President, Prof. P. Caloi 
(Rome); Vice-President, Prof. W. Hiller (Stutt- 
gart); and Secretary, Ele  Peterschmutt (Stras- 
bourg) The next meeting of the Commission will be 
held in Utrecht during Whitsuntide 1958. 

ERNEST TILLOTSON 


RADIO-FREQUENCY PHYSICS 
CONFERENCE IN GENEVA 


HE ‘Colloque A.M.P.E.R.E. (Atomes et Molé- 

cules par Etudes Radio-Electriques) is an organ- 
ization inspired by Prof. R. Freymann, of the 
University of Rennes, which was set up soon after 
the end of the Second World War as a means of 
ensuring fruitful contact between French research 
workers interested ın any branch of physics that is 
concerned with the use of radio frequencies (including 
the microwave region). It was also part of an effort 
to re-establish scientific research in France, which 
had suffered very heavily in the War and was 
quite unfamiliar with the great advances made 
during the years of hostilities. The subjects at the 
annual conferences include dielectric constant and 
loss, magnetic permeability and loss, nuclear mag- 
netic resonance, quadrupole magnetic resonance. 
paramagnetic resonance, ferromagnetic resonance 
and associated effects, and microwave spectroscopy. 
Although primarily a French organization, mterest 
in 1t has become more general, and i$ would now be 
better described as European, although, of course, 
any scientist 1s welcome. It has been a matter of 
considerable pride and satisfaction to the French- 
speaking members that all the conferences have 
employed French as the principal language. I feel that 
this—and the colloquium itself—has helped to give 
the French renewed confidence and has contributed 
in some measure to the present renaissance of 
scientific research in France. It has also made many 
English-speaking persons appreciate the difficulties 
which the prevalent use of English at scientific con- 
ferences poses for many scientists. 

A pattern is being established in which the annual 
conference is held alternately in France and else- 
where in Europe. This year’s conference was held 
during March 21-23 in the Institute of Physics of the 
University of Geneva and was attended by some 
hundred and fifty scientific workers. That for 1957 
will be held in St. Malo, Brittany, and will be organ- 
ized by Prof. R. Freymann. 

A special effort was made to widen the appeal of 
the conference this year m view of the. fact that: ıt 
marks the tenth anniversary of the discovery of 
nuclear magnetic resonance absorption. General 
lectures outlmmg the history and present situation 
m nuclear magnetic resonance were given by Prof. 
C. J. Gorter (Leyden), “Vingt années de recherches 
aux Pays-Bas sur les résonances magnétiques” 
Prof. M. Grivet (Paris), “Exposé sur les travaux 
effectués par l'équipe française de résonance 
nucléaire” ; Prof. L. Giulotto (Pavia), "Exposé sur 
les travaux récents effectués au Laboratoire de Pavie 
dans le domaine des temps de-relaxation nucléaire” 
Prof. R. A. Ogg (Stanford), “Application à la chimie 
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de la résonance magnétique nucléaire" ; and Prof. 
A. Lésche (Leipzig), “Quelques travaux sur la 
résonance paramagnétique nucléaire effectués à 
Leipzig". A lecture by Prof. C. H. Townes (Columbia) 
on the measurement of time by spectroscopic méthods 
was an apt illustration of the application of many 
of the ideas and techniques discussed during the 
conference. 

Some fifty papers were presented in six sessions, 
fairly evenly distributed over the subjects mentioned 
above and representing contributions from some 
thirty laboratories. Preprints of almost all the 
papers were available before the conference ; authors 
were allowed fifteen minutes for presentation of the 
gist of their papers, and the matter was then thrown 
open to discussion. As is usual at these conferences 
the discussions were unusually free and frank and 
therefore most valuable to all concerned. It is~per- 
haps conducive to a free exchange of views at such 
a meeting that the discussion itself 1s not recorded 
or published. 

It is evidently 1mpossible to mention each paper 
in detail, and I am obliged to pick out the ones 
which seemed of more than usual interest. The 
first two sessions on dielectric constant and _loss 
included several papers on measuring techniques. 
There were also two papers on mixtures, which still 
present many difficulties, by J. M. Hough and J. A. 
Reynolds (Hull) and by G. P. de Loor (The Hague). 
Study of the dielectric properties of hydrogen- 
bonded liquids (R. Arnoult et al. (Lille) and C. Brot 
(Paris)) continues to produce mteresting results. G. 
Offergeld (Brussels) deserrbed dielectric measure- 
ments on a series of methacrylate polymers. R. 
Freymann and his group (Rennes) presented papers 
on dielectric effects ın various solids and particularly 
in selenium and zine sulphide, showing the effect on 
dielectric properties of illumination at 3650 A. They 
also showed that one of the dielectric absorption 
regions 1n solid camphor is in reality due to fenchone 
impurity. 

The third session, on eléctron resonance of various 
types, included several papers on free radicals and 
particularly on DPPH. R. Gabillard (Geneva) and 
J. Berlande (Paris) described mgenious uses of elec- 
tron resonance in the control and measurement of 
magnetic fields in particle accelerators. Measure-_ 
ments on ferrites still attract considerable interest m 
view of their great technical importance; several 
papers in the fourth session were. concerned with 
these and ın particular with the Faraday effect (F. 
Mayer, of Grenoble), the behaviour in the resonance 
region (J. Pauleve, of Grenoble), and the effect of losses 
(J. Snieder, of The Hague). In the fifth session, J. 
Winter and J. Brossel (Paris) described electron 
resonance experiments on optically oriented sodium 
atoms in which they observed absorption bands at 
multiples of the usual Larmor frequency. D. 
Dautreppe and B. Dreyfus (Grenoble) discussed the 
effect of hydrostatic pressure on the pure quadrupole 
resonance frequency in p-dichlorobenzene ; the effect 
found is readily interpreted in terms of the effect of 
the pressure on the libration frequency of the mole- 
cule ın the lattice. 

In the last session G. E. G. Hardeman and 
N. J. Poulis (Leyden) presented new results on the 
relaxation time for proton magnetic resonance in the 
antiferromagnetie crystal, hydrated copper chloride, 
and showed that the relaxation is ‘due to interaction 
with the copper ions. W. G. Proctor (Basle) described 
experiments in which the nuclear resonance signal of 
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sodium in sodium ealoride is modified by subjecting 
the samplé to ultrasonic radiation at double the 
Larmor frequency. J. G. Powles (London) discussed 


. the correlation bet-veeri mechanical, dielectric and 


nuclear resonance absorption processes in polymers. 
G. J. Béné, R. Beeler and D. Roux (Geneva) showed 
that paramagnetic resonance can now be used to 
measure magnetic field strength down to about 0:05 
oersted usmg metal-ammonia solutions, which have 
very narrow lines. E. H. Staub (Zurich) has measured 
the nuclear relaxation time for the rare gas xenon . 
and found a satisfactory explanation in terms of 
nuclear quadrupole interactions during mteratomie 
collisions. : 

The success of the conference was due in large 
measure to the excellent organization of Prof. 
Extermann, Dr. Béré, Dr. Denis and Miss P. Cottier. 
A report of the conZerence is being published in the 
May issue of the Archies des Sciences, and copies 
can be obtained from the Institut de Physique, 
Université de Genéve, price 25 Swiss francs. 

J. G. Powzzs 


PELAGIC MOLLUSCA : 
SWIMMERS AND DRIFTERS 


HE Malacological Society of London held an ' 

open discussion meeting m the rooms of the 
Linnean Society on the evening of March 14, with 
Prof. Alastair Graham (University of Reading) in the 
chair. Invitations had been issued to the staff and 
students of biological departments, and there was a 
large attendance, mainly from scientific mstitutions 
in or near London, and also from Reading, Oxford 
and Swansea. . 

Dr. J. E. Morton (Queen Mary College, London) 
introduced the subject of pelagic Mollusca with an 
account of pelagic prosobranchs. Prosobranchs 
became pelagic in two instánees, both of them in the 
order Mesogastropoca. The three families, together 
known as the Heteropoda (Atlantidae, Carmariidae 
and Pterotracheidae), are actively swimming carni- 
vores, and the family Ianthmidae are passive drifters. 
These two groups illustrate strongly contrasting 
modes of attaining tke pelagic life. In the Heteropoda; 
the emphasis was upon the lightening’ and eventual 
loss of the now unnecessary shell, and the develop- 
ment of hghtness md buoyancy, with the tissues 
becoming jelly-like and the heavy viscera restricted 
to an insignificant mass. The mantle cavity was 
fully retained in Atlanta and eventually lost in’ 
Pterotrachea. The foot was transformed into a grace- 
fully undulating fin, and there was considerable speed 
of movement. Large eyes were developed, with great 
visual acuity. The shape of the body became fusi- 
form, the higher families losing the planorboid spiral 
form of Atlanta. They are reminiscent of small 
translucent serpents, moving rapidly, and with the 
sharp teeth of the Euccal mass taking a strong hold 
of smaller plankton.c prey. 

The Ianthinidae adopted a pelagic life in a very 
different way from the Heteropoda. .The shell— 
though lightened—remams of normal size, and forms 
a globular body wharl with a short apex, vivid violet 
in colour, floating mouth uppermost. The animal 
has no special locomotor organs and drifts at the 
surface, buoyancy keing conferred not by jelly-like 
tissues but by a raft secreted by the foot. In Janthina 
ianthina this consists of a bubbled mass of air-filled 
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vesicles ; in I. prolongata and I. exigua it is flatter 
and is üsed also for the attachment of egg capsules 
to its under-surface. The teeth of the radula are 
long and sharp. Janthina feeds on the floating 
siphonophore Velella, attaching itself to the under- 
surface of the siphonophore. and grazmg upon its 
living tissues, until’ the chitinous float 1s stripped 
bare. When feeding on Velella, Ianthina appears to 
lose the raft and to make use of the siphonophore 


not only as food but also to obtein buoyancy and . 


transport. This\specialized mode of feeding suggests 
an origin for the Ianthmidae’among those benthic 


mesogastropods which are sluggish carnivores, grazing - 


on sessile animals, including ccelenterates. Ianihina 
illustrates such a mode of feeding transferred to the 
pelagic level. i 

Dr. J. E. Forrest (Queen Mary College, London) 
directed attention to the interest and importance 
of the order Opisthobranchiata in consıdering the 
development of the free-swimming habit in the 
Mollusca. The order includes benthie as well as truly 
pelagic. species, while some, essentially creepers, are 
yet able to adopt a swimming habit at times. _ It is, 
therefore, perhaps possible to see something of the 
steps by which the pelagic habit was acquired. A 
tendency towards a reduction of the shell character- 
izes this group and culminates, eventually, in its 
absence in the gymnosomatous' pteropods and 
throughout the nudibranchs. The foot also has a 
certam plasticity and 1s frequently modified by the 
development of parapodia or wings which, arching 
upwards on each side, form a cloak enclosing the 
shell and visceral mass as, for example, in Aplysia 
and Akera. In the latter, parapodia are particularly 
well developed, and by their means the animal can 
periodically, and notably in the breeding season, 
perform vigorous and effective swimming movements 
the significance of which, however, is not clear. 

In the Tectibranchiata, both the Bullomorpha and 
the Aplysiomorpha have, apparently independently, 
evolved pelagic representatives, the thecosomatous 
and gymnosomatous pteropods respectively, and of 
all the gastropods which have taken to this mode of 
life they are, perhaps, the most specialized. Limacina, 
& primitive thecosome,: is in many respects inter- 
mediate, sharıng - benthic and pelagic features 
although the animal is planktonic. It has a fully 
coiled shell and visceral mass, swims by means of 
wings, and is microphagous, but still possesses a 
pallial ciliary feeding mechanism. The more special- 
ized thecosomes, such as Cavolinia, Creseis and 

^Oymbulia, have a greatly reduced, paper-thin shell 

` which is no longer coiled, and swim by movements 
of the extensive wings spread out laterally beyond 
the opening of the shell. A pallial feeding mechanism 
no longer occurs, and the feeding tracts are limited 
to the now greatly reduced central part of the foot 
and, in some genera, the wings as well. These are 
minute animals, the larger species measuring perhaps 
2 cm. in length, and im all their features show a 
complete adaptation to a pelagic habit. 

In contrast, the gymnosomes, also minute, are 
carnivores preying, it is thought, on the smaller 
thecosomes. In common with them, they possess 
wings which serve for locomotion and also help to 
keep the animal afloat, but in almost all other 
features they stand apart. The shell is absent, the 
body cylindrical and the complex buccal apparatus 
includes series of suckers for graspmg the food and 
paired-hook sacs in relation to the buccal cavity. 
They have never developed a ciliary feeding mech- 
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anism. Although conveniently considered together, 
the thecosomes and gymnosomes probably represent 
two independent limes of evolution which parallel 
each other in certain respects. To place them together 
in one order, the Pteropoda, is probably an un- 
natural grouping. 

The nudibranchs are more conservative and have 
given rise to only a few pelagic forms—the rare, 
transparent, brilliantly luminous phyllirhoids the 
modifications of which follow less spectacular lines. 

Dr. Anna Bidder (Cambridge) spoke of the 
Cephalopoda, with particular reference to the method 
of swimmmg. Jet-propulsion, the basic swimming 
mechanism of the Cephalopoda, is effected in two 
ways. In the Nautiloidea, the non-muscular mantle 
of which lines the living chamber of the external 
shell, water enters between the overlapping folds of 
the funnel. Proximal ‘circular’ muscles provide the 
necessary expulsive force, and distal longitudinal 
muscles can be used in steering and are firmly 
anchored to the shell through the shell muscles. In 
the Belemnoidea’ and in all livmg cephalopods except 
Nautilus the shell is internal or absent. The circular 
fibres of locomotion constitute the mass of the 
muscular mantle, the major muscles of the tubular 
funnel are longitudinal, and both systems are 
anchored to the guard, phragmacone and pro- 
ostracum or to their derivatives when present. 

Fins, first known as small posterior rounded lobes, 
may be regarded as stabilizers’ during forward move- 
ment and as assisting m gentle to-and-fro or hovering 
movements. Fins show a wide variety in shape, size 
and position; they are missmg in incirrate octopods 
only. The deep web, characteristic of the errromorph 
octopods, the Vampyromorpha, and the squid 
Histioteuthis may, Dr. Bidder suggested, serve for 
medusa-like swimming, especially m the Cirromorpha, 
the small funnel and reduced mantle aperture of 
which seem inadequate for locomotion. Chun’s figure 
of “Opisthoteuthts medusoides" was suggested by Dr. 
Bidder as evidence of this type of swimming. 

Dr. W. J. Rees (British Museum (Natural History)) 
discussed the characteristics of deep-sea cephalopods 
and indicated that very few species have been studied 
alive and that the available depth records with open 
nets are too few to permit precise conclusions. lake- 
wise, records from the neighbourhood of oceanic 
islands are unreliable because of upwelling from deep 
water. Despite this, the broad picture for squids is 
comparable with what is known for other groups, 
especially fish. 

Dr. Rees demonstrated that the web and arm 


. membranes (the functions of which were discussed 


by Dr. Bidder) increase in size m benthic octopods 
and hinted that bathypelagie octopods like Amphi- 
tretus pelagicus may have arisen from deep-water 
benthic forms. Amphitretus, with its thick gelatinous 
outer covering, is the only species of cephalopod 
known to have ‘telescopic’ eyes. The most remark- 
able deep-sea forms, however, are the Vampyro- 
morpha and the Cirromorpha, with their paddle- 
shaped fins, enormous webs and the tactile cir on 
the arms. QCérrothauma murrayi in the latter group 
is very fragie and is the only blind species of 
cephalopod known. - 

Epipelagie squids of the upper 500 m. are chiefiy 
transparent larvæ of the Cranchiidae, but deeper- 
living species at about the threshold of light have 
large eyes (sometimes accompanied by light organs) 
and often retain powerful toothed or hooked suckers 
as in Taonius pavo. Species living at still deeper 
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evels have a very varied range of hght organs and 
are deep red to bluish-black in colour. The tentacles 
nay become long and whip-like with minute suckers, 
as in Mastigoteuthis and. Bathyteuthis. Accompanying 
hese external features there are often reduction of 
‘adula and loss of ink sac, with a general degeneration 
of musculature which is largely replaced by a 
zélatinous layer. Heteroteuthis dispar, with its 
uminous secretion, often regarded as a deep-water 
species, is usually captured ın the upper 300 m. Dr. 

W&ees's contribution was illustrated with colour 
ransparencies, of the various species under con- 
sideration. 

A short discussion followed, in the course of which 
Mr. B. B. Boycott (University College, London) sug- 
zested that analysis of the variety of fin sizes and 
shapes shown ın the animals described by Dr. Bidder 
and Dr. Rees can be made in terms of the stability 
'equirements of their differently shaped bodies and 
arms. He reported observations on Sepia officinalis 
and Loligo vulgaris. Sepia is slightly lighter than 
water, and relatively broad and short: the two fins 
are long, movable, muscular flaps, one on either side 
of the visceral mass. Loligo is slightly heavier than 
water, and relatively narrow and long: the two fins 
are triangular flaps. confined towards the apex of the 
visceral mass. In both animals when swimming fast 

«(‘giant fibre response’), the fins are shut down against 

«the body. When moving gently, waves pass down 

the fins corresponding to whether the animal is 

«noving forward, backwards or turning. The major 
propulsive force in both cases is produced by jets of 
water from the funnel. If the fins are removed in 
Sepia, manceuvring is not much impaired, though 
the animal does not maintain its position in the 
water as wel as usual but tends to drift towards 
the surface. The main defect is that it rolls when 
moving. The fins therefore give the animal lateral 
stability-during gentle swimming. This is probably 
true also for Loligo; but since the funnel is at one 
end, the fins probably also serve to keep the apex of 

«the visceral mass up when the animal is going for- 
wards and down when it is going backwards. That 

sthis is so is indicated by the fact that the head is 
higher than the visceral mass when moving forwards 
and lower during backwards motion. . 


.RECENT FLORISTIC STUDIES: 
BRAZIL, GUATEMALA AND 
TANGANYIKA 


HE following floristic studies have recently 
been published. 

In the Smithsonian Miscellaneous Collections (126, 
1, pp. 1-290, with 128 illustrations; 1955), L. B. 
Smith has given a comprehensive account of the 
Bromeliaceae of Brazil, based on long and intensive 
observations. In preparing this work, the author has 
taken into account the particular interest of this 
group from the point of- view of, vegetative propa- 
gation, economic and horticultural uses—the pine- 
apple belongs here—and, in some areas, the need for 
eliminating bromeliads in effecting the control of 
malaria. A classification of Brazilian Bromeliaceae 
made some twenty years ago comprised some five 
hundred native species ; but since then 135 additional 
species have been discovered, and others are coming 
to hand. An account is given of the sources of 
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information (herbarie’ and earlier published work), 
geographical distribution and origin, and keys to the 
three sub-f&milies and their. genera and species, with 
line drawings of representative species. 

A further contribut-on to the “Flora of Guatemala", 

Part II, “Grasses”, by J. R. Swallen (with the section 
on ‘‘Bamboos” by ¥. A. McClure), is published as 
volume 24, Part II, pp. 1-390, of Fieldiana, 1955 
(Chicago Natural History Museum). In this treatise, 
the author includes 120 genera and 455 species, 
native and introduced. . This very considerable 
number of species is attributed in part to the diverse 
habitats, from tropical lowlands to  sub-alpine 
meadows, which the territory of Guatemala provides. 
The largest genera are Panicum, Paspalum and 
Andropogon, these comprising about one-third of the 
total grass species. In conformity with the general 
arrangement of this Flora, the genera and species are 
set out in alphabetical order. An evident disadvantage 
of this is that certam closely related genera and 
species may be widely separated in the text. More 
than a hundred clear line drawings add to the value 
of this work. 
- The extensive hydrobiclogical survey of Lake 
Tanganyika, undertaken during 1946-47 under 
Belgian auspices, has yielded a further report, in 
which accounts are ziven, by different authors, of 
the Characeae, Hepazicae, Pteridophyta and certain 
families of flowering plants of the Lake region. 
(“Exploration Hydrobiologique du Lac Tenganika 
(1946-1947) : Résultats Scientifiques." Inst. Royal 
des Sct. Nat. de Belgique, 4, Fasc. 2, pp. 1-82 ; Brussels, 
1955.) 


NATIONAL OCEANOGRAPHIC 
COUNCIL 


REPORT FOR 1954-55 - 


HE chief instrument -of the National Oceano- 

graphic Council is the National Institute of 
Oceanography at Wormley, near Godalming, and the 
two main fields of study pursued at the Institute are 
marine biology (centred about problems concerning 
the Antarctic whale fisheries) and marine physics 
(involving mostly studies of surface waves. wind 
stress, and more recently, storm surges). The annual 
report for 1954-55, recently issued*, shows that 
-relatively little work is done in marine chemistry: 
and submarine geolozy.. A comparative analysis of 
publications of the two leading oceanographic: 
institutions in the United States suggests that the 
Scientific programme of the National Institute of 
Oceanography most nearly resembles that of the 
Woods Hole (Mass.) Oceanographic Institution. The 
Seripps Institution, at. La Jolla, Calif, places. 
additional emphasis on biology, geology and chem- 
istry, in descending order, and in this- sense the 
Scripps Institution appears to present the most 
balanced programme. That the National Institute 
of Oceanography compares so favourably with the 
American institutiors is all the more impressive 
when one considers that it is about one-third the 
size of either of them (inasmuch as budget and 
total number of persons employed are an mdex of 
size). 


* Annual Report of the Mational Oceanographic Council, 1 April 
1954-81 March, 1955. Pp.v+38. (Cambridge: At the University 
Press, 1956 ) Bs net 
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The work TEE years on the A 
of ocean waves has served the National Institute of 
Oceanography as & nucleus for an expanding pro- 
gramme in the action of winds upon the sea. Directly 
following the Second World War, work was confined 
to the measurement of sea waves, computation of 
power spectra, and a qualitative interpretation in 


. terms of the ocean-wide distribution of storms.ás- 


revealed by weather maps. The present "annual 
report shows that’ ‘the wave studies have expanded 
in scope; for example, a serious attempt is being 
made by Dr. M. S. -Longuet-Higgins to measure 
vertical displacement `of the water surface and 
instantaneous atmospheric, pressure at the water 
surface simultaneously—a type of measurement that 
is;éssential for developing a clearer physical under- 
standing of the mechanism of wave generation. Dr. 
Longuet-Higgins has also developed an elegant 
theory of the statistical properties of a random 
moving surface—a':form of mathematical language 
particularly suitable for the statement of the prop- 
erties of the ocean surface and most necessary for a 
future physical theory of the generation, propagation 
and dissipation of ocean "waves. Also under r way are 
several mgenious programmes for the obsefvation of 
shallow drift currents due to the wind, studies of 
natural oscillations and storm surges in large basins 
such as the North Sea, and preparations for the 
Institute’s part in the coming International Geo- 
physical Year. 

To describe in detail each of the studies reported 
for 1954-55 and to name each investigator would be 
to reproduce the annual report in substance. My 
selections or omissions do not imply any evaluation 
or criticism ; they merely reflect varying degrees of 
personal interest and the necessity for keeping this 
review brief. However, mention should be made of 
Dr. J. C. Swallow’s newly developed neutrally 
buoyant float for tracing deep currents in the ocean. 
One hopes that the new float will lead to a re- 
awakening of interest in the problem of the general 
circulation of the ~ocean, & problem which has lain 
dormant for about twenty years largely because no 
adequate means existed for measuring directly the 
deep-sea circulation. The problem of describing the 
. deep-sea circulation accurately—and independently 
- of present-day hypothetical elements—is of con- 
“siderable practical unportance because so many eyes 

are cast toward the oceans as 8 place for the ultimate 
disposal of wastes from nuclear reactors. It 1s known 
that certain seas, like the Black Sea, are virtually 
stagnant beneath the top hundred metres and that 
these deep waters might possibly serve as an ideal 
dumping-ground for large volumes of radioactive 
wastes, barring a climatic catastrophe and a sudden 
-türnover of bottom water. 

The deep waters of'all the oceans are isolated from 
the surface to & much lesser extent. The quéstion 
then’ arises as to whether one can tolerate a fairly 
high level of radioactive waste in the deep ocean 
water without contaminating the surface. The 
oceanographer cannot at present give an affirmative 
answer to this question, but certainly Dr. Swallow’s 
new device is the first glimmer of hope that we shall 
soon describe deep-sea currents more accurately. 
Before the War most of the effort of oceanographic 
institutions was directed toward exploring the large- 
scale ocean circulation. At present, only about 5 per 
cent of the publications issuing from the National 
Institute of Oceanography and from the Scripps 
Institution of Oceanography concern the general 
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‘oiroulation of the ocean. The percentage from -the 
Woods Hole'-Oceanographie Institution average: 
somewhat higher, due probably to its proximity t 
the Gulf Stream. The present pauciby of investigatior 
of the really deep sea in Britain and the Unitec 
States wil doubtless be remedied through th: 
stimulus of such new techniques as that of Dr 
Swallow, because of the increasing pressure fo» 
definite information from those concerned  witl 
nuclear energy and as a result of theoretical adyance: 
in dynamical meteorology. Henry STOMMEL 
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CARNEGIE UNITED KINGDOM 
TRUST 


REPORT FOR 1955. 


HE forty-second annual report of the Carnegic 

United Kingdom Trust, covering the yoar 1955* 
is of special interest for its review of the qumquen 
nium 1951-55, during which grants totalling £558,409: 
were paid, and for the statement of policy for the 
next quinquennium, which is appended. The 
development of the visual arts scheme, which was £ 
new venture during 1951-55, has been most encour: 
aging, and a larger allocation is contemplated in thc 
new quinquennium. New lıfe has been infused intc 
many small museums, which have been converted 
into lively centres of culture and of education through 
recreation, and the Trust has joined with the Museums 
Association in urging on the Government the need 
for State aid to the national museums as the only 
real hope of retrieving a serious situation. In- the 
field of community services the largest single 
determining factor durmg the past five years has 
been the Trust’s awareness that problems of material 
want have given place to problems of personal, 
family and community relations, and both the Com- 
munity Services Committee and the Educatior 


Committee have been concerned with research intc 


the causes of social problems arising in families, intc 
the effectiveness of new techniques for dealing with 
family problems, the development of family case- 
work agencies, experimental projects for restoring 
problem families to health, demonstration homes for 
delinquent boys and for the homeless sick, re-training 
of social workers and counsellors and the develop- 
ment of a new university course designed to produce 
general practitioners in social work. ` 

The rehousing of the Scottish Central Library ands 
several other building projects accounted for halt 
the Trust’s- expenditure during the quinquennium, 
but the passing of legislation which brought the 
Scottish Central Library, during 1966, into financial 
independence of the Trust completed the Trust’s 
historic contribution towards the development of the 
public library system. Building projects which the 
Trust has recently supported are used for housing ite 
beneficiaries or for accommodating services 15 wishes to 
support, and have been designed to meet needs which 
have nob so far been comprehended in the provisione 
of the Welfare State; the Trust also emphasizes its 
intention to keep a proper balance between rescue 
work and amenity. 

The statement of policy for tho quinquennium 
1956-60 pomts out that the Trust priors to con- 


* Carnegie United Kingdom Trust. Forty-second idus Report 
1956. Pp. vin-r92 (9 plates). (Dunfermline: Carnegie United 
Kingdom Trust, 1950.) * 
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entrate its resources in limited fields where it can 
magke an effective contribution to development, and 
hat in selecting projects it distinguishes two main 
ypes: development work which is carried out over 
he country as a whole; and experiment or investi- 
sation, which may be carried out on a local basis but 
‘vith the hope that the results may, be of general, 
pplication and usefulness. The main branches of 
tivity for which part of the Trust’s funds have 
ween, allocated for this current quinquennium are sıx 
a number: the encouragement of amateur music 
nd drama activities; the encouragement of the, 
«ractice of the visual arts by amateurs through 
rants towards the cost of occasional expert tuition 
or groups of three or more art clubs; the 
Mevelopment of the local museum service, m co- 
«peration with the Museums Association; the 
upport of the National Councils of Social Service ; 
«he support of the efforts of the Family Welfare 
"Association and Family Service Units to improve the 
muality of family lıfe; and projects selected by the 
«rust to encourage outdoor group activities. In this 
sonnexion, the Trust hopes to contribute to the 
«sources of a national park: or a national forest park 
4nd to increase the value of the parks, as well as 
œ assist field-work in the biological sciences and 
«rcheology, and a sum of £50,000 has^been pro- 
7isionally earmarked for expenditure on such schemes. 
Reviewing the work in 1955, the report records 
he award of grants to sixteen museums and of 
xceptional grants, each of £1,000, to the Highland 
Tolk Life Museum at Kingussie and to enable the 
Jowes Museum at Barnard Castle to remain open. 
3rants were also given to students and to museum 
officials to enable- them to widen their professional 
nd technical knowledge. During the past ten years 
«early ‘a hundred museums have been assisted to 
eorganize their basic layout, and a sum of £50,000 
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has been allocated for such purposes for the 1956-60 
quinquénnium. Support of the visual arts is being 
continued on- the usual lines, and £15,000 has been 
allocated for the purpose. - 

"The report expresses the hope that the plans which 
the Executive Committees of the National Councils of 
Social Service are now considering for increasing their 


-free income will soon produce results commensurate 


with the public services it performs, but meanwhile 
the Trust is increasing to £8,600 its total contribution 
for this service in tke quinquennium. The Family 
Welfare Association’s general-purpose grant has been 
renewed at £2,000 for 1956, £1,750 for 1957 and 
£1,500 for each of the following three years, and 
£10,000 has been set aside for the further develop- 
ment of Family Service Units, of which there are 
now eleven establsked on a permanent basis in 
reasonably well-equipped centres, with warm support 
from the local authorities. A grant of £5,000 over 
five years was made to the Liverpool Research 
Service Society for the purchase and equipment of 
sub-standard working-class houses for the accom- 
modation and trammg of homeless famulies, and 
satisfactory progress is reported. A final grant of 
£1,500 was made for the blind-deaf machine, ‘Arcaid’, 
to be administered by the National Institute for the 
Deaf. The first grou» of twenty-five students com- 
pleted, in the summer of 1955, their four years course 
of training as social workers at the London School of 
Economics, to whick the Trust made a grant of 
‘£20, 000 in 1953, and à second group started in 
October 1955. The ‘Trust has also agreed to finance 
for five years, at a cost of £25,000, the Bristol Social 
Project which has as its main objects the investi- 
gation of stresses and strams in a developing com- 
munity and ther practical prevention and control 
and the education of the community to a higher 
level of responsibility. 
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THE GOLGI APPARATUS AND THE ELECTRON MICROSCOPE 
By Pror, J. BRONTE.GATENBY and R. G. LUTFY* l 


Trinity College, Dublin 


N 1951, A. J. Dalton! first made satisfactory 

electron pictures of the Golgi apparatus. In 
K953, Dalton and Felix? published an important 
nemoir on the Golgi apparatus of the epithelial cells 
of the epididymis and duodenum of the mouse. 
Those’ who previously had at their disposal only the 
Might microscope found much food for thouoht in 
Mhis work. Dalton and Felix described the small 
wranules (or Dalton-Felix bodies) which probably 
always ‘are associated with the Golgi apparatus. 
They showed that the net type of Golgi apparatus 
mound in the epididymis really consists of a series of 
hollow tubes, in section much thicker on one side 
than the other, their cavity filled by more or less 
«compressed vacuoles in chain form (Fig. 1). The 
wall of these tubes consisted of double !amellm 
«sweeping along the length of the Golgi apperatus. 
Their work agreed in broad details with the previous 
«light microscope study by Nassonow?. Outside the 
Golgi apparatus were found comparatively large 
bodies which -stem with neutral red ard methylene 
blue, probably of a nutrient nature Ppeshondee 1). 


* Ein Shams Univeraity, Cairo. 


* 


The double membranss have also been described by 
French and Swedish workers, of whom Johannes 
Rhodin* may be menzioned for his study of the cells 
of the convoluted tubes of the kidney. 

None of this work, however, answered completely 
some important questions which have arisen in 
recent years. Thres of these are the supposed 
relation between the commonly oceurrmg dictyosome 
of invertebrate somatic cells, and of all animal male ~ 
germ calls, and the Golgi apparatus of higher verte- 
brate neurones; arother, the supposed relation 
between secreted mazerial and the ‘Golgi apparatus. 
Work on the latter with special reference to the 
-pancreas has been recently dealt with by one of us5 ; 
a paper by Sjostrand and Hanzon! not accessible to 
us should be consulted in addition. Another puzzling 
question was the nature of the so-called chromophobe 
.patt of the dictyosome, which usually had been 
assumed to be @ coagulable material, which formed 
& greyish inner mass, as observed in osmium pre- 
parations under the tight microscope. If this mass 
was an mtrinsic coagulable part of the dictyosome 
and not vacuolar anc watery; it became difficult to 
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homologize the dictyosome and 
the conventional .vertebrate canal- 
icular apparatus of Golgi as con- 
ceived by Cajal, and generally 
speaking proved correct by Dalton 
and Felix?. 

It is. difficult to make satis- 
factory line drawmgs of electron 
photographs because of their fine 
ground detail. Figs. 1-6 are of 
the epididymis’, the cricket sperm- 
atid (Beams, Tahmuisian, Devine 
and Anderson, unpublished), the 
Stronglycentrotus egg (Afzelius, un- 
published), the sponge Grantia’, 
a human breast cancer cell® and the 
kidney tubule cell. Now in no 
case does the cavity of the Golgi 
apparatus (V) show any coagulum. 
This would appear immediately 
to rule out the older view that 
secreted material appears inside 
Golgi canals or vacuoles. At 
least one convincing exception to 
this is the Golgi spaces of the bile 
ducts in liver cells*. The contractile 
vacuole (cortex and vacuoles) of 
the freshwater sponge and Proto- 
zoa does not stain vitally in 
neutral red, and so far as we 
know neither does any one of the 
meluded spaces (V) in Figs. 1-6. 
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Fig. 1. Part of the Golgi net of the epididymis (Dalton and Felix). Fig. 2. Spermatid 
dictyosome of the cricket, Nemobius (Beams, Tahmisian, Devine and Anderson). 


Turnmg now to the very interesting 
electron photograph of the cricket 
(Nemobius) spermatid dictyosome, 
Fig. 2, we have the usual arrange- 
ments of an included chain of 


Fig. 3. Dictyosome of oocyte of Stronglycentrotus (Afzelius). Fig 4. Dictyosome of 
Grantia choanocyte (Gatenby, Dalton and Felix). Fig. 5. Convoluted tubule cell of 
rabbit (Rhodin). Fig. 6. Human breast cancer, cell of a metastasis (Haguenau and 
Bernard). Fig. 7. Type vertebrate epithelial cell showing net apparatus &bove nucleus ; 
Fig. 1 refers to part of net. Fig. 8. Insect spermatid with dictyosome on right of 
nucleus ; refers to Fig. 2. Fig. 9. Sponge choanocyte with dictyosome ; refers to Fig. 4. 
Fig. 6 is a cross-section of entire Golgi apparatus with elongate canal (cavern). Figs. 
7-9 are from cells seen living with phase contrast 


vacuoles, a cortex of double mem- 
branes different and spongy on " 
the right side of the figure, ‘and ` 

on the extreme left a group of granules varying 
in size from the usual Dalton—Felix type to larger 
vesicles (muicro-vesicles); this then is a dictyo- 
some with four parts. Beams e£ al. consider the 
micro-vesicles to be pro-acrosomic, and we agree. 
In other photographs obtained by Beams and his 
group, this spherical area of micro-vesicles is found 
to have become surrounded by a wall, and is then 
undoubtedly the acrosome just before its adherence 
to the spermatid nucleus. At this stage the large, 
presumably watery vacuoles (V) included in Fig. 2 
have almost completely disappeared. In the spermato- 
cyte, Beams ef al. have shown that prior to the 
maturation divisions the vacuoles (V) are ready and 
developed. Thus part of the preparation for the final 
stages of acrosome secretion appears to be the 
accumulation of water in the dictyosomes. It is to 
be hoped that further information on this point will 
be obtained by Beams’s group. It would now appear 
that the site of acrosome secretion primarily is at 
the outside, and not the inside, of the dictyosome, 
and that the current: idea that the dictyosome 
actually secretes the acrosome may need’ to be 
modified. Moreover, it is now apparently not 
possible to believe that the dictyosome is dehydrating 
the forming acrosomes, 


The electron photograph by Afzelius of the echino- 


derm dictyosome is interesting because the spaces 

which presumably could later swell up to form the 

chain of vacuoles clearly appear not within the 

double membrane, but between pairs of membranes 
ic. 


M, mitochondrion ; 
sphere; N, nucleus; V, vacuole, cavern, canal 


C, cortical membranes; DF, Dalton-Fehnx bodies; Y, yolk 


(Fig. 3). The same appearance is found in Rhodin’: 
examples of kidney tubule cells, in Beams’s materia 
and in Lacy’s pictures of the dictyosomes of Patella 
vulgata neurones (unpublished work). 

In the past there have been differences of opinion 
as to the morphology of intra-cellular bodies, living» 
or fixed, and studied with the light microscope. The 
electron mieroscopists use much thinner sections, andi 
their results are not always easy to interpret. This 
certainly applies to the three distinct parts of the 
Nemobius dictyosome (plus acrosome) of Beams 
et al. (Fig. 2). 

The following conclusions seem possible at thie 
stage of work. (a) The cavities of the Golgi apparatus 
do not become filled with secretion. (b) The chromo. 
philo part of the Golgi apparatus is the double mem. 
branes or cortical substance, whereas the chromo- 
phobe part appears to be a system of caverns (Cajal) 
presumably filled with. water. (c) Secretion takes. 
place near but not in the Golgi apparatus, as if from» 
the ground cytoplasm or from the mitochondria» 
(pancreas), or perhaps from detached parts of the 
double membranes (Dalton—Felix bodies). (d) Neutral 
red used vitally does not initially stain the cortical 
substance or the chromophobe (vacuolar part), but 
does stain either the early secretion or mito- 
chondria, possibly when changing into secretion’, 
(e) The arrangement of the dictyosome into cortical 
substance and Dalton-Felix or small granules is the 
same probably from Protozoa, and certainly from 
sponges, up to mammalian cells. A single vacuole or 


No. 4518 ' June 2, 1956 . x 


chains of watery vacuoles may develop between the 
pairs of cortical membranes, but are not always 
present. 
eavity of the protozoan contractile vacuole. (f) The 
Golgi apparatus,of the neurone is like that of Rhodin’s 
kidney tubule cells (Fig. 5) and Haguenau and 
Bernard’s cancer cell (Fig. 6), that is,-a series of very 
long double lamellated membranes, with or without 
enclosed and neighbouring chains of caverns and 
vacuoles’ 1° 

The arthropod and molluscan dictyosomes in a 
testis viewed with the light microscope are always 
approximately the same size at a given stage (Fig. 8). 
As might therefore be expected,- the number of 
double membranes (that is, paired membranes) seems 
fairly constant for the invertebrate dictyosome, there 
being about twelve m both Helis aspersa, and Lum- 
bricus terrestris spermatids'", 8-10 in the Strongly- 
centrotus oocyte dictyosomes (Afzelius, unpublished), 
and about 6-8 in the Nemobius spermatid dictyosome 
(Beams ef al.). P. Grassé, N..Carasso and P. Favard?? 
have published pictures of the Discoglossus pictus 
spermatid dictyosome with only four very clear 
membranes ; in the rat neurones (Palay and Palade‘) 
four or five pairs are present. There are about 6-8 in 
the late acrosome stage in the mouse spermatid. In 
the mouse kidney tubule* there are membranes con- 
sisting of 2, 3 or 4 pairs. The cerebral cortex neurones 
of the mouse, in the one photograph we have seen, 
have similar ‘strings’ of 2-6 pairs of membranes'*. 
In the pictures of Lumbricus and Helix, the mem- 
branes are piled in,a pyramidal shape, the con- 
ventional curved outline of the living dictyosome 
under phase being brought about by the graduated 
lerigths of the individual- pairs? Where vacuoles 
exist between members of pairs, the count is often 
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difficult to. make, especially where the lamelle are 
more delicate-and tkinner in section, as in Nemobius 
(Beams et al.). 

On the question of the nature of silver and osmium 
impregnation of the Golgi apparatus, which is 
remarkably specific, despite what has been written 
in controversy by some authors, it seems obvious 


that both the metellic and hematoxylm methods s 


depend on a reacticn on or in this system of close 
membranes. K 

Finally there is dne question which cytologists 
who have no electrcn microscope are bound to ask. 
Is it worth while gong on with the light microscope 
in any of its present various forms? After having 
studied electron photographs -made recently by 
various workers, it Ead been concluded that the light 
microscope is useful for finding problems to be 


investigated properly by the electron microscope. 


We thank Drs. Dalton, Felix, Afzelius, Lacy and 
Haguenau and Prof. Beams and his associates for 
generously sending some of their unpublished work 
with comments for our study. It is possible that 
these workers may not agree with some of our 
observations on the information they have been able 
to supply in this field. 
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HISTOCHEMISTRY OF MUCOPOLYSACCHARIDE-LIKE 
SUBSTANCES AND ALKALINE PHOSPHATASE IN MADREPORARIA 


, By THOMAS GOREAU 


Physiology Department, University College of the West Indies, Jamaica 


UCOPOLYSACCHARIDE-LIKE compounds 
and non-specific phospho-monoesterases (phos- 
phatase)? have been found to-oceur in Madreporaria. 
Histochomical investigations were undertaken to 
localize these substances in the polyps of thirty-two 
species of corals belongmg to twelve families. All 
but eight of the species were tropical reef-builders 
collected in Jamaica. Of the non-reef-building 
corals, two were collected in Jamaica, three in British 
waters and three near Naples, Italy. 

(1) Epidermis: The columnar supporting cells 
were strongly positive to phosphatase and periodic 
acid-—Schiff tests, and orthochromatic with respect to 
toluidin blue. In the Dendrophylliidae, the epidermis 
contained little or no phosphatase activity. The 
mucus glands were phosphatase and periodic acid— 
Schiff negative but possessed an intense purplish-red 
-y-metachromasia. The granular glands in the 
Stomodeal epithelium were phosphatase negative, 
positive to the periodic acid-Schiff test *and dis- 
played an intense purplish-black B-metachromasia. 
Nematocysts of the spirocyst variety weré negative 
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to phosphatase tests. faintly positive to the periodie 
acid—Schiff test, anc were virtually unstained with 
toluidin blue. , 

(2) Mesoglea: This was phosphatase-negative, 
orthochromatic wita toluidin blue and strongly 
stained by the periodic acid-Schiff test. The last 
reaction was localized both in the fibrillæ and the 
acellular ground substance. 

(3) Gastroderm: The epithelial cells showed 
very high alkaline phosphatase activity. They also 
stained strongly with periodic acid—Schiff and 
exhibited orthochrormasia with toluidin blue. In the 
cytoplasm of the mature ova, phosphatase and 


periodic acid-Schiff activities were concentrated in & 


narrow zone around the yolk droplets. The septal 
filaments and lateral mesenterial lobes, the ‘absorptive 
zone’ of Yonge aad Nicholis?, possessed higher- 
phosphatase and periodic acid-Schiff activities than 
any other structure in the coral polyp. The phos- 
phatase-negative zooxanthell. were invariably sur- 
rounded by a stronzly phosphatase-positive gastro- 


dermal reticulum in intimate contact with the algal ` 
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surface. The large nematocysts and hyaline glands 
of the septal filaments were phosphatase-negative 
and stained only weakly with periodic scid-Schiff. 


None of these structures displayed metachromasia.* 
. Contractile tissue, especially the fibres of the septal 


retractor muscle, exhibited high phosphatase activity 
but stained very little with periodic acid-Schiff. The 
staining properties of the mucus and granular glands 
in the gastrodermis were tlie same as those for similar 
glands of the epidermis. 


The material of the mesoglea, epidermis and gastro- - 


dermis reactive to‘ periodic acid-Schiff showed the 
histochemical properties of neutral mucopolysac- 

charide in that it was non-metachromatic, resistant to 
amylase and unaffected by peptic and tryptic diges- 
tion. The material in the granular glands reactive 
to periodic acid-Schiff is probably a kind of acid 
mucopolysaccharide due to its strong metachromasia. 
In all cases, the periodic acid—Schiff reaction could be 
blocked by acetylation’. The pyrenoids of the 
zooxanthellae contained an amylase- soluble material 
that reacted strongly with periodic acid-Schiff. Drop- 
lets of a similar material were also observed in the 
lateral lobes at the base of the septal filaments. These 
were found only, in the presence of disintegrating 
zooxanthellae in process of extrusion; hence it was 
, concluded that the amylase-soluble material reacting 
“with periodie acid-Schiff found at this site was not 
glycogen but amyloid liberated by broken-up zoo- 
xanthelle, It is probable that the compound identified 
by Hosoi* as glycogen in Fungia actiniformis, a coral 
containing zooxanthelle, was in fact amyloid of algal 
origin. 

The metachromatic substances in mucus have been 
provisionally identified as simple acid mucopoly- 
saccharides; but the nature of the acid mueopoly- 
saccharide-like material in the granular glands is- 
unknown. Preliminary studies indicate that the 
granular.glands discharge during feeding, and that 
the mucus extruded at this time contains acid 
phosphatase. 

. One of the striking results of this investigation is 


"the one-way correlation between the presence of 


extranuclear alkaline phosphatase and the distri- 


t 
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bution of a neutral mucopolysaccharide-like material 
in coral. Moog and Wenger? found a similar relation. 
Ship in'a wide variety of invertebrate and vertebrate 
tissues. They suggested that the mucopolysaccharide 
associated with phosphatase forms part of a cyto. 
skeleton upon which. enzymes may be attached ir 
specific ways to provide suitable conditions for thei 
activities. The localization of the phosphatase - 
mucopolysaccharide complex at epithelial and othei 
selectively active surfaces in corals indicates that thi: 
enzyme may be connected with active transport 
The phosphatase in the gastroderm-is presumably 
related to food absorption; but the presence of thi 
enzyme in the epidermis is enigmatic. It is sug 
gested (1) that the enzyme may be concerned witt 
flagellar movement, (2) that it may play a part ix 
the formation and extrusion of mucus, and (3) thai 
absorption of food and other substances may occu 
directly through the epidermis. The last postulate 
has received some support from-two separate lines o: 
evidence. It is a well-known fact that some faviic 
and mussid reef corals? can perform extraccelenteric 
digestion by means of septal filaments extrudec 
through temporary openings in the edge zone o: 
the coenosare. Thus, the possibility exists that direc: 
epidermal food absorption may- occur. Electron 
micrograph studies have shown that the free borde: 
of the supporting cells has closely spaced filiform 
processes which may be an adaptation for mort 
efficient absorption of substances from the externa 
medium’, 

Thanks are due to the Challenger Society, the 
Browne Fund of the Royal Society, and the British 
Association for support of various phases of thi: 
work, which was part of-a Ph.D. thesis presentec 
to Yale University. A detailed report of the histo. 
chemical findings will be published elsewhere. 

1 Goreau, T. F., Proc. U.S. Nat. Acad Sei., 39, 1291 (1953). 
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Rep., 1, 135 (1931). ` 


3 MoManus, J. F., and Cason, J. E, J. Exp. Med., 91, 651 (1950). 
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MEASUREMENT OF THE ‘THICKNESS OF THIN FILMS. BY 
MULTIPLE-BEAM INTERFERENCE : 


By'C. WEAVER and P. BENJAMIN 
: Department of Natural Philosophy, Royal Techhical College, Glasgow 


HE multiple-beam interference method-for the 

measurement of the thickness of thin metallic. 
films developed by Tolansky! is now a well-established 
technique. -The film, the thickness of which is to be 
measured, is deposited on à substrate, part of which 
is covered to give a sharp edge to the film. An 
opaque metallic reflecting layer is then deposited 
over the edge of the film. The step in this overlayer 
is measured by using it as one surface of an mter- 


-ferometer and viewing the multiple-beam fringe 


system in reflexion. Provided that the overlayer 
assumes the exact contour of the surface, this step- 
height will give the thickness of the film under- 


* neath. 


S 


Tolànsky has given adéquate evidence that silve: 
fulfils the necessary requirements both in its higl 
reflectivity and its ability to contour the surface 
Some workers have tried metals other than silver 
using fringes -of equal thiekness?? and fringes o 
equal chromatic order‘. In both fringe systems thi 
‘displacement of the fringes at the discontinuity 
caused by the step-edge gives the height of the ste] 
in the opaque layer. Howéver, Avery? has show 
that the thickness of a silver film as measured b: 
multiple-beam interference may vary considerabl: 
with the metal used for the overlayer. It was foun 
that the value for the thickness of a silver film wa 
25 per cent greater when measured using a chromiun 
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verlayer than the thickness when measured with a 
alver overlayer. Avery explained this discrepancy 
sy. considering the silver film to have an aggregated 
tructure’. He suggested that atoms of silver would 
nter the interstices of a silver film more easily than 






stoms of chromium, and that this would lead to a- 


packing-in' effect for silver on silver but not for 
hromium on silver. Another explanation for this 
discrepancy was put forward by Scott, MeLauchlin 
ind Sennett*. They suggested that the structure of 


he chromium overlayer adjacent to the substrate > 


night be less aggregated than that of the silver film ; 
mt no further experiments were carried out to check 
he results of Avery. 

The occurrence of this discrepancy was not con- 
irméd by Heavens’. No evidence of ‘packing-in’ of 
ie atoms of the overlayer material into the inter- 
tices of the film was observed. This disagreement 
aay be.due to the experimental conditions employed 
ry each worker, and the lack of these details in the work 
if Avery makes comparison of the results very difficult. 
, Experiments have been carried out in this Depart- 
nent on the measurement of the thickness of thin 
ilver films, using both silver and. chromium as the 
‘verlayer material. A standard experimental pro- 
edure was adopted for the deposition of these films, 
vhich were evaporated on to selected glass micro- 
cope slides. Fig. 1 shows the position on the sub- 
trate of the silver film (W), and the overlayer films 
f silver (X) and chromium (Y). These three films 
vere deposited in succession without admission of 
ir between evaporations. A mechanical device was 
ised to arrange the slide normally above each source 
a turn, at a distance of 30 cm. Assuming a point 
ource, the maximum possible variation in thickness 
ver the whole surface would not exceed 1 per cent. 
ince the silver film is symmetrically placed with 
espect to the silver source, the thicknesses at the 
wo ends should be identical, and this was confirmed 
within experimental error. The slide was cleaned 
vith "Peepol' hydrogen peroxide (20 vol), dried 
vith cotton wool, and polished with lens-cleaning 
issue. The surface was finally cleaned electrically 
n vacuo. The films were deposited at a pressure of 
07*—10-5 mm. mercury. In view of its marked effect 
n the structure of thin metallic films’, the rate of 
vaporation was considered an important experi- 
aental condition. Silver films were deposited at 
vaporation-rates between I and 60 A./sec. approx- 
nately. In each case the rates of evaporation of the 
ilver and chromium overlayer films were kept con- 
tant at approximately 20 A.[sec. and 3 A.jsec., 
espectively. The thicknesses of the silver films were 
3easured by roultiple-beam interference fringes of 
qual thickness viewed in reflexion. 

The results of these investigations are shown in 
1. They indicate that when the chromium 
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Table 1 

: Rate of | 
Thickness z lr x reba Dey evapora- | 

by X by by 5 ~ on 
(A) (A.) (A) | X 100 -y X100. (Ajse) | 
33; | 395 326 17 3 28 | 
461 | 562 454 22 2 22 — | 
| 8208 215 916 ó 6 n | 

245 202 240 7 2 3 
456 466 427 2 6 38 | 
577 620 613 | 7 6 16 | 
939 994 958 2 2 57 | 





overlayer is opaque, then there is no diserepaney in 
the thickness of the silver film as measured by the 
two different overlayers. | However, when the 
chromium overlayer is not opaque, then a dis- 
crepancy of the type found by Avery occurs. The | 
variation of the rate of evaporation of the silver 
film appears to have no effect on the results. The 
first two tests in Table 1 are with.a non-opaque 
chromium overlayer, whereas the remaining tests 
are with opaque overleyers. The discrepancy in the 
thickness of the silver flm as measured by X and Y 
is expressed as a percentage of X. : 

Schulz and Scheibner? have shown that when a 
beam of light strikes a metal film at normal incidence, 
the phase-change at reflexion can be related to the 
thickness of the film. This phase change becomes 
constant at a certain film thickness, in the case of 
silver at 500 A. It can be assumed that there is a 
similar thickness for chromium, and for films below 
this critical thickness the phase change will be 
affected by the underlying film or substrate. The 
diserepancy in the thickness:measurements when a 
non-opaque chromium: layer is used may then. be 
caused. by a difference in the phase change at 
reflexion on the two sides of the step-edge since the 
underlying substances are different. That is, the 
fringe displacement as the step-edge would consist, 
of the displacement due to the thickness of the silver 
film plus a displacement due to a difference in phase 
change. 

This proved to be the case. An opaque silver layer 
(Z in Fig. 1) was deposited on the chromium over- 
layer; when the step in this layer was measured, a 
thickness for the silver film (W) was obtained which 
agreed with that as measured by the silver overlayer 
(X), as shown by the first two sets of results. It is 
concluded that the disappearance of the discrepancy 
after this final evaporation is due to the elimination 
of the difference in phase change. This conclusion is 
supported by the results of tests with an opaque 
chromium overlayer. There is then no change in the 
measured thickness value when the silver layer (Z) is 
deposited on the chromium. The measured height 
of the step in this laver is in good agreement with 
the values given by the silver and chromium over- 
layers X and Y. 

The investigation is being continued to determine | 
the critical thickness of chromium and the variation 
of phase change at reflexion with thickness, =o " | 

One of us (P. B.) wishes to thank Metropolitan . 
Vickers Electrical Co., Ltd., for the provision of EM 
postgraduate scholarship to undertake this work. 
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* Scott, McLauchlin and Sennett, J. App. Phys., 91, 843 (1950). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Bone treated with Ethylenediamine as a 
Successful Foundation Material in Cross- - 
Species Bone Grafts 


THE optimal bone graft is one which is most 
readily : (1) accepted with least reaction, (2) incor- 
porated in callus formation, (3) vascularized with 
subsequent mineralization, and (4) absorbed (re- 
modelled) by the host. Assuming that the con- 
stituents of bone which-eause failure are contained 
in the organic fraction (antigens, fats, mucopoly- 
saccharides, ete.), its oval would allow host 
acceptance of foreign e. The remaining in- 
organie matrix might then be suitable for surgical 
prosthesis in situations where ‘banked’ bone is 
now required. The use of such inorganic bone 
transplants would, in addition, alleviate the present 
problems of proeuring, storing and supplying whole 
bone. 

Preliminary studies will be reported in which the 
inorganie matrix of heterologous bone prepared by 
ethylenediamine extraction was transplanted success- 
fully. It is generally conceded that fresh autogenous 
bone is optimal for bone grafting. However, condi- 
tions do occur which make its use unfeasible. This 
would be particularly true in a national emergency. 
It is obviously desirable to have readily available 
a supply of bone graft material. 

Past methods for removal of the organic fraction, 
- which would include any antigenic constituents, 

have so altered the bone that it differed in com- 

ü pun and/or structure from that of the original 

one'-, Recently, Williams and Irvinet, Peckham 

and Losee*, and Singer and Armstrong’, using 
ethylenediamine as the organic extractant, removed 
the organie material of bone with little or no change 
in the cation or anion composition or the X-ray 
diffraction powder pattern of the residue. Even the 
carbonate fraction, which is rather easily lost, 
apparently remains intact. 

Other factors being equal, the speed with which 
acceptance, revascularization, absorption and peri- 
‘vascular new bone formation take place in a bone 
graft depends upon the ease with which the osteo- 
genie tissues of the host can penetrate and gain 
attaehment to the graft. With the removal of the 
organie constituents, bone attains an enormously 
increased free surface area immediately available 
without the need for biological debridiment (100 sq.m. 
per gm.)*. 

The bone used in the present work was extracted 
in & Soxhlet apparatus with a mixture of 14 ml. 
triple-distilled water and 86 ml. ethylenediamine 
(95-100 per cent, Eastman) for 48 hr., followed by 
absolute alcohol for 4 hr. (5—7 gm. bone). The latter 
treatment assures removal of any residual ethylene- 
diamine, ethylenediamine carbonate, water, fat and 
an apparent hematin complex resulting from the 
action of ethylenediamine on red blood cells. The 
relatively low temperature (90-95* within the bone) 
required to distil the ethylenediamine results in 
minimal alteration in composition and structure of 
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Fig. 1. Histological section of nine-week graft (hematoxylin and 
eosin). Section 100m thick of bone demineralized with ethylene- 
diamine-tetraacetic acid. Host bone (A) supplying blood vessel 


(C) for perivascular new bone formation (D) in “ED bone” 
graft (B). Notice vital bone cells In new bone (D) 


the inorganic matrix. After extraction, the prepares 
bone has a nitrogen content of less than 0-4 pe 
cent, is very white, apparently bacteriologicall* 
sterile, and retains its form. It can, however, be 
readily shaped with a scalpel. The treated bone can 
also be sterilized by boiling or autoclaving withow 
change in the nitrogen, calcium, phosphate, or as 
composition. 

Cortical defects (20 mm. x 5 mm.) were made ir 
the shaft of the dog's tibia and filled with inlay 
grafts of rat femur and bovine cortical femoral bon. 
treated with ethylenediamine. Weekly radiograph: 
were taken and intraperitoneal injections of alizarir 
red S, a dye having an affinity for new bone growth 
were given. Six dogs received rat femoral bone graft: 
and four dogs received bovine femoral cortical strip: 
as donor material. The rat bone grafts were in place 
six weeks and the bovine bone grafts nine weeks 
Gross and histological evaluation of the grafts 
including microradiography’ indicated apparent ac 
ceptance in all cases. A significant amount of reactive 
bone formation was clearly demonstrated by the 
presence of alizarin red S at each graft site. Al 
grafts were covered with and included in callui 
formation. There was no evidence of foreign body 
reaction nor sequestration. Repair was carried ou 
by an active invasion of blood vessels, connective 
tissue, and tissue fluids from the host into the space, 
of the grafted bone formerly occupied by organi: 
material (which represents about two-thirds of iti 
original volume*). Almost complete revascularizatior 
was noted in the graft of treated bone as early a 
six weeks following implantation. Extensive absorp 
tion of the mineral elements of the graft occurrec 
without the presence of osteoclasts. ^ Absorptior 
was followed by a significant degree of perivascula 
new bone formation (Fig. 1). 

If further study substantiates preliminary findings 
it appears that unlimited sources are immediately 
available ‘for the preparation and storing of steril 
supplies of bone-graft material. 

We wish to thank Dr. S. N. Stein for his encourage 
ment and valuable suggestions. The able assistance 
of Lieut. S. Peckham is acknowledged. The opinion 
or assertions in this communication are the privat 
ones of the writers and are not to be construed a 
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fficial or reflecting the views of the U.S. Navy 
t or the Naval Service at large. 
FRED L. Loser 
Lrovp A. HURLEY 
Naval Medical Research Institute, $ 
National Naval Medical Center, s 
Bethesda, Maryland. Feb. 9. 
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Two-Dimensional Electrophoresis of Serum 
Proteins 


A METHOD of zone electrophoresis in starch gels 
1as recently been described by one of ust, The high 
legree of resolution obtained with this method when 
ipplied to serum appears to be due to the use of a 
supporting medium the pore size of which approaches 
ihe molecular dimensions of some of the proteins 
nvolved, so that resolution by molecular sizes is 

imposed on resolution by free solution mobilities. 


iuperim 
Jonsequently the starch-gel electrophoretic separa- . 


sions result from a qualitatively different process from 
that involved in free-solution electrophoresis. A com- 
bination of the two electrophoretie processes at right- 
ingles should therefore give a much greater degree 
of resolution than is possible with either separately. 
Such a two-dimensional electrophoretic system has 
been tested by us, using electrophoresis on filter paper 
as a close approximation to that occurring in free 
solution. The present communication illustrates the 
type of result which can be obtained; a detailed 
description of the method will be published later. 

- The first electrophoresis is carried out on a 5-mm. 
wide strip of Schleicher and Schill 589 YD filter 
paper using a buffer of pH 8:55 (Poulik, M. D., 
unpublished work) and of ionic strength approxi- 
mately 0-1, prepared from Michaelis stock solution* 
by the addition of hydrochloric acid. The strip 
with the serum proteins separated according to 
their free-solution mobilities is then inserted into a 
starch gel 12 em. in width, and a second electro- 
phoresis is carried out at right-angles to the first. 





Fig.1. T electrophoresis of nor Numan serum 


f group LLB (eft) cn ight). A, albumin; B, a component 
r le " umin ; ^ 
un aalo from albumin and a,-globulin on filter paper; C, D 


bulins on filter r; 6 to O, a,-globulin; P, a component 
— lved from as- prc Poe eg On filter paper; Q, Æ and 
5, B-globulin; T, ulin. Z is a shadow introduced in the 
pho be The black line across 


led. ^ 
indicates the position of insertion of the filter- 
‘ paper strip 
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The gel is made and stained in the way described in 
the previous publication? and the starch-gel electro- 
phoretie conditions are the same as described there 
for serum protein separations. 

A photograph and explanatory diagram of the 
results obtained with 0-01 ml. of normal human 
serum of group TIB +° are shown in Fig. 1. More than 
fifteen resolved components can be seen even at the 
present stage of development of the method. The 
full significance of these results will be discussed in 
the later paper. Hewever, we should like to point 
out that, in addition to an improvement in the resolu- 
tions which can be obtained, information on the 
distribution of molecular sizes in the various electro- 
phoretie fractions results from this new method. For 
example, the z,-globulin fraction obtained in the first 
filter-paper electrophoresis is resolved into more than 
six components by the second starch-gel electro- 
phoresis. This indicstes that there are more than six 
molecular size-groups pi 
serum from the individünl here concerned, 


O. SMITHIES 
Connaught Medical Noi Laboratories, 


M. D. Pourik 
Department of Hygiene and Preventive Medicine, 
University ef Toronto. Feb. 20. 
! Smithies, O., Biochem. J.. 61, 629 (1955). 
? Michaelis, L., Biochem. Z , 234, 139 (1931). 
? Smithies, O., and Walker, N. F., Nature, 176, 1265 (1955). 


Fractionation of Deoxyribonucleic Acid 
by Physical Procedures 
THe use of an ultra-violet light absorption system 
for determining the sedimentation characteristics of 
deoxyribonucleic acid at low concentrations has 
already been described!. Further work has shown 


that the sedimenting boundary is stable and that - 
the measurements cen be made at concentrations of - 


deoxyribonucleic acid as low as 10-* gm./ml. It has 
been found for five preparations from calf thymus 


t in the globulin of 


which have been stmdied* that the distributions of æ- 


sedimentation constants at infinite dilution (for solu- 
tions in 0-2 M sodium chloride) covered a range from 
S, = 10 to at least S$, = 40, and that the individual 
distributions differed significantly, the average sedi- 
mentation constant varying from S, = 23 to S, = 29. 
To confirm that this observed distribution was due 
to a true heterogeneity, a solution of deoxyribonucleic 
acid (0-007 per cent) in 0-2 M sodium chloride was 
centrifuged in a bucket rotor for a sufficiently long 
time to remove all the material with S > 20. The 
supernatant was allowed to stand for 24 hr. at 4° C. 
and the distribution of the sedimentation coeffieients ` 
was then determined. It was found that the average 
sedimentation coefficient was reduced from S — 19. 
to S = 14, and only 4 per cent of the deoxyribonucleic 


acid had a sedimertation coefficient greater than « 


S = 20 (Fig. la). This shows that the o ed 
distribution of sedimentation coefficients 
also that there is no tendency for the cles of low 
sedimentation coefficients to aggregate on standing. 
In order to deterrcine to what extent variations in 
the distribution can arise during the preparative pro- - 
cedure, curves for the distribution of the sedimenta- 
tion coefficients for she deoxyribonucleie acid in the 
nucleoprotein and at various stages during the re- 
moval of protein haze been determined by carrying 
out experiments in 2-5 M sodium chloride, a salt 
concentration at whch the dissociation into deoxy- 


re 


o 
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Weight fraction of deoxyribonucleic acid 


Sues X 10* 














Fig. 1. 

deoxyribonucleic acid (DNA). The area under each curve is the same. 

(a) , 0-007 per cent DNA; ----- DNA Tracilon obtained after 
centrifuging to remove material with S > 30. 

(5 » DNAi in nucleoprotein ; -———— NA prepared by the detergent 

tacthod ; — prepared using’ amyl alcohol and chloroform. 


DNA 
9 | DNA in ‘nucleoprotein gel; 
nucleoprotein ; 





standing for 10 days at 4? C. 


ribonucleic acid and protein is substantially com- 
‘plete’. These distributions were then compared with 
that observed for the final product of deoxyribo- 
nucleic acid after drying in alcohol and acetone and 
rédissolving. Using the method of Kay et aL*, in 
which protein is removed using the detergent dodecyl 


-sulphate, it was found that no marked change of the 
“distribution curve oceurred at any stage during the 


preparation. The distribution of sedimentation 


= eoeffieients for the deoxyribonucleic acid in the 


“tractions further treatment does not affect 


nucleoprotein and for the final product is shown in 
Fig. 1b. On the other hand, when deoxyribonucleic 


acid is prepared by the Sevag procedures, in which 


pro£éin is removed by denaturation with amyl alcohol 
and chloroform, much óf the material of high sedi- 
mentation coefficients is lost during the first two 
extractions. It can be concluded that using this 
method of preparation produces a fractionation of 
the deoxyribonucleic acid rather than a degradation 
or denaturation, since (a) after the first two ex- 
the 
distribution, (b) deoxyribonucleic acid of higher 
sedimentationcoefficients can be removed from the de- 


, natured protein residues and (c) transforming principle 
when: prepared in this way retains its biological 


activity*. It has been reported that deoxyribonucleic 
acid prepared by this method has & lower molecular 
weight than that prepared using the detergent 
method'. Analysis of the base composition of deoxy- 
ribormücleic acid prepared by these:two methods and 
of that from the denatured protein residues of the 
Sevag extraetions showed no significant differences. 
This confirms the conclusion of Lucy? that there is 
no marked correlation between the size of the deoxy- 


ribonucleic acid particles and their base composition. 


Previous work? has shown that when nucleoprotein 
is dispersed in water, in addition to a gel phase which 
is not dispersed on dilution, some soluble nucleo- 
protein is also present. The soluble component has 
been isolated by centrifugation and the distribution 
of the sedimentation coeffieients of deoxyribonucleic 
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Normalized distribution curves of sedimentation coefficient for 


, DNA in soluble component 
DNA in nucleoprotein gel after gel has been 
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acid present has bei determined. As 
shown in Fig. 1c, the distribution cove: 
‘a range of lower sedimentation coeffi 
cients than does the distribution for the 
deoxyribonucleic acid. in the gel.phase., 

If the nucleoprotein gel is allowed ta 

stand at 4? C., it eventually becomes: 

fluid. The loss of the high viscosity 
accompanied by a progressive shift of 

“the deoxyribonucleic acid distribution 
curve to lower values of sedimentation) 
coefficients (Fig. 1c), suggesting that the 
deoxyribonucleic acid is being slowly de- 
graded, probably by a small amount off 
deoxyribonuclease present in the prep« 
aration. Further experiments cons 
firmed that nucleoprotein is susceptiblei 
to degradation by deoxyribonucleasey 
the addition of a small amount of the 
enzyme to the gel causing a much more 
rapid loss of viscosity than was observed 
for the gel alone and a correspondingly’ 
more rapid shift of the distribution toi 
lower values of sedimentation coeffi- 
cients. 

These results suggest that some de- 
gradation of the deoxyribonucleie acidi 
occurs before or during the isolation of 
the nucleoprotein from the thymus 
tissue, producing the soluble component: 

of the nucleoprotein. It seems probable that degrada- 
tion of the deoxyribonucleic acid at these early stages, 
of the preparation may be the major cause of the 
variations observed between different preparations of 
the acid made by the detergent method, since nói 
evidence of degradation or fractionation has been 
observed in this process of preparation of it from the 
nucleoprotein. Degradation of the deoxyribonucleic: 
acid during the preparation of the nucleoprotem 
would also produce breaks in the single strands of the 
twin helix such as have been postulated to explain. 
the decrease in molecular weight observed on heating: 
deoxyribonucleic acid solutions’, 

This investigation has been supported by grants 
to the Chester Beatty Research Institute (Institute: 
of Cancer Research: Royal Cancer Hospital) from. 
the British Empire Cancer Campaign, the Jane 
Coffin Childs Memorial Fund for Medical Research, 
the Anna Fuller Fund, and the National Cancer 
Institute of the National Institutes of Health, U.S, 
Public Health Service. 
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Delayed Effect of Ipsilateral Intracarotid 
. Infusion of Sodium Chloride on the 
Composition of the Parotid Saliva of 

Sodium-depleted Sheep 


. SHEEP with permanent unilateral parotid fistule 

y maintained in good health indefinitely pro- 
vided that sufficient sodium bicarbonate is added to 
‘the daily dietary intake to compensate for-that lost 
lin the hypertonic alkaline parotid salivacIt has been 
shown! that withdrawal of this supplementary sodium 
intake causes. sodium depletion and, as depletion 
fincreases, the ratio of sodium to potassium in the 
parotid saliva falls progressively from a normal value 
of 180: 10 to as low as 10: 180. This response to 
sodium depletion is not significantly affected by 
lhanges in the potassium intake. Restoration of the 
n bicarbonate supplement, in an amount 
nt to correct the sodium depletion, causes 
composition of. the parotid saliva to return to 
ormal «0 
iring the investigation of this aspect of parotid 
secretion, we have observed the effect of infusing a 


concentrated solution of sodium chloride into the 
ipsilateral carotid artery of sodium-depleted sheep. 
This caused, after a time delay of 100-150 min., a 
rapid increase in the ratio sodium/potassium of the 
parotid saliva. The rise occurred only if the infusion: 
caused a significant change in the sodium balance 
of the animal. 

The details of the experiments are as follows. In 
addition to a left parotid fistula, each sheep had a 
sarotid loop in the neck on the same side’. Sodium 
depletion was produced by withholding or reduci i 

























the supplementary sodium bicarbonate. The degree- 


of sodium depletion varied in the several experiments ; 
but the ratio sodium/potassium of the parotid saliva 
was in all cases less than 1-0 on the day of the in- 
fusion. The procedure for sodium chloride infusion 
was essentially that described by Verney?, with the 
modification that the experiment was performed 
during constant stimulation of the gland by the 
nfusion of acetylcholine (1: 50,000 in 5 per cent 
lextrose at the rate of 0-5 ml./min.) into the carotid 
oop. This acetylcholine infusion caused an abrupt 
wd sustained increase in the rate of parotid salivary 
secretion as well as an increase in the ratio sodium/ 
fassium to approximately unity. After a base-line 












Intracarotid 4moles NaCl 
att-6ml/min. 
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m.equiv./l. 


intracarotid 4 ] 
^ Amoles NaCl at F6mi. /min. 





0 5 10. 15 
hours 


Fig. 2. Parotid fistula sheep No, 19, depleted of sodium. No 
~ change in the salivary sodium and potassium concentrations 
occurred after the rapid ipsilateral intracarotid infusion of 
64 m.equiv. of sodium:chloride (4:0 molar at 1-6 ml/min.) 
: 





period of 2-4 hr., during which the rate of parotid 
salivary secretion settled down to a relatively cón- 
stant rate of 2-4 ml.'min., and there was no further. 
change in the ratio sodium/potassium, the sodium 
chloride solution was infused. This was made up to 
a concentration of 4 molar in distilled water, and 
infused into the carotid loop at a rate of 0-4 or 1-60 
ml./min., using a mctor-driver syringe. The saliva 
from the fistula was collected directly into a stainless 
steel tray, and the animal was conscious and un- 
restrained throughout the experiment. 

In the first experiments, a total amount of 200—300 
m.equiv. of sodium was infused over a period of 
30-40 min. In most instances this caused an imme- | 
diate small rise in the parotid salivary sodium con- - 
centration which persisted only until the end of the 
sodium chloride infusson. There was usually a fall in 
the rate of the salivazy secretion during this period ; 
but recovery. occurred immediately after the in. 
fusion ceased. The ratio sodium/potassium in the 
saliva then returned approximately to the base-line 
level until 100-150 min. after the commencement of s, 
the infusion, when there was a rapid and progréasive 
rise (Fig. 1). This was observed in three experiments 
in which the 4 M sod:um chloride infusion was given 
at the rate of 1-60 ml/min., and in five other experi- 
ments in which approximately the same amount was 

m infused. at one-quarter that rate. 

The delay period was always at 

least 100-150 min. after the start 

of the sodium chloride infusion 

As the total loss of. sodium in 

the saliva during each experiment 

was, up to the time of the infusion, 
only about 60 m.equiv., the in- 
fusien caused a significant change 
in che sodium balance of the 
animal. 

s = Two experiments were 
on sheep similarly prepar 

" which the sodium chloride in- 

fusicn was given at the rate. of 





only 10 min., so that the amount 
of sodium infused. approximately 








Jig. 1. Parotid fistula sheep No. 16, depleted of sodium. The delayed change in the 
concentrations after the rapid ipsilateral intracarotid 
infusion of 240 m.equiv. of sodium chloride (4:0 molar at 1-6 ml./min.) 


‘Saliva, sodium. and potassium 





equalled the amount lost in the 
parotid saliva during, the experi- 
mens. No delayed change in the 
sodium /potassium ratio of the saliva. 
occurred (Fig. 2), E 


20 


1-60 mL/min., but fer a period of MEC 
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Thus the delayed response to the sodium chloride 
infusion occurred only when the sodium balance of 
sodium-depleted sheep was significantly altered. 
Analysis of blood taken from the transverse facial 
artery of anesthetized sheep has shown that the 
sodium concentration rises by 7-35 m.equiv./l. during 
the infusion of 4 M sodium chloride at these rates 
into the corresponding carotid artery. These con- 
siderations indicate that the return to a normal 
value of the ratio sodium/potassium in the parotid 
saliva was not due to a direct effect of the increased 
sodium ion concentration in the blood perfusing the 
gland. It seems likely that the site of action of the 
infused sodium ions was elsewhere in the body, and 
the time delay suggests that either a specifie humoral 
agent was elaborated in response to the infusion, or 
the produetion of some agent necessary for the 
maintenance of a low salivary sodium/potassium 
ratio was inhibited. Investigation is proceeding to 
determine the site of t 'sponsive region in the 
body, and the specific y in which changes in 
sodium balance may i nee it. This experimental 
procedure, using a conscious undisturbed animal, 
should be of value in studying the biological regula- 
tion of sodium, since a change of sodium balance 
induces in,the sensitive tissue a response of large 
magnitude on a short time-scale. 

This work was aided by grants from the National 
Health and Medical Research Council and the Wool 
Industry Fund of the Commonwealth of Australia. 

I. R. McDoNarp 
D. A. DENTON 
Department of Physiology, 
University of Melbourne. 
Jan. 3. 


1 Denton, D. A., J. Physiol. (in the press). 
? Verney, E. B., and Vogt, M., Quart. J. Exp. Physiol., 28, 253 (1938). 
3 Verney, E. B., Proc, Roy. Soc.. B, 185, 25 (1947), 


Effect of Cadmium Salts on Testicular 
Tissue 


Tue physiological action of cadmium salts has 
been studied extensively by many authors. Morpho- 
logical disturbances have been described in various 
organs (liver, kidney, ete.). While studying the effect 
of cadmium salts on protein metabolism of us 
(J. P.) observed that cadmium chloride administered 
subcutaneously to rats produces macroscopic lesions 

“Of the testes. This seems to have escaped the notice 
of prgvious @uthors and therefore this phenomenon 
was studied more closely. 

Mature male rats weighing on an average 300 gm. 
were given 1 ml. 0-03 M aqueous tion of cadmium 
chloride or lactate subeutaneomsIy between the 
shoulder-blades. Male rats injected with an equi- 
molar solution of sublimate servedag controls together 
with®ormal animals. Rats were 2, 4, 6, 8, 10, 
12, 24 and 48 hr. after injection. Already 3-4 hr. 
after injection of cadmium chloride, capillaryystasis 
and edema of the interstitium could be irved 
microscopically, 8 hr. after injection extensive 
hemorrhages developed. Occasionally leucocyte 
infiltration, which was rarely massive, occurred. 
Regressive. changes of spermiogenie epithelium de- 
veloped 4-6*hr. after the injection of eadmium 
chloride (desquamation of cells, pyenosis of nuclei, 
karyorrhexis and lysis of nuclei). 24-48 hr. after 
injection all testicular tissue was severely damaged. 
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Fig. 1. 
ap ance. Fig. 2. Cadmium chloride, 4 
Collapse of tubules, edema of intertubular 
and pro ced degenerative changes of the spermiogenic 
epitheliv Fig. 3. Cadmium lactate, 48 hr. after application. 
_ Histological picture as in Fig. 2. Fig. 4. Cadmium chloride, 
12 days after application. Total necrosis of testicular tissue. 


Sublimate 48 hr, after a merge Rat testis of normal 


. after application. 
, desquamations 


(Bouin, hematoxylin-eosin; x c. 60) 
On the following days all nuclear remain 
disap 1 and complete testicular necrosis set in 
Cadmium chloride and lactate have the same effect 


whereas sublimate does not produce any obviou. 
histological ehanges in a. Morphologica 
lesions in the ovaries of female rats after cadmiun 
chloride administration were not observed; bu 
functional changes cannot be excluded. The change: 
described were found in the testes of all animal 
tested (80 males), whereas changes in other organ 
were only slight, except in the liver, where they 
varied in extent. 
Work on this problem is being continued. 


J. PAŘÍZEK 
Z. ZAnok 
Czechoslovak Academy of Sciences, 
Laboratory of Physiology and 
Pathophysiology of Metabolism, 
agregue, 
s and 
II. Institute of-Pathology, 
Charles University, 
Prague. 
Oct. 25. 


Ir has been shown (preceding communication) tha 
the subcutaneous application of small amounts o 
cadmium salts results in a rapid destrüction of al 
tissues of the testicle. 

Recently, Elcoate, Fischer, Mawson and Milla 
showed that prolonged nutritional deficiency of zin 
causes testicular injury’. It may be asked whethe 
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à “effect of cadmium on testicular tissue is not 
»mparable to the effect of a lack of zinc, the former 
sing rapid and sudden. In our experiments it was 
sible to protect testicular tissue of adult rats 
»mpletely from the destructive effect of cadmium 
“04 m.mole cadmium chloride/kgm. body-weight 
abcutaneously) by the simultaneous administration 
* 80, 100 and 200 times the amount of zinc, injected 
i ` the form of acetate subcutaneously iw divided 
38es before, simultaneously with, and after, applica- 
on of cadmium. 

:Of all soft tissues, spermatozoa (and the prostate) 
»ntain the largest amount of zinc. "Turnover of 
ne is greatest in the testes*.. Cadmium and zine 
re -physico-chemically very close to each other. It 
efore attractive. to. speculate that cadmium 
from those molecular structures into 
d is. probably incorporated during the 
ration of. spermatozoa. In view of the fact 
jab it has been. possible to suppress the destructive 
feet of cadmium on. the testis by using many times 
je dose of zinc, a mechanism of competitive in- 
ibition between these two metals may be suggested. 


J. PaARÍzEK 



















zechoslovak Academy of Sciences, 
Laboratory of Physiology and 
Pathophysiology of Metabolism, 


Prague. 
Feb. 23. 
Eleoate, P, V., Fischer, M. L, Mawson, C. A. and Millar, M. J., 
J, Physiol. "123, 58P (1958). 


Mawson, C; An Fischer, M. L, and Riedel, B. E., 
-infernational de biochimie, Bruxelles, 1955. Rés 
“munications, n 
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\ction of an Autolytic Enzyme of Bacillus 
subtilis on the Cell Wall 


MANY biologically produced substances are known 
o. lyse. living micro-organisms. Among them, 
ysozyme-has been studied most extensively for the 
sechanism of its action, and it has been shown that 
his action is the dissolution of cell wall, probably 
he hydrolysis of mucopolysaccharide contained in 
it, Studies on the action of autolytic enzymes, on 
he other hand, are few, and their site of action has 
ot hitherto been known. Recently, one of us 
ibserved very rapid autolysis of amylase-producing 
trains of Bacillus subtilis? and isolated an autolytic 
ubstance(s) from the lysate’. Studies on this auto- 
ytic substance(s) have shown that it lyses the cell 
vall. 

An autolytic enzyme preparation was obtained 
rom the lysate of B. subtilis H by precipitation with 
nium sulphate.  Cell-wall preparation was 

ai from the same bacterium. “Washed cells 
vere disrupted by boiling at 100° C. for 10 min. and, 
urther, by exposure to supersonic vibration. Dis- 
upted cells were digested successively with crystalline 
rypsin, crystalline B. subtilis protease and crystalline 
hyvmotrypsin. The residue seemed to consist mainly 
f cell wall when examined in the electron microscope. 
is shown in Fig. 1, this cell-wall preparation was 
lissolved by the autolytic enzyme solution (crystalline 
ysozyme also dissolved it, but crystalline ribonuclease 
iad no effect). Electron microscope examination also 

‘onfirmed: this result. 

Further investigation of the mechanism of lytic 
ietion was undertaken against living bacteria. 
Recently, Weibull? succeeded in dissolving the cell 
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wall only, by the controlled treatment with lysozyme 
in sucrose, and obtained protoplast. The protoplast: of 
our strain, B. subtilis E, was also formed by treatment 
with lysozyme in the presence of 10—15 per cent suc- 
rose or polyethylene glycol. Therefore, the effect of 
high concentrations of these substances on the lytic 
action of the autolytic enzyme solution was. examined. 
Complete protection was observed during the first 
1-2 hr. but thereafter lysis occurred and action 
scomed to take place in two steps: the dissolution 
of the cell wall, and disruption and lysis of the result- 
ing protoplast. When the enzyme solution was 
for 10 min., the. autolytie activity ` 
was completely abolished. This boiled solution was 
added to the cell suspension in sucrose (15 per cent) 
together with the lysczyme solution. Complete lysis 
occurred, whereas only protoplast: formation was 
observed without boiled enzyme solution. Therefore ' 
it was concluded that this enzyme solution contains 
a heat-stable substance(s) which causes the disruption 
i ddition -to the heat-labile 





Optical density at 600 my 





9 60 120 
Time (min.) 


180 


Fig. 1. Action of the autciytic enzyme solution and lysozyme on 
the cell-wall preparation, The cell-wall preparation was suspended 
in M/30 phosphate buffer, mixed with the autolytic enzyme solu- 
sion or lysozyme solution as indicated. Total volume, 6 mi. ,pH 
32. Rate of dissolution at 30? C. was followed by measuring 

s the changes of-aptical density. at 600 my 


Set 1: ze, control; ae. plus 4 ml at tolytic enzyme 
solutions? AÀ -—A, plus 3^ ml. ,autolytic enzyme solution. 
Set2: Q— o contro]; [1-—[1i: plus ‘lysozyme 0-67 víml.; 


— A, plus lysozyme 6-7 yml. 

In view of these and other results, it seems reüson- 
&ble to eonclude that the primary site of action of 
this autolytic enzyme solution is the cell wall, prob- 
ably the polysaccharide contained in it (poly- 
saccharide was isélated from the cell and its depoly- 
merization by this enzyme solution was demonstrated 
(unpublished results)». A more detailed account of 
this work will, be “published elsewhere. 

Masavasu Now 
Jexko Hosopa: 





"Division of Enzymology, 
Institute of Applied Microbiology, 
University of Tokyo, 
Tokyo. 
Dec. 20. 
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Thompson, R., and Kherazo, D., J. Biol. Chen., 118, 479 (19305. 


2 Nomura, M., J. Agric. Chem, Soe. Japan, 29, 674 (1953). 
3 Nomura, M, J. Agric. Chem. Soc. Japan, 29, 673 (1955). 
* Weibull, C., J. Bact., 86, 688 (1953). 
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Effect of Carbon Dioxide on the 
Manganese Absorption of Red 
Beet Tissue 


Iw an earlier publication! the discovery was 
“reported of a substance extractable by “water from 
red beetroot and capable of inhibiting the active 
&ccümulation of manganese by slices of storage tissue. 
It was suspected at the time that the substance might 
be produced by the dark fixation of respiratory car- 
bon dioxide which, as Burton? showed for potatoes, 
may reach concentrations of about 7 per cent in 
bulky storage organs. I have now shown that the 
presence of carbon dioxide in solutions from which 
beetroot tissue slices are absorbing manganese reduces 
the rate of absorption. The reduction in rate is 
proportional to the concentration of carbon dioxide 
up to about 40 per cent, at which the rate appears to 
.be minimal. à 
When slices of beetróot tissue are freed from 
natural inhibitor by prolonged washing in running 
water, inhibition of salt absorption capacity can 
again be produced by exposing the tissues to carbon 
dioxide in gaseous form before placing in the man- 
ganese solutions. The degree and duration of this 
condition depend on the concentration and duration 
of exposure to -carbon dioxide. These facts support 
the hypothesis that a naturally occurring inhibitor 
Of salt absorption may be a carbon dioxide fixation 
product. Further support is provided by the fact 
-that a greater degree of inhibition results when beet- 
roots are stored at temperatures of about 25? C. instead 
of the more usual 10? C., and when they are stored in 


closed containers so that respiratory carbon dioxide 4 : 
r X “which has given good results both when used for ths 


accumulates. 

The exposure of inhibitor-free beetroot tissue to 
earbon dioxide concentrations of about 3 per cent 
(or short exposures to concentrations up to 10 per 
cent) when oxygen was the complementary gas pro- 
duced a subsequent stimulation of manganese absorp- 
tion on placing in solutions free from carbon dioxide, 
although ‘higher concentrations or longer exposures 
produced the usual inhibition. This suggests the 
possibility of the formation of another fixation pro- 
duct or the oxidation of the inhibitor to form a 
metabolic stimulant. It is hoped that full results will 
be reported elsewhere. 

Dale and Sutcliffe? question the significance of a 
water-extractable inhibiting substance in connexion 
with the dormancy of stored beetroot or the develop- 
ment of a capacity for salt absorption in slices of 

"eut tissue, and they claim that the observations of 
Skelding and' Rees were due to the presence of 
relatively indiffusible anions such as malate and 
citrate in the extracts. This may well have been 
the case, although Dale and Sutcliffe-quote no figures 
for the organic acid content of their tissue extracts 
to support it. The results reported above are, how- 
ever, consistent with the formation in beetroot tissue 
of an inhibiting substance, and the formation of 
acids by carbon dioxide fixation in plant tissues is 
well known. It eould be the case that the presence 

. of organic acids in the cytoplasm in certain concen- 

trations is inhibitory ; but if so the explanation would 
more probably lie in a specific action of the acid 
on absorption centres. rather than in the presence 
of an ion of low»mobility in the external solution. 

The effect of externally applied malate might also 

be on absorption centres. 
forward here as to the reason for the undoubted low 
level of salt absorption capacity in newly cut storage 
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tissue is correct, an inhibiting “substance max 
well be of significance in the life of tuber-forming 
plants. 
A. D. SkgrLDING 
Botanical Department, 
University of Birmingham. 
March 20. 


! Skelding;:A. D., and Rees, W. J., Ann. Bot., N.8., 16,513 (1009; 
t Burton, WG., New Phyt., 50, 287 (1951). 
2 Dale, J. E., and Sutcliffe, J. F., Nature, 177, 192 (1950). 


A Selective Medium for the Isolation of 
Basidiomycetes 


Ix the course of a programme of work involvin. 
the isolation of wood-rotting fungi from infecte: 
Scandinavian wood-pulp, considerable trouble wa, 
experienced with rapidly spreading mould contare 
inants, particularly Trichoderma viride’. In man: 
cases, attempts to isolate Basidiomycetes from staing 
known to be caused by these fungi failed, due nc 
only to the growth of Trichoderma which in a shor 
time covered the surface of the malt. agar mediuny 
but doubtless also to secretion of the antibiotic: 
viridin and gliotoxin by this mould, which are activ. 
against many fungi*. Experiments have shown tha. 
Trichoderma isolated from wood-pulp is able to retardi 
and in some cases prevent, the growth in artificia 
culture of various Basidiomycetes... — pe 

This difficulty has now largely been overcome ix 
these laboratories by the development of a selective 
edium containing 0:006 per cent o-phenyl phenol 





isolation of wood-rotting fungi from wood-pulp anc 
also, in conjunction with an air-sampling apparatus 
from the air in a pulp mill The latter work wai 
done in-an attempt to demonstrate the presenee o: 
Basidiomycete diaspores in the aerial microflora of & 
Norwegian pulp mill, and was very successful. Using 
the selective medium, Formes annosus waa isolatec 
from several locations together with four other (a: 
present unidentified) Basidiomycetes. None- was 
obtained by exposing plates of normal malt agar. 

The selective medium has the following com 
position : 


*Oxoid' desiccated malt extract 3.gm. 
‘Oxoid’ mycological peptone 0-5 gm. 
Agar-agar 2-5 gm. 
o-Phenyl phenol 9-006 gm. 
Distilled water 100 mil. 


The medium is autoclaved at 10 lb./in.* for 10 min 
The required amount of o-phenyl phenol is addec 
from a stock solution prepared by dissolving 1 gm 
in 50 ml. industrial alcohol. This solution is dilutec 
to 100 ml. with distilled water and is quite stable. 

Extensive tests have been carried. out with thir 
medium. We have found that several Basidiomycetes 
isolated from wood-pulp will grow, albeit slowly, ir 
media containing up to 0-0l:per cent w/v of o-pheny 
phenol. The growth of bacteria can at the same timé 
be prevented by the normal method of lowering the 
pH of the.medium to about 3-5 with sterile lactic 
acid, without affecting the selective action of the 
o-phenyl phenol towards Basidiomycetes. 

At a concentration of 0-006 per cent o-pheny. 
phenol, certain moulds (for example, Cladosporium 
Sp. Alternaria sp., Penicillium spp.) will produce 
restricted colonies after about a fortnight on the 
medium. Also, from one pulp sample, a strain o 
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a) (2) 


ig. 1. Contiguous fragments of infected wood-pulp on normal 
id selective malt agar. (1) Only Tri lerma growing. 
(2) Trichoderma suppressed, Basidiomycete isolated 


iehoderma was isolated which was highly resistant 
o-phenyl phenol. Nevertheless, the medium has 
wed to be sufficiently valuable to be used in the 
itine examination of infected wood-pulp. 
(n general, the miero-fungi appear to be much 
we sensitive to this chemical than the Basidio- 
'eetes normally encountered in this work. (The 
ly wood-rotting fungus so far observed which 
led to grow on the medium was Merulius lacrimans.) 
e concentration of o-phenyl phenol can apparently 
inereased somewhat if desired, and it is thought 
it the medium could be used with advantage in 
» isolation of Basidiomycete fungi from soil, 
terials frequently heavily infected with superficial 
lds such as wood-pulp and bark, building boards, 
shwater, pulp mill whitewaters and the air. 
fig. 1 illustrates the result of placing infected 
gments of wood-pulp, taken from adjacent positions, 
normal and selective malt agar plates. Complete 
ypression of T'richoderma, which was sporing freely 
the pulp, has been obtained with the selective 
dium, and the Basidiomycete responsible for the 
-stain under examination has been successfully 
lated. 

P. RUSSELL 


waters Development and Research, Limited, 
Central Research Laboratories, 
Northfleet, Kent. 
Jan. 6. 


ussell, P., Nature, 176, 1123 (1955). 
insworth and Bisby, “A Dictionary of the Fungi". 


Incorporation of Carbon-I4 into the 
Complex Polysaccharides of Plants 


Tue carbon-14 tracer technique would appear to 
er a unique opportunity for investigations of the 
synthesis and subsequent metabolism of pectins 
d hemicelluloses, provided that there is a measur- 
le synthesis and turnover of these polysaccharides 
plant tissues. After allowing four mature fruiting 
urs, each with four to six leaves and two fruits, 
tached from plum trees (variety Victoria), to 
otosynthesize! in the presence of carbon-14 dioxide 
om 43:5 ye. barium carbonate-'C), the leaf poly- 
*charides and the water-soluble polysaccharides of 
e fruit mesocarp were isolated. Labelling of all the 
»nosaccharide constituents was observed by hydro- 
sing the polysaccharides (N sulphurie acid ; 100° ; 
hr.), separating the products on paper chromato- 
ams and examining with a Geiger counter those 
eas containing the separated sugars. The specific 
tivities of the latter were determined, after elution 
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Table 1 
Specific activity (counts/min./mgm.) | 
Monosaccharide — | 
Leaf Mesocarp | 
polysaccharides polysaccharides 
Galacturonic acid 882 20 
Galactose 1,342 31 
Glucose 3,110 - 
| Arabinose 334 11 
Xylose ! 180 — 
| Rhamnose 184 = 





from the paper chromatograms, as infinitely thin 
films on planchets (see Table 1). The incorporation 
of carbon-14 into the fruit mesocarp polysaccharides 
may be due to photosynthesis by the fruit or by 
translocation from the leaves. 

The highly active glucose undoubtedly arose from 
leaf starch. Clearly, the complex polysaccharides 
are biosynthesized in the leaf and mature plum fruit 
tissues, thus suggesting the existence of a dynamic 
equilibrium between these polysaccharides and their 
monosaccharide constituents in a manner analogous 
to the animal proteins. Jermyn and Isherwood? have 
made an analytical study of the cell-wall polysac- 
charides of pear fruit at various stages of ripening, with 
the conclusion that certain of the polysaccharides 
were being synthesized in over-ripe fruit. The 
synthesis of complex pelysaccharides in mature fruit 
tissues is contrary to the classical view. 

This work forms part of the programme of the Food 
Investigation Organizs*ion of the Department `of 
Scientific and Industrial Research. 


L. HoucH 
J. B. PripHamM* 


Department of Organic Chemistry, 
University, 
Bristol 8. 
* Present address: The Institute of Paper Chemistry, Appleton, 
Wisconsin, U.S.A. 
! Livingstone, L. G., and Medes, G., J. Gen. Physiol., 31, 75 (1947)* 


2 Jermyn, M. A., and Isherwood, F, A. (unpublished results). Jermyn, 
a es Ph.D. thesis, Unirersity of bridge (1949). 


Mitochondrial Nebenkern of the Water- 
boatman 


DunrNG the past few years, in the course of an 
investigation of the chemical composition of the 
acroblasts (‘Golgi apparatus’) in the spermatogenesis 
of the water-boatman (Notonecta glauca), Y have been 
impressed by the stracture of the mitochondrial 
Nebenkern of this animal. The male germ-cells of Noto- 
necta ave very large, the spermatozoon being more 
than a centimetre long, and the Nebenkern is prob- 
ably the largest single body of mitochondrial origin 
that occurs in any organism. Its development and 
subsequent history were worked out long ago” by 
Pantel and de Sinéty!, Poisson? and Voinov’. It is 
formed by the fusion cf the mitochondria present in 
the young spermatid. - 

The purpose of this communication is to direct 
attention to the curicus resemblance between the 
internal structure of this Nebenkern as seen by the 
light-microscope, and that of the ordinary mito- 
chondrion as revealed in recent years by the electron 
microscope. Fig. 1 represents a section of the Neben- 
kern of the young spermatid of Notonecta. It is seen 
to be traversed by flat partitions, which show at 
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Fig. 1, The ovoid Nebenkern in the young spermatid of Notonecta 
glauca, Twelve partitions can be counted, (Fixed in Mann's 
fluid; paraffin section stained in Hirschler's hematoxylin) 
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Fig. 2. Two elongating spermatids of Notonecta glauca. a, Acro- 

some in its vesicle; 5b, group of acroblasts; neb, elongating 

Nebenkern, now divided in two; nu, nucleus. (Weigl's method ; 
unstained 4-,; section) 


least some superficial resemblance to the cristæ mito- 
chondriales of the electron microscopists. The scale 
of the objects is, however, extremely different. The 
mean distance from the middle of one partition to 
the middle of the next, in the Nebenkern, is about 
1,600 mp; in the ordinary mitochondrion the 
corresponding distance is commonly about 30—60 my. 
(see, for example, Sjóstrand and Rhodin!). Sections 
passing at various angles through the Nebenkern 
show that the partitions are not arranged in the same 
way as the criste; nevertheless, it is interesting 
that a laminated structure exists in both objects. 

In the later spermatid the Nebenkern divides in two 
and each half elongates (Fig. 2). The laminated 
structure is now much less evident. 

Joun R. BAKER 
Department of Zoology, 
University, 
Oxford. 
Jan. 13. 

! Pantel, J., and de Sinéty, R., La Cellule, 93, 87 (1906). 
* Poisson, R., Arch. Zool. exp. gén., 68, 23 (1927). 
? Voinov, D., Arch. Zool, exp. gén., 67, 1 (1927). 
* Sjöstrand, F. S., and Rhodin, J., Ezp. Cell Res., 4, 426 (1953). 


NATURE 


June 2, 1956 vou 177 


Leafhopper Transmission of a Clover Vir 
causing Green Petal Disease in Strawber 


THE symptoms of green petal disease? of stre& 
berries in Britain resemble those caused by the as 
yellows virus? in strawberries in California. In seve 
localities where the disease occurs in Kent, sympto 
of the aster yellows type were also found in red a 
white clover (Trifolium pratense L. and T. repens I 
plantain (Plantago major L.) and mayweed (Anther 
cotula L.). 

In the search for vectors of green petal vir 
collections of mixed species of leafhoppers from he 
age in and near strawberry fields were caged 
diseased plantain: and clover plants for appre 
imately three weeks. The insects that surviv 
represented only two species, Euacelis lineola 
Brullé and Macrosteles viridigriseus (Edwards) (« 
termined by Dr. D. A. Young, U.S. National Museu 
Washington, D.C.); to test them as vectors tk 
were transferred to successive plants of red clov 
white clover, celery, mayweed, plantain, Fraga 
vesca L. and Duchesnea indica Focke. In the fi 
tests large numbers of insects were fed on each t. 
plant ; later, single insects were transferred to you 
seedlings of crimson clover (T. incarnatum L.). 

Mixed colonies of E. lineolatus and M. viridigrise 
infected nine out of twelve clover, four of six ma 
weed, and one of three celery test plants. In separ: 
tests with the two species of leafhoppers, E. lineolaa 
colonies infected nine of fourteen clover plants, a 
a further nine transmissions occurred with sin, 
insects. As plantain proved to be a better host thy 
clover for M. viridigriseus, most of the insects of t 
species were fed on plantain test plants; these ha 
developed such mild symptoms in the glasshot 
that diagnosis of virus infection is uncertain. Or 
cne definite transmission, to mayweed, has oceurr 
with M. viridigriseus. 





Fig. 1. 


Viras-induced phyllody in white clover flowers on plan 
infected by Euscelis lineolatus 
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3oth species failed to infect 
Strawberry and D. indica 
» plants, and the relation- 
p between the leafhopper- 
asmitted virus and green 
al disease was determined 
transmission effected by 
ider. Cuscuta subinclusa 
and. H. transferred the 
us from clover to straw- 
ry and D. indica plants, 
ich developed the charac- 
istic leaf and flower symp- 
ns of green petal disease. Strawberry plants of 
* variety Lassen produced identical flower symp- 
ns whether infected by dodder-from clover or by 
ifting to green petal-infected strawberry. 
The general similarity in symptoms and host-range, 
1 in the resistance shown by strawberry to experi- 
ntal infection by leafhoppers, suggests that green 
cal disease may be caused by a strain of the aster 
lows virus. There are, however, differences in 
nptoms on all hosts, implying a distinction be- 
een the green petal and both the eastern and the 
stern aster yellows viruses. 
The frequent occurrence of the disease in isolated 
awberry fields suggests that the green petal virus 
iw be widespread in clover. The prominent phyllody 
the clover flowers (Fig. 1) should have directed 
ention to this disease, but it may have been 
ributed to damage by Dasyneura midges or 
ytoptid mites. Infected red clover plants are 
inted, with yellow leaf margins and veins, and a 
liferation of axillary buds. White clover, although 
veloping elear symptoms, seems less sensitive than 
l, many plants of which have been killed within 
few months of infection. . 
This is the first virus shown to be transmitted by 
fhoppers in Britain. 
N. W. FRAZIER 

Jepartment of Entomology, 

University of California. 

A. F. PosNETTE 
ist Malling Research Station, 
Kent. 
April 6. 

osnette, A. F., Plant Path., 2, 17 (1953). 
razier, N. W., and Thomas, H. E., Plant Dis. Rep., 37, 272 (1953) 


Cytoplasmic Structures in Yeasts 


YorsuyanaGi! has reported long, curved, 
lindrical, occasionally branched, thread-like mito- 
ondria in yeast cells by staining with tetrazolium. 
though mitochondria are often clearly visible in 
‘ing yeast cells, no other observer has ever reported 
ag cylindrical cytoplasmic structures in Saccharo- 
yces; we believe these thread-like structures are 
ystals of dye rather than mitochondria. 

Figs. 1, 2 and 3 show a yeast cell at three optical 
rels after 15 min. staining with 2,3,5 triphenyl 
;razolium. The mitochondria in Fig. 1, in central 
zus, are darkly stained structures with clear centres, 
owing that the dye is deposited on the outside of 
e mitochondrion. Fig. 2 shows the same structures 
low focus as dark spots; a deposit of tetrazolium 
forming. Fig. 3 shows the same eell in high focus ; 
e stained mitochondria appear as light areas due 
the refraction of light by the granules. One hour 
sr (Fig. 4) the deposit is much darker. After 
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another hour (Fig. 5) a crystal of tetrazolium extends 
across the cell. It is probably structures like this 
which Yotsuyanagi! and Ephrussi and Slonimski* 
have mistaken for mitochondria. In other cells 
crystals of dye appear as plates or short broad rods. 

Ephrussi and Slonimski* and Yotsuyanagi' have 
proposed that three kinds of cytoplasmic granules 
are present in yeasts: (1) long cylindrical threads, 
(2) refractile granules which they do not think are 
mitochondria and (3) small ‘true’ mitochondria. 

We have shown that deposits of formazan, especially 
the thread-like structures, are dye crystals, not 
resembling any normal structure present in the yeast 
cell. : 

This work was supported by a grant from the 
American Cancer Society administered by the Com- 
mittee on Growth, Netional Research Council. 


Marion A. WILLIAMS 
Cart C. LINDEGREN 
AKIRA YUASA 


Biological Research Laboratory, 
Southern Illinois University, 
Carbondale, Illinois. 

Feb. 21. 


! Yotsuyanagi, J., Nature, 178, 1208 (1955). 
? Ephrussi, B., and Slonimski, P. P., Nature, 176, 1207 (1955). 


Tue above comment. on our papers starts with the 
assertion that ‘Yotsayanagi has reported long, 
curved, cylindrical, occasionally branched, thread- 
like mitochondria in seast cells by staining with 
tetrazolium”. This is incorrect; the thread-like mito- 
chondria referred to were stained with janus green 
and with Altmann's fuchsin. The observation of 
Williams, Lindegren end Yuasa that "deposits of 
formazan, especially the threadlike structures, are 
dye crystals not resembling any normal structure 
present in the yeast cell" is therefore irrelevant. 

On the other hand, Williams et al. state : *Ephrussi 
and Slonimski and Yotsuyanagi have proposed that 
three kinds of cytoplasmic granules are nt in 
yeasts: (1) long cylindrical threads, (2) refractile 


1042 


granules. which they. do not think are mitochondria 
c and (3) small ‘true’ mitochondria". Our papers show, 
however, that the small granular and the long thread- 
‘like mitochondria, represent, in; our opinion, two 
physiologieal states of the chondriome. 

Bonis EPHRUSSI 

PiorR P. SLONIMSKI 

Y. YOTSUYANAGI 
Laboratoire de Génétique-Physiologique 

du C.N.RB.S., 
Paris. 


Leptospirosis in Piggery Workers 


Ir is generally believed that human cases of the 
type of leptospirosis known as canicola fever arise 
through man’s contact with infected dogs, the dog 
being the only natural host and carrier of the infecting 
organism, Leptospira canicola. The infection in the 
dog may lead to a clinically recognizable disease with 
acute renal symptoms leading to the death of the 
animal; but a milder condition may occur and may 
escape detection. All degrees of infection give rise 
to the carrier state, which may persist for months 
or even years, during which time the leptospiras are 
expelled in the urine, which thereby constitutes a 
potential source of infection to other dogs and man. 

Although the probable source of many human cases 
of eanicola fever has been traced directly or indirectly 
to dogs, there have been instances where no con- 
nexion between patient and dog could be found. 
Four examples of such cases gave rise to an investiga- 
tion into a possible alternative source of infection, 
the results of which present some interesting features. 
The patients concerned in these four cases, which 
arose during the years 1950-55, were all persons 

“employed in piggeries situated within the City of 
,Edinburgh. 1t seemed unlikely that the farm dogs 
were responsible for the infection, since they appeared 
healthy, and sera obtained from them failed to 
agglutinate Leptospira canicola to more than a low 
titre. In one of the piggeries where a single case had 
occurred, it was possible to obtain specimens of blood 
from all of the other human contacts living and 
working there, namely, three men and two women. 
Agglutination tests show that in four of these bloods, 
antibodies to Leptospira canicola were present in high 
titre—1/1,000 to 1/10,000. The one person whose 
^blood failed. to show any response to the agglutination 
test was the young wife, who was the only member 
of the household having no contact with the pigs. 

Blood samples were taken from some of the pigs 

‘selected at random at the time of slaughter. Of 
“seventy-six such specimens forty-six were found to 
have antibodies to Leptospira canicola giving titres 
of at least 1/100 (fifteen were 1/1,000 to 1/10.000). 
Leptospira icterhaemorrhagiae was agglutinated to a 
lesser degree. No antibodies to Leptospira pomona, 
Leptospira hyos or Leptospira bifleca were found in 
any of the samples tested. 

These results indicate that pigs may become 
infected with a species of Leptospira closely related 
to, if not identical with, Leptospira canicola. If the 
responsible organism is indeed Leptospira canicola, 
the infection may have been introduced into the 
piggery in the first place by an infected dog, and 
once established there the infection has continued. to 
spread directly from pig to pig. ; 

To investigate the infectivity-rate among. pig 


workers, blood. specimens were obtained from forty- 
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seven workers employed in twelve different piggesi 
(these figures inelude those already mentione: 
Agglutination tests showed that nineteen (that. 
40 per cent) contained a high antibody content 
Leptospira canicola—1/100 to 1/10,000. Lepto. 
icterhaemorrhagiae was agglutinated to a les 
degree. 

An explanation of this apparently high infectivi. 
rate may be that the workers’ hands are frequer: 
contaminated with infected urine. The conditic 
of their work seem to predispose them to cuts 8 
abrasions which do not heal readily. These injur 
and the fact that the hands are often wet fre 
frequent submersion in water will allow the lep: 
spira to penetrate into the skin readily. 

Further inquiry regarding the health of’ the 
workers whose bloods were positive to Leptosp 
canicola revealed that during the past five years, f. 
of them had suffered from an illness diagnosed. 
canicola fever and, of the remaining fourteen, f: 
had a history suggestive of the disease. No marly 
symptoms of disease in the pig have been observe 
but leptospira have been seen in the urine. 

Further work is in progress, and it is hoped tk 
the results of the complete investigation will 
published in detail elsewhere at an early date. 

H. E. Seiten 
] J. NORVAL 
Publie Health Department, 
Edinburgh 1. 









Joyce D. COGHLAN 
Department of Bacteriology, i : 
University of Edinburgh. 
Jan. 20. 


Electronic Structures of Dithiocarbamat« 
and Xanthates 


Ir has long been realized that the canonical fox 
(Ia) may contribute significantly to the structure 
the dithiocarbamate residue in its complex eor 
pounds, M(S,CNR,), where M is a metal atom as 
^ its valency, but no physical or chemical eviden: 
for this has yet been advanced. 


8 S 8 
rn + £N oor, 
M G=NR, M Ù NR, M  6—N. 
Na Kee P x PA 
š 8 S 
(Ia) (1b) (Ie) 


Recently, van der Kerk and his co-workers^? ha“ 
suggested that (Ia) contributes strongly to the stru 
ture of methyl derivatives (R = Me) but that i 
importance decreases rapidly on ascending tk 
homologous series. "They consider the dipolar for: 
(Ia) to be responsible for the antifungal and plan 
growth promoting properties of certain derivativ 
of NN-dimethyldithiocarbamie acid. Since the bi 
logical activities of the NN-dialkyldithiocarbamas 
derivatives fall rapidly on ascending the homologo 
series, they conclude that the contribution of. tk 
form (Ia) to the structures also falls rapidly. A 
the time of their later publication®, we had examine 
the infra-red spectra of a number of complex NN 
dimethyl- and NN-diethyldithiocarbamates and inte 
preted the so-called ‘thioureide ion’ band’ in tern 
of the canonical form (Ia). This band had previous! 
been identified in many thioureides but not satis 


-factorily interpreted*?, Van der Kerk's publicatio 
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Gmpted us, however, to extend our investigation 
higher homologues and to organic derivatives. We 
'w report briefly our conclusions. 

In general, we find that the forms (Ia), (Ib) and 
?) contribute about equally to the structures of all 
N-dialkyldithiocarbamic acid derivatives, and that 
ere is no significant decrease in the importance of 
e form (Ia) on ascending the homologous series. 
ie canonical form of type (Ia) probably contributes 
‘out equally strongly to the structures of the 
monoalkyldithiocarbamates, but only in a com- 
Tatively minor way to the structures of the 
inthates. 

Our evidence for this is based on an infra-red 
ectral investigation of some thirty derivatives of 
N-dialkyldithiocarbamie acid, and on the dipole 
oments of some unsymmetrical derivatives. The 
pes of compounds examined ineluded salts, for 
ample, Na(Me,NCS,), complex salts, for example, 
WEt,NOS,), an ester, Me;NCS,Me, and a sulphide 
le;NCS,),. All have a strong absorption band, 
e ‘thioureide ion’ band, in the 1,542-1,480 cm. 
zion of the spectrum, usually around 1,500 em.-}. 

is tóo high in frequency to be due to a vibration, 
e form of which is largely determined by stretching 
a single C—N bond, or of a double C=S bond?; 

ifrequency is also too high for it to be assigned to 
deformation mode of the methyl groups*, for this 
Jld not oceur at frequencies greater than 1,480 
The only possible assignment appears to be 
a polar C—N double bond, and this implies that 
e cànonical form (Ia) makes an important contribu- 
m. to the. ground- states of all NN-dialkyldithio- 
rbamates. — — 

if this. conclusion is correct, unsymmetrical deriva- 
res of ‘dialkyldithiocarbamic acids: should have 
ege electric dipole moments, becatise the form I(a) 
highly dipolar. Most complex dithiocarbamates 
esumably have centro-symmetrical ‘structures, but 
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wause arsenic(III) has a lone pair of electrons ; 
e esters R,NCS,R must also be unsymmetrical. In 
et, the dipole moments of these-two types of 
rivatives are high, of the order 4:5-50 and 3.0 
ebye- units respectively’, To account for these 
oments in the esters the C—N bond must have a 
| order of 1:25-1:35, that is, the forms (Ia), (Ib) 
(e) contribute about equally to the strueture. 
The unsymmetrical N-alkyldithiocarbamates have 
nilar dipole ‘moments to the corresponding NN- 
alkyldithiocarbamates®, and the spectra of the 
w monoalkyl derivatives which we have examined 
“have an absorption band in the 1,500 cm.:! region. 
»parently their electronie structures are similar to 
pre: of the NN-dialkyldithiocarbamates. 
symmetrical xanthates have comparativ ely 
mts of less than 2 Debye units in the cases 
s(ROCS,), and of the esters, ROCS,R*. These 
e of the same order as those of the symmetrical 
mplex.dithiocarbamates*, xanthates* and acetyl- 
etonates*: We have therefore examined the 
ectrum of Ni(EtOCS,), and find that it is trans- 
rent in the double-bond region’. There is a broad 
nd at 1,265 cm.-! which is in the right place for 
D: unsaturated. ethers, We conclude, therefore, that 










e “canonical form —8,c=0R contributes com- 

watively little to the ‘structure of the xanthates. 

In view of the suggestion of van der Kerk and his 

"workers, we examined a homologous series of 
r NN aon lont, 







Our observa- 
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Table 1. C=N STRETCHING El cr tlc eag (em.") or CupRic: NN- 
DIALKYLDITHIOCARBAMATES, CU(R;NCS,),, IN CHLOROFORM SOLUTION 
(+ 2 em.^!) AN d THE CRYSTALLINE STATE 






R Me Es pra Bu” Pri 
Solution insol. 1,805 1,502 1,505 1,400 
Solid 1,524 1,808 1,501 1,497. 1,493 


tions are recorded in Table 1. It is evident that the 
C=N frequency is almost independent of the size 
of the alkyl groups, amd such change as we observe 
in the solid state is mainly due to erystal forces. It 
appears that the observations of van der Kerk and 
his co-workers cannot: be explained as due to the 
much greater contribution. of form (lae) to, the 
structures of the lower homologues. Perhaps in- 
creasing lipoid- or decreasing water-sclubility may 
provide an explanation of the decreasing biological 
activity as the series à» ascended. 

The greater contribution of the canonical form of 
type (Ia) to the structure of the dithiocarbamates 
than to that of the xanthates undoubtedly arises 
from the greater mesemeric electron-releasing tend- 
ency of the —NR, group as compared with the —QR 
group. In the dithiocarbamates, this greater electron 
drift into the sulphur atoms will increase their 
electron donor capacisy, and decrease the electron 
affinity of their d-orbitals as compared with the 
sulphur atoms in the corresponding xanthates. Thus 
the dithiocarbamate ion should form stronger com- 
plexes, with less tendency to dative z-bond formation 
from the metal to the sulphur atoms, than the 
xanthate ion. This may well provide some explana- 
tion of the rather striking differences between the 
ehemistry of the complex .dithiocarbamates and 
complex xanthates?. 

Full details of this work will be published elsewhere. 


J. CHATT 
L: A. DuNCANSON 
L. M. VENANZI 


` Akers Research Laboratories, 
Imperial Chemical Indastries, Limited, 
The Frythe, 
Welwyn, Herts. 
Jan. 18. 


* Van der Kerk, G. J. M., and Klópping, H. L., Bec. Trav. Chim., 
71, 1179 (1368). 

* Van der Kerk, G. J. M., var Raalte, M. H., 
van der Veen, R., Nature. 176, 308 (1955). 

* Randall, H. M., Fowler, R. €., Fuson, N., and Dangl, J. B., "Infra- 
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*Mann, J., Trans. Inst. Rubber Indust., 27, 232 (1951). 
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Sijpesteiin, A. K., and 


Formation and Reduction of Zero-Valent 
Metal Complexes studied Polarographically 


Ix the course of the reduction of inorganic com- ” 
pounds the electron is always accepted by the lowest 
unoccupied (or singh occupied) orbital. in the: 
depolarizing particle, regardless of whether this 
orbital is localized in the central metal atom (or 
some ligand-atom) or whether it is an unlocalized 
molecular orbital. After the acceptance of. the 
electron, & rearrangement of eleetrons and ligands 
takes place leading to the most stable configuration 
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of the particle with one more electron formed in the 
reduction. The rate and mechanism of the electrode 
process depend on the rate and mechanism of this 
rearrangement. 

The electronic structure of the particle determines 
whether the acceptance of the first electron will cause 
a great rearrangement, leading in somé cases to the 
decomposition of the particle, or whether the second 
electron can be accepted immediately. 

The reduction of transition metal ions in oxidation 
stage + 2 is a special case of the latter mechanism!. 
The inner d-orbitals of these ions are not fully occupied 
by electrons localized in the metal atom, and the elec- 
tron can be accepted by these orbitals during the 
reduction. In complexes with most ligands, the ion 
in- oxidation stage + 1 thus formed is sufficiently 
stable to accept the second electron while forming a 
complex containing the metal in the zero oxidation 
stage. The rearrangement or decomposition of the 
particle does not take place until the second electron 
has been accepted. The zero-valent complex may 
either decompose, yielding the metal, or reoxidize to a 
complex of a higher oxidation stage. This mechanism 
can be illustrated by the following scheme : 


+e +e 
(II) — — - (D) —— — (0) 
| | — ligands 





reoxidation in solution 


metal 


The mechanism of the chemical reactions of the 
zero-valent complexes may be complicated (for 
example, due to dismutation). 

The formation of metal complexes in low oxidation 
stages has been demonstrated during the reduction of 
nickel (II).complexes. The height of the reduction 
wave of the ion Ni(CN),?- corresponds to the accept- 
ance of two electrons per nickel atom. During the 
reduction of Ni(CN),*-, a red colour and the evolution 
of hydrogen at the electrode surface are observed. This 
effect ean be aseribed only to the oxidation of the 
ion Ni(CN),*, formed as a primary product of the 
electrode reaction, to the ion Ni,(CN),*-, which is not 
reducible. Other experiments support this conclusion. 
The oscillopolarographic curves for dV/dt versus V 
(Fig. 1) point to one reversible redox process, 
corresponding to the reversible reduction of Ni(CN),?- 
and oxidation of Ni(CN),*; and also to one irre- 
versible anodie process, corresponding to the oxida- 





Fig. 1. Oscillographic curve for dV/df versus V of NI(CN),*- in 


0:1 M sodium cyanide 
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Fig. 2. Polarographic curves of Fe(CO), and Fe(CO),**. Curve 12 

1:5 x 107? M Fe(CO),, from —1-2 V. (satd. cal, elect.), 205 mV. 

abse. Curve 2: 1 x 10? M Fe(CO),*, from — 0:3 V, (satd. 

cal, elect), 150 mV./abse. Electrolyte : 0:3 M (CH), NCI, absolute 
ethanol; nitrogen atm., S 1-50 


tion of the ion Ni,(CN),*-, formed by the reactic 
of Ni(CN),*- with water. Polarography with ti 
Kalousek commutator? points to the same processe 
The form of the reduction wave of the ion Ni(CN) @ 
is in agreement with the proposed mechanism ar 
may be deduced theoretically. The height of tH 
cathodic wave of Ni(CN),*- in solutions with highe 
concentration of cyanide ions or in acid solutions 

greater than would correspond to a two-electre 
process. This increase of current can be ascribed ` 
the regeneration of the ion Ni(CN),*- by oxidatic 
of Ni(CN),* ion with water. 

These -experiments show that the ion Ni(CN), 
is not reduced to the metal, as stated by Hume ar 
Kolthoff*, but to the ion Ni(CN),*, which is quick 
inactivated by a chemical reaction. Partial depositic 
of metallic nickel was observed only in acid solution 
The decomposition of the ion Ni(CN),* in acid sol» 
tion is caused by the tendency to form undissociate 
molecules of hydrogen cyanide. 

The complexes of nickel (II) with dipyridy 
ethylenediamine, pyridine, ammonia and chloride 
(in 5M calcium chloride), were also shown to t 
primarily reduced to zero-valent complexes of nicke 
which are very rapidly decomposed to the metal « 
oxidized to a higher oxidation stage. The life-tin 
of these zero-valent complexes is shorter than 0-01 se 

From the study of nickel (II)-complexes, it follow 
that the formation of zero-valent complexes as 
primary product of electrode reaction is very probab 
in the reduction of the complexes of all transitio 
metals in oxidation stage + 2 with ligands which as 
not easily reducible. By the assumption of tł 
formation of low-valent metal complexes, man 
catalytic effects of transition metals at the droppir 
mercury electrode, especially the Brditka reactios 
can be explained. 

The stable zero-valent metal complexes wit 
d-orbitals not fully occupied by electrons localize 
in the metal atom can be further reduced at tl 
dropping mercury electrode. An example of th 
behaviour is the reduction of iron pentacarbony 
which gives in ethanolie solution a well-develope 
reduction wave at — 1-7 V. (satd. calomel electrodk 
(Fig. 2), followed by a large catalytic current at — 2 Y 
The height of the reduction wave corresponds to tw 
electrons for each iron atom. The product of tl 
reduction is the ion Fe(CO),*-, as was demonstrate 
by polarography with the Kalousek commutato 
The ion Fe(CO),? is oxidized at the droppir 
mercury electrode in two successive steps (Fig. 
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b some compound of zero-valent iron different from 
(CO), and Fe,(CO);, as could be again demon- 
sated by the Kalousek commutator. 

This work will be described in detail elsewhere. 


A. A. VLČEK 
Polarographie Institute of the 
gechoslovak Academy of Science, 
Prague. 
March 12. 


vléek, A. A., Chem, listy, 49, 479 (1955) ; Coll. Czech. 
20, 894 (1955) ; J. Ele 'etrochem. S Soc., 102. 354 (1955). 

Kalousek, M., Chem. listy, 40, 149 [(1040); [Coll. Czech. Chem. 
Comm., 13. 107 (1945). 

Iume, D. M., and Kolthoff, I. M., J. Amer. Chem. Soc., 
(1950). 
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Improving§the Characteristics of the 
Cyclotron Beam 


Reports! of existing fixed-frequency cyclotrons 
dicate that near the maximum energy the ratio 
stween internal and external beam current is about 
ve to one, with the maximum current limited by 
ating of the septum by the stray beam. If the 
ternal beam could be more accurately aligned at 
ie deflector and the stray beam removed, a larger 
ternal beam, better focused and with less energy- 
ead, could be produced, 

In the cyclotron, groups of particles leaving the 
n source become bunched in phase? and, given a 
able dee voltage, would follow nearly the same 
ith, arriving at the deflector after the same number 
` turns. It is not usual to provide such stability, 
id many cyclotrons operate with quite a large mains 
pple. This produces a range of conditions at the 
aflector. For example, if there is a 6 per cent ripple 
1 the dee voltage, different, groups of particles may 
) between 66 and 74 turns. The energy and position 
` particles within a single group are nearly the same. 
ue to precession of the particle orbits, however, 
te energy and position, and hence the extraction 
ficiency, may differ widely from one group to the 
axt. 

Theory indicates that stabilization of the dee 
jtage to some 0-25 per cent would improve the 
iaracteristies of the beam. The reduction in both 
jergy-spread and angular spread would then make 
easier to focus on remote targets, while selection 
i the optimum particle group would give increased 
«traction efficiency. There would be a further 
lvantage; a beam which follows a single path to 
ie deflector makes it possible to place beam-defining 
its on the dee interface. By intercepting the stray 
articles, particularly those which would strike the 
des of the deflector, these slits 
iould collimate the beam and 
crease the extraction efficiency 
ill further. 

A vertical slit has been tried 
ar the ion source on the Med- 
al Research Council's 45-in. 
relotron and found to produce a 
responding narrowing of the 
vam at larger radii. The sides 
‘the slit can be made to inter- 
pt any portion of the first 
mm without impeding the suc- 
eding one, while the proximity Fig. 1 (a). 
' the slit to the dees seems 
we no adverse effects. It is ex- 
cted that in the final arrange- 
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(a) (b) " 
Desorption of nitrogen from tungsten with increasing temperature ; 
initially at 298° K. 


(b). Desorption of nitrogen from tungsten initially at 298° K. 
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ment the slit near the ion source will be about } in. 
wide by jin. high and situated at lj in. radius, 
with a second slit lin. wide, giving finer adjustment, 
placed just before the deflector. The beam current 
striking the two sides »f this second slit could provide 
a convenient way of stabilizing the voltage. 

The theory, which will be submitted for publication 
elsewhere, is based upon numerical plots of the first 
turns, precession caleulations, study of the extraction 
conditions, and upon calculations’ on the phase 
excursion through the machine. Some confirmation 
of the correctness of the theory is apparent in a 
report‘ on experiments with the internal beam of 
the University of Birmingham cyclotron. In this 
report stops are suggested for the reduction of*beam 
pulse-length. 

This work was done in connexion with the con- 
struction of the Medical Research Council’s 45-in. 
cyclotron. I wish to thank Mr. J. W. Gallop for his 
interest and encouragement and also Mr. D. D. 
Vonberg and Mr. P. J. Waterton for many helpful 
discussions. 


W. B. POWELL 


Radiotherapeutie Research Unit, 
Hammersmith Hcspital, 
Ducane Road, 

London, W.12. 

Jan. 5. 


1 Gallop, J. W., “Notes on a Tour of American Fixed Frequency 
Cyclotrons in the Autumn*of 1950". 

* Bohm, D., and Foldy, L., FAys. Rev., 72, 649 (1047). 

? Vonberg, D. D., Internal Technical Memorandum No. 17. 

* Konrad, M., Ph.D. thesis, University of Birmingham. 


Adsorption Spectrum of Nitrogen on 
Tungsten 


Ir has recently been shown! that even at low 
coverages of a fraction of a monolayer, nitrogen is 
simultaneously adsorbed on tungsten in different 
states of binding, of which three have so far been 
isolated. The temperatures above which these in- 
dividual species are unstable have been estimated 
semi-quantitatively as 800° K. for state œ, 2,000° K. 
for 8 and 200° K. for y. In order to define the speetrum 
of binding energies of the molecular species adsorbed 
on the surface, it is mecessary to measure the con- 
centration of adsorbed entities as a function of sorbent 
temperature. We have now been able to do this by a 
simultaneous recording of the rise in pressure and 
the increase in electrical resistance when the tungsten 








Temperature— 


filament 

Temperature range 298°-2,000° K. The instantaneous pressure is 
proportional to the amount »f gas desorbed 

Temperature range 

298*-1,000* K 


~~ 
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-* 
Fig. $£- Desorption of nitrogen from tungsten filament initially at 
80° K. Temperature range 80°-750° K. 


wire sample is heated in a flash-filament cell. Since 
the variation of electrical resistance of tungsten with 
temperature is known, the flash filament can be 
used both a§ adsorption sample and resistance 
thermometer. 

In our system the pressure is monitoréd by an 
inverted ion gauge, the ion current from which is 
amplified with a vibrating-reed electrometer and dis- 
played as ordinate on a cathode-ray oscilloscope. 
The adsorption filament is made one arm of a 10-ke./s. 
bridge, so that a change in filament temperature 
results in an unbalance which can be recorded on 
the abscissa of the oscilloscope*. Fig. 1 shows the 
resulting pressure vs. temperature plot for nitrogen 
adsorbed on a tungsten filament initially held at 
298° K.; here the increase in the pressure (above 
the base line) corresponding to a given temperature 
4s proportional to the total number of molecules 
evolved up to that temperature. Two regions over 
Whieh desorption occurs are very clearly defined. 
After an initial evolution of gas only slightly above 
room temperature (the x-peak), desorption stops; 
for the initial stages of adsorption the material in the 
chemisorbed 8-peak only begins to be evolved at 
1,400* K., and is completely removed at 1,900* K. 
Fig. 15 gives an enlarged view of the low-temperature 
region of the burst, showing the a-peak alone, 
desorption of which appears to be complete at 
650* K. 

The details of adsorption in states of low binding 
energy are revealed in Fig. 2, showing a pressure vs. 
temperature trace for a filament cooled with liquid 
nitrogen to an initial temperature of 80* K. It 
appears that in addition to the g- and y-peaks 
previously reported!, a fourth level, 5, contributes 
significantly to adsorption at this low temperature. 
The temperature-ranges over which evolution of gas 
occurs are : level x, 300—650* K. ; B, 1,400—1,900? K. ; 
y. 140-250? K. ; 8, 100-140° K. We estimate a heat 
of desorption of approximately 85 k.cal. for nitrogen 
in state-8; the interactions in the other levels are 
sighificantly lower, and for y and 3 are presumably 
of the same order as commonly found in physical 
adsorption. } 

It has already been shown that nitrogen in state-« 
does not appear to participate significantly in the 
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increase in population of state-8 which can be 
observed with time!, Preliminary measurements 
which will be reported in greater detail at a late 
date, indicate that at T = 80° K. there is no sig 
nificant exchange between levels y and 8, but tha 
exchange between 5 and the other levels does occur 


GERT EHRLICH 
T, W. HICKMOTT 


General Electric Research Laboratory, 
Schenectady, 
New York. 
Dec. 14. 


! Ehrlich, G., J. Chem. Phys., 28, 1543 (1955); and in the press. 
* An adsorption spectrometer, utilizing a d.c. bridge circuit, has bee 
described by Hagstrum, H. D., Rev. Sci. Instr., 24, 1122 (1953 


The Prefix ‘Nor’ in Chemical Nomen- 
clature 


In his review of the new edition of “The Extra 
Pharmacopoeia” (Martindale), Vol. 2, Prof. J. H 
Gaddum (Nature, Feb. 25, p. 350) states, "surely no 
means ‘N ohne Radikal’ and not ‘the next lower homot 
logue' ". I have seen this explanation of the prefix 
‘nor’ given several times in medical publications bu 
never in a chemical text-book, and I suspect tha 
“N ohne Radikal” is a mnemonic invented by 8 
German pharmacologist to assist his students te 
remember the constitutions of noradrenaline, nor 
ephedrine and similar compounds. However thi 
may be, the fact remains that the prefix nor is usee 
for many compounds which contain no nitrogen a 
all; for example, norpinie acid, norcstrone, nor 
equilenin, ete. The statement made in Martindale i 
therefore perfectly correct. 

It might be, of course, that this is simply ar 
extension of the original use of the prefix ‘nor’, whic* 
certainly does not appear to be derived from Latin 
or Greek. 

A. M. WOOLMAN 


Eichenstrasse 7, 
Arlesheim. 


Tue first use of the prefix ‘nor’ appears to be i» 
a paper by Matthiessen and Foster! published in 1868 
They were studying the nitrogen-free substance 
opianie acid formed by the oxidation of narcotins 
and obtained evidence that it contained two methy 
groups. They had used the term ‘normal opiani 
acid’ to mean the completely demethylated com 
pound, and they then used the contraction ‘methyl 
noropianie acid’ for the monomethyl derivative 
Since that time the prefix has generally been usec 
to denote the replacement of one or more methy 
groups by H, or the disappearance of CH, from 4 
carbon chain, but its use may leave the resulting 
structure in doubt. I apologize for supporting 1 
false etymological theory. 

J. H. Gappum 


Pharmacological Laboratory, 


Universitys 
Edinburgh * m 
E] 


! Matthiessen, A., and Foster, G. C., J. Chem. Soc., 358 (1868). ` 
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FORTHCOMING EVENTS . 


(Meetings marked with an asterisk * are open to the public) 


Monday, June 4 


UNIVERSITY OY LONDON (in the Assembly Hall, Institute of Educa- 
on, Malet Street, London, W.C.1), at 5.30 p.m.—Mr. E. R. Hamilton: 
Education 1n Nigeria’”’.* ; " 


Tuesday, June 5 


.WRIGHT-FLEMING INSTITUTE OF MIGROBIOLOGY (at St. Mary's 
‘ospital Medical School, London, W.2), at 5 p.m.—Prof. C. H. 
tuart-Harris: “Recent Studies in Acute Respiratory Disease”* 
*Imroth Wright Lecture). * 


IMPERIAL COLLEGE OF SOIENON AND TECHNOLOGY (in the Main 
hemistry Lecture Theatre, Imperial Institute Road, London, 8.W.7), 
™ 5.30 p.m.—Prof. Geoffrey Wilkinson. “Inorganic Chemistry— 
ome Views on the Renaissance” (Inaugural Lecture). 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
.30 p.m.—Sir Lawrence Bragg, F RS.: “Atoms and Molecules”. 
Kecture for Fourth Form Pupils.) (further Lecture on June 6.) 


Wednesday, June 6 


GEOLOGICAL SOOIETY OF LONDON (at Burlington House, Piccadilly, 

ondon, W.1), at 5 p.m.—Prof. R. M. Shackleton: ‘“Downward- 
wing Structures of the Highland Border"; Dr. R. J. Firman: 
peers, Metasomatism in Volcanic Rocks Adjacent to the Shap 
ranite”. 


~ 


Thursday, June 7 


RovAL Soctery (at Burlington House, Piccadilly, London, W.1), 
* 4.30 p.m.—Mr. H. Charnock, Mr. J. R. D. Francis and Mr. P. A. 
heppard: “An Investigation of Wind Structure in the Trades— 
negada 1953”. 


MINERALOGICAL Society (at the Geological Society, Burlington 
Mouse, Piccadilly, London, W.1), at 5 p.m.—General Meeting. 


CHEMICAL SootgTY (at Burlington House, Piccadilly, London, W.1), 
£7.30 p.m.—Prof G. T. Seaborg (University of California): “Present 
tatus of the Transuranium Elements" (Centenary Lecture). 


2! 


; Friday, June 8 


BRITISH SOCIETY FOR RESEARCH ON AGEING (at the Ciba Founda- 
‘on, 41 Portland Place, London, W.1), at 4 p.m —Annual General 
Meeting. 4,30 p.m.—Mr. K. J. Franklin, Mr. S. B. Carter and Mr. 
: “Examples of Reactions to Standard Stimuli at Various 
; H. B. Fell: “Effect of Vitamin A on Embryonic Epi- 
ermis of Different Ages". 


BRITISH PSYCHOLOGICAL SOCIETY, INDUSTRIAL SECTION (in the 
Jepartment of Psychology, Birkbeck College, Malet Street, London, 
*7,0.1), at 6 p.m.—Symposium on “Psychology and Design". 


ROYAL Insrrrvrion (at 21 Albemarle Street, London, W.1), at 
p.m.—Mr, Eric Newton: “The Relationship between Form and 
ontent in the Arts". + 


Saturday, June 9 


BRITISH Psyonouogioat SOCIETY (in the Gustave Tuck Theatre, 
Iniversity College, Gower Street, London, W.C.1), at 2.80 p.m.— 
Va G. J. Renier: “No Man's Land: In Defence of the Borderline 

orker”. 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
efore the dates mentioned : i 
LECTURER IN ENGINHHRING—The Registrar, University College, 
'ardiff (June 8). 
LEOTURER IN MATHEMATICS, and a" LECTURER IN PRYSIOS, at Fourah 
“ay College, Sierra Leone—The Secretary, Advisory Committee on 
‘colonial Colle, es, 1 Woburn Square, London, W.C 1 (June 8). 
ASSISTANT EXPERIMENTAL OFFICER (with a university degree in 
otany, zoology ot microbiology and some training in chemistry) IN 
'HE MARINE ORATORY, Aberdeen, for duties which consist of the 
4aintenance of algae cultures and assistance in research on the physio- 
agy of marine algae—The Establishment Officer, Scottish Home 
Jepartment, Room 304, St. Andrew's House, Edinburgh 1 (June 9). 
ASSISTANT EXPERIMENTAL OFFICER (with G.C.E. advanced level in 


iathematics and physics, and an interest in the mathematical treat-- 


lent of data) IN THE DEPARTMENT OF SOIENTIFIO AND INDUSTRIAL 
KESEAROH, Ditton Laboratory, near Maidstone, Kent, for work on 
wagineering and physical problems of refrigeration applied to food 
reservation—The Ministry of Labour and National Service, Tech- 
ical and Scientific Register (K), 26 King Street, London, S.W.1, 
uoting C.359/6A (June 9). 

LEOTURERS (Grade II) (2) IN THE DEPARTMENT OF PHYSICS—The 
egistrar, The University, Birmingham 15 (June 9). 

PHYSIOCISTS (2) (one with experience in electronics and the other 
1 radiotherapy), to work in a laboratory engaged in experimental 
«nd routine work for the medical staff—The House Governor, King’s 
ollege ‘Hospital, Denmark Hill, London, S.E.5 (June 9). 

, LABORATORY STEWARD IN THE DEPARTMENT OF PHYSIOS at the 
‘niversity College of Rhodesia and Nyasaland—The Secretary, Inter- 
niversity Council for Higher Education Overseas, 29 Woburn Square, 
*ondon, W.C.1 (June 11). 
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LEOTURER and ASSISTANZ IROTURER (with special qualification 


in organic chemistry) IN Cazaisrry—The Registrar, The University ^ 


Manchester (June 11)... x ar 

LEOTURER IN THE DEPARPMENT OF MEOHANIOAL ENGINEERING- 
The Registrar, The University, Leeds 2 (June 11). 

RESEAROH STUDENT (with.an honours degree in sociology, psycho- 
logy or anthropology) to undertake research on educational problems 
in the Centre for the Study of Education—The Registrar, University 
College of the West Indies, Mona, Jamaica (June 11). 

RESHAROH ASSISTANT (preferably with an honours degree in botany 
and specialized in mycology) for work’ on potato gangrene—The 
Secretary, North of Scotland College of Agriculture, 414 Union Street. 
Aberdeen: (June 15). 

TUTORIAL STUDENTS IN B:OOHEMISTRY, BOTANY, CIVIL ENGINEER- 
ING, GEOLOGY, MATHEMATICS, PHYSICS, PHYSIOLOGY and Zo0L00Y— 
The Registrar, King's Colleze, Strand, London, W.C.2 (June 15). 

ASSISTANT LIBRARIAN (graduate in pure or applied science and some 
experience in a scientific or technical library) IN THE SOIENOE AND 
TROHNOLOGY SECTION of tae University Library—The Librarian, 
The University, Edmund Sreet, Birmingham (June 16). 

BIOCHEMIST or ORGANIO CazArST (with either medical qualifications 
or a suitable chemistry deg-ee) IN THE PATHOLOGY DIVISION of the 
Pneumoconiosis Research Unit,of the Council for Scientific and 
Industrial Research—The Director, South African Institute for 
por y panum P.O. Box 1038, Johannesburg, South Africa 

une 16). 

LECTURER IN PsvoHoLoGX—-The Joint Clerk to the University 
Court, College Gate, St. Andrews (June 16). 

READER IN APPLIED THERMODYNAMICS in the University and 
HEAD OF THE DEPARTMENT DF MEOHANIOAL ENGINEERING in Robert 
Qordon a Teohaloa College—The Secretary, The University, Aberdeen 

June 16). id 

DEMONSTRATOR IN THE SOHOOL OF CHEMISTRY—The Registrar, 
The University, Leeds 9 (Jwne 18). . 

LEOTURER IN CIVIL ENGINEERING—-The Registrar, The University, 
Sheffield (June 18). 

LECTURER IN APPLIED MATHEMATICS—The Secretary, The Univer- 
sity, 38.North Bailey, Durham (June 20). k 

TNORGANIO CHEMIST or PUEL' TEOHNOLOGIST (with a university 
honours degree in science wizh inorganic chemistry as a major subject 
or in fuel technology, and preferably with research experience) IN THE 
Coat RESEARCH SEOTION, Commonwealth Scientific and~Industrial 
Research Organization, Norzh Ryde, Sydney, N.S.W.; Australa, to 
undertake research into problems relating to dew-point and deposit- 
forming phenomena connected with the burning of Australian coals as 
part of general investigations into the efficient utilization of these 
Doals--Ohlef Scientific Tiateon Officer, Australian Scientific Liaison 
Office, Africa House, Kingsway, ‘London, W.C.2 (June 22). x 

DEMONSTRATOR IN THE DEPARTMENT OF GEOLOGY— The Registrar, 
University College of North Staffordshire, Keele, Staffs (June 23). 

EXPERIMENTAL OFFICER cgraduate in botany with an ecological 
background and experience or special interest in field botany and 
natural history, or equivalant qualifications) as ASSISTANT to the 
ao Officer, East Anglia, based at Norwich, for duties which 
include assisting with biological surveys and management of nature 
reserves and other sites, liafson with Naturalists, Local Authorities, 
landowners and others, with some administrative work concerning 
general inquiries, conservation problems, issue of permits, etc.—The 
Establishment Officer, The Gature Conservancy, 19 Belgrave Square, 
London, S.W.1 (June 25). P E 

ASSISTANT LECTURER or LECTURER (with a degree or diploma in 
horticulture and sound practical experience) IN HORTICULTURE, at 
Canterbury Agricultural College, University of New Zealand-—Lhe 
Secretary, Association of Universities of the British Commonwealth, 
38 Gordon Square, London. W.C.1 (June 30). pre 

ASSISTANT or LEOTURER I STATISTIOS—Joint Clerk to the Univer- 
sity Court (University of St. Andrews), Queen's College, Dundee 


(June 30). 

LEOTURER IN THEORETICAL CHEMISTRY—The Registrar, University 
College of North Staffordshize, Keele, Staffs (June 30). 

LECTURERS (3) IN MIOROBIOLOGY—The Registrar, The University, 
Birmingham 15 (June 30). 

SENIOR FELLOW IN THE DEPARTMENT OF GEOPHYSICS, Australian. 
National Untveraity— The Secretary, Association of Universities of 
tne British Commonwealtk, 86 Gordon Square, London, W.O.1 

une 30). é 

ASSISTANT DIRECTOR OF RESEAROH IN CHEMIOAL ENGINEERING—- 
The Secretary of the Appointments Committee, Department of 
Chemical Engineering, Tennis Court Road, Cambridge (July 7). 

Ci or PHYSICS in the University of Cape Town—The Secretary, 
Association of Universities.cf the British Commonwealth, 36 Gordon 
Square, London, W.C.1, and The Registrar, University of Cape Town, 
Private Bag, Rondebosch, Cape Town, South Africa (July 15). 

LECTURER IN BIOCHEMISTRY; ‘LECTURER IN PSYCHOLOGY ; 
LECTURER IN ORGANIO CHEMISTRY; and a LEOTURER.IN PHYSICAL 
CHEMISTRY— The, Registrar, University of Adelaide, Adelaide, 
South Australia (July 10). : 

SENIOR PROFESSIONAL CEFICER (with a university degree in 
Science or engineering or equivalent ua and a minimum of 
four years research or industrial experience in refractorles or ceramics) 
for duties which are concerred with the testing and investigation of 
ceramic materials of South African origin—The Director, Government 
Metallurgical Laboratory, University of the Witwatersrand, Milner 
Park, Johannesburg, South africa (July 31). 5 

SENIOR and JUNIOR RESEARCH FELLOWS (with a first- or second-class 
honours degree in an appropriate subject, and able to show evidence of 

‘e very high standard of abil:ty in research) at Government Scientific 
Establishments for researck into subjects of importance to H.M. 
Government—Civil Service Commission, Scientific Branch, 30 Old 
Burlington Street, London, W.1, quoting $.4567/56 (Ootober-31): 

ASSISTANT, Grads to teach pure and applied mathematics; 
and an ASSISTANT, Grade A, to ‘teach physics—The Principal, 
Technical College, Queen Street South, Huddersfield. 

ASSISTANT LECTURER IN PHYSICS (Grade B); a LEOTURER IN 
MATHEMATICS, and an ASSISTANT.LEOTURER IN MATHEMATICS (Grade 
B)—The Secretary, Sir John Cass College, Jewry Street, London, E. 0.3 


E 


-~ 


x 
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BIOOHEMIST, to work on meat; and a CHEMIST and PHYSICIST, 

* to work on fats—The Director of Research, British Food Manufacturing 

Industries Research “Association, Randalls Road; Leatherhead, Surrey. 

R OF AIRORAFT ECONOMICS AND PRODUOTION—The Recorder, 
College of Aeronautics, Cranfield, Bletchley, Bucks. 


NATURE 


DEPUTY DIRECTOR (with a good honours degree in metallurgy and > 


propared to live in the Cambridge area) of RESRAROH—Director of 
search, British -Welding Research, Association, 29 Park Crescent, 
London, W.1. x 
HOSPITAL PHYSIOIST (Senior grade) 
THERAPY, Essex County Hospital, 
therapy apparatus and ra 
Management Committee, 14 Pope's Lane, Colchester, Essex. 
LABORATORY ASSISTANT (with some skill in glass-blowing)—The 
Secretary, Rothamsted’ Experimental Station, É enden, Herts. 
LEOTURBR IN AGRICULTURAL CHEMISTRY (Animal Nutrition), and a 
LEOTURER (with a degree in sclence or agriculture) IN AGRIOULTURAL 
ZooLoaY—The Bursar, Harper Adams Agricultural College, Newport, 


Salop. 

EOTURER (with good academic qualifications and experience in 

, the food industry) nv Food SorE&OE— The Secretary, Royal Technical 

College, Glasgow. s 

MATHEMATICIANS (with, or obtaining, a first- or second-class honours 
degree) af various Ministry of Supply Experimental Establishments, 
for work In numerous flelds of Interest, including aerodynamic and 
structural problems arising in supersonic flight: application of mathe- 
matical techniques to control and heat transfer problems of guided 
missiles; radio propagation; application of high-speed computing 
techniques to fluid dynamics and solid-mechanics, etc.—The Ministry 


IN THE DEPARTMENT OF RADIO- 
olehester, for work with X-ray 


lum—The Group Secretary, Hospital 


of Labour and National Service, Technical and Sefentific Register (K), 


^ 26 King Street, London, S.W.1, quoting A.108/6A.- 
NUOLEAR PHYSICIST "(Group der) (with a first-class honours 
degree in physics and research experiencé in the study of ionized Ses), 
to lead a team in the fleld of controlled thermonuclear reactions— 
The Senior Recruitment Officer, Atomic Weapons Research Establish- 
- ment, Aldermaston, Berks, quoting 1165/34. 

. RESHAROH ASSISTANT (with qualifications in mathematics, physics 
or chemistry, and preferably with experience of large-scale com- 
. puting) IN THE DEPARTMENT OF INORGANIO AND STRUCTURAL CHEM- 
ISTRY, to be a member of a small-group engaged in preparing pro- 
grammes for, and carrying out, extensive crystallographic and other 


scientific calculations on electronic digital computers—Prof. E. G. 


Cox,, School of "Chemistry, The University, Leeds 2. 
~ => RESEAROH SOHOLARS and FELLOWS IN THE TEXTILE DEPARTMENT— 
; The Principal, Technical College, Bradford 7. 
$ ee IN Paysics—Northern Polytechnic, Holloway, 
,ondon, N. e 
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Great Britain-and Ireland 


` Proceedings of the Royal Irish Academy. Vol. 57, Section A, No.7: 
Embeddings" of Mobius. Bands in 3-Dimensional Space. By R. H. 

; Kyle. . 191—130. 1s. Vol. 57, Section A, No. 8: Double Scattering 
of Pseudoséalar Mesons By Alexander H. Barrass. 
23. Vol. 57, Section. A, No.9: Note on the Initial-Value Problem for 
the Wave Equation in N Dimensions. By J. R. Pounder and J. L. 
Synge. Pp. 151-160. 1s. 6d. Yol. 57, Section A, No. 10 : Size, Mobility 
and Charge of Multiply Charged Ions. By P. J. Noland and T. O. 
O'Connor. Pp. 161-172. is. Vol. 57, Section A, No. 11: The Gravita- 
tional Displacement or Spectral Lines. By W. H. McCrea. Pp. 173-182. 
1s. 6d. Vol. 57, Section B, No. 12: The Tertiary Volcanic Succession 
in the Western Part of the Antrim Plateau. By E. M. Patterson. Pp. 
155-178 +plates 6-8. 3s. 6d. Vol. 57, Section B, No. 13: Produc- 
torthis in Ireland. By Alwyn Williams Pp. 179-184+plate 9. 1s. 

. (Dublin: Hodges, Figgis and Co., Ltd., 1955 and 1956.) [208 
British Museum (Natural History).: Instructions for Collectors 
No..11:' Fossils, Minerals and Rocks. Pp. 16. (London: British 
Museum (Natural History), 2950.) 1s. [203 
University of Leeds. Annual Report of the Librarian, Session 
4-55, . 12. (Leeds: The University, 49563) 203 
search Station Digest. No. 84: (January, 1960): The 
tance of Prestressed Concrete. Chlorinated Rubber Paints. 
Colliery Shale as Hardcore or Filling. Corrosion and Damage to Lead 
in Valley. Gutters. Pp. 3. 3d. 
and Answers. Pp. 3. 3d (London: H.M. Stationery Office, 1956.) (208 
A World to Gain. the Story of the International Conference on 


the Peaceful Uses of Atomic Energy, held at Geneva, 1955. Prepared Game Birds. By John W. Aldrich and 


by the Atomic Sciences Comunittee of the Association of Scientific 
Workers, , Pp. iv+23. 
and the Labour Research Department, 1950.) 1s. 6d. g 03 
Proceedings of the British Society of Animal Production, 196b. 
Edited by I. L Mason and G. Wiener, Pp. 122. (Edinburgh and Lon- 
don: Oliver and Boyd, Ltd., 1956.) 15s. E [203 
Register of Research 1n the Social Sciences in Progress and in Plan, 
with a Directory of Research Institutions. No. 12, 1955 Pp. v+168. 
(London: Cambridge University Press, 1956. Published for The 
National Institute of Economic and Social Research, London.) a 
net. T 
Philosophical Transactions of the Royal Society of London. Series 
B: Biological 8clences. No. 665, Vol. 239 (15 March 1956): The 
Quaternary Deposits at Hoxne, Suffolk. By G. West Pp. 265- 
No. 666, Vol. 289 (15 March 1056): Quantita- 
tudies on Tissue Tfiansplantabion Immunity. : _ Actively 
Acquired Tolerance. By R. E. Billingham, L. Brent and P. B. Medawar. 
Pp. 357-414 +plates 7-8. 28s. (London Royal Society, 1956.) [203 
Department of Scientific and Industrial Research. Report for the 
year 1954-55. Pp. 321. (Cmd. 9690) -(London: H.M. Stationery 
Office, 1956.) 7s. 6d. net. Am Ta * - [223 


tive 


London: Association of Scientific Workers, i 


m Pp.ii+4, (London: H.M. Stationery Office, 1958.) 6d. net. 


No. 85 (February, 1956): Questions Engaulis Mordaz. By 
A _Ctreular 33 : 
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Futuro Numbers of University Students; the Dosporate Need for 
Technologists. By Lord Simon of Wythenshawe. (Reprinted from 
Universities Quarterly, February 1956.) Pp. 15. (London: Turnstile 
Press, Ltd., 1966.) 1s. " : [22 
Ministry of Fuel and Power. British Trials in Underground Gasif- 
cation, 1949-1955. Pp. iv+90. (London: H.M. Stationery Office, 
1956.) 8s. net. - 22 
Philosophical Transactions of the Royal Society of London. Series A : 
Mathematical and Physical Sciences. No. 957, Vol. 249 (22 March 
1956): The Theory of Flame Phenomena with a Chain Reaction. By 
D. B. Spalding. . 1-25. 8s. No. 958, Vol. 249 (22 March 1950): 
The Forced Flow Due to Heating of a Rotating Liquid. By T. V. 
Davies. Pp. 27-64. 12s. (London: Royal Soclety, 1056.) 223m 
Department of Scientifle and Industrial Research Bill Gs 


Ministry of Health. Memorandum on Vaccination Against Small- 
pox. Pp.8. (London: H.M. Stationery Office, 1956.) 6d. net. [233 
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Other Countries 


Czechoslovak Academy of Sciences: Astronomical Institute, Pub- 
lication No. 28: The Outline of the Theory of Distribution and Occur- 
rence of Sunspots on the Soler Disc. By Miloslav Kopecky, PX 60. 
(ey : Czechoslovak Academy of Sciences, Astronomical Insti im 

950. 

World Health Organization. Technical Report Series No. 101: 
Poliomyelitis Vaccination: a Preliminary Review. Pp. 40. (Geneva: 
World Health Organization; London: H.M. Stationery Office, 1956.) 
1 ‘Swiss franc; 18. 9d. net.; 0.30 dollars 208 

Union of South Africa: Department of Education, Arts and Science. 
Archasological Survey. Archaeological Series No 7: The Distribution 
of Prehistoric Rock Engravings and Paintings in South Africa. By 
Dr.'C. van Riet Lowe. Pp. iii+-58 (6 figures and 1 map). (Johannes- 
burg Archaeological Survey, Union Education Department, 1950: 

s 


A Criticism of the Theory of Relativity. A book review of Møller’: 
“The Theory of Relativity” as viewed by the Rational Theory of” 
Relativity. By F. Harrison Stamper. Pp. 13. (Los Angeles: F. Har- 
rison Stamper, 1956.) , 203 

Ceylon: Department of Fisheries. Fisheries Research Station. 
Progress Reports—Biological and Technological. No. 1. Pp. 23. 
Bulletin No. 3: Commercial Utilization of Dolphins (Porpoises) in 
Ceylon. By A. W. Lantz and C. ekera. Pp.14. Administration 
TRUM of the Acting Director of Fisheries for 1954. Pp. 30. 90 cents. 
(Colombo: Government Publications Bureau, 1955.) 203 

International Scientific Radio Union. Proceedings of the lith 
General Assembly held in The Hague from August 23rd to September 
2nd, 1954. Vol. 10, Part 7: Commission 7 on Radioelectronics, Pp. 
140. (Brussels: International Scientific Radio Union, 1956.) 150 
Belgian frances; 21s 6d.; 3 dollars. {203 

East Africa High Commission. East African Meteorological Depart- 
ment. Summary of Meteorological Observations for 1954. Part 1: 

enya, Pp. 33. Part 2: Tanganyika. Pp. 31. Part 8: Uganda: 
Pp. 16. Part4: Zanzibar. Pp. 4. (Nairobi: Hast African Meteorolo- 
gical Department, 1955.) 2 203 

New Zealand. National Art Gallery and Dominion Museum. Report 
of the Board of Trustees for the year ended 81 March 1955. Pp. 19. 
(Wellington: Government Printer, 1955.) 208 

Rhodes University: Department of Ichthyology. Ichthyological 
Bulletin No.1: The Parrot Fishes of the Family galiyodontidae of the 


Pp. 137-150. Western Indian Ocean. By Prof. J. L. B. Smith, Pp. 23+5 plates. 
it Er OR Department of Ichthyology, Rhodes Umversity, 
.) 128. 0d. 


[203 
United States Department of the Interior. Fish and Wildlife Ser- 
vice. Research Report 40: Survival and Spawning of Gill-Net- 
Marked Red Salmon. By Philip R. Nelson and Carl E. Abegglen. 
Pp. fi+19 (8 plates). 20 cents. Research Report 41: Fish and Shell- 
fish Preferences of Household Consumers. By W. H. Stolting, M. J. 
Garfield and D. R. Alexander. Pp. {i+115. 65 cents. Fishery Bulletin 
100: Pink Salmon Tagging Experiments in Icy Strait and Upper 
Chatham Strait, 1950. By Carl H. Elling and Paul T. Macy. Pp. 
112-331-372. 40 cents. Fishery Bulletin 101: Factors Associated 
with Fluctuations in Abundance of Hudson River Shad. By Gerald B. 
Talbot. Pp.ii4-373-414. 35 cents. Fishery Bulletin 102 : Limnological 
Effects of Fertilizing Bare Lake, Alaska. By Philip R. Nelson and 
W. T. Edmundson. Pp. i:+415-436, 20 cents. Fishery Bulletin 108 . 
Limnological Study of the Lakes in Convict Creek Basin, Mono County, 
California. By Norman Reimers, John A. Maciolek and Edwin P. 
Pister. Pp iii--437-504. 50 cents, Fishery Bulletin 104: The Gas 
Bladder and Its Relation to the Inner Ear in Sardinops Cae: and 
Charles P. O'Connell. Pp. i1+505-534. 25 cents. 
Control of Small Predators. By Bob L. Burkholder. 
Pp. 8. 5 cents. Circular 34: Distribution of American Gallinaceous 
Allen J. Duvall. Pp. i1+80. 
80 cents. (Washington, D.C.: Government Printing Office, 1955.) [203 
Berichte des Deutschen Wetterdienstes. Nr. 21 (Band 3): Die 
flugklimatologischen Verhiltnisse deutscher Verkehrfiughifen. \ Von 
Hans Guss und Herbert Regula. . 12 mit 24 Abbildungen und 19 
"Tabellen im Anhang. Nr. 22 (Band 4): Die Meteorologische Tagung 
in Frankfurt a.M. vom 17. bus.19. Oktober 1955, Pp. 147. ( 
Kissingen : Deutschen Wetterdienstes, 1955 and 1956.) [203 
Transactions of the American Philosophical Society. (New Series.)e 
Vol. 46, Part 0: The Lower Palaeolithic Site of Markkleeberg and 
Other Comparable Localities near Leipzig. By Rudolf Grahmann. 
Edited by Hallam L. Movius, Jr. Pp. 114-509-688. (Philadelphia 
American Philosophical Society, 1955.) 2 dollars. 203 
Report of the Haffkine Institute for the year 1064. Pp. tlf+74. 
(Bombay: Government Book Depot; London: High Commissioner 
for India;1955.) 6 annas; 8d. 223 
National Research Council, Ottawa. Technical Information Service. 
T.L.S. Report No. 45 (October 1955): Survey of Continuous Fermen- 
tation Processes (An Annotated-Bibliography). By Muriel E. Whalley. 
Pp. 29. T.LS. Information Notes. No. 21-55: Proper Storage of 
pee Abrasives. Pp. 2. (Ottawa : National Research Counet 
1955. 2 E 
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New Books 


Electromaguetically Enriched Isotopes and Mass Spectrometry 
Edited by M. L. Smith, Atomic Energy Research Establishment, Harwell. © " 

This volume contains the proceedings of the Conference on Electromagnetically Enriched 
Isotopes held at Harwell in September 1955. The thirty papers are published in full, together 
with the ensuing discussions, and fall into three main categories which can broadly be described as 
follows: First there is illustrated the great range in the scale of the wcrk from the small analytical 
mass spectrometers, to the large mass separators which provide grarcme samples of the isotopes 
of all the elements for general distribution. Secondly, there are accounts of two approaches to the ‘ 
study of nuclear structure and reactions, one of which involves irradiation of separated. isotopes 
followed by examination of the products, and the other irradiation of a natural element and then 
direct mass assignment and examination. Finally, several papers review work in a number of >- 
fields using enriched isotopes and assess the trends for the füture. j Price 45s. 











Quantitative Methods of Organic Microanalysis 

by S. J. Clark, Ph.D., A.R.I.C., British Nylon Spinners Ltd. gt 

This book has been written for the'practising microanalyst, to provide working details of modern 
methods of organic microanalysis which have proved reliable in use in both academic and industrial - 
laboratories. Many of the techniques described are comparatively new and represent improvements . 
over the older methods in respect of accuracy and precision, speed or simiplicity: others enable 
determinations to be performed in a routine manner hardly possible ten years ago. Sufficient detail 
is included in the description of each method to allow the reader to sst up and become proficient ` 
in its operation. 

The determination of all the common elements and groups is described, together with those for " 
which reliable methods have only recently been developed.. Price ae 


BUTTERWORTHS SCIENTIFIC PUBLICATIONS 
88 KINGSWAY LONDON W.C.2 





L. LIGHT & CO. LTD. 


£500 p.a. tax free 


of ELO 
payable from your death for the balance POYLE, COLNBROOK, BUCKS 
of the next 20 years costs only £30 a will shortly hive available l 
year for 16 years if you are 29. It costs Adenosine 2/3-cyclic phosphate, 
£40 a yearif you are 37. Other amounts barium | each 
UNE. ] ` ICytidine 2/2’ h à 
are in proportion. yridine aa ryhe p Em 107/- ‘ 
: Uridine 2/3/cyclic phosphate, 100 mgms. . 
Enquire for details of barium 


“Income for Dependants" "Determination o* ribonuclease activity’ 
Brown, Dekker & Todd, J. Chem. Soc. 2715 (1952) ` 
Markham & Smith, Biochem. J. 52, 552 (1952) 


The Equitable Life Richards, Compt. rend. Lab. Carlsberg, Ser Ser. chim. 29, 


No: 17, 315-21 (1955) 


Assurance Society For general reference to cyclic nucleotidés and 


(founded 1762) 


their behaviour with enzymes see 
19, Coleman Street, London, ECA. + Whitfield, Heppel & Markham, Biochem. J. 60; 
* No shareholders Ho. No agents i TUE duet (1955) 


* 
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LECTURES AND COURSES 


IMPERIAL.COLLEGE OF SCIENCE |. 
AND, TECHNOLOGY , 


A Course ‘of Six Lectures on “ Properties and 
Industral Applications of Powdered Materials ” 
will be given by Dr.'H. Heywood, MI'Mech E, 
M.I.Chem.E., on/June.18, 19, and 20, 1956 5 

Further information, may be obtained, from. the: 
Deputy .Regstrar -Gity and Gudds“ Colles,” 
Exhibition Road, S.W.7.- 


i ' UNIVERSITY OF SHEFFIELD 
COURSES IN APPLIED MECHANICS 
Graduates and ‘others are invited to” lectures, 
tutorial classes and practical work in Electronics 
Stress Analysis, Plasticity Metrology, ‘Gears, 
Servomechanisms, “Lubrication, and Vibration 
Consideration: given to individual needs Facilities 
for'research work on specific problems. 
Details from: Professor W. 
M.I.Mech E the University, St. George’ s Square, 
Sheffield, 1. E 


PEE 


NORTHERN POLYTECHNIC 
: SESSION 1956-57  - 

x ADVANCED COURSES IN 
ELECTRONICS ‘AND? WAVEGUIDE PHYSICS 
ELECTRICAL DISCHARGES IN' GASES 

SOLID- STATE ‘PHYSICS ~ 3 - 
' Suitably qualified- students can proceed'to the 
M.Sc. degree of the University. of "London. 
- Session begins September 24, 19567 
Also short lecture courses on 
MICROWAVE VALVES.. beginning October 2, 
PULSE,“ TECHNIQUES, "P aue November 5, 


Inquiries shóuld be addek to: Head ‘of De- 





: 


* 





‘partment of Physics, Northern Polytechnic, 
Holloway, London, N. de. (Telephone: ^ NORth 
1689).- " i a 


OFFICIAL. "APPOI NTMENTS. 


COMMONWEALTH of AUSTRALIA 
i C.S.LR.O. DIVISION OF BUILDING 
© RESEARCH 
RESEARCH ON PAINTING OF PLASTER 
“SURFACES” (APPOINTMENT NO. 390/238) 
The Commonwealth Scientific and Industrial 
Research Organization invites applicauons | for 
appointment to a research position at the Divi- 
sion of. Building Research, Highett (near Mel- 
bourne); Victoria, In co-operation with’ the Paint 
Industry the .Division is about to undertake an 
investigation into the ‘problems associated with 
. the painting of plaster surfaces, a matter of con- 
siderable’ importance. to the building ‘industry 
+ which will involve both basic and applied research 
The- appointee will co-operate with another re- 
séarch officer. who will be making a study of the 
- chemical, and physical characteristics of: fibrous 
plaster. Contact will be maintained with manu- 
Macturers ani some field work, requiring interstate 
travel,’ will be necessary. Applicants should 
possess a university honours degree in science, 
with chemistry as a,major:subject, and with post- 
graduate research „experience, . Experience in paint 
technology” 1s preferable" but not essential. De- 
pendent ón qualifications and experience, com- 
mencing salary will be. determined within the 
range of Research. Officer (£A.1,263 to £A.1,888 
per. annum) or ‘Senior Research Officer (£A. 1:998 
to £A.2,273 per'annum). By-arrangement with the 
successful candidate. the: appointment would be 
considered either for “an indefinite period or 
-imtally on a short „term basis of, three „years 
First-class sea fares will be paid to Australia for 
. the appointee and for his wife and family „At 
the end of a.short term appointment return fares 
will also bà met by the Organization. The ap- 
pointment 18 conditional upon a satisfactory medi- 
calvexamination and, for an iridefimte appoint? 
~ ment the successful applicant will be required, to 
contribute to? and receive benefits from, either the 
Commonwealth Superannuation Fund or the 
Commonwealth Provident Fund. 
* Applications, ,refernng to Appointment No 
^ 390/238, and 'statróg full name, date and place 
of birth, marital state, rationality, present. em- 
ployment, particulars of qualifications and experi 
ence, and of war-service, ifzany, accompanied by 
the names and AddressesYof three referees and 
copies df not more ‘tban four, testimonials should 
Teach the undersigned not later than July 7, 1956 


at * W. IVES, 

“3 : „Chief Scientific Liaison Officer 
Adistralian Scientific Liaison Office, - 
-Aftica House, St 
. : qs Kingsway, London, wCc2. QU ne 


3 D ; V ` ^ 


ud Mw 


A. Tuplin,” DSc, i 


+ - i * 2 W 3 
“NATIONAL COAL BOARD: 
WEST MIDLANDS DIVISION ou 

^ Applications are invited for the post of Assist- 

ant to the-Divisional ChiefiScientsst in the grade 


of Senior Scientist (£1,700 to £2,090). Candi |: 


dates should have good, academic qualifications 


and experience in the ofganization of ‘work prò- |: 


gtamimes at à large industrial laboratory. ° + 


» Applicatidts ‘to the Divisional Establishment 


v| ‘Officer, National Coal Board,. Humley Hail, 
Dudley, Worcs. A 


CAVENDISH LABORATORY . 
CAMBRIDGE E 


There are vacancies in the Meteorology Section |- 


for Research Students to work on problems re- 
lating to *' Atmospherics."- Maintenance allow- 
ances, at normal rates, will be available for per- 
sons with qualifications, e.g., a good: hoñours de- 
gree in physics or electrical engineering, .which 
would enable them to be candidates for research 
degrees. - 

- For further information apply to the. Meteor- 
ology Section, Cavendish Laboratory; Cambridge. 


‘DURHAM COLLEGES IN THE 
UNIVERSITY OF DURHAM 


Applications are invited for a Research Fellow- 
.ship 1n. Chemistry. The Fellow will be expected 
^to: carry out original work on a radiochemical 
topic. an the Londonderry Laboratory for Radio- 
chemistry. The Fellowship will carry an annual 
salary of £650 to £750, together with the benefits 
,of the E.S.S.U- «scheme and family allowances 
"The appointment ^will begin at a date to be ar- 
ranged, and will be tenable for two years with 
the possibility of an, extension 

Further details may*be obtained from the Sec- 
retary, 38 North Bailey, Durham, to whom appli-+ 
cations (three copies), 
of three referees, should be sent by June 16, 
1956 Candidates from overseas may send one 
copy only. 


DURHAM COLLEGES IN THE 








UNIVERSITY OF DURHAM - 


Apphicatiors-are invited for a Research Student- 
ship in Radiochemistry. 
the value of £300 per annum, is tenable for two 
years in the first instance, with possible renewal 
for a third year. Candidates should have a 
good honours degree in chemistry from a British 
university, but applications: from candidates ex- 
pecting to graduate in 1956 will be considered 
The successful candidate will be expected to 
undertake original research leading to'a higher 
degree. 

Further details may be obtained from the Sec- 
retary, 38 North Bailey, Durham, to whom appli- 
cations (three copies), together with, the names 
e id referees, should. be Sent L2 June 16, 
195 à 


UNIVERSITY OF NOTTINGHAM 
DEPARTMENT OF AGRICULTURAL 
SCIENCES . 

Applications are invited from honours graduates 
or from candidates who expect to graduate this 
summer for the following Demonstratorships: (a) 
Agricultural Botany, preferably with interest in 
Plant Physiology — (b) Microbiology, with interest 
in Dairying or Soil Microbiology (c) Agricultural 
Chemistry, with qualifications im Agricultural 
Chemistry or Chemistry. (d) Agricultural Zoo- 
logy, with qualficauons in Agricultural Zoology 
or Zoology. Salary scale £350 by £50 to £400 

Forms of application and conditions of appoint- 
ment from Mr. H Pickbourne, Registrar. 


'BIOCHEMIST, RECENT GRADUATE, RE- 
quired for Department of Clinical Research, to 
assist in research programme relating to certain 
biochemical aspects of mental iliness- under direc- 
tion of sentor biochemist. Salary £500 to £600, 
according to qualifications and experience —Ap- 
plications, stating qualifications, age, and, in the 
| case of National Servicemen, approximate date of 
release, should be sent to the ‘Physician Super- 
en Crichton Royal: Mental Hospital, Dum- 
ries, 


THE RESEARCH INSTITUTE, (ANIMAL 
Virus Diseases), Pirbright, Surrey, “invite applica- 
tions for a post of Research Assistant (female). 
Applicants should have a degréé"in chemistry or 
physics and an interest in the’ ‘physical chemistry 
of biological systems. The post is superannuable 
and the salary in accordance with-the Assistant 
Experimental Officer grade, which is £429 at age 
21 rising by ten increments to the maximum of 
£634 per annum.—Applications, accompanied by 
the names of three persons to whom reference 
can be made, should be addressed to the Secre- 


tary 





















3 








together with the names 


This Studentship, of |; 


Laboratory (male. or female). 
tons im accordance with Whitley Council reg. 
tions 


^ - “CHEMISTS 


* required by 

. THE ATOMIC, WEAPONS RESEARCH 

* ESTABLISHMENT, ALDERMASTON 
ee * BERKSHIRE . , 


. mihe following grades i 





"|": Chemists “Basic Grade (Ref. 1159/34) t 


control the chemical process and gas puri 
fication production plants in the Chemic: 
^ Engineering Branch working on a shift basis 
, Candidates. should hold A.M.I Chem.E. o 


A “WA R.LC. or have^exemptng qualifications 


E alternatively they should have an honour 
. degree in chemistry or chemical engineering 
7 Some previous experience of plant contrc 


v work is desirable but not essential. Salar 


£766 (at age 25) to £1,050 (at age 34 o 


Z2 over) to £1,199 per annum, 


Experimental Officers/ Assistant Experie 
mental Officers (Ref. 1160/34) to jom ' 
"e Research. and Development team engage. 
;0n a new field of applied chemical researc? 
Jand technology, The minimum quahfico: 
z uon is higher rational certificate chemustr 

^ Or equivalent; applicants for the Exper» 
- mental Officer grade should be at least 2 
ryears of age. Candidates should have ha 
good experimental experience in the inor 
.ganic field and preferably also on pilot plan 
scale operation, 


Salary, Experimental Officer, £846 t 
; £1,040 per annum; Assistant Experimenta 
Officer £353 (at age 18) to £460 (at age 21 
ito £756 per annum, -At present the rate 
for women are slightly lower. Contributio; 
Superannuation Scheme. Married officer 
now living outside the Establishment’ 
transport area will be eligible for housin 
on one of the Authonty’s estates ; alterna» 
tively assistance towards legal expenses ip» 
curred in house purchase may be available 
Until housed a lodging allowance may b 
payable 


Requests for application forms, by post 
card, to Senior Recruitment Officer at thy 
above address, not later than June 11, 1956 


Y 
X quoting the’ appropriate reference number 
“a 
i 


-  CHARING CROSS GROUP 


. WEMBLEY HOSPITAL (134 beds) 
Student Technician required for Patholo; 
Salary and co 


Apply, with age, experience, etc., to Se 


ary, Wembley Hospital, Wembley, Middlese. 
UNIVERSITY OF NOTTINGHAM 


DEPARTMENT OF ECONOMICS 
Applications are invited for the appointn 


of Research Lecturer or Assistant Lecturer 
Staustics. Salary scales: 
to £1,350; Assistant Lecturer, £550 by £50 
£650. Superannuation and children’s allowap» 


Lecturer, £650 by 


Form of application and conditions of apr 


ment from the undersigned. 


H PICKBOURN» 
Y Regist 


THE BRITISH SOCIETY FOR RESEAR 





in Agricultural Engineering has vacancies for 
Assistant Expernnental Officers in the Horti 
tural Engineenng Department, one 10 work 
heating and ventilating problems, the other 
cultivation 
HNC, or equivalent essential, and industrial 
research experience in engineering or physics 
sirable. 
£706, with starting salary lmited to £559 at 
26.—Application forms from Secretary, N. LA 
Wrest Park, Silsoe, Beds, '.. 


SENIOR TECHNICAL ASSISTANT 
quired for development work in Bacteriolop 
Laboratory. Duties will include supervision 
routine technical work and training of techr 
staff, Salary on scale £500 to £700 per annun 
Apply, by letter, to Professor Todd, Royal Tr 
nical College, Glasgow. 


minimi 
THE BRITISH SOCIETY FOR RESEAR> 
in Agricultural Engineering has vacancy for Sc 
tific Officer for laboratory work on physical 
engineering problems associated with use of : 
techniques in crop conservation. 
class honours degree essential. 
£514 tó £933; starting pay according to, age 


machinery problems.  Iater.B. 


Salary scale £382 at age 20 rising 


"First- or secc 
Salary sci 


experience. 'F.S.S.U —Application forms 


Secretary, ‘N I. A E., Wrest Park, Silsoe, Beds 


" $e 
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Separation of Epidermis from Dermis by Filtrates of Trichophyton mentagrophytes. —Dr. C. N. D. “Cruickshank and 


Effect of the Anion on Rẹ Values of Quaternary Ammonium Salts.—Dr. Herbert Sheppard and Barbara Sachs D’ Asaro “1089 


Arcs in Vacuum.—M. P. Reece ž : $ RT 
Formation of the High-Pressure Arc Column in Hydrogen. —W. A. Gambling and Er. H. Edels . 
Aggregation of Spherical Particles.—G. W. Hastings, D. W. Ovenall and Dr. F. W. Peaker 

Latin-Square Designs with Individual Gradients in One Direction.—C. P. Cox 
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Dp d T Um It is now possible to make half-tone printing plates with an 
" ordinary sheet-film camera. 'Kodalith' Autoscreen Ortho Film 
Ü UE has the half-tone dots incorporated in the emulsion, making 
a en process cameras and half-tone screens unnecessary. 
bt Autoscreen Film can be used with pre-sensitized metal plates 
D D s to make half-tone or combination-line/tone plates for repro- 
rg MU duction by office printing machines. Type matter and line 
Tere ae m drawings can be exposed at the same time as photographs or 
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Kodak House, Kingsway, London, W C.2. ‘Kodalith’ is a registered trade-mark, 


The Vibron Electrometer is a new 
aaa instrument for measuring, with 
exceptional stability, very small 
( currents from a high impedance 
. ehini source. 
6 The ‘heart’ of the instrument is the 


E.LL. VIBRON vibrating condenser 
unit, a precise electro-mechanical 
device which performs some 50 times 


better than the conventional 
electrometer valve. 


The Vibron Electrometer is being 
used for ionisation current measure- 
ments, as an ultra stable pH. meter 
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: l Er orn | megohmmeter.  . 
7 D i-o. Manufactured under, British Patent No. 550610 
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gil CORPORATION 0M 


ERA abis Aa sit the du point at which there is a clash’ betireen - 
“31, - thé Corporation and the official view. The latter 


55*, is cast in thé, ;gtaccato form that has. char: -has interpreted the Overseas Resources Development. 


erized the report: sincè ‘Lord Reith assumed. the. 
tirmanship of the Corporation ; . but this yeat, for 
» first time, the accounts show a surplus;of £409,233 

«or paying all outgoings, including £307,000 Colonial 
ice interest. 

-l'en new “projects were initiated by the Colonial 
velopment Corporation during the year, and, 
hh: the completion of the, Barton Ramie and 
arongo investigations, and the “appointment of 


~£7-5 million ; 


, awaits the validating and enabling legislation `“ 


receiver for the Falkland Islands Freezer Co.,; 


l, there are sixty-three continuing projects and 
‘estigations compared with fifty-six in the previous 
«r, representing a total capital of £54-8 million. 


these projects, eighteen, representing £7-5 million, `, 


‘in the Caribbean; seven (£15-4 million) in the 
r East; thirteen (£13 million) in East Africa; 
(£6 million) in Central Africa; eleven (£9-86 
wüion) in the High Commission Territories; and 
ht (£2.9 million) in West Africa. Functionally, 
elve projects and 20 per cent of deployed capital 
December 31, 1955, were in agriculture; six and 
t per cent in animal products ; six and 6-9 per cent 
factories ; one and 0-3 per cent in fisheries; five 
d 12 per cent in forestry; one and 0-7 per cent in 
tels; ten and 13 per cent in minerals; seven and 
‘9 per cent in property and housing; six and 
‘3 per cent in power; and eight and 4-5 per cent 
transport and communications. 
«On direct projects and subsidiary companies, the 
rporation had a net operating profit of £113,165 
ting the year, in spite of the disappearance | of 
ulanga profits of £216,718 in 1954 with: the sale 
the Corporation’s controlling influence from 
nuary 1, 1955. The ‘redding-up. process’ is now 
‘tually completed, and the Corporation by and large 
free to devote its energies to constructive purposes 
‘volving normal commercial or caleulated risks. 
1e ‘Special Losses’ were assessed on December 31, 
55, at some £8 million, and it is clear that the 
»vernment must now face the outstandmg financial 
wes involved in dealing with these losses incurred 
fore the Corporation was built up. The Corporation 


«poses to disregard this Special Losses Account in - 


wjusting its policies to meet the requirement of the 
verseas Resources Development Act that it should 
y its way taking-one year with another, and it 
‘w suggests that the whole of this Account—not 
-erely a part—should be. accepted as eligible for 
Serest waiver, and that this should be done by 


nverting the £8 million into equity capital in ' 


cordance with the precedence of the International 
ank for Reconstruction and Development and the 
ternational Finance Corporation. i 

This is not the only way in which the Government 


auld help to promote a more vigorous policy, nor ' 


** Colonial Development Corporation. Annual Report and Statement 
Accounts for Year to 31.12. 55: Pp. v+55. (London: H.M. 
«ationery Office, 1956.) 25. 6d. net. 


~ 


Act so as to make ula vires several projects for" 
housing and road development in Smgapore and 
Malaya; Kenya, Nyasaland, Southern and Northern” 
Rhodesia and West Africa, involving more than ` 
but on legal advice the Corporation 
has, declined to accept the official legal view, and 


promised by the Secretery of State. The Corporation 
in this report also points to the desirability of co- 


_ordinating its funds wish Colonial Development and 
‘Welfare Funds, suggesting that the Government’ :- 


might meet essential but financially unremunerative 
projects, leaving the remainder to the: Corporation 
and its partners., Orly exceptionally should the 
Corporation undertake work of great potential benefit 
but doubtful profitability. 

In spite of its staccaso phrases, the report is thus 
a challenge to realistic thinking and planning of such 
resources as Britain is able to devote to the economic 
development of the dependent territories of- the 
British Commonwealth. It is thé duty of the Colonial . 
Development Corporation to assist such development 
and with special regard to the interests of the inhabitants 
of those territories. The Corporation is not, however, 
responsible for comprehensive planning, or.for social 
services such as health and education. These, the re- 
port suggests with reason, are, or should be, financed 
from Colonial Developnient.and Welfare Funds or 
other government funds. Similarly, government plans 
should include such services as power, cOmmunica- 
tions and housing. 
reference—are commervial, and profitability is a 
decisive factor in the selection of projects and the 
method of executing them. The Corporation should 
only be expected to help in the capital devélopment 
of basic services when no other means of ffriance is 
available. 

The formulation and acceptance of clearly defified " 
policies on such lines would go far to establish: ‘the 


Corporation on a satisfactory commercial basis ; ^but : 


more important, it would provide the Corporation with 
the assurance of continuity which ıt seeks, and the. 
clear definition of fields of work which areas essential 
for harmonious.co-operation as they are for prevent. 
ing wasted effort and overlapping. As is “well 


emphasized, development in the Aependént territories, 


of the British Commonwealth is always a dynamic 
process in which social ‘conditions and agricultural 
and industrial techniques are continually changing. 
The report points out that the tropical territories 
in which the Corporation mostly operates can scarcely 
look forward to more favourable econòmic conditions 


'-than in 1955. The Corporation itself benefited from 
the high prices of rubber and improved prices for 
hardwoods, but the two copper projects will not 


start producing until late in ‘the present year. Prices 


d of other Corporation products, such as henip, rice, 


- ^ 


The Corporation’s terms of 


d 


t 
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p 
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hide and bananas, tended to drop, and synthetic 
subsbitutes are threatening raw materials traditionally 
grown in the tropics, among which the Corporation is 
. directly interested in rubber, hemp, tung oil, and, 
, through tanning materials, in leather, though its 
interest in ramie has ceased. Moreover, the production 
of foodstuffs in developed countries can be so in- 
creased by application of fertilizers and use of 
mechanical equipment as to undercut producers in 
less-developed and more remote lands. 

These are all factors of which the Corporation 
must take account in attempting to assess the profit- 
ability of projects in ten or twenty years time, and 
in seleoting projects accordingly. Increasing associa- 
tion with local people in such projeets through small- 
holding and co-operative schemes will not make 
decisions easier ; but the Government, by taking the 
financial decisions suggested above and by delineating 
more carefully the spheres of responsibility, could 
undoubtedly help the Corporation, to' raise the 
‘standard of living in these areas. Even more directly, 
Government policy could contribute to provide 
assured markets for the efficient grower of tropical 
produce; and the dissolution of the Overseas Food 
Corporation on March 31, 1955, places even greater 
responsibility in this connexion on both the Colonial 
Office and -the Tanganyika and other African 
Governments: 


CHEMISTRY AND BIOCHEMISTRY 
OF FATS 

The Lipids i 
Their Chemistry and Biochemistry. By Prof. Harry 
J. Deuel. Jr., Vol. 2: Biochemistry—Digestion, 
Absorption, Transport and Storage. Pp. xxvi+919. 
(New York: Interscience Publishers, Inc. ; London : 
Interscience Publishers Ltd., 1955.) 25 dollars. 


Fat Metabolism : 

A Symposium on the Clinical and Biochemucal 
Aspects of Fat Utilization in Health and Disease. 
Edited by Victor A. Najjar. Pp. vini+185. - (Balti- 
more: Johns Hopkins Press; London: Oxford 
University Press, 1954.) 305. net. 


The Chemistry of Lipids of Biochemical Significance 
- By J. A. Lovern. (Methuen’s Monographs on Bio- 
chemical Subjects.) Pp. xiii+132. (London : 
‘Methuen and Co., Ltd. ; New York: John Wiley and 
Sons, Inc., 1955.) 8s. 6d. net. 


HE collection of the greater part of the available 

“information in the vast and rapidly developmg 
field of lipid biochemistry and its integration into a 
readable text are a remarkable achievement. It is 
not, however, possible to be both comprehensive 
and critical over such a wide field. The late Prof. H. J. 
Deuel, jun., in “The Lipids: Their Chemistry and 
Biochemistry” (Vol. 2), chose the former course. 
All the main contributions on the digestion, absorp- 
tion, transport and storage of lipids are recorded in 
this book. Where differences of opinion exist, the 
views of each side are clearly and fairly presented. 
The author was one of the most active contribu- 
` tors to new knowledge in this field, and he had 
definite views on most of the problems discussed in 
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this work. These are indicated, but are not forcefu 
muposéd: thé reader is left to formulate hig o 
conclusions. This is an excellent book for the mc 
advanced student. It is likely to serve as a oe 
work in this field for many years. 

The symposium on “Fat Metabolism", edited 
V. A. ‘Najjar, is an entirely different type of wo. 
which consists of & series of short lectures by leadi 
authorities. There are eleven main contributio: 
These include papers by H. H. Gordon and J. May 
on obesity, and a contribution on the clinical aspe 
of hyperlipemia by L. E. Holt. H. C. Meng c 
scribes the preparation and use of fat emulsions » 
intravenous alimentation, and the role of the lipzen 
clearing factor in fat transport is considered 
C. B. Anfinsen. Fatty-acid oxidation and synthe: 
lipogenesis in vitro and the role of coenzyme A 
such reactions form the subject of three communi 
tions by A. L. Lehninger, S. Gurin and F. Lipmar 
respectively. Phospholipid synthesis, by A. Ko: 
berg, and cholesterol metabolism in relation 
atherosclerosis, by R. G. Langdon, complete 
remarkable collection of papers. Four contributic 
to discussion are also given. The only other asp: 
that might perhaps have been meluded with so» 
advantage is the role of the intestine in fat mer 
bolism. This book ıs an excellent introduction 
current problems in fat metabolism, especially j= 
those interested in the medical aspects. As will 
expected, each contribution is both authoritati 
and lucid. 

Dr. J. A. Lovern’s monograph on the “Chemist 
of Lipids of Biochemical Significance” is a cone 
account of the more important background knowledlii 
required for biochemieal studies in this field. T 
first chapter is concerned with the structure of lipi» 
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. & matter that is much under discussion at the prese 


time. A useful section on separation and analy 
follows, which reflects the extensive experience t 
author has had in this field. Having dealt with + 
study of separated lipids, the forms m which th 
occur in the tissues, with special reference to hy 
proteins, and their turnover, are discussed at soz 
length. Finally, a brief chapter on the functions 
lipids concludes a record of the main features 
current problems in lipid chemistry that should pro 
useful to any biochemist. 

f A. C. FRAZER 


POWER:AND ENERGY FROM TH 
WINDS : 


The Generation of Electricity by Wind Power 
By E. W. Golding. (Spon's Electrical Engineeri 
Series.) Pp. xvi+318+28 plates. (London: 
and F. N. Spon, Ltd., 1955.) ` 50s. net. 


EFORE the industrial potentialities of nuck 

fuels began to be clearly realized, the Wi 
Power Committee of the Electrical Research Assoc 
tion intensified its study of the winds as & supp 
mentary source of synchronous electric power. 4 
all-important impellmg factor was the scarcity 
coal for the generation of electricity ; but rmportar 
was attached to an experiment made m the Unit 
States in which a 1,200-kW. wind-driven generat 
had been operated successfully in parallel with 
major electricity supply system. The Americ. 
wind turbine had indeed failed mechanically after 
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»w hundred hours of operation; but it had shown 
iat there ıs no physically msurmountable obstacle 
1 the way of developing wind-driven generators of 
slatively large capacity. 

Denmark, France, Germany, Italy and the U.S.S.R. 
ave also done work of great interest in assessing 
1e energy-producing prospects of wind-power and 
1 constructing and devising wind-driven generators. 
‘ast experience was carefully reviewed. The fact 
aat some ten thousand corn-grinding mulls had been 
erforming a valuable function in Great Britain prior 
> the development of the steam engme was, and is, 

menificant. It was estimated that there are several 
undred sites in Britam which might be used for 
stablishmg wind-driven electric generators of capa- 
ities of the order of 1,000 kW. each. 

The author of this book, Mr. E. W. Golding, was 
harged with the tasks of exammung the problems 
f measuring and harnessing the power and energy 
f the winds at suitable sites. He and his staff 
roceeded to their work with due expedition and great 
nthusiasm. Precise and convenient means of 
jeasuring wind velocities over the wide range 
ncountered in practice were developed and applied 
t a sufficient number of sites to obtain the data 
equired by aerodynamic experts, the potential 

«uilders of efficient wind turbines. 

It so happened that the development of heli- 
opters, on one hand, and of jet aircraft, on the other, 
zoused the interest of propeller designers in the wind 
zheel, which promised to provide a new outlet for 
heir factories. As a result, John Brown and Co., 
atd., produced a 100-kW. machine for the North of 

<cotland Hydro-electric Board which is installed on 

lost& Head, Orkney, while the Enfield Cable Co. 
moduced through De Havilland (Propellers), Ltd., 
n Andreau machine of the same kuowatt rating 
or the British Electricrty Authority. The latter 
aachine is still on a temporary site near St. Albans. 
‘hese two experimental installations cover almost 
mhe extreme range of types of wind wheel, electrical 
senerating plant and wind speed conditions. At 
Josta, Head, wind speeds approaching 100 m.p.h. are 
requently encountered and ıt 1s exceptional to have 
«eriods approaching dead calm, whereas at St. 
\lbans wind speeds seldom reach even 30 m.p.h. 

No account of the performance of these plants 

«ag yet been published; but it is now doubtless 
;»ossible for -the responsible parties to assess, more 
ealistically than ever before, what power and energy 
an be obtained from comparatively large wind-driven 
lectric generators. The work put into these two 
xperments has been of the highest class in all 
'espects. The firm of John Brown has experienced 
wlmosb every practical difficulty which can be 
mcountered, and the major burden has been borne 
yy two resolute and competent men, as a supplement 
o their everyday occupations. They could give an 
pie account of ther problems, which far surpass in 
Kifficulty those of the earher lighthouse pioneers. 

Golding’s book ıs interesting, informative and 

arnest. The author has deservedly gained a leading 
«lace among the few who continue to maintain an 
tive interest in wind-power. He provides excellent 
ferences to relevant literature from all countries. 
Ie does full justice to most of the foreign achieve- 
aents; but he might have made more effective use 
f the highly objective studies of Wlectricité de 
'rance. He Ikewise appears to have overlooked 
"he numerous wind machines in service on the coast 
f Portugal, near Lisbon. There one can see mstal- 
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lations rangmg from the origmal Don Quixote type 
to the most modern propeller types, indications of 
the suitability of the wind regime, on one hand, and 
of tlie local cost of electricity, on the other. Table 
32 would have been far more valuable had he mcluded 
the weights of matarials of construction of the 
machine. I must, however, abstain from emulating 
Goethe’s ‘“‘Rezensent’, and I therefore commend 
the book as bemg a most valuable and up-to-date 
source of reference. 

In conclusion, I suggest that the attempt to 
produce large amounts of synchronous electrical 
power and energy fram the winds 1s less realistic in 
present circumstances than a Belgian proposal to use 
medium- or small-power plants to generate energy 
partly m electrical form and partly as hot water 
not necessarily electrically heated. There are many 
farms and isolated tommunities which could be 
rendered more economic and habitable given these 
amenities. Production of machines of this class 
might be more generally useful than the procedure 
hitherto followed. C. W. MARSHALL 


PRINCIPLES AND APPLICATIONS 
OF PHYSICS 


Principles and Applizations of Physics 

By Dr. Otto Bhih, in collaboration with Joseph 
Denison Elder. Pp. xiv+866. (Edinburgh and 
London: Oliver and Boyd, Ltd., 1955.) 45s. net. 


OTH in its aim, which is wider, and in its pre- 

sentation of the subject, which seems more 
appropriate for reflexion and consolidation than for a 
serial course, this bock differs from the conventional 
physics text-book. The standard 1s such that most 
of ib could be understood by srxth-form boys, and it 
would be useful to students in the early stages of a 
university course in paysics. The authors survey the 
subject as a whole, tracing the developments of the 
concepts of modern physics, and the interaction of 
new discoveries and scientific thought at different 
periods. This treatment should make 1:5 acceptable 
also to non-specialists and students of the humanrties 
who (given some init.al elementary grounding) seek 
a sound interpretation.of physics ; such readers, whom 
the authors have barne in mind, will find ıt both 
intelligible and in sympathy with their own outlook 

The book 1s dividec into ten parts. Part 1, on the 
methods of physics, contains some introductory 
mathematics. Parts 2-6 deal with mechanics, energy, 
fields of force, oscillations and waves, and thermo- 
dynamics. Each part groups together phenomena 
linked by a common principle—heat, electrical 
energy, and radiation as forms of energy, gravitation, 
electrostatics, and electromagnetism as fields of force, 
optics and acoustics with other examples of wave 
motion. The authors call this a phenomenological 
and mathematical approach, in which formal analogies 
are used. They are probably right; and it is certainly 
done well. 

Parts 7-9, on the kinetie theory, particles, and 
atomic and nuclear physics, offer less scope for 
originality of treatment, and indeed by this time the 
really difficult part of the work 1s over. In its more 
recent developments physics deals either with 
particles that are easily pictured, or with symbols 
that are beyond any visualization; the apparently 
simple concepts of macroscopic physics are the 
elusive ones. Who can doubt, for example, that the 
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picture shown of stationary waves around Bohr 
orbits was really in people’s minds in the early days 
of wave-mechanics ? Or that this, in itself, is a much 
easier idea to understand than, say, the principle of 
virtual work, or even that notorious source of mis- 
understanding when it was first discovered, Ohm’s 
law ? In directing attention to the quite different 
kind of mental effort needed to master the early 
fundamentals, the authors have really implicitly 
diagnosed the fault that hinders the progress of so 
many students, a feeling that physics began with the 
twentieth century. Needless to say, the rigours of 
modern physics are themselves explained here very 
clearly. ; 

The title might almost suggest a bias towards 
‘applied physics, but in fact only representative 
applications are explained at all fully. These include 
the circulation of the blood, thermionic valves and 
radio circuits, frequency modulation, three-phase 
power supplies, the implications of recent red-shift 
observations with the 200-in. reflector, and many uses 
of radioisotopes. The numerous brief allusions to 
well-known applications are relevant. Most teachers, 
incidentally, would treat thermometry and electro- 
lysis rather differently nowadays. 

Part 10, on the scope and importance of the 
physical sciences, is rather more difficult to assess. 
I can only say that, if I had read a book of this kind 
as a student, I should have realized then that 
philosophy is something more than the extrapolation 
of a classical education; and that, oddly enough, 
the term ‘natural philosophy’ means what it states. 
Among many issues discussed are the status of the 
term ‘law’ in the exact sciences, the fallibility of 
scientific method when taken beyond its proper 
province, and the general education of both the 
scientist and the non-scientist. It has been said that 
the way to broaden the general education of the 
physicist is by encouraging a thorough understanding 
of his subject, and its impact on people’s minds and 
affairs. From this pomt of view the later chapters of 
the book are particularly valuable. 

Q. R. Noaxzs 


LUMINESCENCE OF BIOLOGICAL 
SYSTEMS 


The Luminescence of Biological Systems 

Edited by Frank H. Johnson. (Proceedings of the 
Conference on Luminescence March 28—April 2, 1954, 
sponsored by the Commuttee on Photobiology of the 
National Academy of Sciences—-National Research 
Council, and supported by the National Science 
Foundation.) Pp. xiv+452. (Washington, D.C.: 
American Association for the Advancement of Science, 
1955.) 7 dollars. 


HE production of light by many living organisms 

is a very striking characteristic and has been 
recognized since the earliest times. Plny observed 
the glowing of rotting wood, Aristotle had an account 
of the light emitted by putrefying fish, and Boyle m 
1667 exammed the luminescence of stored meat. 
The early papers of Paul Panceri in 1873 on Pyrosoma, 
Pholas and Phyllirhoé are classics. 

This book is an account of the proceedings of the 
conference on luminescence, held at Asilomar, Pacific 
Grove, Calif., during March 28—April 2, 1954, and the 
papers and the main discussion of each are given 
verbatim. The first paper, a survey of lummous 
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organisms. is by Prof. Newton Harvey, a pioneer i 
this field and celebrated for his classic and extensiv 
investigations into the subject of luminescence 
Thus is a very lucid account of the state of the existin 
knowledge of the problem, with stimulating sugges 
tions for further work. Methods are described wit! 
a wealth of detail. Drs. R. S. Becker and M. Kash 
follow with a discussion of lummescence spectroscopy 
involving the role of chlorophyll, and the electron: 
state of this pigment which is concerned with th 
first reaction in the utilization of energy by the pig 
ment system. The luminescence properties of por 
phyrin molecules are being studied by these workers 
with special reference to the chlorophylls, and th 
singlet-triplet split in molecules is considered. 

Perhaps the most interesting and informativ 
chapter, at any rate for porphyrin workers, is that c 
C. Stacy French on fluorescence spectrophotometry 
He describes apparatus in detail, and follows up wit 
a most useful account of the absorption and fluores 
cence spectra of the chlorophylls and their derivatives 
data which are not readily accessible 1n the literature 
Wilhelmsen eż al. have a paper on chemiluminescenc 
kmetics of the 2:3 dihydrophthalazme 1: 4 dione: 
and a mechanism for the reaction is proposed, base: 
on the ionization, in basic solution, of the enol form 
shiftmg the equilibrrum in their favour. Oxidatiom 
of the ionized portion would then involve loss of th 
charge, and reaction with more oxygen would lea 
eventually to a molecule which, when excreted#l 
would emit light. 

Two deeply interesting chapters are those dealin, 
with the chemistry of Cypridina luciferin by Drs 
Tsuji, Chase and Harvey, and the biochemistry o 
firefly lummescence by Drs. McElroy and Hastings 
The first contains much detail regarding the prepara 
tion and purification of luciferin (chromatography 
and electrophoresis) and a study of degradatio: 
products. The second describes purification method 
for luciferin and luciferase from Photinus pyralis, anc 
gives some properties of the luminescent system 
including the possible role of adenosine triphosphate 
The biochemistry of bacterial luminescence is -vert 
fully discussed by Dr. Strehler, with some pointer 
as to the mechanism involved, which seems to includ 
the participation of reduced flavin mononucleotide 
Intracellular luminescence is introduced by Dr. Fran] 
Johnson, the editor, and includes a study of th: 
kinetics of bacterial luminescence in vitro. 

From the biochemical mechanisms of luminescence 
the reader moves to the physiological control o 
lumunescence, the subject of Dr. Nicol’s paper 
which is further discussed and extended by Dr. Buck 
Dr. Nicol’s main concern is with neurocontrol 
there are two effector systems, muscles and photo 
cytes, which depend on one conductor system 
Oxygenation may be a limrtig factor. The survey 
of luminous organisms of the Far East, by Dr 
Haneda, is a fascinating and most useful contribution 
1t contains several very fine photographs. The sympo 
sium ends with two short papers, one on marine dmo 
flagellates by Dr. Ryther, and one by Drs. Haxo anc 
Sweeney on bioluminescence m Gonyaulax polyedra. 

The sequence of the contributions could be crti 
cized; for example, the papers on control of lumines 
cence would have been more logically placed afte 
the papers on firefly lummescence, and the very fine 
survey of Haneda after the troduction by Harvey 
The paper ıs good, the print clear and the photograph 
have been reproduced well. There is a good index 

G. Y. KENNEDY 
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>roceedings of the International Conference of 
Theoretical Physics, Kyoto and ‘Tokyo, Sept- 
ember 1953 
Meld under the auspices of The International Union 
of Pure and ‘Applied Physics. Organized by The’ 
Science Council of Japan, with the collaboration of 
WiKyoto University and The Physical Society of. 
Japan. Supported by U.N.E.S.C.O. and The Rocke- 
feller Foundation. Pp. xxviii+942. (Tokyo: Science 
Council of Japan, 1954.) n.p. 


HE 1953 conference on theoretical physics in. 
Japan was remarkable for a number of reasons : - 


WKhe wide range of topics treated by the eighty-four 
distinguished foreign visitors “and the local par- 

BKicipants; the fact that this was the first purely 
scientific international conference ever held m 
Japan; the hospitality bestowed on the fortunate 

mguests ; and the magnificence of this volume recordmg 

mithe proceedings. It all does full justice to the devotion 

UAE to theoretical physics in Japan, and the 
high achievement in the subject there. 

The conference was concerned principally with the 
two broad domains of field theory and solid-state 
physics. In the former (Part 1 of the report), there 
was much deliberation on the various technical 
difficulties of “non-local theory, intermediate and 
strong coupling theory, nuclear forces, ete. Part 2 is 
a shorter section on nuclear physics, mainly the shell 
model. The remaining, major portion of the volume 
comprises Part 3 on statistical mechanics, Part 4 on 
molecules and solids, and Part 5 on liquid helium 
and superconduotivity. 
~ Nearly as much space is devoted to discussions as 
to the actual papers, giving a picture of a lively and 
informal conference. Survey talks are an important 
feature, and altogether the book offers a valuable 
insight into the state of theoretical physics at the 
time, and the thoughts occupying the leading workers. 
However, this amounts largely to journalism, though 
on the grand scale, and already much water has 
flowed. under the bridges of theoretical physics since 
the conference. 


Yearbook of the United Nations, 1954 
Pp. xii +656. (New York: United Nations; London: 
H.M. Stationery Office, 1955.) 10.50 dollars; 70s. 


A a reference work the value of this “Yearbook” 
appears to reside in the appendixes—which set 
forth the structure of the United Nations, the matters 
considered by the Principal Organs during 1954, the 
delegations to the General Assembly and the Councils, 
and the information centres and regional information 
centres—and in the documentary notes with which 
the several chapters are provided. These chapters 
themselves, however, although designed to facilitate 
the understanding of the work of the United Nations 
during the past year, appear to have rather a limited 
value except in official circles. 

While the size and price of such an admirably 
printed and produced book restricts its general use, 
the chapters dealing ‘with topics of interest to 
the scientist, such as the economic development of 
under-developed areas or the work of the United 
Nations Educational, Scientific and Cultural Organiza- 
tion or other specialized agencies, are not sufficiently 
detailed to preclude reference to the reports of various 
committees or other bodies. Something much more 
condensed might be of great value; even if there 
were discarded the material which gives & certain 
lack of realism to the treatment of questions regarding 
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non-self-governing territories and the trusteeship 
system, some doubts may stil be entertained as to 
the practicability of dealing readably in ond volume 
with all the varied ectivities of the United Nations 
Organization. " 


Dictionary of Magic 

By Harry E. Wedeck. 

Library.) Pp. viti+105. 

3 dollars. 
HIS little book is a convenient compilation of 
names, terms an expressions used in magic and 

occultism generally, although it would have been 

improved had the author made a rather better 
selection of his material and arranged it somewhat 
differently. The subject is so vast that all that could 
be expected in a book of this size is a very brief and 
condensed list, which, for the general reader, is likely 
to prove of some use since it is unlikely that he would 
have by hun the larger works by such authors as 

Collin de Plancy, Spence, Verneuil or even the shorter 

glossary by Ernest Eose. 

Although the author has managed to include some 
entries not easily found elsewhere, he has done so at 
the expense of omitcing more important items, and 
it is sometimes difficult to see on what basis the 
selection has been made. Moreover, persons are: 
listed under their first names; and such entries as. 
"Last witch", “New”, or “Plato”, who is said to 
have censured sorcerers that were hired to practise 
incantations, seem oZ doubtful utility. A little moro 
care would have avoided these faults and also minor 
errors such as the spelling of “Bavan” for ‘‘Bavent’’ 
and the confusion between the two Moras, which is 
more excusable since this confusion was made both 
by Summers and, following him, by Prof. E. M. Butler 
in her valuable study of ritual magic. 

$ E. J. DINGWALL 


(Mideentury Reference 
(New York : Philosophical 


Variational Principles in Dynamics and Quantum 
Theory 

By Dr. Wolfgang Ycurgrau and Stanley Madelstam. 

Pp. ix+155. (London: Sir Isaac Pitman and Sons, 

Ltd., 1955.) 25s. nct. 


HE central importance of ‘action’ principles in 

modern theoret:cal physics fully justifies the 
authors in their attempt to provide & historical and 
critical exposition. Early chapters discuss the con- 
tributions of Fermat and Maupertuis ; Dr. Akalia is 
not mentioned explicitly, but the authors appear to 
mply that Konig Enew that the famous Leibniz 
letter was spurious—Is this quite certain? Then 
there is a technical section, dealing with the definitive 
work of Euler, Lagrange and Hamilton, and its 
applications to electrodynamics and quantum theory. 
Finally,'& chapter an the philosophical aspects of 
action principles tries to maintain a balanced position, 
but inelmes on the whole to the side of Planck rather 
than of Mach. 

Thus two books have been cramped into a hundred 
and fifty pages, and on the whole it is the technical 
side which has suffered; for example, the extra- 
ordinary prescience of Hamilton’s views is not 
adequately emphasized, and some technical ideas are 
brought m hurriedly and without due preparation, 
such as the relativistic mterpretation of the modified 
Lagrangian function. Nevertheless, the mingling of 
historical and technical development is stimulating, 


and should assist the reader to a thorough realization 


of the immense value of the concept of action 
variation. 
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BRITISH ASSOCIATION MEETING IN SHEFFIELD : 


LURING August 29-September 5 this year, the 
British Association will hold its annual meeting 

in Sheffield. Sheffield has many advantages as a 
place of meeting for-the British Association. One of 
the major centres of industry, exceedingly busy and 


know more of what science means and to see at 
close quarters some of its leading figures. With 
them in mind, two further illustrated evening 
lectures have been arranged, freely open to the 
publie, on “Antarctic Adventure", by Sr Raymond 


dependent in almost every branch on the continuous ^Prestley (August 30), and “The Future Develop- 


application of scientific discovery, a visit provides a 
fine stimulus to any scientist; but, unlike most 
industrial centres, Sheffield is a surprisingly pleasant 
city, especially on its west and south sides, and 
it is set in surroundings of great natural beauty 
immediately accessible by bus or even on foot. Full 
advantage of these is being taken in the arrangements 
for the meeting. It 1s perhaps singularly appropriate 
that Sheffield should be chosen for the meeting this 
year, for a century ago, at the Cheltenham meeting 
in 1856, Bessemer made the firsb publie announce- 
ment of his revolutionary steel-making process, for 
which shortly after he- set up his own works in 
Sheffield. i 

The accommodation for the meeting will be divided 
between two centres. In the middle of the city, 
within easy reach of the railway stations and served 
by publie transporb from every distriet, will be the 
Reception Room (the Central Technical Schóol—in 
the former Firth College). Within & few yards of this 
ate the City Hall, where the large general meetings 


will be held, and the Cutlers’ Hall, which will provide - 


a convenient social centre. The section meetings will 
al be held m the University area, mostly in the 
University buildings. These are within easy walking 
distance of the Reception Centre ; but, for the meeting, 
Special buses for members will circulate between the 
Reception Centre and the section rooms, in addition 
to the regular public transport. 

The inaugural meeting on the evening of Wednes- 
day, August 29, will, as on a number of such occasions, 
be preceded by a short degree congregation, when 
the chancellor of the University, the Earl of Halifax, 
will confer honorary doctorates on Sir Raymond 
Priestley, president of the Association, and on Sir 
George Thomson and Sir Charles Goodeve, the 
presidents of Sections A and B, respectively. The 
president’s address will be on “Twentieth Century 
Man against Antarctica", a subject mos$ apposite 
and topical in view of the attention which 1s-focused 
this year on the further exploration of the Antarctic 
by several important expeditions. Sir Raymond 
Priestley can speak with authority on this, because 
not only did he accompany both Shackleton and 
Scott to the Antarctic, but also he is still intimately 
associated with Antarctic exploration and develop- 
ment. - 

The two evening discourses will be on “The Growth 
of Biochemistry", by Prof. F. G. Young (August 31), 
and “The International Geophysical Year", by Prof. 
Sydney Chapman, chairman of the International 
Committee organizing the International Geophysical 
Year (September 3)—another subject of great topical 
interest. 

It is, however, a prime object of the Association 
“to bring the objects of science more before the. 
‘public eye". Many citizens who may be hesitant’ 

immediately to become members may yet wish to 


ment of Atomic Energy", 
(September 4). 

All these meetings will be held in the Main (Oval) 
Hall of the City Hall, which, seatmg 2,700, should 
accommodate the audiences in comfort. 

But the heart of the gathering is in the meetings 
of the sections, and here will be encountered the 
richness and variety that have so long characterized 
the British Association. To summarize the very 
varied subjects that will be dealt with ın presidential 
addresses and sectional communications would need 
a separate article. Here it may suffice to say that, 
while most aspects of scientific endeavour seem to be 
included, there will be, as is appropriate m a major 
centre of industry, a shght but appreciable emphasis 
on matters of industrial and technological importance, 
an emphasis reflected-even in the proceedings of 
Section H, the general theme of which is to be '"The 
Primitive Technology of Glass and Metals”. 

As in previous years, there will be an official 
service m Sheffield Cathedral on the Sunday 
morning, and other churches will hold special ser- 
vices. For the Sunday evening, the Local Committee 
has arranged for members a concert in the City Hall 
by the Hallé Orchestra and the Sheffield Philharmonic 
.Choir, under Sir John Barbirolli and Mr. Herman 
Lindars. 

A number of exhibitions have been arranged for 
the meeting, including one of polar rations, one of 
scientific glassware, and special displays at the City 
Museum and at the Graves Art Gallery, where there 
will also be a demonstration of the processes of picture 
restoration on an ‘open evening’. It is hoped to 
arrange a display m honour of the Bessemer cen- 
tenary, and, followmg the’ excellent lead given at 
Bristol; there will be an exhibition of “Science in 
Schools”, organized by Mr. Stanley Moffett, director 
of education for Sheffield, and science masters and 
mistresses throughout the region. Tt is hoped to 
make this exhibition a fully ‘live’ show with most of 
the demonstrations and experiments actually work- 
ing. A completely new departure will be a special 
exhibition of books about science arranged by the 
National Book League and staged in the Central 
Library. The professional scientist can generally find 


by Sir John Cockcroft 


: and assess the worth of technical books in his own 


field ; but it is seldom that he can tell a lay friend 
where to find a book that explams the essentials m 
simple language—and outside his own field he is 
often quite lost. Here should be at least one answer 
to a difficult question, for which a great many 
members, scientists and laymen alike, may well be 
grateful. The regular showings of scientific films, 
begun in Bristol, will be continued m Sheffield in the 
convenient and well-equipped Library Theatre. 
Visitors to Sheffield will also be mvited to mspect, 
in the same building, the Commercial and Technical 
Section of the Pubhe oe which provides a very 
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important service for industry, commerce and the 
student, 

The problem of housing the large number of 
members expected has been carefully studied. In 
particular, the whole accommodation of the Univer- 
sity halls of residence and of the traming colleges 
throughout the area has been reserved. Several of 
these are very recently built and are fine examples 
of collegiate architecture. Some are m former great 
houses, such as Wentworth Woodhouse, magnificently 
situated and of great historic interest as well as sub- 
stantial comfort. Special bus services, free to resi- 
dents, will run at appropriate times between the 
more distant of these and the meeting centres. 
Members wishing to stay in hotels should make early 
bookings. Arrangements have also been completed 
for ample private accommodation for those preferring 
it. 

The main catermng centre will be the lower floor 
of the City Hall ;- here a large restaurant with both 
cafeteria and waitress service will enable members to 
take lunch and other meals close to the Reception 
Centre and to the main bus station for excursions. 
Light refreshments will’ be available also in the 
University Union, there will be coffee points near all 
section rooms, and a mobile canteen on the Associa- 
tion’s bus station will supply packed’ meals on 
demand. 

Some 140 general and sectional excursions have 
been planned, and a member who so wishes will have 
little difficulty in getting, within the week, a general 
1dea of the heavy and light industries of the area and 
m appreciating the glorious countryside in which they 
are set. A special bus station, withm easy reach of 
the University and Reception Centre, will be brought 
into use solely for the Association, and nearly every 
excursion will start and end there. 
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Under the title of “Sheffield and its Region”, an 
extensively illustrated scientific survey of some 330 
pages by twenty-seven contributors under the editor- 
ship of Prof. D. L. Linton will be presented to 
members attending the meeting. In three parts, the 
first gives an account of what may be termed the 
natural history, pre-history and history of the 
region; the second sreats of ‘The City of Sheffield” 
and deals with aspects of its economic development, 
with the growth of its social institutions, with its 
contributions to art and science, and with its present 
characteristics and plans for the future. The third 
part, under the heacing ‘The Region Today", deals 
with some of the industries by which the inhabitants 
of the region gain their livelihood and with the towns, 
outside Sheffield, in which they live. 

The community of Sheffield looks forward eagerly 
to receiving its d-stinguished visitors, who are 
assured of a cordial welcome. This will be the third 
time that the Association has met in Sheffield. The 
first was in 1879, with Henry Clifton Sorby as one of 
the local secretaries, when Crookes demonstrated 
many of the properties of cathode rays. That year 
was an important one in Sheffield, for a few weeks 


after the members o? the Association had dispersed, ` 


Prince Leopold, youngest son of Queen Victoria, 
opened Mark Firth's foundation, Firth College, from 
which the University has grown. The second occasion 
was in 1910. The dapression in the Sheffield indus- 
tries during the inter-war years probably accounts 
for the long intervel between the second and the 
present meetings. The Local Committee now hopes 
that, in & city and region so devoted to the applica- 
tions of science, there may be a large enrolment of 
local members, and trusts that the occasion may 
prove memorable both in Sheffield and to all those 
who visit it. 


LEWIS EVANS (1700-56): A SCIENTIST IN COLONIAL AMERICA 
By Pror, GEORGE W. WHITE 


Department of Geology, University of Illinois 


EWIS EVANS, who died two hundréd years ago 

on June 11, earned hus living as a professional 
engineer and cartographer; he was a geographer 
and natural scientist as well. He was born in 1700 
at Llangwnadl, near Pwlhelli, Carnarvonshire, Wales!. 
It ts not known how and when he came to Colonial 
America; but in 1736 he was a surveyor and map- 
maker in Philadelphia. He had associations with 
Benjamin Franklin, purchased books from him, and 
probably did some drafting and engraving for him. 
He travelled extensively with John Bartram, Botanist 
to the King ; gave much information to Peter Kalm, 
the Swedish scientific traveller; and provided geo- 
graphical and other service to Governor Thomas 
Pownall. These men and others of the time quote 
Evans's scientific opinions in their writings approv- 
ingly and at some length. 

Evans made valuable observations on plants, 
animals, and meteorology, and in other fields of 
science. His knowledge of astronomy and physics 
(‘natural philosophy’), including electricity, was such 
that he gave series of lectures on these subjects in 


1751 in Philadelphia, Newark and New York. Thir- 
teen lectures made up the series in New York. His 
maps of the middle -Atlantic Colonies went through 
more than twenty editions, although most of them 
were printed without credit to Evans. His topo- 
graphical descriptions formed the physiographical 
groundwork for Am=arican geographical description 
(again usually withcut credit) for more than fifty 
years. Huis most important scientific contributions 
were his penetrating geological observations about 
eastern North Ameriza and the respectable theories, 
some of them far in advance of his time, that he based 
on them?. 

Evans travelled extensively through the middle 
Atlantic Colonies across the Coastal Plain, Piedmont, 
the folded Appalachien Mountains, and made at least 
one journey across tte Appalachian Plateau to Lake 
Ontario. These observations were the basis of his 
maps of 1749 and 1752? of Pennsylvania and of his 
famous map of the M-ddle Atlantic Colonies of 1756 *. 
In his journal’ of a trip in 1743 to Lake Ontario 
(published by Governor Thomas Pownall in 1776), 
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Evans noted the fossils m the Paleozoic rocks and 
understood their marme origin. He recognized that 
the present Appalachian mdges with their even sky- 
line were erosional remnants and that the sediment 
derived from the erosion now forms the Coastal Plain. 
He says* the mountains “... were formerly but one 
large Plain, inclining with a considerable Slant 
towards the Sea; that this has been worn mto its 
present Appearance of Ridges, with Vales between 
them, by the Rains of the Heavens and Waters of 
the Earth washing away the Soil from the upper 
Parts, and carrying it down to Seawards. That the 
Soil thus carried down and lodged in various Places 
hath in a Series of Ages formed the lower Plains of the 
Jerseys, Pennsylvania, Maryland, Virgmia, and the 
Carolinas”. 

Near Lake Ontario Evans saw the raised beaches of 
the Pleistocene Great Lakes and correctly interpreted 
them as markıng once higher water-levels. He further 
recorded at some length ın his journal his opinion that 
the lakes had been partly drained, causing what is 
now called ‘isostatic rebound’?: “This Part of 
America, disburthened of such a Load of Waters, 
would of course rise, as the immediate Effect of the 
shiftmg of the Center of Gravity in the Globe at once 
or by Degrees, much or little”. 

In his maps of 1749 and 1752 Evans recorded 
geological notes and filled in one extensive blank part 
with & lengthy description of the “Endless [Appala- 
chian] Mountains". In his map of 1755 he could find 
no space for geological notes and published them 
separately in a booklet of 36 pages, An Analysis of a 
General Map of the Middle British Colonies. . .", in 
which he gave a clear statement of the physiographical 
and geological provinces of what 1s now the eastern 
part of the United States, includmg New England. 
His classification (but not his terminology) of the 
separate physiographical provinces is that still in 
use. He expressed his regret that the map had no 
room for sections in several directions to show not 
only the hills and valleys on the upper surface, but 
81908: 5*5... on the lower, the Nature of the Soil, 
Substrata and particular Fossils may be exprest. 
It was with Regret I was obliged to omit it. But n 
some future Maps of Separate Colonies, I hope to be 
furnished with more Room". 

Evans had & keen realization of geopolitical reali- 
ties—too insistently expressed for his own personal 
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good and for his scientific future. He knew the rich- 
ness of the country west of the mountains and the 
necessity of firmly attachmg this heartland to the 
eastern provinces. This country he called the “Ohio 
country” and said is “The Flower of the whole 
Globe” and “tho finest Country on Earth", He 


‘expressed most emphatically and pungently his 


opinion that the Colonial authorities were misguided, 
careless, stupid, and possibly even treasonable in 
allowing the French to penetrate from Canada into 
the territory west of the mountains and south of the 
Great Lakes—the territory now known as the “Middle 
West". Evans was sure any intelligent Briton could 
see that this land must be reserved for English settle- 
ment. This forthright, correct, but samewhat 
intemperate criticism of authority was poorly 
received ; charges were preferred and he was jailed 
in New York in the spring of 1756. Evans, suffering 
from a “lingering indisposition”, was released on 
June 8, on “his Majesty’s Writt of Habeus Corpus", 
but died three days later on June 11. 

It is tempting to speculate that had Evans lived a 
few more years, and devoted himself to cartography 
and science, maps of separate colonies would have 
been produced accompanied by geological sections and 
probably by further geological descriptions. He 
might have taken additional part m the developmg 
studies of electricity and possibly m other phases of 
natural science. What he had already done ensures him 
a place in the history of science in Colonial America. 


1 Biographical information will be found in Stevens, H, N., “Lewis 
Evans, his Map of the Middle British Colonies . * (H. Stevens, 
Son and Stiles, London, 1905, 1920, 1924). Wroth, L C., "An 
American Bookshelf 1755" (University of Pennsylvania Presa, 
19084). Gipson, L. H., “Le 
Philadelphia, 1939). 

3 White, G W., “Lewis Evans’ Contributions to Early American 
Geology, 1743-1756", Frans. Ill. Acad. Ser., 44, 152 (1951). 

* Evans, Lewis, “A Map of Pennsylvania, New Jersey, New York...” 
(Philadelphia, 1749, 1752). 

* Evans, Lewis, “A General Map of the Middle British Colanies . . .” 
(B. Franklin and D. Hall, Philadelphia, 1755). 

* Pownall, Thomas, “A Topographical Description of Such Parts of 
North America as are Contained jn the (Annexed) Map of the 

Vae British Colonies in North America" (J. Almon, London, 

T 


wis Evans" (Historical Society of 


5Ibd.p.29. . 

7 White, G. W., “Lewis Evans’ Early American Notice of Isostasy"', 
Science, 114, 302 (1951). 

* Eyans, Lewis, “An Analysis of a General Map of the Middle British 
Colonies . . ." (B. Franklin and D. Hall, Philadelphia, 1755); 
also facsimile reprint ın Gipson, op. cit., p. 1V. 

? Thid., pp. 28-88. 


THE IVEAGH GEOLOGICAL LABORATORY, 


TRINITY COLLEGE, DUBLIN 


By Pror. W. D. GILL 


HE reconstructed Iveagh Geological Laboratory 

at Trinity College, Dublin, was formally reopened 
on May 10 by the Chancellor of the University of 
Dublin, the Right Hon. the Earl of Iveagh, K.G., 
before a company of Fellows and staff of the College, 
and guests including many distinguished geologists 
from universities, the Civil Service and industry in 
Ireland and Britain. Before the reopening ceremony, 
the Chancellor had conferred the degree of Sc.D. 
(honoris causa) on Sir Harold Jeffreys (Cambridge), 


` 


Prof. P. H. Kuenen (Gröningen) and Prof. H. H. 
Read (London). . 

The Chancellor recalled the deep impression made 
on him as a young man by Prof. John Joly. It was 
through his father's friendship with Joly, and his 
admiration for his work, that the association of 
the School of Geology and the Iveagh family had 
sprung. The abiding record of this friendship is 
an endowment of £10,000 to assist the work of this 
School. 


June 9, 1956 

The Iveagh Geological Laboratory is housed in the 
Museum Building, built under the influence of the 
orineiples of Ruskin between 1853 and 1857 to 
1ecommoda;te the Schools of Engineering and Geology. 
The building is certainly important and interesting, 
though perhaps controversial from the architectural 
ind esthetic points of view. The great columns of 

WKrish marbles, including particularly fine samples of 
serpentine marble from Connemara, which support 
she ‘arches of the Byzantine interior, are very im- 
pressive. Both engineering and geology were pro- 
vided with very large museums, occupying the full 
30 ft. of the width of the building at either end. 
[hese rooms covered 3,150 sq. ft. of floor space and 
were some 30 ft. high. The provision of teaching 
and research facilities was, however, on a greatly 
lisproportionate scale, and could not be much 
mproved. ‘The main reconstruction has been the 
»uilding of an upper floor in the old Geology Museum. 
4 museum of type, figured, and reference collections 
aow occupies 1,250 sq. ft. of the upper floor, the 
mainder being taken up by a mapping and photo- 
zrammetrical laboratory, a library and a research 
laboratory. Various oil companies and their associates 
have contributed generously towards the provision 
of photogrammetrical equipment, which is used both 
by geologists and geographers, and their generosity 
is recorded on a plaque on the wall of the photo- 
zrammeoetrical laboratory. 

The floor of the former museum contains the main 
seaching laboratories and staff rooms. The three 
laboratories (elementary 956 sq. ft., paleontology 
460 sq. ft., and petrology 550 sq. ft.) are dual-purpose 
rooms, permitting the fullest integration of lectures 
«ith practical demonstrations. 

From the old accommodation at the level of the 
main hall of the building is retained a block of rooms, 

wncluding the photographic room, preparation room 
and a laboratory for the research unit engaged under 
she direction of Mr. G. F. Mitchell, in Quaternary 
studies. 

To offset the loss of display space in the new 
museum, the entrance hall has been furnished with 
«wall cases, which display selections from the fine 
mineral and fossil collections, together with ‘teaching 
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gallery’, exhibits intended to present various aspects, 


x geology to the students of many departments who 
:ome to lectures in other parts of the building. On 
ather side of the entrance hall stand skeletons of 
Jervus giganteus, perhaps the most famous of Irish 
fossil animals. 

To the staff of the School of Geology has fallen the 
onerous task of removing, storing and replacing the 
museum collections. It was rewarding, however, to 
liscover during this work the history of the School, 
and to see the stamp of those who made it. It is 
clear that the chair of geology was created in con- 
junction with the establishment of the School of 

eering in 1841; John Phillips was the first 
orofessor, followed after two years by Thomas 
“Oldham. Although Oldham's main -career lay in 
Mndia, he forged a link between Irish and Indian 
zeology which was to last until the end of the century. 
Wall, Meddlicott and Wynne are names common to 
the books of Trinity College and to the pioneering 


surveys of the Geological Survey of India. Meddlicott - 


‘was prizeman in chemistry and geology in 1850. 
Oldham sent many specimens of minerals, rocks and 
Kossils (including the Siwalik mammals) from India 
Ko enrich the collections. Oldham was followed by 
Samuel Haughton, whose interests and achievements 
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ranged from the emplacement of granite to the fossil 
mammals of post-g:acial times, and who finally 
became a distinguished medical scientist.. Until 1881, 

the chair of mineralazy had a separate tenure. The 
first holder, James Apjohn, was also University pro- 
fessor of chemistry. Tho superlative quality of the 
mineral collections undoubtedly reflects the mdustry 
of collectors early in this field. To Prof. W. J. Sollas, 
who held the chair of geology for fourteen years 
before he went to Oxford, is owed the acquisition of 
the Huxley types of the Jarrow amphibia, and a great 
variety of type and figured specimens of his era. 
Most of the systemat:e collections of Irish rocks were 
started by him. John Joly’s many-sided genius 
probably gave the School of Geology its highest and 
widest known reputetion. Like many of its most 
distinguished sons, Joly came to the science of geology 
from the School of Eagineering—and this, in the old 
days, meant through mineralogy. Joly remained 
throughout his life a keen collector of minerals, 
pod his large collection, recently presented by Mrs. 

Henry Dixon, is particularly rich in metamorphic 
minerals, 

The work of the late Prof, L. B. Smyth on the 
‘Carboniferous rocks and. fossils of Ireland deserves 
wider recognition tkan it has received either in 
Trinity College or ele»where. This unassummg man 
left a complete record of his meticulous comparative 
and descriptive work, which forms an invaluable 
foundation on which to build a study of the strati- 
graphy of the Carboniferous rocks covering two- 
thirds of the country. The fossils upon which the 
teaching of invertebrate paleontology.1s based also 
bear the stamp of a paleontologist of rare ability. 

With this rich harvast from the labours of so many 
distinguished forbears, and the provision of up-to- 
date teaching and research facilities, the School of 
-Geology in Trinity-stould be able to maintain the 
high reputation earmed by its graduates over the 
past century. The main difficulty, in expanding 
research activity 1s the poor provision in Ireland for 
postgraduate students compared with that in Britain. 
There is hope, however, ‘that this situation will be 
remedied in the near future. In spite of these diffi- 
culties, the School of Geology has had two full-time 
research students in she past two years. 

As many departments: of geology in British 
universities have found in the past decade, there is 
much untouched research ground in’ Ireland, pre- 
senting a wide range of problems to be solved. The 
basic mapping of the 2ountry was done between 1860 
and 1880, at a time when only the bare outlines of 
the science were esteblished. Ib is not surprising, 
therefore, that field geology is so frequently rewarded 
by the discovery of undocumented phenomena. In 
the past, Ireland’s awn contribution to the redis- 
covery of Irish geolcgy has had to rely on a few 
outstanding individuels. It is hoped that the new 
provision made by Trinity College will help to expand 
the scope, and increase the production of geological 
research. 

In field-mapping, petrographic and paleontological 
Studies of Carbonifercus rocks ; in tectonics and the 
study of cleavage developed in fold systems ; in field 
relationships and petrological studies of volcanics ; 
in Quaternary studies, including the field-mapping 
and laboratory studies of drift deposits; in palæo- 
botany and micropalzontology, there is ample scope 
for research workers, who will receive willing assistance 
from the University and from the Geological Survey 
of Ireland. ` 
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ANTIBIOTICS AND MOULD METABOLITES 


HE anniversary meeting of the Chemical Society 

was held this year in Nottingham, on March 26, 
and included a symposium on ‘Antibiotics and 
Mould Metabolites”, organized by Prof. A. W. 
Johnson. Four papers were read during the morning : 
“Fungal Quinones”, by J. H. Birkinshaw (London 
School of Hygiene and Tropical Medicine); ‘‘Syn- 
thesis of some Fungal Metabolites’, by D. H. R. 
Barton (University of Glasgow); ‘‘Azaphilones, a 
_ General Survey", by A. D. G. Powell, Alexander 

Robertson and W. B. Whalley (University of Liver- 
pool) and '"Ihe Structure of Purpurogenone", by 
J. C. Roberts (University of Nottingham). 

Dr. Birkinshaw reviewed the chemistry of the fungal 
quinones and paid particular attention to the struc- 
tural regularities which have enabled theories of 
biogenesis and metabolism to be developed. Examples 
of simple benzoquinones were quoted as well as 
dibenzoquinones, 2: 5-diphenylbenzoquinones and 
the naphthaquinones, including actinorhodin which is 
possibly a dinaphthaquinone. The hydroxy-anthra- 
quinones form the largest group of the fungal quinones, 
and these were sub-divided into those containing 
only «-hydroxy groups and those containing ßB- as 
well as a-hydroxy groups. The latter formed two 
main types, those based on emodin and those based 
on catenarin. Other hydroxy-anthraquinones which 
were not included in the above’ groups were also 
discussed. Examples of dianthraquinones and related 
compounds were cited, as well as the case of thele- 
phoric acid, a phenanthraquinone. Citrinin, fascin 
and purpurogenone form a separate class of hemi- 
quinones or quinomethmes, and the final examples 
mentioned included quinols and quinhydrones, the 
existence of which supports the idea that the quinones 
are concerned in the respiratory processes of the 
particular organisms. In the ensuing discussion, 
Prof. A. J. Birch (Manchester) stressed the importance 
of the acetate hypothesis in deciding the position of 
quinone substituents and in correlating the structures 
of the fungal quinones in general. 


Prof. Barton then read his paper on the recent 


syntheses in his own laboratory of two fungal meta- 
bolites, fuscin and usnie:acid. Fuscin was isolated 
by Michael in 1948, and its reactions and degradations 
were studied in detail by Birkinshaw, Bracken, 
Michael and Raistrick. Prof. Barton then deduced 
structure (I), which had been reported independently 
by Birch, for fuscin ; he provided plausible explana- 


tions of its various reactions and described the total, 


synthesis of the compound. , 
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In & second section, Prof. Barton discussed the 
chemistry of usnic acid (II), which can be dissected 
into two biogenetic units of methylphloracetophenone 


` 


(ILI). Once ıt had been realized that the dimer o 

p-cresol formed by ferricyanide oxidation should be 
formulated as (IV), a similar oxidation with methy 

phloracetophenone was found to give the expectec 

dimer which yielded racemic usnic acid on dehydra 

tion. 
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In the discussion Prof. Barton said that the dime 
of p-cresol had also been obtained by oxidation witNl 
peroxidase by earlier workers ; but even so it had no 
been obtained in an optically active form, probably 
because the reaction had not béen carried out unde 
proper physiological conditions. : 

In the third paper, by Powell, Robertson anc 
Whalley, Dr. Whalley gave a general survey of th. 
complex chemistry of the azaphilones, a group o 
five pigments: sclerotiorine, C,,H,,0,Cl, from. P 
sclerotioréum van Beyma; a new pigment, rotiorine 
C,,H4,0, (or C,,H,,0,), from the same organism 
monascin, C,,H,,0,, and monascorubrin, C2:H,,0; 
both isolated from M. purpureus Wentii; and a new 
metabolite, rubropunctatin, C,,H,,0;, from M. rubri 
ginosus Sato. These metabolites constitute a family 
of substances of hitherto unknown type, which, witi» 
the exception of monascin, give rise with exceptions 
facility to reaction products with ammonia. Hene: 
these metabolites, which have many structura 
features in common (inter alia, the presence of t 
lactone grouping and one or more alkyl side-chains 
the absence of hydroxyl groups and aromatic nuclei 
and the ready conversion of the ‘ammonia com 
pounds’ to ésoquinolines), are designated by the 
generie term azaphilones. : 

The extensive analytical work concerning the 
structure of sclerotiorine has made it possible t 
assign & tentative structure to this pigment. 

In the final paper of the morning session, Dr 
Roberts discussed the isolation and structure (V) o 
the mould pigment purpurogenone, C4H 120s, isolate 
from P. purpurogenum Stoll. Details were given of th» 
various reactions of purpurogenone, including the con 
version by alkali to a derivative of naphthapurpurir 
and the chromic acid oxidation of purpurogenom 
triacetate to 3-hydroxybenzene-1 : 2 : 5-tricarboxylic 
acid. : i 
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A possible biogenetie route based on 
the acetate hypothesis was supported. 
A lively discussion of various features 
of this novel structure occurred. and 
suggestions were made for distinguish- 
mg (V) from the alternative, though 
less likely, angular structure (VI). 

In the afternoon three papers were 
read: ‘‘Progress in the Chemistry of 
Oxytetracycline and Related Com- 
pounds” by L. H. Conover (Chas. 
Pfizer and Co. Inc., New York); 
“Actmomycin”, by A. W. Johnson 
(University of Nottingham) and ‘‘Chem- 
istry of the Cephalosporms", by E. P. 
Abraham and G. G. F. Newton (Univer- 
sity of Oxford), read by the latter. 

Dr. Conover began his talk by re- 
minding his audience of the structural 
relationship between terramycin (VII) 
and aureomyem, both derivatives of 
tetracycline and now officially named 
oxytetracyelne and chlorotetracycline 
respectively. He then summarized 
briefly the degradative experiments 
which enabled these structures to be 
deduced. The mam part of Dr. Con- 
over's talk was devoted to recent work on oxy- 
tetracycline and comprised (i) the interpretation 
of certain aspects of the spectra and the acidities 
of simpler structures related to the antibiotics ; 
(ii) the use of model compounds in elucidating the 
primary site of metal complexing of the antibiotics ; 
(ii) the identification of the specific centres re- 
sponsible for the three titratable acidic dissocia- 
tions of the antibiotics ; and (iv) some new reactions 
of oxytetracycline and ıts analogues. In the first 
section, evidence was presented for steric inhibition 
of resonance being an important factor as well 
as variations in the strength of hydrogen bonding 
in controllmg the physical properties of o-hydroxy- 
and o-alkoxyaromatic carbonyl compounds. In the 
second and third sections, it was established that the 
site of the metal complexing is the 2-acyl-8-hydroxy- 
tetralone fragment of the molecule, and that the 
three acidic groups of pK, 3-3, 7.3 and 9:1 in 
oxytetracycline can be attributed to the tricarbonyl- 
methane system (VII; A), the ammonium cation 
(VIL; B) and the phenolic f-diketone system 
(VII; 0), respectively. 
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In his final section Dr. Conover put forward theoretical 
mechanisms for the unexpected formation of tetra- 
methylammonium iodide from the action of methyl 
iodide on oxytetracycline and postulated that the 
observed epmmerization of the tetracycline anti- 
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C5,H50,5N,5 (Brockmann) 
(IX) 


Actinomycin 0; 


eet in acidic solution involves equilibration 
at Ca 

Prof. Johnson outlined the isolation, nomenclature 
and early work on the structure of the actmomycin 
group of antibiotics which have been claimed to have 
a certain degree of cytostatic activity. The difference 
between the various members of the groups lies in 
the composition of tne peptide chain and, so far as 
is known, the chromophore is common to all. Until 
recently the only degradation product from actino- 
mycin was the compound despeptidoactinomyoin or 
actinomycinol, produced by the action of baryta. 
The structure of this compound (VIIT) was announced 
1n papers submitted fom both Gottingen (Brockmann 
et al.) and Cambridge on the same day. Quite 
recently, Brockmanr has been able to advance a 
complete structure (LX) for actmomycin by a careful 
study of the graded acid hydrolysis. This structure 
is remarkable because of its relation to xanthom- 
matin, an isect pigment recently isolated and 
identified by Butenandt, and also because it can be 
synthesized in vitro as well as in vivo by the oxidative 
coupling of two molecules of the 6-hydroxy-5- 
methylanthranilic acid peptide. Variations in the 
peptide chain ahd unsymmetrical coupling can give 
rise to the various acsinomycins. 

In the final paper, Dr. Newton said that a Cephalo- 
sporvum sp. (obtained from Prof. Brotzu) produces 
two groups of antibioties. One group, cephalosporin 
P, contains five reated antibiotics that can be 
extracted into solvents. The other group contains 
two hydrophilic sukstances—cephalosporin N and 
cephalosporin C. Cephalosporin P, (O,,H440,), the 
major component of the cephalosporin P family, 
contains an «f-unsaturated carboxyl, two hydroxyl 
and two acetoxy g-oups. The CH residue is 
tetracyclic. Cephalosporin P, 1s related to helvolic 
acid (C,4H4,0,). Cephalosporin N is a new type of 


penicillm having a residue of D-«-aminoadipic acid 


in the side-chain. Its physical and antibacterial 
properties differ st-ikingly from the penicillins 
previously encountersd. Degradation studies have 
shown that cephalosporin N is very probably (D-4- 
aroino-4-carboxy-n-butyl)penicilln (X). 


S 
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Cephalosporin © (C,,H4,,0,N,S) behaves like a peni- 
cillin in some respects but not in others. Like 
cephalosporin N, it contains a residue of D-«-amino- 
adipic acid in the side-chain and has an absorption 
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band in its infra-red spectrum characteristic of a 
penicillin. Unlike cephalosporin N, it shows an 
absorption band (émax. 9,000) at 260 my, is not 
mactivated by penicillinase and gives no penicillamine 
on hydrolysis with hot acid. However, DL-valine 
has been 1solated from the hydrolysate of cephalo- 
sporin C treated with Raney nickel. 

The papers of the symposium, with bibliographies, 
will be published by the Chemical Society as ‘‘Special 
Pubheation No. 5", which will include also an account 
of the discussions following each paper. 

A. W. JOHNSON 


OBITUARIES 


Dr. Stanley Whitehead 


By the death of Stanley Whitehead on May 5 at 
the early age of fifty-three, electrical engineering has 
lost one of 1ts far-sighted leaders in the research field 
and the Electrical Research Association, a director 
who has considerably widened its scope and activities. 
He entered Oxford with an open scholarship, where 
he took firsts in the Final School in Physics and 
Mathematical Moderations. In 1925 Whitehead 
accepted the post of physicist in the Electrical 
Research Association and proceeded to & part-time 
study of electrical engineering at East London (Queen 
Mary) College, which led in 1930 to a Ph.D. and 
in 1952 to a D.Se. degree of the University of 
London. 

His early work with the Electrical Research 
Association led to the production of three critical 
surveys of dielectric phenomena covermg breakdown 
phenomena in solid, liquid and gaseous dielectrics. 
This interest in dielectrics was maintained through- 
out his career and culminated m the monograph 
“Dielectric Breakdown of Solids’? (Clarendon Press, 
Oxford, 1951), m which dielectric failure in all its 
aspects, for example, electronic breakdown, break- 
down through thermal effects and by discharges in 
gaseous voids, was surveyed. His own theoretical 
researches on thermal breakdown and his experi- 
mental researches with colleagues on void discharges 
have proved useful contributions to knowledge. 
Problems of electrotechnical interest to which he 
has made contributions include those concerned with 
electrical transmission, cable ratings, and telephone 
and radio interference. Durmg the Second World 
War he took a leading part, often at considerable 
personal risk, in the work of the Electrical Research 
Association on mine and bomb location. 

Whitehead shouldered many responsibilities. He 
was chairman of the Science Abstracts Committee of 
the Institution of Electrical Engineers and a past 
chairman of the Measurements Section, honorary 
treasurer of the Institute of Physics, and a past vice- 
president and chawrman of the London Branch, a 
past joint-secretary of the Parliamentary and 
Scientific Committee, and the chairman of the Com- 
mittee of Directors of Research Associations. He 
was the chairman of the governors of his old school, 
Sir Walter St. Johns, of Battersea, and a governor of 
Battersea Grammar School. But his interest m 
education did not stop there; many young graduates 
about to embark on a career in research received 
guidance; and often he was instrumental in securing 


for them financial support. One of the rewards 
accorded him in 1952 which gave him great pleasure 
was his fellowship of Queen Mary College. 

Stanley Whitehead married m 1929 Mary Lyon 
Morehead ; they had met at Oxford, where she too 
had a distinguished academic career, but on the 
classical side. There are two children of the marriage, 
a boy and a girl. R. Davis 


Dr. T. Richards 


Taniesmn RicHarps, senior lecturer m the Depart- 
ment of Microbiology, University of Readimg, died 
on January 13 at the early age of forty-two, having 
been born on November 26, 1913; his loss to the 
Department is great. Ruchards read chemistry at 
King’s College, University of London, and obtained 
a B.Se. with first-class honours in July 1936. He 
then entered the London School of Hygiene and 
Tropical Medicine to read for the postgraduate 
diploma in bacteriology, which he obtained in July 
1937. Thus he entered the field of microbiology by 
postgraduate study, building upon a foundation of 
general chemistry a knowledge of microbial physi- 
ology and microbial forms and the techniques for 
studying them. He continued at the London School 
of Hygiene, domg research in the department of 
Prof. H. Raistrick, for which he obtained a Ph.D. 
in 1939. 

In September 1939 Richards was appomted mde- 
pendent lecturer ın charge of the, then, Agricultural 
Bacteriology Laboratory in the Faculty of Agrı- 
culture, University of Readmg, where students 
reading for the degree of B.Sc. m dairymg received 
instruction in microbiology. Richards and his col- 
leagues were also responsible for the course for the 
postgraduate diploma in general bacteriology (now 
discontinued). These courses owed much to Richards, 
who moulded them during the difficult war period 
and after. The experience gained in the design and 
teaching of these courses was of much value when 
later (March 1951) the laboratory was absorbed into 
a new Department of Microbiology in the Faculties 
of Science and of Agriculture. Richards was appointed 
senior lecturer m the new Department and continued 
to be particularly concerned with the courses for the 
B.Sc. (Dairying) degree. In planning the courses for 
the new degree subject of microbiology in the Faculty 
of Science, Richards’s knowledge and experience were 
drawn upon to great advantage, and he himself did 
& considerable amount of teaching m these new 
courses. Richards was a good teacher and took much 
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vatient interest in the problems of students both in 
md out of the laboratory. He was much mterested 
n student life in the University generally, and 
Mclighted in following the careers of his former 
tudents. 
Richards’s scientific interests covered a wide field 
«m bacteriology. His papers included studies on the 
1eat disinfection of Streptococcus faecalis, the develop- 
nent of media for the detection and enumeration of 
ipolytic micro-organisms, and the development of 
hemieally defined media for classtfication m the 
oli-aerogenes group. He was an excellent micro- 
copist and photographer. In spite of the difficult 
ituation in the laboratories durmg the War and the 
ater changes consequent on re-organization and 
Mevelopment, Richards always managed to keep some 
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Whe Queen's Birthday Honours 


Tue following names of scientists and others 
associated with scientific work appear in the Queen's 
3irthday Honours list: 

Viscount : Lord Cherwell, lately Dr. Lee’s professor 
of experimental philosophy in the University of 
2xford, for public services. 

Barons: Sir Henry Cohen, professor of medicine 
n the University of Liverpool, for services to medi- 
ine; Sir Ronald Weeks, chairman of the National 
Advisory Council for Education in Industry and 
Jommerce, and president of the British Scientific 
Mnstrument Research Association. 

O.M.: Lord Hailey. 

K.C.B.: Sir Gordon Radley, director-general of 
he General Post Office. 

K.B.E.: Lord Glentanar, member of the Scottish 
Agricultural Advisory Council ; Edmund G. Harwood, 
leputy secretary, Ministry of Agriculture, Fisheries 
ind Food; Hugh N. Hume, deputy chairman, 
Colonial Development Corporation, and for other 
oublie services ; Sir Thomas Merton, treasurer of the 

Royal Society. 

Knights: Prof. Samuel P. Bedson, emeritus 

rofessor of bacteriology, University of London; 
Prof Harry G. Champion, professor of forestry, 
niversity of Oxford; Prof. Wilham J. Pugh, 
lirector of the Geological Survey of Great Britain 
and the Museum of Practical Geology (Department 
of Scientific and Industrial Research); Allan S. 
Quartermaine, president durmg 1951-52 of the 
anstitution of Crvil Engineers; John F. Wolfenden, 
vice-chancellor of the University of Reading. 

C.B.: J. Anderson, chief scientist, Admiralty 
Signal and Radar Establishment, Portsdown, Cosham, 
WHants; H. S. Giham, assistant comptroller, Patent 
BOffice (Board of Trade); J. I. Magowan, lately 
oermanent secretary, Ministry of Agriculture, North- 
arn Ireland. 

C.M.G.: D. H. Black, chief scientific officer, 
Ministry of Supply; Dr. C. E. Lucas, director of 
smarıne and freshwater fishery research, Scottish 
Home Department. 

C.B.E.: C. B. Bisset, director of the Geological 
Survey, Tanganyika ; L. Boddington, deputy chief 
scientific officer, Ministry of Supply; Dr. F. P. 
Bowden, reader in physical chemistry, University of 
“Cambridge; R. M. Currie, head of the Work Svudy 
Department, Imperial Chemical Industries, Ltd.; . 
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personal research mterests gomg, and to supervise a 
succession of researck students. 

Richards was an active member of the Society for 
Applied Bacteriology; he was elected to the com- 
mittee in 1943, beceme an assistant editor of the 
Proceedings of the Society in 1945 and was its editor 
during 1948-50, until compelled by ill-health to 
resign. By then he had been able to carry out much 
work preparatory to the appearance of the Journal 
of Applied Bacteriolozyy, and he continued until his 
death to give valuable assistance to his editorial 
successors. Richards was an active member of the 
Association of University Teachers and was for two 
years a Central Council representative of the 
University of Reading branch. He leaves a widow and 
two sons. B. C. J. G. Kyicur 


d VIEWS 


J. R. V. Dolphin, chief engmeer, Atomie Weapons 
Research Establishment, United Kingdom Atomic 
Energy Authority; A. S. Fortune, chief inspector, 
Department of Agriculture for Scotland; E. T. 
Green, for services to agriculture in Northern Ireland ; 
Dr. P. D’Arcy Hart, director of the Tuberculosis 
Research Unit, Medical Research Council; G. V. B. 
Herford, deputy chie? scientific officer, Pest Infesta- 
tion Laboratory (Cepartment of Scientific and 
Industrial Research); A. B. Mann, chief mechanical 
and electrical engmee>, Ministry of Works; Prof. K. 
Mather, professor of genetics, University of Birming- 
hem; J. E. Peat, deputy senior officer, Empire 
Cotton Growing Corporation, Tanganyika; J. D. 
Peattie, chief engineer, Central Electricity Authority ; 
8. P. Peters, deputy director (forecasting), Meteorol- 
ogical Office (Air Mindtry) ; G. Williamson, principal 
of the Veterinary Szhool, Federation of Nigeria; 
F. N. Woodward, director of the Institute of Seaweed 
Research. 

I.S.0.: J. EF. Smelair, principal, Ministry of 
Agriculture, Fisheries and Food; R. I. Wells, 
principal scientific officer, Air Ministry. 


Directorship of the Science Museum, London : 
Dr. T. C. S. Morrison-Scott 


Dr. T. C. S. Morrison-Scorz, a principal scientific 
officer ın the British Museum (Natural History), has 
been appomted direstor of the Science Museum, 
London, m succession to the late Dr. F. Sherwood 
Taylor. Dr. Morricon-Scott was born in 1908; 
he went to Christehurch, Oxford, where he read 
history and law, and later to the Imperial College of 
Seience and Technology, where he graduated with 
first-class honours m zoology in 1935. After a period 
as a biology master at Eton, he became a research 
student at the Zoolcgical Society of London, and 
joined the British Museum (Natural History) in 
1936. During the fecond World War, he served 
with the R.N.V.R., and was awarded the Dis- 
tinguished Service Cross. During the earlier part 
of his career Dr. Mcrrison-Seott was mainly inter- 
ested in ecology in relation to evolution. At the 
British Museum he was assigned to the Mammal 
Section of the Zoological Department, under M. A. C. 
Hinton, and ultimately he assumed charge of that 
section. After the War he also became the officer in 
charge of the Tring Museum. His research work has 
covered a wide range of mammalian topics from 
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historical investigations into such matters as the 
identity of the kangaroo discovered by Captain 
Cook’s expedition in 1770 and of the cats of ancient 
Egypt, to morphological investigations into the 
growth and succession of elephants’ teeth. His major 
contributions have, however, been in the field of 
taxonomy; publications such as the Check List of 
Palearctic Mammals (jomtly with J. R. Ellerman, 
1951) and Southern African Mammals (with J. R. 
Ellerman and R. W. Hayman, 1953) won immediate 
recognition and have become standard works of 
reference. In addition to his work in the Museum 
he has played a prominent part in other zoological 
affairs. He has been honorary treasurer since 1950 
of the Zoological Society of London. At the thirteenth 
and fourteenth International Congresses of Zoology 
he was much involved m the activities of the Section 
on Zoological Nomenclature, and he is the honorary 
treasurer of the forthcoming fifteenth Congress in 
London in 1958. Among his hobbies are sailing and 
skiing; he is an amateur astronomer and is no 
mean. lathe-turner. 


Prehistoric European Archeology in London : 
Prof. J. D. Evans 


Mr. J. D. Evans, whose appointment to the 
chair of prehistoric European archeology tenable 
at the University of London Institute of Archeology 
has recently been announced, 1s an outstanding pro- 
duct of the Department of Archeology and Anthropo- 
logy at Cambridge. After taking his Tripos, in 
which he gained a first class with distinction, Mr. 
Evans entered on a course of research on the pre- 
historie archeology of the Mediterranean with 
special reference to relations between the eastern 
and western basins. He began by studymg the 
Neolithic and Early Metal Age cultures of Spain, 
working under Santa-Ollala at Madrid and under 
Pericot y Garcia at Barcelona. Next he held a 
fellowship at the British Institute of Archeology 
at Ankara, during the tenure of which he took part 
in excavations, not only m Turkey, but as far afield 
as Jericho. At this stage his original plan was mter- 
rupted by an invitation from the Royal University 
of Malta to prepare a survey of the known monu- 
ments and archeological material from the Maltese 
Islands. In his paper on “The Prehistoric Culture- 
Sequence ın the Maltese Archipelago”, published in 
the Proceedings of the Prehistoric Society (19, 41; 
1954), Evans made known the results of his analysis 
of the pottery, and he has smce, 1n & communication 
to the Society of Antiquaries, of which he was elected 
a Fellow in 1955, published the results of his own 
excavations, by means of which he has been able to 
confirm his sequence and to relate to it the main 
prehistoric structures of the islands. Mr. Evans, who 
has held a research fellowship at Pembroke College, 
‘Cambridge, since 1953, has thus gained that broad 
experience of European prehistory that one has a 
right to expect of the successor to Prof. V. Gordon 
Childe. 


Physics at Exeter: Dr. G. K. T. Conn 


Dr. G. K. T. Conn, at present reader in physics 
in the University of Sheffield, has been appointed 
professor of physics in the University of Exeter m suc- 
cession to Prof. H. O. W. Richardson, who 1s taking 
up the chair of physics at Bedford College, London. 
Dr. Conn graduated in mathematics and natural phil- 
osophy from the University of Aberdeen in 1933, and 
then spent the following five years in the Cavendish 
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Laboratory, Cambridge, working on research prob 
lems in infra-red spectroscopy, a field which has sinc 
engaged a major part of his activities. In 1938 h 
was appointed to an assistant lectureship at the 
University of Sheffield, and it 1s there that he har 
developed his research to an impressive extent 
His contributions on the optical properties of metal: 
have made him a recognized authority m this fielc 
and have led to a substantial number of papers or 
new techniques covering a wide range. Recently he 
has extended this work to semi-conductors, and the 
broad field of his activities may be described as the 
physics of the solid state. Huis publications include 
contributions on vacuum gauges and low-pressure 
measurements as well as the study of the magnetic 
properties of solids ın connexion with investiga. 
tions in other fields. Dr. Conn possesses an original 
and inventive mind, with an unusually wide range 
of knowledge and general interests. His freshness of 
outlook at all levels of teachmg and his active 
participation in many student activities have com- 
bined to make him an invaluable member of the 
physics staff at Sheffield. 


Paris Academy of Sciences: Elections 


Pror. M. Frtoner, formerly professor of mathe- 
matics ın the University of Paris, has been elected a 
member of the Geometry Section of the Paris 
Academy of Sciences in succession to the late Prof. 
E. Borel. The following have been elected corre- 
spondants for the Geometry Section: Prof. H. 
Milloux, professor of differential and integral calculus 
in the University of Bordeaux, in succession to the 
late Prof. H. Dulac; Prof. C. L. Siegel, formerly 
professor of mathematics in the University of Frank- 
furt am Main, in succession to the late Prof. H. 
Weyl; and Prof. Marston Morse, of the Institute for 
Advanced Study, Princeton, in succession to the late 
Prof. F. Riesz. 


University of Leeds: Building Developments 


A gut of £21,000 has been made by Brotherton 
and Co., Ltd., to the University of Leeds towards 
the building fund for the Chemical Engineering 
Section of the Department of Coal Gas and Fuel 
Industries. This firm has for many years grven sub- 
stantial financial help to the University for the 
purpose of furthermg teaching and research in the 
Departments of Chemical Engineermg, Chemistry, 
Textile Industries and Colour Chemistry and Dyeing, 
and, in particular, the late Dr. Charles Ratcliffe 
Brotherton bequeathed £50,700 for the development 
of chemical engineering, which has been mvested 
pending the commencement of building work. The 
latest gift of £21,000 to the Department of Coal Gas 
and Fuel Industries brings the total received during 
the past twelve months for new buildings for this 
Department to £81,660; the cost will be £615,000, 
of which the Government, through the University 
Grants Committee, will find £450,000. The steel 
framework for the new buildings is now in place, 
and it is hoped to occupy them during 1958-59. 

The present scheme of development of the Univer- 
sity includes a number of new buildings and is the 
most ambitious ever undertaken by the University. 
That for the Man-made Fibres Section of the Depart- 
ment of Textile Industries is in its final stages of 
completion, and is due to be opened by the Duke of 
Edinburgh on June 29 next. Good progress is being 
made with an extension of the buildings now occupied 
by the Departments of Physics and Chemistry, which 
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was started about twelve months ago, and it is 
«anticipated that a new building for civil engmeering 
«and a new boiler house to serve the new buildings 
will be started on the Woodhouse Lane site in about 
twelve months; at the same time, the University 
will start the construction of a large new arts block 
at the Woodhouse Lane end of University Road, and 
it is planned to follow this after two years with new 
WÜbuildings for mechanical and electrical engineering. 
The cost of the whole scheme will be something in 
mthe region of £4 million, the greater part of which 
will no doubt come from the University Grants 
«Committee. However, it wil be necessary for the 
University to raise £500,000 towards the cost of 
«these new buildmgs and their equipment, and up to 
date about £208,000 has been given or promised 
«under deeds of covenant. 
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University Expenditure on Research 


Ox May 31, in reply to questions in the House of 
«Commons on the annual expenditure on fundamental 
scientific research by the University Grants Com- 
mittee, Mr. H. Brooke, Fmancial Secretary to the 
Treasury, explamed that grants are not normally 
-earmarked for specific purposes and that research 
expenditure, therefore, is not separately distinguish- 
able. He declmed to comment as to the accuracy of 
the estimate that the amount ıs about £5 million 
and said that he is anxious not to embark on a 
pohey of government earmarking of grants. The 
arrangements for the next quinquennium, he con- 
tinued, will be the mght moment to decide what 
future grants should be. 


Mechanisms of Hearing and Balance 


AN up-to-date picture of some of the important 
topics of research on the ear and mechanisms of 
hearmg and balance is given m a recent number of 
the British Medical Bulletin (12, No. 2 (May 1956) : 
"Symposium on Neuro-Otology", pp. 70+4 plates; 
15s.). Some new research techniques are described 
and illustrated in considerable detail. For example, 
by use of specially designed ultra-micro methods of 
analysis, it has been possible to estimate some of the 
electrolytes and organic fractions of the different 
labyrinthine fluids from small animals, even though 
the amount of flud obtainable was sometimes as 
little as 0-1 ul. There are about a dozen separate 
articles in this number, and they include contribu- 
tions on the comparative physiology -of the otolith 
organs, fatigue and adaptation of hearing, and a 
fascinating chapter on the various types of inherited 
disorder of the labyrinth which are found m the 
different kinds of ‘dancing’ mice. This chapter ends 
with the sentence: “Further progress will largely 
depend on the degree of co-operation with specialists 
in related fields". It 1s just such publications as the 
present one which will increase that co-operation, by 
making clear to specialists in one field of research 
what is gomg on m related fields. 


Rock Paintings and Engravings in Hyderabad 


AN interesting article has been prepared by 
Colonel D. H. Gordon and Dr. F. R. Allchin on some 
finds of rock paintings and engravings to the north 
of the Tungabhadra River m the Benakal Forest, 
Hyderabad (Man, July 1955). They were discovered 
by Leonard Munn, who photographed them and then 
copied them in colour on the photographs, and the 
dossier is now m the departmental library of the Indian 
Section, Victoria and Albert Museum, London. The 
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drawings consist of human beings, horsemen, animals, 
signs, etc. Colonel Gordon, who has studied the 
rock-shelter art of tne Central Provinces, India, for 
many years, has come to the conclusion that no part 
of this art dates bark to a period earlier than the 
first half of the first millennium B.C, and that 
paintings and engravings continued to be made well 
into medieval times. The Benakal Forest art for,the 
most part seems to belong to the dolmen period, as 
there are stone cists in the vicinity, with which they 
are probably to be associated. This would date some 
of the drawings to the first centuries B.o.; but a 
gredt deal of the art 1s clearly much later in date, as 
engravings have been found of Hindu sectarian 
symbols, scratchinge and bruisings of umbrellas, as 
well as some drawinzs of temples. 


Beef-Cattle Industr” of Australia 


THe Commonweelth Scientific and Industrial 
Research Organization in Australia has published the 
results of a survey into the beef-cattle mdustry of 
the country (Bull. N». 278). The survey was carried 
out by W. A. Beattie, of the Division of Animal 
Health and Producsion of the Organization, and 
lasted from 1946 until 1952 ; 16 was designed to pro- 
vide a background fo- the future planning of research. 
Durmg the survey Eeattie visited and examined all 
the beef-cattle procuemg areas of Australia and 
received co-operatior from graziers’ associations and 
primary producers. The survey aimed at determining 
and defining the structure of the industry as ıb has 
evolved in a variety of climatic environments on a 
large island continent, about one-third of which hes 
within the tropics. Attention was given to the 
conditions in each of the natural regions, action that 
may be taken to ena»le cattle to survive or thrive in 
them, the breeds of cattle available, methods of 
animal husbandry, disease and pest control, stock 
routes and transport, lend tenure, labour, and the 
social strneture of the incustry. 


Soil Science in India 


In his presidential address to the Section of 
Agricultural Sciences of the forty-third Indian 
Science Congress, Dr. S. P. Raychaudhun reviewed 
recent work in soi science in India with special 
reference to classification and survey. The first 
requirements of a basic improvement in Indian 
agriculture are a fuller understanding of the soils and 
a scientifically based programme for their better 
management. Indian scientists are tacklmg the 
innumerable problencs presented by their soils on a 
broad front, and appear to be paying particular 
attention to the chemistry of soil fertility. Recent 
experience has shcwn remarkable responses to , 
chemical fertilizers, and this offers immediate pros- 
pects of greatly inersased yields. The majority of 
Indian soils are deficient in nitrogen, and the pro- 
duction as well as consumption of sulphate of 
ammonia are inereasing steadily. „Phosphate, by 
itself, is of more doubtful value,” but inereases 
response to nitrogen. Potash is generally adequate 
in Indian soils. Deéiciencies of trace elements are 
reputed to be widespzead, but little systematic study 
has-been made of taem. Much attention is bemg 
paid to salmity and alkalinity of irrigated soils, and 
soil surveys of irrigation areas have been of great 
value in preventing costly mistakes. Little work has 
so far been done on. soil physics and microbiology, 
but the study of bacterial nitrogen fixation offers a 
promising field which is now being explored. 
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Besides irrigation surveys, fertility, land-use and 
soil-conservation surveys have been made in various 
parts of India, and this work is being extended. A 
basic system of classification for Indian soils is still 
lacking, and much, field-work will have to be done 
before such a system can be devised. An All-Indian 
regional soil survey has been planned, and soil classes 
wil be determined on & soil and geomorphological 
basis, with complementary chemical and physical 
determinations in the laboratory. Four regional 
centres are proposed in alluvial, black, red and 
laterite areas. The Indian Agricultural Research 
Institute now provides a two-year training course in 
soil survey. 


Year Book of the Physical Society, 1955 


THe miscellaneous items which were previously 
~published in the December issues of the Physical 
Society’s Proceedings are now being published by 
the Society separately, entitled “Year Book of 
the Physical Society". The first such “Year Book", 
that for 1955, has been published (pp. 92; 10s.) 
and contams the following items: the texts of 
the 1955 presidential address, the 1954 Rutherford 
Memorial Lecture, the 39th Guthrie Lecture and 
the 18th Thomas Young Oration; abstracts of 
the lectures delivered by the recipients of the 31st 
Duddell Medal and the 10th Charles Vernon Boys 
Prize; obituary notices of five Fellows meluding 
Albert Einstein and G. F. C. Searle; and the 
report of the Council of the Society for 1954. In 
his Rutherford Lecture, Prof. P. M. S. Blackett 
describes his impressions of Rutherford and in' 
particular refers to Rutherford’s attitude to research 
and to the technical methods by which Rutherford 
achieved his astonishing output of important dis- 
coveries. He then discusses the problem of the 
proper relationship between the traming of students 
in experimental technique and in theoretical know- 
ledge, the difference between the present practice 
in British and American universities, and finally 
.advances the practical solution of giving the 
experimental research worker an intense theoretical 
education in that part of theoretical physics which 
is narrowly centred on his experimental investigation. 
The Guthrie Lecture, entitled ‘Magnetism in Retro- 
spect and Prospect", which was delivered by Prof. 
E. C. Stoner, consists of & survey of the advance in 
knowledge and understanding of the magnetic proper- 
ties of matter during the past thirty years. Some of 
the outstanding experimental and theoretical prob- 
lems are indicated, together with suggestions as to the 
kinds of expermmental investigations required to 
elucidate the particular difficulties associated with 
metals. The basic data of colour-matching are the 
subject of the Thomas Young Oration, delivered by 
W. S. Stiles. of the National Physical Laboratory, 
Teddington, and a new determination of the colour- 
matching functions 1s described. 


The Physics of Gas Flow at Very High Speeds 


Tue Summer Meeting of the Physical Society will 
be held this year m the University of Manchester 
during July 16-17, and will be concerned with the 
flow of air and other gases at speeds so high that 
changes in kinetic energy are comparable with the 
energy required to produce interesting physical 
changes, such as dissociation, ionization and sub- 
stantial emission of radiation. The implications for 
the aerodynamics of man-made projectiles travelling 
at extreme speeds, and also of meteors, will be 
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included in the discussion. The shock tube will be 
discussed at length, both as regards design ano» 
instrumentation for use with very strong shock waves, 
and in connexion with the results so far discoveredum 
by its use. Prof. M. J. Lighthill, Department opm 
Mathematics, University of Manchester, 1s organizing 
the sessions. Among those taking part in this 
meeting are: Mr. J. G. Davies (Jodrell Bank Experi- 
mental Station); Dr. Wayland Griffith (Palme: 
Physical Laboratory, Princeton University); Dr. 
D. W. Holder and staff (High-speed Section, Aero 
dynamics Division, National Physical Laboratory) ; 
Prof. M. J. Lighthill (Manchester): Prof. N. F. 
Mott (Cambridge) ; H. K. Zienkiewicz (Manchester). 
Non-members of the Society will be able to attend 
the meeting; inquiries should be addressed to the 
Physical Society, 1, Lowther Gardens, Prince Consort 
Road, London, S.W.7, marked for the attention of 
Miss Miles. 


Commonwealth Fund Grants for Medical Education» 
in the United States 


THe Commonwealth Fund, New York, has recently 
given grants of 4,850,000 dollars to seven university 
medical schools in the United States for use in what- 
ever ways the schools consider most effective to im- 
prove them programmes of medical education. These 
grants, which are in addition to the sums expended for 
specific medical education projects during the fiscal= 
year 1955-56, have been drawn from the Fund’s 
capital assets and current income, and they bring to 
a total of 12,600,000 dollars the amount of such gifts» 
made by the Fund since November 1955 to help the 
medical schools in the United States. The schools 
receiving the new grants are: Albany Medical 
College of Union University, 500,000 dollars ; George 
Washington University School of Medicine, 500,000 
dollars; University of Pennsylvania School of 
Medicine, 500,000 dollars ; Boston University School 
of Medicine, 600,000 dollars ; Universrty of Rochester 
School of Medicine and Dentistry, 750,000 dollars ; 
Johns Hopkms University School of - Medicine, 
1,000,000 dollars; and Stanford University School 
of Medicine, 1,000,000 dollars. Durmg recent years 
the primary interests of the Commonwealth Fund 
have been in the field of health, particularly in 
medical education, medical research and community 
health services. 


Institute of Biology: London Branch 


Tue London Branch of the Institute of Biology 
held its annual conversazione on May 10 at the 
South-West Essex Technical College, Walthamstow, 
by courtesy of the principal of the College, Dr. H. 
Lowery. Guests were received by Dr. Lowery and 
Dr. H. O. J. Collier, president of the London Branch. 
Many biological topics were represented, from seals 
to bacteria: anatomy, ecology, ethology, micro- 
biology, parasitology, pharmacognosy, physiology 
and biochemistry, and genetics were all represented. 
An interesting section was grouped together under 
“Improvisation and Gadgetry” ; this was a valuable 
idea. The research worker is so often helped if he or 
one of his colleagues is versed m the art of gadget- 
making. It is often not simply a matter of ‘making 
do’, but of constructing something to do a job when 
no suitable apparatus already exists. Films and 
slides on four different topics were exhibited. It is 
customary for a guest society to be invited to make 
an exhibit; this year it was the Royal Institution, 
which displayed various historic documents and 
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objects. The Branch also permits each year one 
firm of suppliers of apparatus to provide an exhibit. 
The layout of the exhibite was admirable, the Great 
Hall of the College giving ample space for complete 
inspection. 
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Symposium in Geneva on High-Energy Physics 


Tae European. Organization for Nuclear Research 
is holding an international symposium on "'High- 
Energy Physics” during June 11-23 in the Institute 
of Physics of the University of Geneva. Some three 
hundred scientific workers from twenty countries will 
attend the symposium; they will include approx- 
imately one hundred and sixty from the twelve 
member States of the Organization, about sixty each 
from the United States and the U.S.S.R., and a 
number from Australia, Canada, Czechoslovakia, 
India, Japan and Spain. In addition, about a hundred 
members of the scientific staff of the Organization 
will be participating. During the first week the main 
discussions at the symposium will be on novel features 
in the design and techniques of high-energy particle 
accelerators ; the first few days of the second week 
will be devoted to newly developed techniques for the 
detection and measurement of fast particles, such as 
bubble chambers and over-compression cloud cham- 
bers, and during the latter part of the week m-mesons 
and the anti-proton will be considered. 


Announcements 


THE Geological Society of London has awarded the 
R. H. Worth Prize for 1955 to Mr. James Wright, 
and the Prize for 1956 to Dr. C. T. Trechmann; 
these Prizes are from & fund established under the 
wil of the late Richard Hansford Worth, of Ply- 
mouth, “to provide a prize or prizes for the encour- 
agement of amateur geological research". The Daniel 
Pidgeon Fund for 1956 of the Society has been 
awarded to Dr. K. A. Joysey, of the Department of 
Zoology, University of Cambridge, who is studying 
the variation in living and fossil echinoid species in 
order to assess’ the stratigraphic and systematic 
significance of this variation. 


Tue following, among others, have been appointed 
to chairs in the newly established Medical School of 
the University of Western Australia, Perth: Anatomy, 
Dr. D. C. Sinclair, University demonstrator in human 
anatomy, Oxford; Medicine, Dr. E. G. Saint, 
director of the Clinical Research Unit in the Royal 
Perth Hospital, Western Australia, and formerly of 
the Department of Industrial Health, King’s College, 
Newcastle upon Tyne; Microbiology, Dr. N. F. 
Stanley, director of the Institute of Epidemiology 
and Preventive Medicine, Prince Henry Hospital, 
Adelaide. 


“Tue College of Technology, Bristol, in collaboration 
with the Regional Council for Further Education for 
the South West, has arranged a course.during July 6-7 
on “The Applications of Radioactive Isotopes in 
Industry and their Uses as Tracers’. The course is 
designed for chemists, engmeers and technologists 
from industry. The fee, exclusive of accommodation, 
is one guinea. Further mformation can be obtained 
from the Department of Chemistry and Biology, 
College of Technology, Bristol 1. 


A SUMMER course on ‘Oilfield Reservoir Engineer- 
ing" will be held in the University of Birmingham 
during July 2-28. The course, which will be resi- 
dential, will comprise lectures by members of the 
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Petroleum Production Department of the University 
and specialist lecturers from industry, including, m 
particular, the British Petroleum Co., Ltd. Further 
information can be obtained from H. Gilmour, 
Petroleum Producti Department, University, Edg- 
baston, Birmingham 15. ° 


Tux Association of Applied Biologists will hold its 
summer meeting in Northern Ireland during July 
19-21. After the reading of a number of papers on 
July 20 at The Queen’s University of Belfast, the 
succeeding days wil be devoted to tours of the 
Counties of Antrim, Londonderry, Down and Armagh. 
Further information can be obtained from the 
honorary local secretary, Dr. J. Colhoun, Depart- 
ment of Mycology and Plant Pathology, The Queen’s 
University, Belfast. : 


A Two-Day summer meeting of the Royal Meteor- 
ological Society will be held in the University College 
of Wales, Aberystwrth, durmg July 26-28. On the 
first day there will be papers on ionization’ methods 
of measuring air dersity and a diséussion on airflow, 
and on the next cay papers on aspects of local 
climatology will be followed by a discussion on 
orographie effects in relation to rainfall Further 
information ean be obtained from the Assistant 
Secretary of the Society at 49 Cromwell Road, 
London, S.W.7. “oe 


A CONFERENCE >n “Magnetism and Magnetic 
Materials”, organizel by the American Institute of 
Electrical Engineers in co-operation with the Ameri- 
can Physical Sociesy, the American Instivute of 
Mining and Metallurgical Engineers, and the Institute 
of Radio Engineers, will be held in Boston during 
October 16-18. Those who wish to read papers 
should send in the -itles by June 15, and abstracts 
by August 1, to T O. Paine, Measurements Lab- 
oratory, General Electric Company, West Lynn, 
Mass. from whom further information can be 
obtained. 


A SYMPOSIUM on "X-Ray Microscopy and Micro- 
radiography”, sponsored by the International Union 
of Pure and Applied Physics, will be held in the 
Cavendish Laboratcry, Cambridge, during August 
16-21. The symposium is intended to be a gathering 
of those with some direct experience or interest, 
rather than & large publie conference, and primary 
emphasis will be planed on the physical methods, in 
theory and practice. Sessions are planned on the 
reflexion, contact and projection methods, respect- 
ively ; sessions will also be devoted to applications 
in biology, medicine, metallurgy and other fields, 
including industrial epplications. Further information 


ean be obtained from Dr. W. C. Nixon, Cavendish , . 


Laboratory, Cambridge. 


Tue eleventh annual conference and exhibition of 
the Instrument Soc:ety of America will be held in 
New York during September 17-21. The exhibition, 
which will be in the Exhibition Hall of the New 
York Coliseum, is for manufacturers and their repre- 
sentatives to display their range of instruments and 
control apparatus used in scientific, technological 
and engmeering “work; in particular, emphasis will 
be placed this year cn the application of instruments 
to automation in industry. Further information can 
be obtained from tae exhibition manager, Fred J. 
Tabery, Eleventh Annual Instrument-Automation 
Conference and Exhibit, 250 West 57th Street, New 


York City. . 
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THE PRESENTATION 'OF SCIENCE TO THE PUBLIC 


“WE do scientists want to communicate science 
to the public, while lawyers do not show 
any such desire to communicate law ?” To answer 
this question, asked by Dr. H. J. T. Ellmgham 
in the recent symposium on “The Presentation of 
Seience to the Public’, is to explain why it was 
organized. Unlike lawyers or doctors, scientists work 
in comparative isolation from other people, and so 
they are apt to feel, as Dr. Ellingham put 1t, a little 
misunderstood. Scientists are aware that the general 
public sometimes fears or dislikes science, which 
makes some of them keener to explain how their 
work may ultimately be valuable to everybody. 
Knowing, too, that theirs 1s a social activity, which 
depends m the end on public support, some scientists 
believe that they owe society an account of their 
doings. If they themselves do not help to give this 
account, then others less mformed may give a mis- 
leading version. Finally, the popularization of science 
helps to recruit young people to a scientific career 
and to inclme their elders to accept scientific findings. 

For many years, therefore, scientists have felt a 
need to mform the public about science, and a few 
of those who responded to this feelmg m the past, 
such as Thomas Henry Huxley, achieved a skill that 
can scarcely be -bettered. New discoveries and 
mventions, new ways of presenting information and 
& new publie require the problem to be tackled over 
again m every generation. 

For such reasons the Institute of Biology (London 
Branch), the Royal Institute of Chemistry (London 
Section) and the Institute of Physies (London and 
Home Counties Branch) jointly organized & sym- 
posium on the subject, which was held on March 21 
in the Senate House of the University of London 
under the. chairmanship of Mr. A. L. Bacharach. 
The symposium was opened with papers by three 
experts in different media of presentation: Dr. 
Archie Clow (sound radio), Mr. A. W. Haslett 
(printed word) and Mr. James McCloy (television). 

Dr. Clow distinguished two maim methods of com- 
municating science by sound radio—the talk and the 
“dramatized feature". The talk, with which he has 
been mainly concerned, presents the scientist together 
with the science, and the requirements for its success 
are four: something to say, a valid reason for 
telling the public, imaginative treatment, and ability 
of the scientist to perform. Since radio is paradox- 
ically an intimate medium, the art of putting good 
conversational English into the script is fundamental. 
A radio talk differs from a printed article not only 
in style, but also because the listener cannot go back 
to consider agam what he has not understood. The 
order of presentation of a radio script has to be very 
carefully planned: ıt should arrest the listener's 
attention with the first sentence, 16 should never 
allow him to lose the thread, and repetition is no sin. 

Dr. Clow said that the knowledge of the listener 
should not be over-estimated. Of a group of 21-year 
old soldiers, the bulk knew that microbes cause 
disease, less than half that living organisms cause 
fermentation of beer, and about one in twenty that 
they turn milk sour. E 

Mr. Haslett discussed both readers and authors. 
Of readers, he said that they need interest, knowledge 
and general education. The question .of who should 


write for these rather rare characters depends on 
the technical level of treatment in a channel of 
communication which begs with a letter in Nature 
and ends with a man in a public house. On highly 
technical levels the scientist, who knows more about 
the subject but less about how to explam it, should 
be the author; but at the other end of the scale, the 
professional science writer 1s essential. In between, 
both should collaborate. 

Advising on how to write science, Mr. Haslett 
leaned heavily on Fellows’ of the Royal Society, 
mdividually and collectively. He passed on their 
recommendations to use short words and simple 
sentences, not to write for the half-dozen people m 
the world specially interested, not to be afraid of 
making a fool of oneself and to remember that no 
one really likes an equation. He also stressed the 
value of giving an honest account of how a discovery 
has been made, if by chance or through error, rather 
than tidying 15 up to look logical. 

Mr. McCloy said that a television programme looks 
like film but is the child of radio. It differs from 
film in being a hve act, in which the commentator 
visibly takes part. Science is a ‘natural’ for tele- 
vision, since expermnents, demonstrations, models, 
charts, films, discussions and comment can all be 
built into one programme. As science programmes 
reach an audience of several millions, they have to be 
easily understood. It follows that a good science 
television broadcast is difficult to give and easy to 
receive. 

No main speaker dealt with the role of museums ; 
but this gap was filled by Dr. F. A. B. Ward, who 
pointed out m the discussion that museums have 
the advantages of operating in three dimensions, and 
of being able to present historic notebooks, apparatus 
and machines. 

Discussion centred mainly on what may be called 
the problem of ‘resistance’, which has two sides: 
resistance of the public to understandimg science, and 
resistance of the scientist to tellmg the public about 
it. As might be expected, the scientists joming in 
the discussion were more aware of resistance on the 
part of the public, while the professional presenters 
of science were at least equally concerned at the 
resistance of the scientists themselves. 

The discussion was opened by one member of each 
participating Institute. All the openers considered 
how science may be presented in a way that people 
can easily take in. Speaking from long experience, 
Dr. Maurice Burton advocated stressmg the personal 
note and tellmg a story. Dr. Kenneth Pankhurst 
preferred the word ‘communication’ to ‘presentation’, 
because the former implies a certain mtimacy between 
the giver and taker of mformation. Sincerity and 
enthusiasm are essential, but they must be accom- 
panied by skill m the medium used. Mr. Geoffrey 
Parr deplored inadequate illustration m popular 
science books; Beatrix Potter achieved the ideal 
relationship of words to pictures m “Peter Rabbrt’’, 
and, as in “Peter Rabbit", illustrations should be 
coloured. - 

Mr. T. A. Margerison, on behalf of the Association 
of British Science Writers, welcomed the symposium, 
which he thought was the first of its type. He said 
there can be no question of the élite scientist spreading 
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scientific enlightenment to the lay. publie, because 
he problem of spreading science among: scientists is 

E as urgent as that of ‘spreading it among the. 
ublic at large. 

Mr. Maurice Goldsmith discussed the resistance of 
scientists to appearing on television. In producing a 
weekly television magazine, he has found that a 

moroportion of scientists hesitate to co-operate. Some 
are needlessly afraid of being used for commercial 
ends, others feel it beneath their dignity to appear 
«n television or perhaps fear the disparagement of 
their colleagues, while some do not feel that any- 
thing can be achieved in the space of four minutes. 
He believes,that scientists do not realize that ‘cathode 
ray tube time’ is quite different from any other form 
of time they know. It provides the opportunity for 
a new experiment in the popularization of science, 


enabling the scientist to put forward what he wants . 


to say to an audience of five million. 

The communication of science to scientists and to 
the public may be regarded as extensions of one 
another. It follows, as Mr. A. L. Bacharach? pointed 
out in a preceding symposium on “The Communica- 
tion of Biological Knowledge", that the same under- 
lying principles apply to the communication of 
science, whatever the audience. No mind, however 
good, can take in unfamihar things without effort. 
The scientist, familiar with his own special field, 
should therefore present it to others (technically 
qualified or not) in such à way that the effort required 
is not beyond their capacities. Bad presentation on 
any level should be suspected as a cloak for muddled 
thinking or poor research. The present symposium, 
which showed that a representative sample of 
scientists recognizes such truths, may become a small 
landmark. H. O. J. Coruma 
1 Bacharach, A. T., J. Inst. Biol., 8, 57 (1956). 
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LOW-TEMPERATURE CRYSTAL- 
LOGRAPHY - 


' MEETING IN OXFORD 


HE first joint conference of the X-Ray Analysis 
Group of the Institute of Physics and of the 
‘Low Temperature Group of the Physical Society was 
held at the Clarendon Laboratory, Oxford, during 
April 12-18 under the joint chairmanship of Dr. K. 
Mendelssohn and Mr. H. P. Rooksby. The subject of 
the conference was “Low-Temperature Crystallo- 
graphy’’, and' the invited speakers dealt with both 
the technical aspects of X-ray work at temperatures 
down to-1° K. and also with the actual type of 
experiments where a low temperature is an advantage. 
The first session was opened with an introductory 
paper by Sir Francis Simon (Clarendon Laboratory, 
Oxford). In this he emphasized that transitions 
which were not thought possible a few years ago do 
take place at low temperatures and that X-rays are 
one method of investigating the nature of these 
transitions. X-ray analysis can be used for giving 
information on the state of order of a system, this 
order being determmed by the influence of the inter- 
action forces between the components of a system. 
Order can exist only at low temperatures, and perfect 
order is only possible at the absolute zero. What we 
mean by a low temperature depends, of course, on 
the system we are considering ; for diamond 1,000? K. 
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"B low, whereas for kydrogen 50° K. is high. X-rays 
can also give information on the form of the vibra- 
tional.speetrum, and a combination of X-ray and 
thermal data should prove ‘useful, in entropy cal- 
culations based on the third law. ` 

Dr. M. Blackman [Imperial College, London) dealt 
with the theoretica. aspects of, the effect of tem- 
perature on the reflexion of X-rays. „He showed that ` 
from a generalized ferm of the Debye-Waller theory 
for a complex crystal, a characteristic temperature 
@, can be calculated. and this can bé compared with 
the characteristic temperature, O,, derived from 
elasticity theory. Tae theoretical value of the ratio 
8,/9e for sodium cnloride and potassium chloride 
did not agree with the ratio obtained from experi- 
mental results, and shis discrepancy cannot, as yet, 
be resolved. 

In a paper on a taeoretical study of the variation 
of vibration ‘amplitudes with temperature in some 
molecular crystals, Dr. D. W. J. Cruickshank 
(University of Leede) discussed how the rodt-mean- 
square amplitudes cf the translational and angular 
oscillations in benzene and anthracene have been 
determined by three-dimensional Fourier refinements 
with anisotropic parameters. From these amplitudes 
the various charactzristic temperatures have been 
determined, and th» temperature variation of the 
vibrational and rctational oscillations has been 
calculated. These show that, for studying fine details 
of electron density; it is much more advantageous to 
take measurements at 90° K. (or better still at 
~ 20° K.) than at mom temperature, but that little 
extra is gained in this particular work by taking 
-readings below 20? K : 

Dame Kathleen Lonsdale (University College, 
London), in her paper on the determination of Debye 
factors by intensity measurements at low tem- 
peratures, showed that there are two independent 


. ways of determining the Debye factors for crystal 


diffraction spectra: one is the original method of 
comparing the intensities.at different temperatures 
with due regard to the existence of zero-point motion ; 
the other uses the inzensities at one temperature only, 
taking account of tae positions and motions of the 
atoms as determined through a complete structure 
analysis. These me:hods have been compared from 
data on urea, and shey have been shown to agree 
better than might nave been expected, bearing in 
mind the possibility of change of atomic parameters 
with temperature. 

Discussing low-temperature X-ray work on alkali 
metals and alloys, Erof. C. S. Barrett (University of 
Chicago) deseribed an X-ray spectrometer in which 
metals can be cold-vorked at temperatures down to. 
5° K. The X-ray studies show that, down to this 
temperature, lithium and sodium are the only alkali 
metals which partially transform on cooling. This 
transition ıs from she body-centred cubic to the 
hexagonal close-packed structure, the axial ratio in 
the hexagonal phase being very close to 1-633, the 
theoretical value for close packing. The trans- 
formation in lithium occurs at 70° K. On cold- 
working the lithium at low temperatures, there is a 
further transition, this time to the face-centred cubic 
structure. This doesnot appear to occur when sodium 
is cold-worked ; bus a simular transition does occur 
.for solid solutions o magnesium in lithium. 

Dr. W. B. Pearson (National Research Council, 
Ottawa) described X-ray cameras which have been 
built for use down to liquid-helium temperatures. 
These have been designed to have an accuracy of 
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one part in 40,000, which is necessary for Debye- 
Seherrer photography if useful measurements of the 
change in lattice spacings with temperature are to 
be obtamed. Other work to be done with these 
cameras includes tHe’examination of structure changes 
in metals which are strained or subjected to high 
pressures at low temperatures. 

-Lhe: second session of the conference was opened 
with a paper by Prof. W. N. Lipscomb (University 
of Minnesota), who gave a general review of the 
techniques of low-temperature crystallography with 
particular reference to work on smgle crystals. 
After sketching briefly the history of smgle-crystal 
studies, he described the various methods of making 
single crystals for X-ray work. Many of these are 
gaseous or liquid at room temperature, and they 
require special methods for their production, the 
most common method being to crystallize the sub- 
stance in a ‘Pyrex’ glass capillary. He also emphasized 
the need for keeping the production of frost down to 
a minimum, which can be done either by air- 
conditioning or by using a stream of dry air directed 
on to the apparatus. The consumption of liquid 
nitrogen, for cooling. the specimen, can be quite 
considerable; for maintaming the specimen at 
—180° C. four litres per hour are required. Later 
speakers at the meeting, however, described coolmg 
methods m which the consumption is much lower. 
Prof. Lipscomb’s has been used for the completion of 
hkl data in B,H.,, and also for the investigation of 
transitions in ethylene chloride, hydrogen cyanide 
and nitrogen trioxide. 

Dr. Aafje Vos (Laboratory of Inorganic and 
Physical Chemistry, Groningen) gave a review of 
recent Dutch X-ray work at low temperatures. This 
type of research has been done both at Amsterdam 
and at Groningen. In Amsterdam measurements on 
the electron-density projections of phthalic acid at 
150° C. show an appreciable gain in resolution over 
those taken at room temperature. Low temperatures 
were also used in the investigation of the molecular 
compound of symmetric trinitrobenzene and benzene. 
At room temperature, pictures of the triclinic crystals 
showed a diffuse background with approximately 
hexagonal symmetry. This diffuse background dis- 
appeared completely at —150? C. The effect is 
probably due to independent thermal vibration of 
the individual molecules, and it seems most probable 
that the benzene molecules are responsible. In 
Groningen the crystal structure of 1,8-diphenyl- 
1,3,5,7-octatetraene has been examined at —100° C. 
in order to increase the accuracy of the determination 
of the bond-lengths. Standard deviations of about 
0.003 A. and 0-04 A. were obtained for the co- 
ordinates of the carbon and hydrogen atoms, 
respectively. The use of low-temperature measure- 
ments has probably decreased the maccuracy of 
the bond-lengths by a factor of two, and this is 
important if the experimental values are to be com- 
pared with theory. While in most of this work the 
specimens were cooled by a stream of cold air, 
another technique was described in which liquid 
nitrogen was dropped directly on’ to the specimen to 
cool it. In this apparatus the consumption of liquid 
nitrogen was 0-5 lit./hr. 

Recent low-temperature crystallographic studies in 
France were described by Dr. A. J. Richard (Kodak- 

* Pathé, Paris). This work was done at the Laboratoire 
Central des Services Chimiques de PÉtat. A Weissen- 
berg camera was used in the temperature range 
— 160° to 20°C., the specimen being cooled by 
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nitrogen gas obtained by boiling hquid nitrogen with» 
an electric heater. The temperature variation ove 
several hours was not more than five degrees, anc 
during a period: of one hour it was less than one 
degree. Structure studies were undertaken on nitric 
acid and its one- and three-molecule hydrates 
(V. Luzzati);  one-, two-, three. four. five 
and seven-molecule hydrates of sodium hydroxide 
(P. W. Hemily); sulphuric acid and several com 
pounds of the tertiary system nitrogen pentoxide- 
sulphur trioxide—water (R. Pascard); salicylic an 
hydride (Mme. P. Bourre); and acetaldehyde 
(A. J. Richard). 

Another apparatus for maintainmg specimens at 
low temperatures was described by Dr. J. H. Robert 
son (University of Leeds). In this the cold gas 
stream is again used for cooling, in order to give the 
minimum of interference with the X-rays, and by 
careful design the consumption of liquid nitrogen has 
been reduced to 1/7 lit.|hr. The gas flow is very 
steady, the variation bemg only about 1 per cent 
over a period of 44 hr. While the apparatus has not 
as yet been used with liquid hydrogen, it is hoped 
that it will be satisfactory in the temperature range 
down to 20° K. 

Mr. M. H. Francombe (Research Laboratories, 
General Electric Co., Ltd., Wembley) gave a paper on 
the application of low-temperature powder photo- 
graphy to studies of magnetic and dielectric phen- 
omena. A 19-cm. camera which mcorporates a gas 
cooling system for the specumen was described and 
exhibited. The apparatus has been used for studymg 


` structural changes which occur in antiferromagnetic, 


ferrrmagnetic and ferroelectric powders. 

A paper by Dr. J. A. S. Smith (University of Leeds) 
showed how nuclear magnetic resonance measure- 
ments at low temperatures can give additional 
information in structural analysis. A general review 
of nuclear magnetic resonance methods was given, 
taking as an example work on benzene and ammonium 
chloride in which the behaviour below and above 
their nuclear magnetic resonance transitions was 
compared. From the variation of the line-width and 
relaxation-time in and above the transition region, 
the predominant molecular motions m the crystals 
could be investigated. In another series of experi- 
ments low temperatures were used to remove the 
narrowing effects of molecular motion on the line- 
width. This work has been done with sodium boro- 
hydride, hydrazinium oxalates and several hydrates. 
The results seem .to cast further doubt on the 
existence of the ion H,O+t. 

Dr. C. H. Shaw (Ohio State University) read a 
paper on an X-ray determination of the structure of 
liquid helium. - This work, which was done m col- 
laboration with W. L. Gordon and J. G. Daunt, used 
proportional counter techniques for determining the 
intensity of the X-rays scattered by the liquid helium. 
Beryllium windows, 0.002 m. thick, were, used to 
admit the X-rays through the vacuum jacket into 
the cryostat. The background count was reduced to 
4 per mmute. At scattermg angles greater than 60°, 
no difference was found in the form of the diffraction 
patterns at 1:4 and 4-2? K. The low-angle results, 
however, which were taken at 1:4, 2-4 and 4-2° K., 
showed that there was a change m correlation number 
as the temperature was reduced, but that there 
seemed to be no definite change associated with the 
lambda point. X-ray measurements on tungsten 
showed that there was & maximum in the charac- 
teristic temperature, €, at 17° K. The existence of 
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uch a maximum can also be derived from measure- 
aents of specific heat. In the discussion, Dr. M. 

tlackman stated .that on :theoretical grounds this 
aaximum is very difficult to explain: 

In a paper on measurement of lattice parameters 
nd thermal expansion at low temperatures, Prof. 
1. O. Jones (Queen Mary College, London) described 
vork done in collaboration with B. S. Figgins and 
). P. Riley. ` Tho apparatus was designed so that 
nly the specimen was at the low temperature, and 
n accuracy of 1 in 105 in the measurement of the 
attice parameter could .be achieved. The tem- 
erature could be kept constant to 0-05 deg. at the 
»west temperatures. So-far, measurements of the 
attice parameter (and hence of the thermal expan- 
ion) of aluminium have been carried out between - 
0° and 125° K. The results confirm earlier work 
f Bijl and Pullan, that at low temperatures there 
8 a considerable deviation from Griineisen’s law. 
«leasurements on solid argon are also in progress. In 
onnexion with this work, Dr. E. R. Dobbs (Queen 
«lary College, London) gave a short contribution in 
which he described a simple back-reflexion camera 
‘or experiments on solidified gases down to 77° K. 
this has been used for work on solid krypton. 

Mme. L. Couture (Centre National de la Recherche- 
Scientifique, Bellevue) described work, done in col- 
aboration with P. Jacquinot and I. Tsujikawa, on 
»ptical observations of transition in crystalline 
iydrates at low temperatures. The experiments 
showed that the absorption spectra of some sub- 
stances (in particular, certain of the alums) changed 
at low temperatures, and these results were com- 
jared with corresponding changes which had been 
found in measurements of paramagnetic resonance. 
Jomplete agreement between paramagnetic and 
yptical results was not achieved, but nevertheless 
the optical experiments confirmed that changes in 
xystaline structure do occur at low temperatures, 
sspecially in some of the chromium alums. E 

The conference showed that, while a large amount 
of X-ray work is already being done at temperatures 
lown to 77? K., using liquid nitrogen as the coolant, 
aot very many experiments have been done at lower 

temperatures, using liquid hydrogen or liquid helium 
is the coolant. There is still a very wide field of 
research open to anyone who has the necessary 
sryogenic facilities. In addition to the lectures 
already described, an evening discourse, entitled 
“Molecular Crystals’, was given by Prof. J. D. 

Bernal (Birkbeck College, London). 
In a meeting of the X-Ray Analysis Group which 
woreceded the joint conference, a discussion was held 
on the collection and classification of crystallographic 
data for determinative and reference purposes. The 
discussion was opened with contributions by Dr. 
J. W. Hughes (University College, Cardiff) on the 
A.S.T.M. index, Prof. E. G. Cox (University of Leeds) 
on the single-crystal index, Dr. M. H. Hey (British 
Museum) on the Barker index of crystals, and Dr. 
L. E. Sutton (University of Oxford) on a bond-length 
«index. Dr, W. B. Pearson (Ottawa) gave details of 
the index of metals and alloys which should soon bê 
«available. Several speakers in this discussion em- 
phasized the need.for research workers to send in their 
erystallographic and X-ray data to the compilers of 
the various indexes. Many of the data are obtained 
as an incidental part of some other research, and 
very often they are not published. Herce, they 
are overlooked when reference books are being 
written. : : 
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aA full account of she conference will be given in 
the British Journal 2f Applied Physics. The next 
conference of the X-Eay Analysis Group will be held. 
in London during November 16-17; two sessions. 
will be devoted to biological struetures, and one 
session to computational methods. 

- .H. M. -ROSENBERG 
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DIGITAL COMPUTER TECHNIQUES 


CONVENTION on “Digital Computer Tech- 
“niques” was hell in London at the Institution 
of Electrical Engineers during April 9-14, at which 
more than fourteen hundred persons attended, 
including 127 delegates from overseas countries. 
These figures emphasize the rapid growth of interest 
in this field, since at a similar convention, held three 
years ago, only two Fundred.in all were present. On. 
the evening of April 9, after the convention had been 
opened by the president of the Institution, Sir George 
Nelson, an inaugurel address was given by the 
president of the Roya! Society, Sir Cyril Hinshelwood, 
and this was followed by an introductory lecture by 
Prof. F. C. Williams. During the next three days, 
fifty-eight papers weze read. The papers had been 
divided into two groups: those of general interest, 
and those of interest to specialists. Normally, a 
general and a specialist session were held simul- 
taneously, so that in this way both the non-expert 
and specialist were setisfactorily accommodated. On 
the.last two days of she convention, visits to typical 
computer installations were made. These visits had 
been arranged with zhe co-operation of commercial 
companies, government establishments and univer- 


sities ; nearly nine hundred delegates availed them. . 


selves of these opporsunities. 


In his address, Sir Cyril Hinshélwood referred to 


the diverse lines of thought which have been success- 
fully combined in the computing machine of to-day. 
Essential contributions have:come from the theory 
of numbers, the relasions between mathematics and 
logic, the discovery cf various electric and magnotic 
phenomena, and the invention of the thermionic 
valve. He emphasiz»d that the philosophy, in this 
case of machine design, preceded the actual con- 
struction and thus was notan -afterthought about 
results, as it sometimes is. Having introduced the 
computing machine.in this way, he then turned to 
view and speculate upon the interesting and exciting 


panorama which is beginning ‘to unfold before us. ` 


On the scientific side there is now the prospect of 
solution of hitherto intractable problems; in the 
business world the mechanization of all kinds of 


- clerical work and accountancy can be contemplated ; 


and in industry the process of automatic control can 
be improved and carried a further step towards the 
final goal of complete ‘automation’. The use of 
machines in this way must effect a displacement of 
man-power, and could amount to another industrial 
revolution.. Sir Cyril Hinshelwood expressed the hope 
that any necessary redistribution of labour would be 
carried out without any. serious results from the 
human and economic points of view. Finally, after a 
brief excursion into the seemingly age-old problems 
of ‘Can machines think ?' and the ‘machine—brain 
analogy’, he concluded by expressing his admiration 
of this work and his great confidence in its future. 
In his lecture, Prof. Williams indicated the rapid 


development in the field of digital computers by-con- 
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sidering the history of a typical computer installation, 
namely, that at the University of. Manchester. 
Parallel developments ‘have occurred elsewhere, but 
he selected this installation because of his familiarity 
with ıt. During the period 1946-56, two large-scale 
machines and one expérimental ‘transistor machine 
have been constructed. A commercial version of the 
first large-scale machine has been in continuous 
operation since 1951- ‘end has now completed some 
17,500 hours of useful gomputation. During this 
period, thirty-four. différent groups of users drawn 
from other universities, government establishments 
and industrial firms “have operated the machine. 
Furthermore, 104 People. have been trained to use 
the machine, and: “sikty-six scientific papers have 
been published using machine results. A commercial 
version of the second “large-scale machine will be in 
operation at the Dnivérsity near the end of this year. 

. Prof. Williams went’ ‘on to say that machines are 
attractive for many ;réasons: first, they can be 
universal:so that they are capable of solving a large 
variety of problems:;, ‘secondly, they are automatic, 
so that only -a small amount of human intervention 
18 needed ; and, finally; they are very fast, so that 
computation times ‘are cut and, what is more im- 
portant, many ‘calculations previously impossible 
now become feasible: . Machines are also relatively 
error-free; at, the present time, on an average the 
-machine makes one-mistake in 4 million operations. 
What human being could compare! Moreover, 
though the hire of. & Thachine appears expensive, in 
terms of cost per opåration a machine is fifty times 
cheaper than a human computer would be. This 
latter -comparison is ónly applicable if the machine 
is fully employed... .* 

Looking a short distance into the Fite, Prof. 
Williams forecast "machines Which would be simpler 
to use,-smaller in -size;-miore economical in terms of 
power consumption, and also more reliable. How- 
ever, the major steps, he stated, would be in the 
realization of the potentialities of these machines, 
and..so'a rapid -expansion in the application of 
machines would result to the ultimate benefit of all. 
He concluded his lecture with the following remarks : 
“If at this-juncture we are:swollen headed with the 
sense of our achievements, or alternatively despair of 
further improvements, we have only to consider, for 
example, a rose seed.-' This very small particle 
contains all the data necessary for the manufacture 
of an unending and ever increasing supply of roses" 

All the séssions on April 10 were of a. mathematical 
nature and thus more of intérest to the machine user. 
The topics of discussion in, the specialist sessions were 
numerical analysis and logical design, five papers 
being’ presented. Computer applications were dis- 
cussed in the general sessions, these being divided 
up into three sections, engineering and ‘scientific 
calculation ; business -applications ; and industrial 
control. Many papers wére presented, the variety 
in the subject-matter illustrating immediately the 
universal nature of these machines. Topics ranged 
from testing the design of‘a proton synchrotron, to 
payroll calculations and the exploration of functional 
relationships in industrial processes. The main item 
of discussion during the day.was a vital one, namely, 
that of machine reliability. Dr. I. J. Faulkner placed 
this particular problem in its right perspective, when 
he stated that progress towards a machine possessing 
a reliability ‘of 100 per cent is very desirable, but no 
piece of equipment, whether -electronic or. not, yet 
possesses this feature. Further, untal absolute perfection 
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is guaranteed, systems dependent on & machine wi 
have to'be designed to ‘fail safe’. In the light of thes 
remarks, machines at the present time are adequatel: 
réliable for a great deal of progréss to be made 
Indeed, if the argument of waiting for more reliabl. 
machines were adopted, nothing would be’ achieve 
for a very long time. 

The general sessions on April 11 were devoted t. 
machines existing or in the process of construction i 
Great Britain. Two large-scale computing machine: 
are now commercially available. -One is the ‘Deuce’ 
which possesses a high-speed store of approximately 
12,000 binary digits located in mercury delay-lines 
A magnetic drum-type store of capacity 260,00( 
digits is also provided which has electronic selectior 
of a block of sixteen heads. Further blocks of thes. 
heads are selected by means of a novel mechanica 
system. Input and output facilities are provided by 
means of punched cards. In the second machine 
‘Mercury’ magnetic core storage 1s used, and thi 
high-speed memory contains 40,000 binary. digits 
Further storage of 650,000 binary digits is dividec 
over four magnetic drums. Selection of the heads on 
these drums is entirely electronic. An interesting 
feature of this machine is its power to carry out 
‘floating point’ arithmetic m a completely automatic 
manner. - Input and output facilities are at the 
present time by way of teletype tape. In addition tc 
these two machines, numerous smaller-scale models 
are being constructed. 

The two specialist sessions, one on rapid access 
storage and the other on magnetic tape systems, alsc 
aroused great interest. At the first session Mr. N. H. 
Taylor, of the Massachusetts Institute of Technology, 
reviewed the history of the magnetic core store and™ 
gave an account of its present development in the 
United States. The climax was reached when he 
stated that a two-million digit store is well under 
construction at the Instrtute. In Britain the cost of 
the cores alone would be £80,000, which is greater 
than the complete cost of either of the machines. 
already mentioned. _ 

In the second session, two papers devoted to the 
development of tape’ systems moving the tape at 
speeds of the order of 100 in./sec. and with digit 
packing densities of. approximately 100 digits/in. 
were presented. The tape is capable of moving m 
either direction and can accelerate up to full speed 
in the order of 15 m.sec. A further paper in this session 
discussed the design and operation of a head which 
is capable of reading digits off a tape even when this: 
tape is stationary. At the present state of develop- 
ment, the head can identify digits with a packing 
density of 50 digits/in. The discussion revealed that 
many people realize the potentialities of this type of 
head. 

At the first general session on the last day the 
design and construction -of two point-contact tran- 
sistor machines, one at Harwell and the other at the 
University of Manchester, were discussed. These 
operate at digit frequencies of about 100 ke./s. It 1s 
apparent that transistor development in Britain lags 
far behind that in the United States, since the latter 
already have transistor prototype machines func- 
tioning at a digit frequency of 5 Mc./s. At a sub- 
sequent specialist session, a lively debate took place 
on two papers utilizing techniques based on the 
combination. of magnetic cores and junction tran- 
sistors. 

Other sessions on analogue/digital conversion and 


cireuit techniques and components were held, but 


x 
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the main interest was aroused in a session diseussing 
the computer in;& non-arithmetic role. Here papers 
were presented"on language’ translation, the playing 


of. games and, finally, character recognition. A con-. 


tribution was made by the U.S.S.R. delegates, who 
have been.carrying out English to Russian translation 
on one of their machines sincé early in 1955. They 
assured their audience that the result was good 
Russian.” 

In conclusion, it cam be stated that the convention 
brought together a large amount of detailed and 
expert technical knowledge in the various aspects of 
digital computers and their use. There is no doubt, 
too, that it proved valuable in some way to all who 
attended. The complete’ proceedings of the con- 
vention, containing the addresses, lectures, full text 
of all papers, and reports on the discussions, will be 
published in three issues as a supplement to Part B 
of the Proceedings of the Institution of Electrical 
Engineers. Davip B. G. EDWARDS 
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BRITISH AGRICULTURAL HISTORY 
SOCIETY 
ANNUAL MEETING 


CYENCE it was founded in 1953, the British Agri- 

cultural History Society has held its annual 
meeting near Easter, and this year’s meeting was 
at the Florence Nightingale Hall, University of 
Nottingham, on April 18. Officially, the annual 
general meeting is confined to one day—a busmess 
meeting in the morning followed by one or more 
papers read by members, and either more papers in 
the afternoon, or & visit to some point of interest. 
In addition, however, an after-dinner lecture was 
given in the evening of thé! previous day by Mr. 
John W. J. Higgs, curator of the Museum of Rural 
Life, Reading, and also honorary secretary of the 
Society. His lecture, which dealt with the problems 
involved in the identification and preservation of 
agricultural exhibits, was pleasantly informal and 
illustrated with lantern-slides. From the pictures it 
was clear that it is often difficult to discern the use 
of an object sent in, and even more so to date it. 
One such question arose out of the discovery on 
English farms of numbers of ox-shoes, or cues. It 
seems quite unlikely that bullocks on a farm would 
ever be shod, even if they were used for draught 
purposes, though they might be if used on roads. 
The explanation is probably that the animals were 
Shoed before being brought from distant breeding- 
areas— Wales and Scotland, for example—and that 
it was not worth taking off any that remained on 
after the journey ; eventually the shoes wore off and 
were dropped on the farm where the beasts were 
grazed. Many other similarly perplexing questions 
arise. 

After the business meeting om April 18, the rest 
of the morning was occupied by two lectures, the 
first of which, given by Malcolm Gray, lecturer in’ 
economics in the University College of North Wales, 
Bangor, was on the “Consolidation of the Crofting 
System, 1750-1850". The story is extremely com- 
plex. Until 1815, population increased inthe Western 
Highlands and Tslands, and the number of crofts 
went up. Many were quite minute, only an acre or 
two. Attempts were made to meet the demand for 
land by rearranging the‘holdings, a kind of enclosure, 
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but very different frcm the work done under Enclosure 


Acts in England. The kelp industry and the linén 
industry did a good. deal to ease conditions, and the 
introduction of the potato. was & boon. It provided 
more food from & given area than a grain crop. But 
it was attacked by disease; and. the kelp industry 
lost ground in face of the competition of imported 
potash. These two factors, and & number of others, 
helped to make it d-fficult- for “the crofting system to 
survive. Dr. W., G. Hoskins;. reader in economic 
history in the University of Oxford, gave the second 
lecture, which was on “Shéep Farming in Saxon 
There is only “lymited and scattered 
evidence o on which t» base,such a lecture. A little is 
supplied by arcehzology, some by the study of place 
names, and some by a few, ‘documents. From these 
sources Dr. Hoskins has déduced;the distribution of 
sheep in Anglo-Saxon England, “and has estimated - 
the total number as being about Six"million, or three 
or four sheep to eash human ‘being. 

In the afternoon a visit was paid, to the open fields at 
Laxton, now owned and preserved , by;-the Govern- 
ment. Dr. J. D. Chambers, cof the ‘University of 
Nottingham, who 1 well’ known for his studies of 
the eighteenth censury, acted as guide; and Mr. 
Rose, bailiff of the Manor, Showed the fields. . 


* 


THE PLACE OF UNIVERSITIES IN 
AUSTRALIA 


HE Australian Vice- Chancellors’ Committee has 
published in pamphlet ‘form a symposium of 
papers on ““The Plaze of the. Australian University 
m the Community aad Poit: Gradüate Studies in the 
Australian Universit-es", which were delivered during 
August 11-12, 1955, at & Commonwealth Inter- 


University Conferense arranged, in Aubtralia by the 


Association of Universities ‘of the British .Common-' 
wealth and the Australian ‘Vice-Chancellors’ . Com- 
mitteo*. The first of these papers, by Prof. P. H. 
Partridge, on the Australian universities and Govern- 
ments, gives a clear aecourit of the closer dependence 
of Australian universities ` upon the State and Federal 
Governments, and his: ‘paper will assist those in 
Britain to understead some of the difficulties and 
dangers to which she z Australian universities are 
exposed and also some. episodes - that may have . 
puzzled those reading about’ them. Moreover, some. 
of these dangers, such? as that arising from “the 
tendency in the thnkin of Governments to sub- 
ordinate research, edvanted’ scholarship and post- 
graduate studies to the more elementary functions of 
making it possible fcr làrge numbeis to gain degrees, 
could arise in Bzitain «in - appropriate circum- 
stances ; and Prof. Fartridge notes other factors, such 
as the absence of any considerable proportion of 
university-educated men among Australian politicians, 
which have contributed- to lack of understanding of 
the universities or respect for their autonomy in 
Australia. While hs thinks the existing structure 
may be unhealthy and dangerous, he does not think. 
that the independenze of the Australian universities 
has been affected as much as might have been 
expected. ' 


* Australian Vice-Chancellors’ Committee. A Symposium on the 
Place of the Austrahan University in the Community and Post- 
Graduate Studies in the Avstralian Universities. . 66, (Canberra. 
Australian Vice-Chancellor Committees, e/o Austral an National Com- 
n. TO Association. of Universities of the British Common- 
‘wea n. 
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Prof. Partridge, moreover, offers some wise counsel 
to the universities which has relevance even in the 
more favourable circumstances of Britain. He sug- 
gests that, in spite of obvious dangers and difficulties, 
the universities should, in partnership with the 
Commonwealth and State Governments, attempt to 
evolve national policies of expansion and policies 
which will provide for some measure of specialization 


in the different universities, particularly in research.. 
It is not unreasonable, he argues, to expect that the 


universities should at least explore the possibility of 
using as rationally as possible the greater resources 
placed at their disposal by the State, and there is 
much to be gained from the point of view of academic 
standards by not dispersing available workers too 
thinly over a comparatively large number of institu- 
tions. To take the initiative in such ways would, he 
believes, strengthen the universities themselves' and 
might also facilitate the change in thinking of the 
State Governments which he also thinks desirable 
for the use of Commonwealth funds and to meet 
national needs. What Prof. Partridge urges has some 
relevance to the expansion of technological education 
in Britain. 

The paper by Prof. D. M. Myers on the Australian 
universities and industry is essentially a factual 
account of these relations during the past hundred 
years, which emphasizes the factors dominating the 
present scene, such as the dependence of the Aus- 
tralian economy on its primary products, the extreme 
concentration of the population and of secondary 
industries in several major centres, and the unusual 
position in industrial-research occupied by govern- 
ment institutions such as the Commonwealth Scientific 
and Industrial Research Organization. Prof. Myers 
comments on the unfavourable effect on the univer- 
sities of this uneven distribution of the population, 
with the consequent tendency to parochialism and 
absence of interchango of staff, and he believes that 
it will be a happy day, too, for Australian industry 
when the universities regain a proper balance in their 
activities and are dependent on direct grants through 
an appropriate body set up for the purpose rather 
than on the support of a government body estab- 
lished for definite practical objectives. Prof. Myers 
makes some practical suggestions for future relations 
between Australian universities and industry on 
these lines. 

Prof. A. Boyce Gibson’s paper on the Australian 
universities and public opinion makes some sound 


points which should be noted in Britain, though he_ 


thinks that, in general, Australian universities have 
more to learn about public relations from the United 
States than from Britains He suggests that the 
universities should do more to communicate their 
own scale of values and that the best way to open 
up public opinion is to do things the use of which is 
apparent to people uninterested in inquiry and 
scholarship: in science, by increasmg welfare; in 
arts, by raising the standards of discussion and 
entertainment. 

Prof. R. M. Crawford, discussing postgraduate 
studies in the non-science faculties, which he suggests 
are freer than the scientific and technical faculties 
from the restricting effects of the demand for highly 
trained professional artisans and research workers, 
does not believe that research and teaching staffs 
should be separated, but that more guidance could 
be offered at the undergraduate stage and that the 
quality of research rests fundamentally on the quality 
of the undergraduate schools. He stresses the im- 
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portance of travel and of minimizing professorial 
administration. Dealing with postgraduate studies 
in science and engineering, Prof. L.-H. Martin also 
deprecates the tendency in Australia to favour com- 
plete segregation of research from teaching and, in 
particular, to subjugate research and its proper 
function to the university’s responsibility for post- 
graduate training. In the absence of a background 
of tradition, the Australian university, he urges, 
must foster close association. with the community 
which supports it, and here the technological depart- 
ments have a special responsibility. Prof. Martin is 
concerned that the average quality of science students 
has deteriorated in the post-war years. First-class 
talent is becoming rare among science graduates. 
There is evidence^in Melbourne that the number of 
Ph.D. candidates m science is likely to decrease, and 
in 1954 there was only one applicant for the most 
prized travelling scholarship in science offered within 
member countries of the British Commonwealth. He 
also believes that lack of finance, including inadequate 
salaries, is the fundamental cause of frustration in 
Australian universities. 


UNIVERSITY EDUCATION IN 
HUNGARY 


T the eighth university conference organized by 
the International Association of University 
Professors and Lecturers and held in Vienna during 
September 9-14, 1954, Prof. L. Tamas, of the 
University of Budapest, described the develop- 
ment of university education in Hungary since 1945. 
In recent years there has been a vigorous expansion 
in university education. In the year 1937-38 there 
were 12,000 students in the universities and the 
grandes écoles (13 per 10,000 population); in the 
year 1953-54 there were more than 53,000 such 
students (56 per 10,000 population). There were 473 
foreign students in Hungary, and, with the exception 
of Australia, all quarters, of the world were repre- 
sented. In 1938-39 Hungary had 16 universities and 
grandes écoles with 37 faculties ; to-day there are 33 
universities and grandes écoles with 56 faculties. In 
1952 and 1953 the State budget had. given almost 
-260 million forints to’ the construction of new 
universities and the expansion of the older institutions. 
Prof. Tamas also spoke of student conditions. In 
former years, the children of workmen and peasants, 
who formed the greater part of the country’s popula- 
tion, represented 34-4 per cent of the total number 
.of students; to-day they constitute more than one- 
half of the total student body. Women students, to 
whom all careers are now open, represented 13 per 
cent of students in 1937-38. To-day the proportion 
is 264 per cent. A noticeable change has taken place 
in the subjects read. Previously, more than one-half 
of university students and one-third of the total 
number of students followed courses in the faculty 
of law, while those who undertook technical and 
scientific studies formed much the smallest group. 
To-day this proportion is reversed: 47 per cent of 
the total number of students are registered in tech- 
nical and science faculties, wies 3 per cent only 
follow law courses. 

‘A great deal of State sadn is given to university 
students. More than three-quarters pay no fees, the 
remainder pay minimum terminal charges. There 
are no charges for laboratory-work or examinations. 
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Tom bursary grants, 17,000 reside in student hostels’, 


md 24,000 feed in student canteens. There ıs medical 
ind social aid. " 
Prof. Taras discussed curriculum reforms which 
1ave been introduced and brought closer in line with 
‘he country’s economie and practical needs, and 
she extent of the advanced and research work 
indertaken in the Hungarian universities. 


BRED FOX IN THE UNITED STATES 


N evaluation of the red fox in the United States 
has been made by Thomas G. Scott, on behalf 
x the Illinois Natural History Survey*, which sug- 
zests that the fox has shown no sign of declining in 
iumbers and that it has unusual capabilities for 
survival despite keen competition; the opening-up 
of forest lands and the reduction or elimination of 
wolves and coyotes seem to favour foxes. Some 
‘eports on rabies outbreaks in the eastern United 
3tates indicate that the fox is fully capable of 
‘eaching population-levels which are too high to 
serve its own. interests. 

The role of the red fox as a predator appears to be 
ihe most important of the various factors affecting 
the economic position of this animal. It tends to 
ake the foods which are most readily available, and 
thus its diet varies immensely both with the season 
ind the environment. The diet does not reflect 
2recise, automatic adjustments to changes mn 
oopulation-levels of specific prey. - For example, 
luring the spring and summer, when prey such as 
‘abbits, mice and birds are found in increasing 
1umbers, the frequency of occurrence of these items 
n the fox’s diet declines where acceptable fleshy 
Tuits and msects are available. Thus it would be 
imwise to claim or expect an increase in numbers of 
wey species in response solely to the reduction or 
shmaination of red foxes. A large-scale experiment 
vith the reduction of a fox population as a means of 
nereasing a pheasant population in New York State 
‘esulted in the conclusion that “‘despite reducing the 
ox population to a very low level, fox control on the 
Seneca County area did not increase pheasant 

sbundance appreciably and certainly not to a degree 
'ommensurate with the cost". Though foxes un- 
questionably prey upon vulnerably situated poultry, 
and to a lesser extent on small pigs and lambs, 1t 
weems that poultry losses result largely from failure 
of owners to follow recommended poultry-husbandry 
practices. n 

Foxes are among the most important vectors of 
‘abies in the United States, and herem probably lies 
heir greatest nuisance. People living in an area 
xhere rabies has been reported experience great 
nental distress, and may even have to suffer the 
shysical discomfort of Pasteur treatment if attacked. 
Wt is certain that losses occur among livestock 
nfected through the bites of rabid foxes. When 
‘abies breaks out in & locality of high fox population, 
ihe disease is likely to continue until the foxes in 
shat general area are virtually exterminated; this 
nay take from one to three years. D 

The most desirable method known for bringing 
‘abies outbreaks among foxes under control has 

* Natural History Survey Division of the State of Illinois. Bio- 
sogicat N Notes No. 35: An Evaluation of the Red Fox. By Thomas 


Scott. Pp. 10. (Urbana, Ill: Department of Registration and 
Sducation, 1955.) 
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proved to be population reduetion by means of 
organized trapping ; bui whether the several million 
dollars that has been paid out during the past 
twenty years on fox bounties has been money well 
spent is a question open to doubt. Experience in 
Pennsylvania indicates “that probably 50 per cent 
or more of the mammalian predators (red fox, gray 
fox, and weasel) would have been killed regardless of 
the bounty". The bounty system cannot be directed 
efficiently toward the reduction of specific, excessive 
fox populations because the admmustrative areas 
in which funds are approved for bounties seldom 
conform with the pa-ticular areas needing attention. 
The economie demaral for red fox pelts is at present 
very low. The sport cf fox-hunting contributes to the 
reduction of fox popalations, and the survey, which 
is well illustrated, discusses the ethical and esthetic 
values involved in this sport. 


STIMULATION OF YIELD FROM 
RUBBER TREES 


GOOD deal of work has been done at the 

Rubber Research Institute of Malaya, both 
before the Second World War and, more recently, on 
the stimulation of yield in the rubber tree Hevea 
brasiliensis by applrations of vegetable oils (for 
example, palm oil) and various synthetic substances, 
and several aspects of this are described by E. D. C.” 
Baptist and P. de Jonge in the Journal of the 
Institute (14, 355; 1955). A brief historical review 
is given of methods used for stimulating the latex 
yield of rubber trees. and experiments are described 
in which vegetable >ils applied to lightly scraped 
bark below the tapping-cut resulted in large increases 
in yield. 

The results of thes early experiments provided a 
clear picture of the reaction of the tree to yield 
stimulation and led to the development and com- 
mercial use of yield stimulants. Similar application 
of a number of synthstio growth substances in an oil 
vehicle has also resul:ed in increases in yield and in 
the thickness of ranewed bark above the cut. 
Repeated applications of the treatments at six- 
monthly intervals over a period of three years have 
not resulted in an increased incidence of ‘dry’ trees ; 
but the yield response is found to decrease with each 
successive treatment. Monthly treatment with yield 
stimulants of renewirg bark just above the tapping- 
cut has also resulted ın greatly increased yields and 
in an increase in barx thickness; the latter is con- 
fined to the non-latex-bearing tissues of the outer 
bark. A study has been made of the effects of 
2,4-dichlorophenoxyavetic acid (2,4-D) and 2,4,5- 
trichlorophenoxyacet® acid (2,4,5-T) on the rubber 
extraction area of the bark on tapping, the incidence 
of brown bast, rate and duration of latex flow, 
anatomical structure of the bark, and the properties 
of latex and dry ruboer. 

The response of the rubber tree to yield stimulants 
is shown to be influsneed by the condition of the 
bark, the type of planting material, the tapping 
system, the composition and method of application 
of the mixture. An »xtension of the area of rubber 
extraction in the barz of trees in normal tapping as 
@ result of treatment with yield stimulant has been 
demonstrated experimentally and is thought to 
account for the ineressed yields obtained and for the 
low incidence of brcwn bast after repeated treat- 


1074 
ment. The increase in bark thickness observed is 
caused by induced meristematic activity in the 
cortical and phloem regions, resulting m prolific 
development of undifferentiated parenchyma, tissue, 
and not by activation of the vascular cambium. The 
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r&te ánd duration of latex flow are increased afte 
treatment with a yield stimulant, and there is : 
slight decrease in the dry rubber content of the late: 
which usually reaches its lowest value in the secon: 
month following treatment. ` f 


. PROPHYLACTIC ACTIVITY OF SURAMIN COMPLEXES IN ANIMAL 
; l TRYPANOSOMIASIS 


By Dr. J. WILLIAMSON and Dr. R. S. DESOWITZ 


West African Institute for Trypanosomiasis Research, Vom, Northern Nigeria 


HE first, and still the most effective, prophy- 

lactic drug for bovine trypanosomiasis is ‘Antry- 
cide Pro-Salt’ (a mixture of antrycide dimethyl- 
sulphate and antrycide chloride)+?. Experience has 
shown that the maximum reliable prophylaxis 
obtainable with this drug is approximately two 
months!-?. The administrativo work, however, 
required to locate and mject nomadic cattle six times 
& year at two-monthly intervals is usually too great 
to be practicable. 

Some preliminary results of an investigation 
designed to extend the existing period of prophylaxis, 
usmg trypanocidal drugs in common use, are 
described here. 

The possibilities of using a suramin—pentamidine 
salt complex to extend the pentamidine prophylaxis 
of human trypanosomiasis were indicated by 
Guimaraes and Lourie’. On the basis of an observa- 
tion made by Lourie during a sleeping sickness 
campaign in 1939-41', these authors showed that 
suramin could mhibit many of the pharmacological 
or toxic effects ‘of pentamidine, primarily by the 
formation of an mactive salt complex. Experimental 
confirmation of extended pentamidme prophylaxis in 
rats by this method has been reported by Schneider 
(seo ref. 8), and by Cosar, Ducrot, Gailhot and 
Baget®; Beaudiment and Zozol' and Beaudiment, 
Cauvin and Leproux? have further shown that suramm 

can reduce the toxicity of pentamidine m man. 
` It seemed probable that suramin might form 
similar salt complexes with drugs active m bovine 
trypanosomiasis, which are all strongly basic com- 
pounds like pentamidine. Suramin was, in fact, 
found to form insoluble precipitates in vitro with 
solutions of ethidium and dimidium bromides, the 
bis-cinnolinium compound ‘528°, antrycide dimethyl- 
sulphate, and a new German diamidine-type trypano- 
cide ‘Berenil’ (di-(amidinophenyl)-triazene (-N-1: 3) 
diaceturate)!?. 

As ethidium bromide is the most active member of 
this group, prophylactic expermuents in rats and 
mice were begun, using combined treatment with 
suramin and ethidium bromide. At this time, Dr. 
W. E. Ormerod kmdly made available to us the results 
of his experiments on the suramm detoxication of 
antrycide dimethylsulphate", followmg an analogy 
between the pharmacological effects of antrycide and 
curare; the toxierty of the latter was known to be 
reduced by prior administration of acid dyes such as 
congo redi?, which is related to suramm. 

Although mitial experiments showed that some 
degree of prophylactic activity was being conferred 
on ethidium bromide by suramin admmistration, the 
toxicity of the former drug was not markedly reduced 


by simultaneous or prior treatment with a separat 
injection of suramun under widely varied conditions 
The quantitative basis of complex formation wa 
therefore examined, since, theoretically, one molecul 
of suramin, with six sulphonic acid groups, coul 
combine maximally with six molecules of ethidiun 
or dimidium bromide, or with three molecules c 
antrycide, ‘528’, ‘Bereni’ or pentamidine. Gravie 
metric analysis showed that the combining pro- 
portions did m fact approximate closely to th 
theoretical, and suspensions of the precipitated com 
plexes prepared by mixing aqueous neutral solution 
of the drugs according to these proportions wer 
afterwards given throughout as a single injection. 
Results in rats given a single subcutaneow 
maximum. tolerated dose of the suramin complex o 
ethidium, dimidium, antrycide, ‘528’, and ‘Berenil’ 
showed that there was a maximum decrease in th: 
toxicity of these drugs of approximately 10-, 5-, 14 
8- and 3-fold, respectively. Prophylactic experiment 
in rats and mice repeatedly infected intraperitonealh 
with a virulent strain of Trypanosoma congolens. 
showed that suramin-complex formation induced o. 
increased prophylactic activity m all the drugs tested 
but to a varying degree. In the case of dimidium 
ethidium, and ‘528’ the increase was only of th: 
order of a week or two; with ‘Berenil’ the increas: 
was approximately five to seven weeks, and with 
antrycide dimethylsulphate, more than fifteen weeke 
Suramm complexes of three trypanocidal com 
pounds have been tested in cattle for prophylacti: 
activity; these were antrycide dimothylsulphate. 
suramin, ethidium bromide-suramin and ‘Berenil’ 
suramin. Since the ‘Berenil’-suramin complex showe: 
little prophylactic activity even at a dosage o 
40 mgm./kgm., it will not be discussed in this com 
munication. (Dosages throughout refer to the amoun 
of the basic drug present in the complex, and not t 


: the total amount of the complex.) 


The trials were carried out at the Institute’ 
laboratories at Vom, which is in a tsetse-free area 
The animals used were zebu cattle and each wa 
given a single injection of drug-complex or, m th 
case of controls, the drug alone. The animals wer. 
then challenged repeatedly with cychcally trans 
mitted trypanosomes. This challenge was delivere: 
by Glossina palpalis reared in the laboratory, whic 
had first been given multiple feeds on an ox or sheep 
heavily infected with Trypanosoma vivax ; subsequen 
sample dissections showed. that 90 per cent or mor 
of the flies ın each batch were mfected. Batches o 
100—150 infected flies were fed on each experimente 
animal for three consecutive days, and this challeng 
was repeated every ten to fourteen days until break 
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able 1. PROPHYLAOTIO dont OF SURAMIN COMPLEXES IN ZEBU 











ATTLE 
No. 
Drug Dose* zebu Prophylaxis 
used| afforded (days) 
Antrycide dimethyl- 5ongm.]kgm.| 3 39, 41, 52 


sulphate (control) 


Antrycide — pro-salt 5 mgm./kgm.| 5 69, 72, 75, 80, 91 
(control) 

Antrycide dimethyl- | 10 mgm /kgm.| 5 | 95,95,115,120,129 
sulphate — suramin 20 mgm fkgm. | 5 185, 146, 149; 2 


animals still not 
oe at 196 


ays 
162, 168, 179; 2 
animals still not 
infected at 196 
days 


complex 


40 mgm /kgm.| 5 


Ethidium bromide 5mgm /kgm | 4 | 57, 102, 122, 147 


(control) 
Ethidium bromide — 5 mgm /kgm 2 | 216; one animal 
suramin complex still not infected 
at 217 days 


None infected to 


10 mgm /kgm.| 3 
date (217 days) 








* Dosage of complexes refer to amounts of antrycide dimethyl- 
ilphate or ethidium present in complex form. 


1rough occurred. Four strains of T. vivax were 
sed in this manner. The zebus were also challenged 
‘ith wild G. longipalpis from Southern Nigeria which 
rere infected with both T. vivax and T. congolense. 
The results of these trials are summarized in 
able 1. No toxic symptoms were noted at any 
osages of complexes given. There was the usual 
wellmg due to the depot of drug, but the surrounding 
«rea did not become inflamed or cedematous. It will 
e seen that considerably more drug in complex form 
an be given safely than the known maximum safe 
oses of the drug alone. This is especially true for 
ntrycide dimethylsulphate, where the maximum 
3lerated dose of the drug alone is 5 mgm./kgm., but 
1 complex form the maximum tolerated dose is 
*0 mgm./kgm. Detoxication is less marked in the 
ase of the ethidium-suramin complex, where 
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10 mgm./kgm. appears to be the maximum tolerated 
dose. This is compensated for, however, by the 
marked prolongation of prophylactic activity of 
ethidium . complex as low dosage. Reference to 
Table 1 shows that m the case of the antrycide 
dimethylsulphate complex the ability to give more 
drug safely results in a markedly increased prophy- 
lactic period; at the highest dose used (40 mgm./ 
kgm.), at least five and a half months protection can 
be relied upon. 

Although the number of animals used for the 
ethidium-complex tral is small, there is every 
indication that this complex 1s the most promising. 
This is of interest smcs the prophylactic trials m small 
animals gave little indication of its activity m cattle. 
Seven months protection has been afforded by as little 
as 6 mgm./kgm. of complex, and at 10 mgm./kgm. 
no break-through has yet taken place after 217 days. 
A larger trial with the ethidium-complex 1s planned. 
A full account of these trials will be published else- 
where. 

We are mdebted to Dr. T. A. M. Nash, director of 
this Institute, for his continued interest and encour- 
agement of this work. [March 28 
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DIAMOND AS A PINPOINT RADIATION COUNTER* 
By W. F. COITY 


Diamond Producers’ Association, || Old Jewry, London, E.C.2 


“NINCE van Heerden (1945) reported that silver 
3 chloride, at low temperature, would detect 
-particles, several other crystals have been found 
thich possess this property. In this work I am 
-oncerned with only one of them, namely, diamond, 
room-temperature counter discovered by Wool- 
ridge, Ahearn and Burton'. A crystal with this 
dvantage makes the design of & practical crystal 
cunter much simpler, and my work has been 
hiefly concerned with investigating the possibilities 
khe diamond may have of eventually being developed 
ito a useful pinpomt counter. 

Besides its ability to count efficiently, the diamond 
as physical and chemical properties which make it 
n attractive material for use in a practical counter. 
f the counter were intended primarily for medical 
se, these properties would have added significance, 
specially the density of the crystal. Physically, its 
lenstty is such that diamond has a stopping power 
early three thousand times greater than that of air, 
nd electronically, the density (and the y-ray absorp- 


* Substance of a thesis which was awarded the-Insignia Award of 
oe City and Guilds of London Institute in 1955 


tion) of carbon is of tke same order as that of human 
tissue. Thus a high-epeed particle would penetrate 
both diamond and tissue to about the same degree. 
Consequently, if the diamond counter were to be 
used to measure the dose-rate on patients receiving 
deep therapy or similer treatment, one would expect 
to get more accurase measurements than could 
be obtamed with more conventional instruments. 
Furthermore, because of its chemical composition, 
diamond can be auzoclaved and sterilized satis- 
factorily for use internally. 

The advantages of the diamond as a counting 
crystal have been recorded elsewhere?*. In contrast 
to rts many desirable features looms the bugbear of 
polarization, due to the space charge which builds up 
inside a counting crysial and opposes the externally 
&pphed field, thus cacsing considerable reduction in 
the counting efficiency of the crystal. It is caused 
by the current carriers being captured by the trapping 
sites in the crystal. Since every diamond reacts 
differently, it was just possible that diamonds did 
exist which were electzonically perfect enough not to 
be seriously affected by polarization. I therefore 


1076 


sorted through approximately a hundred thousand 
diamonds to test this possibility, and I am convinced 
that such diamonds occur in Nature. These diamonds 
make really efficient counters and will maintain a 
reasonably steady counting-rate for periods of several 
hours, perhaps indefinitely. For this test I used a 
l-me. y-source (cobalt-60) placed at a distance of 
1 em. from the diamond. Such diamonds have been 
used for the past: five years, and I classify them 
as structure-sensitive diamonds peculiar to certain 
diamond fields. Using small octahedra of 1 mm. 
side, Champion (unpublished work) has shown that 
the non-polarizing regions of a counting diamond fall 
into class 2 of his identification table for diamonds. 
My specimens, on the other hand, have varied widely 
in size and shape, and for sorting purposes I have had 
to rely on the ultra-violet fluorescence method for 
selecting counters. 

Ahearn has shown that under the influence of rays 
from a radioactive source a counting diamond, 
working in an electric field, will generate small pulses 
of current. Under these conditions, an electron and 
a positive hole will be created every time a high- 
speed particle communicates sufficient energy to a 
carbon atom. This is analogous to ionization in a 
gas. In a diamond, relatively free of electron traps, 
the electrons and the positive holes move in opposite 
directions with substantially the same velocity and, 
by placing the diamond in a suitably designed elec- 
tronic circuit, the movement of the current carriers 
,can be measured. 
~ In the early laboratory experiments the diamond 
was placed as close to the grid of the pre-amplifying 
valve as possible, since the signal voltage is inversely 
proportional to the capacity of the circuit. For 
practical purposes, however, it is necessary to move 


the diamond some distance away from the pre- _ 


amplifier. This entails two alterations to the con- 
ventional circuit: (i) slight modifications to the 
electronic circuits, and (ii) a properly designed dia- 
mond holder. After some preliminary experiments, 
I found that the diamond may be conveniently 
mounted at the end of a thin, hollow metal tube 
or & flexible coaxial cable to form a probe. The 
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length of the probe 1s limited by the amount : 
capacity permitted in the circuit, but probes up to 

foot in length have been made and function sati 
factorily. In one instance the external diameter v 
the probe was less than 3 mm. and, in this-case, tl 
volume of the diamond was probably no more the 
two or three cubic millimetres. For best results tl 
diamond should be cut to fit snugly into the end : 
the tube. My-method of mounting the diamond : 
such a tiny holder is to have a hole drilled in tl 
diamond just large enough to accommodate a vei 
thin wire. This wire acts as an anode and runs dow 
the middle of the tube. It is insulated from tl 
outer metal holder, which is at earth potential. Tl 
potential difference between the inner electroc 
and the holder creates the energizing field for tl 
diamond. 

The pulses generated by the diamond under bon. 
bardment are of the order of microvolts and have wa 
be amplified considerably before they will opera» 
conventional recording devices. A linear amplifier 
employed for this purpose. One of the limitations : 
this type of amplifier is the noise which is generate 
by the pre-amplifying valve and its associated circuit 
This noise sets a threshold limit to the sensitivity e 
the diamond counter at approximately 25 uV. Th 
in turn determines the lowest energy which can I 
recorded by a diamond counter under present cor 
ditions ; but for «- and B-sources usually used in tk 
laboratory the diamond counter is as efficient 
counter as the Geiger counter’. 

To date, work on the diamond counter has bee 
confined to a lmnited number of research workew 
whose prelimmary investigations have demonstrate 
some of its advantages and disadvantages. Th 
indications are, howéver, that it has possibilities c 
ultimately being developed into æ useful pinpoin 
counter suitable for specialized—probably medical- 
applications. The potentialities of the diamond i 
this field therefore merit fuller investigation. 

1 Wooldridge, E. D., Ahearn, A. J., and Burton, J. A., Phys. Rev., 5 
913 (1947). ; 
2 m W. F., thesis, City and Guilds of London Institute, Londi 


(1955) 
? Stratton, K., and Champion, F. C., Proc. Phys. Soc., B, 65, 473 (195: 


ANTARCTIC ATMOSPHERIC CIRCULATION 


: By H. H. LAMB 
Meteorological Office (Air Ministry), Harrow, Middlesex 


N 1951: I put forward the view that general 
attempts to interpret Antarctic atmospheric cir- 
culation in terms of a permanent low-level anticyclone 
surmounted by a permanent upper cyclone could not 
be reconciled with the sequences of daily synoptic 
weather maps of the southern hemisphere, which were 
then becoming available for the first time. In par- 
ticular, the concept of permanency was untenable, as 
in the case of atmospheric circulation systems in 
other parts of the world. : 

The problems raised by (1) continuing nourish- 
ment (at least, in some degree) of the Antarctic 10e-cap 
&nd (2) oecasional observations of cyclonie winds and 
weather on the coast and by expedition parties in 
the interior of Antarctica could only be resolved in 
terms of a succession of changing weather situations. 
Evidence now exists that these situations embrace 
inter alia both (warm) anticyclones and (cold) 
depressions in which the respective ~circulation 


systems reach to great heights without change c 
character?,*. 

It will be generally accepted that katabatic dowr 
slope surface winds are predominant at most poinie 
of the fringe of the ice-cap and, to a less exten 
probably on the higher parts of the inland ice. à 
has also become clear that most of the active depre: 
sions which skirt, or encroach upon, Antarctica hav 
closed cyclonic circulations extending at least up t 
the higher parts of the ice-cap, which are liable + 
be swept by gales and experience the frontal cloud 
and weather. 

In collaboration with Instr. Commdr. G. EI 
Britton, R.N., I have lately confirmed and amplifie 
these conclusions by making statistical studies c 
(a) the ‘distribution of centres of depressions am 
anticyclones in high southern latitudes on the dail, 
weather charts‘ analysed during 1947-49 by Britto 
and Morgan at the Royal Naval Investigations 
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») the percentage frequency of occurrence of 
arface westerly winds in all sectors of the coast of 
antarctica and near the ice-edge at sea south of 
0° S. Some of these results have already been 

»ublished*. 

The geographieal distribution of anticyclone centres 
ver the southern polar regions, derived from the 
imonstown daily synoptic analyses of the southern 
emisphere, on 134 days when such deduction was 
ossible during January-April and November 1947 
nd March-April 1948, showed the main concen- 

ration of anticyclones displaced from the geo- 
raphical pole in the direction of the broadest part 

f Antarctica, perhaps as far north as lat. 85° S. in 
ong. 40-50? E. This position is very close to the 

«cue centre of the ice-covered polar region, but may 
«eflec an unconscious bias on the part of those 
nalysing the daily charts to indicate the anticyclone 

s neat to the South Pole as could be made to fit the 
vidence. It is also in reasonable agreement with 

mthe main cluster of centres of highest monthly mean 
«ressure &bout lat. 82? S., long. 60? E. in the three 
rears 1951-53 given by the Southern Hemisphere 

Jaily Weather Analysis Project of the South African 
Neather Bureau, Pretoria*. There is perhaps some 
round for preferring to believe thé more eccentric 
«osition. ? 

Careful assessment of all these data and re-exam- 

wuüabion of the weather logs of the main expedition 
ourneys of the past into the interior of Antarctica 

‘ave made possible a reasonable estimate of the 
requency of generally cyclonic weather situations 
ver Antarctica (largely resulting from the encroach- 
nent of large travelling depressions from other 
atitudes) and has yielded unmistakable evidence of 
ndividual deep depressions as they passed inland 
wer the ice. 

The frequency of cyclonic situations in the interior, 
vith westerly winds at the coast, may be given as 

«bout 5-15 per cent for different parts of the con- 
inent, though there are great variations from year 

10 year. In some particular months (for example, 

march 1947) the percentage may have been 50 per 
sent or even higher. Hast Antarctica between lat. 

)° and 90° E. is probably most nearly immune. Sur- 
orisingly, cyclonic situations and low pressures are 
nore frequent in winter than m summer (with a 
;ossible reservation in the case of the Graham Land- 
Weddell Sea sector, where pressures tend to be 
‘elatively high both in December-January (summer) 
ind in May-July (early winter)). 

The majority situations (85-95 per cent) are quite 

various, though there is usually either a shallow 
surface anticyclone or a region of relatively high 
surface pressure and slack circulation somewhere 
»ver Antarctica, especially “East Antarctica" (where 
she continent is broadest), between the surrounding 
lepressions. The central anticyclonic region, even 
when it is most clearly defined, sometimes takes up 
1 position far out from the Pole in one sector or 
another for fairly long periods, and may at times be 
sxentred over the ice of either the Weddell or Ross 
3eas: disturbed conditions then usually prevail in 
ihe opposite sector. : 

-Several cases are on record ın which very deep 
lepressions (mean sea-level pressures 927-945 mb. at 
he nearest coastal bases) passed inland south of the 
Adélie Land-coast (lat. 67° S., long. 140-145? E.) 
ind Ross Barrier (lat. 78? S., long. 160—180? W.), in 
all cases between late June and early October. At 
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léast two of these depressions passed south of Admiral 
Byrd’s 1934 advanced base (Bolling Station) in lat. 
80° S. on the Ross Berrier. 

The occasional southerly gales experienced even in 
summer by all parties on the polar plateau between 
the Ross Sea and the South Pole would be consistent 
with depressions passing on a track near lat. 80° S. 
from the Ross to the Weddell or Bellingshausen 
Seas—the shortest track across West Antarctica. 
These gales blew up the general- gradient of the ice 
plateau (that is, agairst the katabatic effect) between 
88° S. and the Pole. 

Independent summaries dealing with antarctic 
meteorology?” suggest that there is now a good 
consensus of opinion among workers in various 
countries in .support of my main thesis regarding 
impermanence of tke antarctic anticyclones and 
great variability of the general weather situation, 
especially in wmter. 

The geographical d-stribution of the antarctic anti- 
cyclones, which is now becoming clear, has a corollary 
of some possible practical importance : the frequency 
of the gales which sweep the polar plateau should fall 
off from the Pole in the sector of East Antarctica, so 
that the “fairest weather route to the pole" (the 
phrase is Britton’s) may be expected to lie across 
that part of the continent between about the 0° and 
90° E. meridians. This appears to be the preferred 
region for anticyclones and is relatively infrequently 
encroached upon bz depressions. Moreover, in 
longitudes between £0? W. and 20° E., east of the 
Weddell Sea, the general circulation around these 
anticyclones (which are the heavily predommant 
situation in summer, that is, December-January), 
should tend to oppose and offset the general katabatic 
drainage of cold air off the ice-cap, which blows in 
the face of expedition parties on the ground making 
for the polar plateau. This suggests that, on the 
whole, there should >e relatively least trouble with 
headwinds, blizzards and snow in longitudes between 
about 20° W. and 45 E., whatever the geographical 
difficulties of the rouse might be. At the same time, 
expeditions must always reckon with the character- 
istic type of variabiity (most pronounced between 
March and October’ of the Antarctic atmospheric 
circulation, which is liable to long spells, lasting in 
extreme cases up to swo to three months, of unusual 
circulation patterns when any part of the interior 
may be liable to experience cyclonic weather. 

The same work on she meteorology of the far south 
led to certain hypotheses about major geographical 
features—a great trcugh and a great ridge—in the: 
broadest, unexplorec region of the Antarctic con- 
tinent in eastern longitudes. One of these hypotheses 
has recently been confirmed by -observation (The 
Times, March 7, 1953). ] 

I am indebted to the Director of the Meteorological 
Office for permission to publish this account. 


iLamb, H. H., U.G.G.I., Association Internationale d'Hydrologie 
Scientifique, Tome 1, 172 (Brussels, 1951). 

2 Schmitt, W., Notos, 1, 193 (Pretoria, 1952). 
Mag., 81, 33 (1952). # 

* Flohn, H., Meteorologische Rundschau, 6, 81 (Heidelberg, 1952). 

* Synoptic Weather Sequences for the Southern Oceans, Naval Weather 
Service Circulars 13/51 and 14/51. 

5 Lamb, H. H., and Brittor, G. P., Geograph. J., 121, 334 (1955). 

* Notos, 1-8 (Pretoria, 1052-54). 

? Court, A., “Amer. Met. 300., Compendium of Meteorology”, 917 
(1951). Schmitt, W., Motos, 1, 7 (Pretoria, 1952) ; 2, 20 (Pretoria, 
1953). Le Quinio, R., Ezpéditions polaires françaises, Résultats 
Scientifiques, No..S.V.,"'Cartes météorologiques de l'Hémisphére 
Sud" (Paris, 1955). Eepper, J., "Meteorology of the Falkland 

Islands and Dependencies” (Crown Agents for F.I D.S., London, 

1954) e 
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- LETTERS TO THE EDITORS ` 


The Editors do not hold: themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Isolation of Two Myoglobins from Horse- 
heart Extracts and the Determination 
of the Molecular Weight of the Main - 

Component 


THE method developed by Boardman and Part- 
ridge! for the separation of hamoglobins on columns 
of the ion-exchange resin, ‘Amberlite IROC:50' 
(X.E-64), has been applied to the purification of 
horse carbon monoxide myoglobin, with the result 
that two carbon monoxide myoglobins were isolated 
from extracts of horse heart. The component carbon 
monoxide myoglobin (B) was present to the extent 
of about 10 per cent of the main myoglobin fraction, 
carbon monoxide myoglobin (A). Each fraction was 
shown to be homogeneous in the ultracentrifuge, and 

. when examined in a Hilger ‘Uvispek’ spectrophoto- 
meter each gave an absorption spectrum typical of 
carbon monoxide myoglobin. The molecular weight 
of the main component was determined from measure- 
ments of osmotic pressure? and a detailed amino-acid 
analysis was carried out by the procedure of Moore 
and Stein’, 

A water extract from a perfused horse heart was 

„Saturated with carbon monoxide, and an ammonium 
sulphate fractionation of the proteins was carried out 
at 0°C. Most of the colourless muscle proteins 

eand residual carboxy hæmoglobin were precipitated 
at 80 per cent saturation, and the carbon monoxide 
myoglobins were precipitated by raismg the con- 
centration of ammonium sulphate in the filtrate 
to 94 per cent saturation. The carbon monoxide 
myoglobins were dissolved with the minimum amount 
of distilled water and then dialysed against a citrate 
buffer, pH 5-70; sodium ion concentration, 0-34 gm. 
ions/l. An aliquot (20 ml.) of the myoglobin solution 
was subjected to chromatography on a column of 
‘Amberlite LEC-50', 16-5 em. x 5-0 cm., with the 
citrate buffer as eluting liquid. The effluent from the 
column was collected in 3-ml. fractions and analysed 
photometrically at 2784 and 542u. The result is 
shown in Fig. 1. The first band of protein to emerge 
from the column contained colourless proteins which 
had not been removed by the ammonium sulphate 
fractionation. This was followed by a band of hemo- 
protein carbon monoxide myoglobm (B), which was 
almost completely separated from the main band of 
hemoprotem carbon monoxide myoglobin (A). The 
meain-fraction carbon monoxide miyoglobin (A) be- 
haved as a single substance when applied to a fresh 
column of the same resin and could be eluted from it 
quantitatively. 











Table 1 
Conc. of protein Osmotic pressure Mlo* Molecular 

(gm./100 ml.) (mm. mercury at 0? C.) wt. (M) 
0-43 3.09 18,326 18,561 

0-51 4°72 18,548 ,822 

0 64 5:03 18,228 18,563 

1:01 9:54 18,029 18,559 

1:46 14 20 17,404 18,211 

1 51 14-72 17,415 18,188 
Average 18,482 








* 9 1s a factor taken from measurements on hemoglobin (ref. 4). 
p rr e liquid, 0-03 M Na,HPO,-r0 01M NaH;PO, pH 7'4 
a : 
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Fig 1. Chromatogram of a preparation of horse carbon monoxide 

myoglobin on a column of ‘Amberlite ZRC-60', 16 5 em. x 5 0 cm. 

Buffer citrate, pH. 5 70, sodium ion concentration 0-34 gm. ions/l 

Rate of flow: 6-10 ml./hr. Temp. 2*0. Amount on column. 

about 300 mgm. protein. O, Optical density at 5424; €, optica 
density af 275x 


The dotted lines in Fig. 1 indicate the fractio: 
collected as carbon monoxide myoglobin (A) ar 
carbon monoxide myoglobin (B) The absorpti 
spectra of the two proteins were identical in tl 
visible and Soret regions; but the latter showed 
higher absorption at 275p, indicating a higher tyrosi 
or tryptophan content. Examination in the ‘Spinc 
ultracentrifuge showed that both preparations we 
homogeneous and they had similar sedimentati 
constants. 

The molecular weight of the main-fraction carbx 
'monoxide myoglobin (4) was determined fro 
measurements of osmotic pressure, using the tolue: 
osmometers of Adair‘. Membranes which held abo 
1-5 ml. protein solution were used, special care bei 
taken to make thin membranes which did not adso 
myoglobin. Concentrations of protein were calculat 
from refractometric measurements ; but in certa 
cases these were checked by making cyanmetmy 
globin and measuring rts absorption at 542p. T 
extinction coefficient of a solution containing 1 mgn 
ml. of cyanmetmyoglobin (E 0-1 per cent) was fou 
to be 0-613. 

The results of the osmotic pressure measuremer 
are shown in Table 1. The figure obtained for t 
mean molecular weight of the main component w 
18,400, which is considerably higher than the 16,8 
obtained by Roche and Vieil* from osmotic presst 
measurements and 17,200 obtained in ultracentrifu 
studies*. 


Table 2. AMINO-AOID COMPOSITION OF CARBON MONOXIDE MYOGLO 
(A) (TOTAL NITROGEN 17-0 PER OENT) 





Wt. amino-acid No. residues/molecule 





Amino-acid in100gm.  |-—————— ——|———————— 
protein Present work | Tristram (ref. 
Glycine 6 68 15 - 13 
Alanine 7:00 15 15 
Valine 4-68 7 6 
Leucine 13-33 17 } 22 
zsoLeucine 6-56 9 
Phenylalanine 7:04 7 5 
Tyrosine 2:33 2 2 
Threonine 4:73 7 7 
Serine 3-09 5 6 
Methionine 175 2 2 
Proline 3-12 5 5 
Aspartic acid 781 10 10 
Glutamic acid 16-70 19 19 
ine 2-14 2 2 
Lysine 15:29 18 18 
Histidine 9 00 10 9 
Tryptophan — (2) 2 
Total 112 15 152 143 
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Moreover, the number of amino-acid residues per 
oleculé. calculated from the present amino-acid 
alysis (Table 2) is greater than the number cal- 
ulated by Tristram’. The present figures were 

btàined from 24-hr. and 96-hr. hydrolysates (6 N 
sydroehlorie acid under reflux) and corrections were 
ade for the decomposition of certain amino-acids. 
Vhen compared with Tristram’s figures, it is seen 
that there is an increase in the number of residues 
£ leucine — isoleucine (4), phenylalanine (2), glycine 
2) valine (1) and histidine (1) and a decrease of 
ne residue of serine. 

A full account of these experiments will be published 
ater. 

While this work was in progress, Theorell and 
&keson* recorded an electrophoretic diagram for 
ayoglobin showing three components. The main 
womponent, Mb 1, had an equivalent weight of 
58,800, caleulated from. iron. analyses, nearly equal 
o the molecular. weight of our fraction MbCOA. 

: We thank Dr. D. A. Titchen for perfusion of horse 
earts. The amino-acid analysis was carried out by 
dr. D. F: Elsden.. This work, which forms part of 
he programme of the Food Investigation Organiza- 
ion of the Department of Scientifie ànd Industrial 
kesearch, was carried out during the tenure by one 
f us (N. K. B.) of an LC.L. fellowship. 
N. K. BoanDMAN* 
G. S. ADAIR 
Low Temperature Station for 
Research in Biochemistry and Biophysics, 
and the Physiological Laboratory, 
Cambridge. 

* Present ‘address: Commonwealth Scientific and Industrial 
esearch Organization, Division of Plant Industry, Canberra. 
Boardman, N. K., and Partridge, S. M, Biochem. J., 69, 543 (1955). 
Adair, G. .B., Proc. Roy. Soc., A, 108, 627 (1925). 

Moore, 8., and Stein, W. H., J. Biol. Chem., 192, 663 (1951). 

Adair, G. S, in “Hemoglobin”, 191 (Butterworth, London, 1949), 
Roche, J., and Vieil, H., C.R. Acad. Sei., Paris, 210, 314 (1940). 
Svedberg, T., Proc. Roy. Soc., A, 170, 40 (1939). 

Tristram, G. R. in 'Homoglobin", 109 (Butterworth, London, 1949). 
Theorell, E. and Akeson, À., Ann. Acad. Sei. Fenn., A, IT, Chemica, 













An Extrarenal Effect of Pitressin 


Ir is generally believed that the action of pitressin, 
nd more specifically, antidiuretic hormone, is 
ntirely referable to its effects on the kidney. Although 
n extrarenal site of action has been suggested, the 
vidence has not been convincing, Our recent 
tudies in the rat suggested that pitressin might have 
n extrarenal. action in this mammal?. This would 
gree with the findings in other vertebrate classes?. 
The problem was studied in the rat using inulin, 
s modified from the method of Ledingham‘, to 
1easure extracellular fluid volume. The renal 
edicles were first ligated. One hour later, a measured 
mount of inulin was injected into the right femoral 
ein and two hours allowed for equilibration. At 
ris time (0 min.), using light ether anesthesia, a 
:5-ml. sample of blood was obtained from the left 
oral artery and analysed for inulin and sodium. 
his was followed immediately by the injection of 
LU. of pitressin (Parke, Davis) in 0-5 ml. of saline 
itraperitoneally in a group of ten animals. A control 
roup of ten received the saline only. A second 
lood sample was obtained 40 min. later from the 
ume artery. The procedure was repeated in fresh 
roups to-cover intervals of 60, 90 and 120 min. after 
ijection of pitressin. 
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Inulin space change (per cent) 





0 60 
Time (min.) 


Effect of 1 Lv. cf pitressin intraperitoneally on inulin 


“120 


Fig. 1. 

space in nephrectomized rats. Time of injection of pitressin is 

taken as 0, inulin having been injected 2 hr. previously to allow 
for equilibration 


As shown in Fig. L, pitressin caused a significant 
decrease in inulin space which ean only signify a 
movement of water mto the intracellular compart 
ment. This was apparently accompanied isosmotically 
by sodium, since the plasma concentration of. this 
ion remained unchanged throughout despite the 
decline in inulin space. In Table 1 the change in 
inulin space in two separate experiments is shown 
for the period of 60 rain. after injection of pitressin. 


Table 1. EFFECT OF 1 Lt. oF PITRESSIN ON INULIN SPACE IN 
NEPHEECTOMIZED Rats 

The first space determination, at 0 min., was carried out 2 hr. after 

inulin injection and was followed immediately by the injection of 

pitressin in the treated animals and saline in the control animals 


Experiment 1 


0 mir. 60 min. Change (per cent) 
Control average 26-64 ml. 27:86 mi. +6-46 
Standard error 1-92 41:07 8-51 

iN p< oO 
Pitressin average 26-62 23:59 -—-11:06 
Standard error +13% +171 +6502 

Experiment 2 
Control average 23-6€ ml, 22-33 ml. ~5°53 
Standard error 40-7& 10-93 +2-70 : 
p «002 

Pitressin average 23-21 19-48 —15:95 
Standard error +0-9E 4112 43:51 


The details of this shift as studied using smaller 
doses of pitressin intravenously, together with the 
effects of sodium and potassium, will be reported 
separately. 

We are grateful :o the Ciba Company, Ltd, 
(Montreal) for support of this project. 

SvpNEY M. FRIEDMAN 
Constance L. FRIEDMAN 
Miyosmi: NAKASHIMA 
Department of Anatomy, 
University of British Golumbia, 
Vancouver, B.€. 
Jan. 12. 


‘Smith, H. W., “The Kidney: Structure and Function in Health 
and Disease", 263.ef seg. (Oxf. Univ. Press, New York, 1951), 

* Friedman, 8. M., Webber, W. A., and Friedman, C. L., Canad. J. 
Biochem. and Physiol., $4, 475 (1956). 

* Heller, H., Experientia, 6, 368 (1950). 

* Ledingham, J. M., Clin. 5ci., 12, 337 (1953). 
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Secretory Potentials and Secretion in the 
Sublingual Gland of the Cat 


INTRACELLULAR recording from sublingual gland 
cells in cats has revealed that the resting potential 
over the outer membrane is about 30 mV. (internal 
negativity): On repetitive stimulation of the chorda 
nerve, the potential difference increases to 50-60 mV., 
and this potential change is called a secretory 
potential!. ° 

When the tip of the electrode is inserted further 
through the gland cell, the tip penetrates the inner 
gland-cell membrane, and the resting potential of the 
lumen is found to be a few millivolts positive to the 
external medium. On activation, the initial potential 
change in the lumen is identical with the potential 
change in the interior of the gland cell. Thus the 
initial potential change is entirely over the outer cell 
membrane of the gland. With continued stimulation 
of the chorda nerve, a potential change usually, but 
not always, appears also over the inner membrane, 
its sign showing that the lurnen becomes more positive 
to the interior of the gland cell. 

For investigation of the mechanism of establish- 
ment of the secretory potential over the outer mem- 
brane, the secretory potential was investigated at 
different levels of membrane potential. For this pur- 
pose double-barrelled electrodes were used. After 
insertion through the outer membrane of the gland cell, 
the potential was measured with one channel and 
current flowed through the other. Fig. 1 shows that 
the secretory potential appears almost unchanged 
within a large range of membrane potential. Thus 
the secretory potential has no equilibrium potential. 
Hence it cannot be due mainly to a change in perme- 
ability but must be due to active transport. It is 
assumed that this transport is in the same direction 
as the secretory work, and to account for the sign of 
the potential it must be a transport of anions from 





Fig. 1. Intracellular recording from sublinguai giand ceil with 
one channel of a double-barrelled electrode. Duration of repetitive 
stimulation of the chorda nerve at 25/sec. shown by white line. 
Record with a resting potential of 30 mV. was obtained without 
current flow through the other channel, and the remaining records 
with a current flow to change the ‘resting’ potential as seen in 
the figure (potential due to common coupling resistance subtracted) 
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Chlorine ion in perfusion fluid (m.mol./1.) 


Fig.2. In the upper plot each black column represents the amount 
of saliva obtained during 3 min. after injection of 1 pgm. acetyl- 
choline. Horizontal black line shows duration of perfusion with 
chloride-free nitrate-saline ; after 23 min., replacement with 
saline containing 150 m.mol./l. chloride, The graph shows the 
amount of secretion in response to 1 agm, acetylcholine with par- 
tial substitution of chloride by nitrate in perfusion fluid. Ordinates, 
amount of secretion as percentage of that obtained in the same 
gland after change to a perfusion fluid containing 150 m.mol./I. 
chloride 
Ew 


the external medium to the interior of the gland cel 
over the outer membrane. 

This active transport of anions could account for 
secretion of salt and water; cations could follow due 
to electrical forces &nd water osmotically, and for 
passage through the inner membrane of the gland 
cell into the lumen of the tubulus the raised intra- 
cellular hydrostatie pressure might suffice. The sub- 
lingual gland saliva contains 160 m.mol./lit. chloride 
ion, and these ions are those that are transported i* 
the secretory potential be the electrical sign of & 
transport responsible for secretion of salt and water. 
An active transport of chloride ions has been found) 
in frog skin stimulated by adrenaline* and also in 
the frog gastric mucosa?, 

Further experiments have been made with glands 
perfused with oxygenated saline (at room tempera- 
ture) containing physiologieal concentrations of 
sodium, potassium and calcium ions and with chloride 
as the only anion. On activation, such a gland gives 
a normal amount of secretion and the secretory 
potential over the outer membrane appears as in the 
blood-perfused gland. 

On replacement of chloride ion in the perfusion fluid 
with nitrate ion the amount of secretion obtained on 
injection of 1 ugm. acetylcholine falls to 10-30 per 
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nt (Fig. 2). The graph in Fig. 2 shows the amount 
secretion in response to 1 ugm. acetylcholine with 
urtial substitution of chloride by nitrate in the 
brfusion fluid. The amount is given as a percentage 
the amount of saliva obtained in the same gland 
er return to a perfusion fluid with full chloride 
ntent., It appears that with 10 per cent chloride 
ʻe gland secretes 50-60 per cent of the normal 
inount, and with 50 per cent chloride the secretory 
(sponse is virtually the same as with 100 per cent 
sloride. These experiments show that nitrate ions 
se not toxic to the secretory process; the limiting 
itor for secretion at low chloride concentration is 
fost probably depletion of chloride ions in the 
sternal medium of the cells (the amount of 
cretion in response to 1 ugm. acetylcholine at 100 per 
nt chloride ions is about one-fourth of the weight 
the gland). 
In experiments with microelectrodes on the 
iaie aoa dapi. & wil potential dnge with 
„e same sign as the normal secretory potential was 
scountered over the outer membrane on activation. 
is therefore possible that this membrane has a 
nited capacity to transport nitrate ions, which 
fansport may account for the secretion remaining 
the nitrate-perfused gland. 


ANDERS LUNDBERG 
Institute of Physiology, 
Lund. 
Dec. 31. 
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Changes in the Dimensions of the Nuclei 
of Neurones with Activity 


HvpEN! has summarized the evidence relating 
1anges in cytoplasmic and nuclear constituents of 
1e neurone to growth and activity of the cell. We 
ave found an increase in Feulgen staining in the 
burone nuclei of both the granular and molecular 
ers of the mouse cerebellum, following convulsions 
roduced by ‘Picrotoxin’ and ‘Metrazol’, as well as 
‘ter a fall*. The deoxyribonucleic acid content, 
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measured by the specific absorptiometric technique’, 
however, remained umchanged a NUN a aie 
toxin’ oe. These two findings suggested : m 
an explanation of the apparent in Fe 
staining might be found in a rdi of the 
nuclei. 

A change in dimensiens of the nuclei was confirmed 
by direct measuremens of the area of each nucleus. 
Freeze-dried samples cf cerebellar tissue taken from 
the medial lobe by the method of Chance and Yaxley*, 
after fixation in ethanol and embedding in 
wax, were cut transversely to the axis of the brain, 
15u thick (since the average diameter of the nuclei 
of resting mice was 6-34) and stained with Harris's 
hematoxylin. Measurements were made only on 
whole nuclei at the periphery of the sample, where 
freeze-drying artefacts were absent. The area of a 
number of nuclei in five different parts of each 
section was measured; these measurements were 
repeated on sections from different mice receiving 
the same treatment (Table 1). The area of each 
nucleus was assessed in arbitrary units comprising 
the squares (to the nearest half-square) included in a 
camera lucida projectian of the nucleus on to standard 
graph paper. These were then calibrated in p.*. 

This technique has been used for examining the 

in the dimensions of the nuclei of neurones 
of the molecular layer following the activities sum- 
marized in Table 1. 


Table 1 


Experimental details 





Activity of mouse Severity of treatment 


Dimensions of nucleus 
viewed in transverse sections 


Time relations of treatment and 
sampling 


1. Resting — DEA 
2. Anæsthetized | 'Seconal' A.D. 100: 51 | Sampled while anisthetized 15 min. 
mgm./kgm. subcutaneous | after injection of 'Seconal* 
3$. Convulsed 'Metrazol' C.D. 50: 20 Sampled within 5 sec- of end of con- 
mgm./kgm. intravenous tinuous clonic convulsion lasting not 
; more than 30 sec. In each mouse 
4. Convulsed *Pierotoxin' C.D. 50 : Sampled within 5 sec. of end of inter- 
5 mgm./kgm. intravenous "rv convulsions lasting 5, 6 and 
min 
5. Falling 3 x 10ft. fall 3 falls completed within 30 sec. 
convulsion* Sampled within 5 sec. of last fall 
6. Running 100 ft. in 5 min. Sampled within 5 sec. of end of run 
To exhaustion. 200 ft. Sampled within 5 sec. of end of run 
; in 10 min, 
7. Swimming To exhaustion. 5, 10 Sampled within 5 sec. of end of swim. 


and 12 min. 





* See refs, 2 and 4. 
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Each treatment produced changes in the area of 
the nuclei, with confidence limits below 1 per cent, 
compared with nuclei from the resting mice. It is 
elear, therefore, that the different types of behaviour 
were reflected in changes in the dimensions of the 
nucleus, as assessed by the measurement of the area 
in transverse section. Although these changes prob- 
ably reflect a change in volume, this is not certain in 
the absence of complementary measurements of the 
nuclei in sections cut longitudinally to the axis: of 
the brain. 

The standard deviation for each treatment group 
shows wide variation between treatments. It should 
‘be noted that whenever the activity includes periods 
of exhaustion (‘Pierotoxin’ induces intermittent 
seizures separated by periods of exhaustion), the 
variation is high. This could reflect the influence 
of recovery processes proceeding at different rates 
in each mouse, the different parts of the brain, or 
the separate nuclei. An analysis of variance revealed 
that only in the instance of swimming to exhaustion 
wag there a significant difference between mice as 
well as a significant contribution to variance from 
parts of the brain (areas) and from area/mouse inter- 
action. Significant differences between areas occurred 
in treatments 3 and 7, and area/mouse interactions 
were significant in 3 and 6. 

The full details and analysis of results will be 
published elsewhere. 

M. R. A. CHANCE 

A. J. Lucas 

J. A. H. WATERHOUSE 

Departments of Pharmacology 
and Medical Statistics, 
University of Birmmgham, 
Birmingham 15. 
Jan. 16. 


iHyden, H., Acta Physiol. Seand., Supp., 17 (1943). 
*Chance, M. R. A., J. Exp. Biol, 30, No. 4, 468 (1953). Chance, 
EH R. A., and Walker, A. P., J. Endocrin., 10, 316 (1954). 
3 Deeley, E. M., Richards, B. M., Walker, P. M., and Davies, H. G., 
Exp. Cell Research, 6, 569 (1954). & 
*(hance, M. R. A., and Yaxley, D. C., J. Exp. Biol., 27, 311 (1950). 


Action of Ascorbic Acid on Corticotropin 


Holzbauer and Walter! have recently reported 
that the adrenal ascorbie acid — depleting properties 
of corticotropin are destroyed by treatment with 
ascorbic acid at room temperature for 18-20 hr. The 
corticotropin preparation used by these workers had 
a potency of 3 ru./mgm. In view of the potential 
importance of their observation, we have repeated 
their experiment using highly purified corticotropin. 
The preparation used was a sample of corticotropin A , 
(for nomenclature, see Dixon and Stack-Dunne’), 
made in this laboratory by ion-exchange chromato- 
graphy of an oxycellulose concentrate of pig cortico- 
tropin. This preparation had a potency of 110 r.v./ 
mgm. when assayed by the adrenal ascorbic acid — 
depletion method of Sayers, Sayers and Woodbury’. 

A solution of corticotropin A, containing 0-4 r.v./ 
ml. in Ringer solution, was divided into two portions. 
One portion was kept as control while ascorbic acid 
was added to the other portion to give a final con- 
centration of 0-084 mgm./ml. Both solutions were 
kept for 18 hr. at 25°. These conditions and con- 
centrations are identical with those of Holzbauer and 
Walter’. Both solutions were diluted for bioassay 
by the adrenal ascorbic acid — depletion method. 
The solution treated with ascorbic acid assayed 
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147 per cent of the control (p = 0-95, 76-282 pe 
cent). 

Our results are thus in contradiction to those 
Holzbauer and Walter. The increase in potení 
found is of doubtful significance, but could be e 
plained by the protective action of ascorbic ae. 
against autoxidation of the hormonet. 

The difference in the observations is most probab 
explained by the low potency of the preparation use 
by Holzbauer and Walter. The ascorbie acid mé 
act by activation of proteolytic enzymes present 
the impure preparation. The presence of su 
enzymes in crude pituitary extracts has already bec. 
demonstrated*. . i 

It must be concluded, therefore, that ascorbie ae: 
has no effect on purified preparations of corticotropi:. 

M. L. DEDMAN " 
T. H. FARMER 
C. J. O. R. Morais ~ 
Department of Experimental Biochemistry, n 
London Hospital Medical College, 
Turner Street, 
London, E.1. 
April 5. 


2 Holzbauer, M., and Walter, K., Nature, 177, 379 (1956). 
" pizon, M: B. F., and Stack-Dunne, M. P., Biochem. J., 61, 40, 
i . z 
3 Savon, A A., Sayers, G., and Woodbury, L. A., Endoerin., 42, 85. 
8X : : 











* Dedman, M. L., Farmer, T. H., and Morris, C. J. O. R., Biochem. ài 
59, xii (1955). 
5 Adams, E., and Smith, E. L., J. Biol. Chem., 191, 651 (1951). 


Pror. Monnis's results are in good agreement wit 
the observation of Holzbauer and Rigler? that tk: 
time necessary for the inactivation by ascorbic ack 
of the melanophore-expanding activity of pituitar: 
extracts increased with increasing purity of thi 
preparation. In these experiments, however, 88 pe 
eent of the melanophore activity disappeared i 
28 hr. even when the activity of the preparation wai 
150 1.0. of corticotropin per mgm. It is regrettabl 
that a highly active preparation was not availabl 
to us when the experiments with K. Walter wer’ 
carried out. 

M. HorzBAUER 

Pharmacological Laboratory, 

University, 
Edinburgh 8. 


1 Nature, 174, 877 (1954). 


Reactions between Amino-Acids, Organic 
Acids and Sugars in Freeze-dried Apricots 


Haas and Stadtman! separated an apricot con 
centrate (30 per cent solids) into eationic, anioni: 
and neutral fractions and showed that brownin, 
oceurred when any two fractions were combined anc 
stored at 57°C. The reactions of individual cations 
anions and neutral compounds in freeze-dried aprico: 
purée stored at 25° C. and 70 per cent relative hum 
idity (79 per cent solids) have now been studied 
After sixteen months, this material was a mid-browr 
colour. It contained 1-deoxy-1-(N-amino-acid) 
fructoses? and traces of 2-deoxy-2-(N-amino-acid) 
glucoses?*, together with sucrose, glucose and (traces 
of) fructose half-esters of malic and citric acids. ‘These 
compounds replaced almost quantitatively the appar: 
ent losses of free amino-acids and malic and citric 
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ids. ‘After allowing for these reactions, iher was 
loss of 11 m.moles of glucose and 8 m.moles 
ructose per 100 gm. fruit solids. It appears that, 
s this relatively early stage of browning, the coloured 
ompounds were formed from sugars without the 
icorporation of any significant amount of amino- 
tid or organic acid residues. If the 1-deoxy-1- 
'N-amino-acid)-fruetoses were intermediates in brown- 
Ug, subsequent reactions must have included the 
slease of the amino-acid‘. The behaviour of glucose- 
phosphate? suggests that the malic and citric 
żid esters may also be important intermediates in 
irowning. 

Equivalent quantities ofjapricot purée and browned 
"eeze-dried purée were extracted with 80 per cent 
hanol. The soluble cations and anions were sep- 
ted by displacement chromatography on columns 
f sulphonated polystyrene* and ‘Dowex-1-X4’ in the 
etate form*. The compounds were identified by 
reir order of emergence from the columns and by 
meir behaviour on paper chromatograms. Appro- 
riate fractions were combined for quantitative 
nalysis. ~The soluble neutral components were 
:xamined and estimated by paper chromatography. 

The amino-acids (as m.moles/100 gm. fruit solids) 
sresent before and after browning were: asparagine 
7-3, 1-3), aspartic acid (1-8, 1-0), proline (0-5, 075), 
‘lutamic acid, serine, alanine, y-amino-butyrie acid, 
threonine, valine, glutamine, glycine, phenylalanine, 
Sucine, pipecolie acid, and traces of tyrosine, histi- 
line, arginine and unknowns (1-8, 1-1). There was 
elso some ammonia (4:6, 4-1; estimated in the alcoholic 
extract), After browning, at least twelve compounds 
F1-F11 and X1) emerged from the columns before 
aspartic acid (total, 7:1 m.moles by weight, calculated 
as. 1-deoxy-l-asparagino- -fructose). In addition, at 
past six compounds (Y1-Y6) emerged between the 
amino-acids. and ‘ammonia (total, < 0-5 m.mole). 
fests in solution and on paper indicated that P1—F11 
were 1-deoxy-1-(N-amino-acid)-fructoses. The main 
toraponent (F4) gave asparagine when heated with 

‘LN acetic:acid. Others gave aspartic acid, serine, 
threonine, alanine and valine. X1 appeared to be 
}-deoxy-2-asparagino-glucose, Y 1-Y 3 were 1-deoxy- 
t-amino-fructoses and Y 4-Y 6 were 2-deoxy-2-amino- 
zlucoses. 

The acids present (as m.moles/100 gm. fruit solids) 
before and after browning were: malic (50-5, 42), 
strie (9-8, 8-4), and small quantities of quinie, 
dhosphoric, succinic and unknown acids. After 
browning, some new acids emerged from the columns 
aefore and with quinie acid ; hydrolytic experiments 
showed that they were sucrose, glucose and fructose 
aalf-esters of malic acid (total, 6-5 m.moles). Similar 
asters of citric acid emerged just before malic acid 
total, 1:5 m.moles). 

; "The neutral components found were sucrose (before 
owning 100 m.moles; after, 67), glucose (79, 86), 
fructose (60, 80), xylose (1, < 0.5), a ketose oligo- 
saccharide, inositol, and sorbitol, Some sucrose 
‘4m.moles) was combined as esters, and it was assumed 
that 29 m.moles were hydrolysed to glucose and 
fructose. Approximately 1 m.mole of fructose and 
Ll m.moles of glucose were found combined in esters 
and amino-acid derivatives, leaving 8 m.moles of 
fructose and 11 m.moles of glucose not accounted 
for and presumably involved in the production of 
brown pigments. 

Similar results have been obtained with freeze- 
dried peach purée stored under the same conditions 
for fifteen months. : 
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This work, which w:ll be reported fully elsewhere, 
was carried out as part of the research programme 
of the Division of Focd Preservation and Transport 
of the CommonweaLh Scientific and, , Pdustrial 
Research Organization. Australia. Th 


E. F. L. J. ANET 
T. M. REYNOLDS 


Division of Food Preservation and Transport, 
Commonwealth Scientific and 
Industrial Research Organization, 
Homebush, New South Wales. 

Jan. 6. 
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The Diego Blood Factor in Chinese 
and Japanese 


Tug Diego blood factor was originally reported by 
Levine, Koch, McGee and Hill! in 1954, as a ‘private’ 
blood factor. A year later, studying the incidence 
of the Diego factor on Venezuelan subjects, we found? 
that it is relatively common in two stocks: 40 
positive cases out of 170 Caribe Indians and 8 out 
of 152 Arawaco Indians. It was also present, although 
in low incidence, in people from Caracas and Barcelona 
(Venezuela) where indian admixture was already 
known. 

The serological independence of this factor from 
other blood factors was demonstrated by Levine, 
Robinson, Layrisse, Arends and Dominguez Sisco?. 
Its incidence has been studied by Junqueira ef al.* in | 
Carajás and Kaingangues Indians from Brazil, 
showing respectively 35 and 48 per cent of positives. 
Piaroa and Guahibo Indians living in Territorio 
Amazonas (Venezuela, who are anthropologically 
independent from all indians mentioned above, also 
earry this antigen*. The Piaroas showed 3 Diego 
positive (12-5 per cens) out of 24 samples, and the 
Guahibos, 11 out of 56 (14-47 per cent). 

Consistently negative results have been obtained 
in a thousand Caueasoids of the United States*, two 
hundred random Dutea (van Loghem, personal com- 
munication), a hundred and fifty Spaniards and two 
hundred Italians (tested by us). 

Since the Indians of the American continent are 
considered to be anthropologically related: to the 
Mongoloid people of the Old World, we decided to 
investigate the incidence of the Diego factor in other 
available representative Mongoloids living in Vene- 
zuela. We now report eur findings in Chinese subjects. 

One hundred unrela:ed male Chinese from Canton 
(China), living in Venezuela, were selected for this 
study. Their physical features were typically Chinese 
and there was no admixture with the Venezuelan 
natives. The blood samples were tested against 
anti-Di* serum by the indirect Coombs test as pre- 
viously reported?. Rh factors (C, e, D, E), A,A,BO, 
MN and Duffy blood groups were tested by standard 
methods... Table 1 shews the results. 

The frequencies of 4,A,BO, MN and Duffy found 
in this study are very close to those already reported’, 
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Table 1. FREQUENCY OF 4,4,BO, MN, Rh, Duffy AND Diego IN 100 CHINESE FROM CANTON 
i 
A,A BO system | MN system i Dusfy system 
d cm B Mec j- " 
Phenotypes | Genes Phenotypes |! Genes i ~ Phenotypes Genes. 
(per cent) | (per cent) (per cent) i (per cent) (per cent) (per cent) x 
A, | da | B A [n P, P, q r M ux] NM N Fy(a4) | Fy(a-—) Py ] Fe 
28 | 4. | 25 | 2 | a 6: ao] ss 2-45) 14-65 | 60-30 | 21 | 59 | 20 | 50-5 | 4955 100 | 0-0 100 0. 
i i i 1 a 
RH system | Diego factor 
Phenotypes (per cent) Chromosomes (per cent)  * "Phenotypes (p (per cent) “Genes (per rco) 
CODE | CC Dee | CCddee CcDE CcDee DE CDE CDe Cde cDE ' Dias) ~ Dia- ) Dia Di 
8 6 | 4 u | om 4 5-55 | 66-82 | 1:00 | 26-62 5 95 254| 97.48 
- i - : | 























As regards the Rh system, all but one were RA,(D) 
‘positive. The CDe and cDE chromosomes have the 
incidence. found by other investigators in Chinese? ; 
the CDE chromosome was rather high (5:82 per cent) 
and the only Rh, negative found was a sample of 
phenotype CCddee. 

The outstanding feature of this study was the 
detection of five Diego-positive Chinese (5 per cent). 
-This finding indicates that the Diego factor is not 
restricted to South America. It indicates also that 
it could be present in all countries where Chinese 
have entered as part of the population. 

The persistent absence of the Diego factor in all 
Caucasoids studied up to date and its presence in 
six South American Indian stocks and in Chinese 
suggest that this antigen is Mongoloid rather than 
Indian. It would not be surprising to find it in other 
-Mongoloid branches. 

The finding of the second sample of Diego antibody 
in a Polish couple, apparently unrelated to South 
American Indians, could not be explained before’. 


However, in the light of our findings in Mongoloids 


(Chinese and South American Indians), the presence 
of this antigen in a Polish family may be interpreted 
as indieative of Mongoloid admixture. 

These facts indicate that besides its clinical import- 
ance (two cases of haemolytic disease already known), 

-the Diego blood antigen has a potential anthropo- 
logical significance. 

Dr. Albin Opalinski and Miss Abilia Rojas gave us 
"technical assistance. 

Subsequent to the submission of this manuscript 
for publication, we have studied sixty-five unrelated 
Japanese, finding eight Diego positives (12-30 per 
cent)?. 

MIGUEL LAYRISSE 
TULIO ARENDS 
Centro de Investigaciones, 
Banco Municipal de Sangre, 
Caracas, Venezuela. 
Feb. 29. 
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The Blood Group Antigen Diego in North 
American Indians and in Japanese- __ 


Tue blood group antigen Diego has been reporte« 
to be present with not inconsiderable frequency 
Indians of South America!, but absent in 1,0 
Caucasoids in the United States? "The secons 
example of anti-Diego was identified by Levine an 
Robinson (unpublished observation) in a specimes 
submitted by Witebsky and Rosamilia. - Using th: 
latter serum, we have found the antigen Diego to 
present in 16 of 148 unrelated Chippewa Indians it 
northern Minnesota, and 6 of 77 unrelated Japanese 
in Winnipeg. This suggests that Diego may be ar. 
Asiatic character. The family in which Witebsky 
and Rosamilia found anti-Diego was Polish, and we 
know from the frequency of the gene B that there ix 
probably a somewhat greater admixture of Asiatic 
blood in Poland than there is farther west in Europe: 
The antigen Diego promises to be pf great anthropo. 
logical interest. 









Marion Lewis 
HIROKO AYUKAWA 
Bruce CHOWN 
Blood Group Reference and Research Laboratory, 
Children’s Hospital, Winnipeg. 
Parr LEVINE 
Ortho Research Foundation, 
Raritan, New Jersey. March 23. 
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132 (1953). Junqueira, P. C, NUBACE p. J. Ottensooser, F. 
eA, Loureiro Fernandez, P , and Kalmus, H., Nature 
177, 41 (1056). 
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The Carotid Body of the Pilot Whale, 
' Globicephala melaena 


Heymans? has shown that mammalian blood 
pressure and respiration-rate are largely regulated by: 
chemoreceptive cells which are innervated by the 
glossopharyngeal nerve. These are situated near the 
bifurcation of the common carotid artery (carotid 
body) and at the base of the great arteries (aortic 
body). 

So far, no conclusions have been reached as to the 
ontogenetic relationship between receptor cells and 
their innervation. Some consider this system cón- 
sists of two separate units*—mesodermal receptor 
cells which are eventually innervated—while others 
suggest. @ purely nervous organization in which, 
receptor cells represent modified ganglion  eells*. 
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\sitivity to blood composition, as found in the 
otid body, would then be a function of nervous 
ne alone. 
lhis latter view may find support in the present 
rk on the carotid body of the pilot whale. It was 
sible to obtain fresh material from pilot whales 
inded in Orkney during March 1955. 
The structure of the carotid body was found to 
tr from those so far investigated in the intimate 
itionship between receptor cells and ganglion cells. 
» presence of small numbers of sca ganglion 
s, especially on the periphery of the carotid body, 
well known‘. They usually occur singly and are 
ill in size. By contrast, in the pilot whale, large 
umulations of compact masses of ganglionic tissue 
incorporated into the carotid body, amounting to 
sters of ten to twenty cells per 10u section. These 
ion cells are identical in appearance with those 
nd in peripheral autonomic ganglia and they 
w the same variation in size and range of staining 
ction. The difference, however, lies in the fact 
t in many instances sinusoids, typical of chemo- 
eptive tissues, are seen to ramify between the 
iglion cells. In such cases the sinusoids are sur- 
nded by a few chemoreceptive cells, or by a body 
a large ganglion cell on one side, while chemo- 
eptors lie close to the ganglion cell and the sinusoid. 
sh a modified ganglionic tissue is also frequently 
nd embedded in the branch of the glossopharyngeal 
ve as it approaches and penetrates the carotid 
ly. Indeed, those tissues occur more frequently 
ngside and in the vicinity of the nerve supply to 
; earotid*body than farther away from it, and as in 
s case the supplying nerve passes straight through 
carotid body, they often command a fairly central 
sition. 
[he carotid body of the pilot whale consists of 
iumerable large and small lobes separated by con- 
stive tissue so as to form a rather diffuse organ. 
considerable variation is found in the structure of 
sse lobes, which may contain chemoreceptive tissue, 
aglionie tissue or a combination of the two in 
rying proportions. Often ganglion cells, bundles 
myelinated and unmyelinated fibres and chemo- 
eptors are united into comparatively small 


Ganglion cells 





Fig. 1. Section of a glomerulus of the carotid body of the pilot 
whale, showing a mixture of ganglionic and chemoreceptor cells. 
Holmes’s silver stain 
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ag ae by well-developed connective tissue capsules 
ig. 1). 
It was found that the modifications of the carotid 
body of the pilot whale—one of the Odontoceti— 
are not shared by the Mystacoceti such as the finner 
whale, Balaenoptera physalus. 

Detailed reports on both types of carotid body will 
be published elsewhere. 


L. L. DE KOCK 


Natural History Department, 
Marischal College, 
University of Aberdeen. 
Jan. 20. 
LI 
gnome O. Dounat di x. and Dautreband, L., Arch. Int. 
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Separation of Epidermis from Dermis by 
Filtrates of Trichophyton mentagrophytes 


AvrnouasH fungi of the Trichophyton group have 
been shown to be capable of digesting keratin’, little 
attention has been given to the possibility of their 
liberating toxic substances. As early as 1896, 
Macfadyen? showed that cultures of T. tonsurans 
liquefied gelatin by means of a diffusible enzyme, 
but this appears to have been overlooked in sub- 
sequent consideration o^ the pathology of dermato- 
phytes. As part of an investigation into the patho- 
genicity of dermatophyses, studies have been made 
of the effects of filtrates of T. mentagrophytes 
upon skin. The fungas has been cultured upon 
a simple fluid medium which will also support the 
respiration of skin and exercise no toxic effects when 
portions of skin are ‘cultured’ in it for a period of five 
hours. The culture medium consisted of 12-9 ml. 
Krebs-Ringer phosphate, 1 ml. 10 per cent glucose, 
1 ml. 2 per cent glyeine, 1 ml. 1 per cent ammonium 
chloride and 0-05 ml. of & mixture of zine sulphate, 
manganese sulphate and ferrous sulphate, each 
1 mgm./ml. The constitueht fluids were sterilized 
separately and mixed when cold. This amount of 
medium formed a shallow layer in a 20-fl. oz. screw- 
capped bottle laid flat. 

A heavy inoculum of aerial mycelium from beer- 
wort agar cultures of T. mentagrophytes was added 
and incubated at 28°C. After fourteen days, the 
growth formed a mat over the surface of the fluid. 
Some slimy mycelial growth also occurred below the 
surface. The medium was then decanted and a fresh 
supply added. This was repeated at two fortnightly 
intervals. After this time the growth appeared to 
degenerate somewhat. The decanted fluid was 
sterilized by Seitz filtration and then stored at 0° C. 

Tests for proteolytic activity were made by 
examining the effects of the filtrate upon dyed hide- _ 
powder (‘Azocoll’) and congo-red-fibrin. The former 
tests were made semi-quantitative by measuring the 
release of dye colorimetrically. In addition, the 
ability of the filtrate to liquefy gelatin and to hydro- 
lyse salivary mucin was tasted, the latter being carried 
out by the method of Sammons’. 

As commercial trypsin has been shown to cause 
separation of epidermis from dermis‘, portions of 

i i Skin were incubated with the filtrate 
in a similar manner. 

In all tests two types of ‘controls’ were included— 
of uninoculated fungus medium and of boiled filtrate. 
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Fig. 1. The dye release from ‘Azocoll’ by filtrates of T. mentagro- 
Phytes in relation to pH 


Release of dye from ‘Azocoll’ hide-powder was 
rapid —the undiluted filtrate showing activity within 
half an hour. Estimations of the release of dye over 
a range pH 4-12 indicate a wide range of activity 
from pH 6 to pH 11 (Fig. 1). There appeared, how- 
ever, to be two maxima—about pH 7 and about 
pH. 10. In repeat experiments the exact location of 
the peaks was not precise; but the reduced activity 
between the maxima was always present. The experi- 
mental method, however, is not precise enough 
to define accurately the exact maxima. 

The release of dye from congo-fibrin was consider- 
ably slower, at least four hours incubation being 
necessary. The range of pH over which activity 
appeared was similarly pH 6-11. 

Sammons's test, which depends upon the ability 
of mucin to cause clumping of a suspension of barium 
sulphate, and the impairment of this property after 
enzymic digestion, also gave a positive result. 
Digestion of salivary mueus took place after about 
two hours. 

Gelatin liquefaction occurred after incubation 
overnight, and similarly decolorization of denatured 
hemoglobin was shown by allowing the enzyme to 
diffuse through a hemoglobin-agar plate incubated 
at 37° overnight. , 

Finally, it was shown that incubation of thin slices 
of guinea pig ear skin with the filtrate so affected the 
epidermal-dermal bonds that the epidermis could be 
separated from the dermis by fine foreeps. About 
two hours incubation was necessary, and this 
represents the time required for a solution of com- 
mercial trypsin 12-5 mgm./ml. to induce this loosening 
of the tissues. ~ 

Serum inhibited the skin-splitting effects 
of the filtrate and it also inhibited the 
hydrolysis of ‘Azocoll’ and hemoglobin. 

A filtrate from a culture of T. rubrum 
has also been examined and was found to 
have similar ‘properties. 

These results indicate that filtrates of 
T. mentagrophytes contain an enzyme or 
enzymes which are proteolytic. The wide pH 
range of activity and the two optima for the 
release of dye from ‘Azocoll’ suggest that 
more than one enzyme may be preséht. 

The separation of epidermis from dermis 
by commercial trypsin has been stated to 
be due to the presence of an elastase’, 
We have found, however (unpublished 
observations), that a crystalline #rypsin, 
although less effective, will also cause 
skin-splitting. The mucinase isolated by 
Sammons? will also split skin, and con- 
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sequently this skin-splitting" property gives 
indication of the nature of the protease prese 
However, the knowledge that T. mentagrophi, 
produces an enzyme which can eause separation 
epidermis from dermis throws some light on 4 
pathology of fungus infections. It is reasonable 
believe that, as the fungus grows in the more sup: 
ficial layers of the epidermis, the proteolytic emzy- 
diffuses from it and loosens the epidermal attac 
ments. Thus in areas exposed to friction, vesic 
will readily appear. : 
The proteolytic enzyme may be responsible for 
itching associated with epidermophytosis. Arth 
and Shelley* have shown that the injection of pi 
teases into-the skin is accompanied by itching. 


C. N. D. CRUICKSHANK 
M. D. Trorrer 


Medical Research Council Unit for Research 
on the Experimental Pathology of the Skin, 
Medieal School, 

University of Birmingham. 

Jan. 17. 


! Daniels, G., J. Gen. Microbiol., 8, 239 (1953). 

* Macfadyen, A., J. Path. Bact., 8, 176 (1896). 

*Sammons, H. G., Lancet, ii, 239 (1951). 

* Medawar, P. B., Nature, 148, 783 (1941). 

* Balo, J., and Banga, I., Nature, 164, 491 (1948). 

* Arthur, R. P., and Shelley, W. B., Nature, 175, 901 (1955). 


Occurrence of Triple and Quadruple 
Cones in the Retina of the Minnow 
(Phoxinus laevis) 


TRIPLE cones have previously only been observ 
in the retinzg of a frog, Rana temporaria!, and of 
gecko, Aristelliger praesignis?, and in both the 
animals they are rare and atypical. I have examin 
many retinz of trout, Salmo trutta, of all ages, a1 
I have found a considerable number of triple con 
which, from their distribution in the cone patter 
appear to be anomalous double cones, In the minno: 
however, triple cones are abundant and predomina 
in most regions of the retina, and quadruple con 
are numerous enough to suggest that they may ha 
a significant function. 

These multiple cones are seen most clearly 
tangential sections of the retina (Fig. 1). In sever 
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Fig. 1. Tangential section from the fundus of a minnow retina 
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5 the quadruple cones are proportionately 
numerous than in Fig. 1. The three parts of a 
| triple cone are of*equal size; but a minnow 
Je cone consists of a large central cone with two 
Aller-cones arrafiged linearly on opposite sides of 
id a. quadruple cone has three smaller eones 
jd symmetrically around the central cone. Each 
f.a multiple cone resembles a typical teleost 
?'cone in structure, having a small outer segment, 
r inner segment with an ellipsoid, and a nücleus 
l foot-piece. In the minnow, the ellipsoid of the 
tral cone is level with the outer segments of the 
er lateral cones, so that in a tangential section 
_the ellipsoids of one multiple cone are not visible. 


m E A. H. Lya 
Department of Zoology, 

iUniversity of Liverpool. 

: Jan. 20. 


oxen, L., Acta Anat., 19, 190 (1953). 
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Site of Hibernation of a Tachinid Larva 
within its Host 


iDunixc investigations on the physiological relations 
tween the pine looper, Bupalus piniarius L. (Lep. 
sometridae), and its parasite Carcelia obesa Zett. 
dpt. Tachinidae), some interesting facts were dis- 
wered, which so far as we know have not hitherto 
on. described. 
The egg of Carcelia obesa, which is deposited on 
2 young caterpillar, contains a well-developed 
aggot which forces its way into the host within a 
w hours, Reaching the hamocel, the maggot 
ceps towards the head of the caterpillar and pene- 
ates into a mandibular muscle. (According to 
tomp! the larvie attach themselves first to the wall 
the fore-intestine.) The muscle reacts by the forma- 
i of a protruding hypertrophy, in which the resting 
aggot stays during the larval life of its host. 
«palus passes the winter in a state of pupal dia- 
use. When in the autumn the caterpillar pupates, 
d the mandibular muscles go into histolysis, the 
aggot (still in its first stage) is again released into 
e hemoceel.. However, when dissecting parasitized 
pe in November and December, one finds the 
aggot mostly in a cavity between the abdomen and 
e wings, and consequently outside the body of the 
ture moth. This cavity not only contains exuvial 
iid, but also a quantity of air which communicates 
th the first pair of abdominal stigmata, lying 
side the sclerotized pupal cuticle under the wing 
&é, More than once we have taken the maggot 
the act of holding its caudal stigmata in contact 
th the:air bubble. 
Whether the maggot reaches the cavity actively, 
whether it is ejected by the host, is still being 
vestigated. The maggot resumes its development 
soon as diapause in its host is broken and adult 
velopment initiated. 
Clearly the subalare air-mass of the host pupa is 
great importance to the hibernating parasite. The 
iestion arises, What is its significance for the host 
ielf ? 
We have found air bubbles in the subalare cavity 
all pups of Lepidoptera so far examined: Pieris 
asicae L., Sphinx ligustri L., Automeris io. Fabr., 


tilosamia walkeri Felder., and Phalera bucephala L. 
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Only in Pieris and Bupalus did the air occupy the 
greater part of the cavity. In Pieris its volume may 
even exceed that of the abdomen. At first we thought 
this might be the clue to the intermitterit release of. 
considerable quantities of carbon dioxide during 
diapause by lepidopteroas pups, as demonstrated by 
Punt*, Schneidermann and Williams** and Buck, 
However, the quantity ef ‘subalare air’ was found to 
be relatively small in Philosamia walkeri, in which 
Schneidermann and Williams‘ have apparently found 
discontinuous respiration. 

Most probably the air compensates for the loss of 
body water during the long period of hibernation, 
and thus provides a possibility of shrinking, which in 
the pupa obtecta is not otherwise provided for. 


J. DE WILDE 
P. H. van DOESBURG 
Laboratory of Entomelogy, 
Agricultural University, 
Wageningen. 
t Klomp, H. J., Z. angew. Ent., 28, 288 (1956), 


? Punt, A., Physiol. Comp. et Owe., 2, 59 (1950). 


id ponio ed H. A., and Williams, C. M., Biol. Bull., 105, 320 
953). 


* iri aes H. A., and Williams, C. M., Biol. Bull., 109, 133 
55). 


è Buck, J. B., Biol. Bull., 109, 144 (1955). 


Observations on Pool and Capillary 
Feeding in Aedes aegypti (L.) — . 


Gordon and Lumsden, in a classical paper, first 
directed attention to the fact that mosquitoes take 
up blood either directly from a capillary or from a 
pool formed in the tissues by the leakage of blood 
from a capillary previously lacerated by the mos- 
quito's proboscis. The former method was termed 
‘capillary feeding’ and the latter ‘pool feeding’. It 
was also noted that, when a mosquito fed from a 
capillary, engorgement took about three minutes as 
compared with as long as ten minutes when the blood 
was taken by pool feeding. Attention was also directed 
to the significance of the two methods of feeding in 
relation to the taking up and deposition of pathogens - 
by mosquitoes. These experiments were performed 
on the frog's web, using Aedes aegypti (L.), and were 
eriticized? on the grounds that the mechanism of 


. feeding might be very different in mammalian tissues. 


Recently, Griffiths and Gordon? developed a new 
technique for making ebservations:on mosquitoes 
while they fed on the mouse's ear. Using this tech- 
nique it was possible to show, by direct observation 
on living mammalian tissue, that no essential 
difference existed between the method used by 
mosquitoes while feecing on  batrachian and 
mammalian tissues. , 

In view of the medical significance of these two 
types of feeding, it was considered of interest to 
determine the differences in the times taken by 
A. aegypti to engorge when feeding on man. It was 
hoped that such observations would indicate the 
frequency of the*two types of feeding when man was 
host to the mosquito. ; 

During the course of studies on the reactions of 
medical students to the bites of Aedes aegypti (L.)*, 
records were kept, of the time taken by each mosquito 
to fill to repletien (T+). All observations were made 
at room temperature, which varied from 22° to 24° C. 
during the course of the observations. The mosquitoes 
all came from the same colony and had not had a 
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No. of mosquitoes 





6 60 120 180 249 300 360 
- "Time taken to feed to repletion (seconds) 
Fig.1 


previous blood meal. In all, 140 observations were 
made on seventy-five medical students, each observa- 
tion being made on a separate mosquito. The time 
interval Ty was taken from the insertion of the 
proboscis to its final withdrawal after the mosquito 
had fed to. repletion. Preliminary probings which 
ended by. the proboscis being completely withdrawn 
and the mosquito failing to obtain blood were not 
included. Probing which did not result in the with- 
drawal of the proboscis but which was a preliminary 
te engorgement was included in the time Tr. The 
mean for Tewas 189 + 77 sec. The results obtained 
are shown in Fig. 1. 
The markedly bimodal distribution pattern of T, 
shows that two groups occur in the population 
sampled, In the absence of other obvious differences 
between the mosquitoes used, it is reasonable to 
suggest that the two groups are capillary and pool 
feeders respectively. If we then assume that a 
mosquito feeding from a capillary takes 180—210 sec. 
as a maximum feeding time and that the pool feeders 
take at least 180 sec. to feed to repletion, we may 
then include the six specimens in the class 180—210 sec. 
with both groups. The mean time to repletion for 
capillary feeders then becomes 131 + 33 sec. and for 
pool feeders 267 + 50 sec. These means are highly 
significantly different when Students’ T test is applied 
(P is less than 0-001). It will be noted that capillary 
feeding occurs more frequently than pool feeding, the 
Jatter method of feeding being used by about 40 per 
cent of A. aegypt? feeding on man. 
: These results confirm Gordon and Lumsden's 

findings! and, although the direct observation in man 
of.the two types of feeding is virtually impossible, 
show that there is strong evidence that the two 
types do occur, ‘These observations were made 
while I was employed by the Unit of Veterinary 
and Medical Entomology, Science Service, Ottawa, 
Canada. 

Frercus J. O'ROURKE 
Department of Zoology, 
University College, 
Cork. 
Jan, 14. 
1 Gordon, R. M., and Lumsden, W. H. R., Ann. Trop. Med. Parasit., 
33, 259 (1939). g 
2 Lesson, H. S., and Buxton, P. A., Chapter 2 in."'Malariology"', edit. 
SEB, Boyd, 1, 235 (Philadelphia and London, Saunders, 1949). 
a SH PO s Gordon, R. M., Ann. Trop. Med. Parasit., 46, 


* Q'Rourke, F. J., aid Murnaghan, M. F., J. Allergy, 24, 120 (1953). 
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Effects of Gamma-(2 :4-Dichlorophenoxy i 


- butyric Acid on Sporelings of Bracken — 


AMONG their recent studies of the chemistry | 
mode of action of plant growth-substances, Wain 
his co-workers! have demonstrated that a B-oxidatis? 
system exists in certain plants, whereby usua 
inert formulations of certain w-phenoxyalkyl cay, 
oxylie acids may be broken down in the plant . 
the active acetic derivative. Since this is an enayma. 
reaction, there seems no reason why such oxida: | 
should not take place in all classes of plants ; 
the examples so far described belong to the An 
sperms, It is therefore of interest to note 
positive growth reactions have been shown by yo 
plants of the common brácken fern (Pterid 
aquilinum) when treated with y-(2: 4-dichl 
phenoxy)butyric acid (2: 4-D.B.). 

During recent tests of the effects produced 
certain chemicals on l-yr. bracken plants grow 
under garden conditions, three test plants were e 
sprayed with 10-5 c.c. of a water solution of v-(2 x 
dichlorophenoxy)butyri¢ acid at a concentration 
500 p.p.m. These plants (and others which were us) 
as untreated controls) were chosen for uniformity 
frond growth, and each (in addition to- a cen 
group of very small juvenile fronds, most of why 
were short-lived)' had sixteen to eighteen fronds. 
33-38 em. height. Spraying was carried out - 
August 9, and eight days after treatment two of 4 
three treated plants showed epinastie curvatuxm 
on the stalks of the youngest, elongating fronds. Fo 
weeks after treatment, the plants were growi 
vigorously ; but many of the fronds showéd epinas* 
eurvatures of the frond rachis and marked reducti 
in pinnule size. These fronds had a more rigid appe£ 
ance than those of the control plants, and the reduc: 
pinnz gave the experimental plante a delicate feathei 
appearance. Fronds developing later tended to ha. 
more normal form; but, for the rest of the seasc 
fronds on the treated plants showed a rather st? 
erect habit. 

At harvesting, seven weeks after treatment, 
three experimental plants showed vigorous frox 
growth, the number of fronds being greater than th: 
of the control plants. One of the treated plants w 
dug up, leaving the other two for future observatic 
The rhizome of this plant showed positive (growt 
regulating) reactions, the chief morphological featuy 
being: (a) restriction of internodal developmer 
which resulted in the extension of the rhizome bei 
much less than that of untreated plants; (b) mark: 
eontortions and dormancy of the majority of t 
rhizome apices; and (c) increased root formatis 
particularly around the dormant stem tips. As 
the ease of frond growth, these morphological featur 
were less marked on the younger, later develope 
branches of the rhizome. 

, Such morphological features are all strictly in li 
with growth effects shown by young bracken plan 
when treated with the recognized active growt 
regulator, 2 : 4-dichlorophénoxyacetie acid (2: 4-D 
In themselves, they do not prove the breakdown 
the butyric compound, and further analysis is needs 
to show this. But the morphological reactions we 
marked enough to suggest that the butyric cor 
pound was degraded inside the plant to the mo 
active acetic homologue; and that an oxidatic 
mechanism may operate in the tissues of the bracke 
sporophyte, at any rate in the early stages of develo] 
ment. g 
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Effect of the Anion on Rr Values of 
Quaternary Ammonium Salts 


Tue effect of anions on the Ry value of cations is 
‘most cases ignored, since little interaction has ever 
en found to exist. Pollard et al refer to the 
ferent Rr’s of various cupric salts and also demon- 
wate that lead, sodium and potassium move 
parately from their respective. anions. Lederer? 
tes that butanol saturated with 0-5.N ammonium 
'rdroxide keeps halide salts completely in the ionic 
irm and that they move as ions. Others? have noted 
‘ferent Rp’s with several salts of acetylcholine. 
While studying the in vitro metabolism of the 
anglionic blocking agent, ‘Ecolid’ chloride (4,5,6,7- 
rachloro-2-(2-dimethylaminoethyl)-dsoindoline di- 
ethochloride)* , we noticed that after precipitation 
tissue proteins with trichloracetie acid, paper 
iromatograms of the acid solution yielded one spot 








ith. Rp. value. 0-67, whereas 'Ecolid' chloride itself . 


ave Ry 0-18. If, however, ‘Ecolid’ was precipitated 
ath reinecke salt and the reineckate chromato- 
*aphed after treatment of the material at the origin 
ath silver nitrate to split the salt*, a spot with Ry 0-23 
sulted. A possible explanation for these phenomena 
that salts of ‘Ecolid’ migrate in undissociated form. 
lherefore, the trichloracetic acid filtrate would give 
spot of *Eeolid' trichloracetate whereas silver nitrate 
atment of the reineckate would yield a spot of 
Eeolid' nitrate. 

To test this hypothesis, a solution of ‘Ecolid’ 
aloride was passed through an anion exchange resin, 
ermutit S.2'; and the ‘Ecolid’ hydroxide -thus 
tained was added to various salt solutions. Aliquots 
hese solutions were then subjected to ascending 
aper chromatography along with the 'Ecolid' 
roxide using two solvents. Solvent A. consisted 
t n-butanol saturated with 0-1 N' ammonium 
wdroxide, whereas solvent B- consisted of 20 per 
‘nt ammonium hydroxide in 95 per cent ethanol. 
a all cases identification of ‘Ecolid’ was by spray- 

4 the chromatogram with a modified Dragendorff 
lution*. 

It.js apparent from Table 1 that the nature of the 
nion.markedly affects the Hp of the ‘Ecolid’ cation. 
he iodide and triehloracetate salts of ‘Ecolid’ are 
ilatively insoluble and crystals of each have been 
btained which are homogeneous by paper chromato- 
taphy. The iodide displays the same Ry as one 
repared by another route. 

Shepherd and West? describe the appearance of a 
acond adrenaline-like spot in trichloracetic acid 
trates, which seems to be a complex of trichlor- 
cetie acid and adrenaline. They suggest compound 
Nmation. between the weak phenolic group of 
ürenaline and trichloracetic acid as the :cause. 
imple salt formation between adrenaline cation and 
richloracetic acid anion, similar to that observed 
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Table 1 
I Anion | Rr of *EcolidTM' in solvents i 
i : A* B* i 
Hydroxide €:15-0-16 0-10-0:13 
Fluoride 0-18 0-18-0-19 i 
Chloride 0-18 bo. O46-0955 ^ | 
;, Bromide 0-24 0:52-0:54 
Iodide © -25-0 -29 0-62 
| Carbonate 0-58 0-25-0-97 
| Nitrate € -23-0 -24 9-51-0-52 
| Acetate 0-56 0:51 i 
| Phosphate | €-61-0 63 | 0-74 
| Sulphate | E -64-0 65 Fr 
| Trichloracetate €-65-0-09 0:77 











* See texs for composition. 


with trichloracetic acid and ‘Ecolid’, could easily 
explain the effect observed by Shepherd and West. 
The effect of anions on the Ry of cations, in this 
case a bisquaternary ion, emphasizes that care must 
be taken in the interpretation of chromatograms from 
natural fluids or tissue extracts. The danger of loss 
of material due to the formation of relatively insoluble. 
salts was underlined by our observation of & sparingly 
soluble ‘Ecolid’ triehloraeetate in trichloracetic acid. 
filtrate preparations. Therefore, standard solutions < 
should not be prepared with simple solvents but with 
the fluid or tissue extract under consideration. 
HERBERT SHEPPARD * 
BARBARA SACHS D’Asaro 
Tekak i Depar tment, 
Ciba Pharmaceutical Products, Ine., 
Summit, New Jersey. Dee. 27. 


1 Pollard, F. H., McOmie, J. F. W., and Elbeih, I. I, M., J. Chem, Sor, — 
486 and 470 (1951). 


*Lederer, M., Science, 110, 11E (1949). 


3 Chefurka, W. , and Smallman, B. N., Nature, 175, 016 nm Whit- 
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Arcs in Vacuum 


Durixe an investigation of the behaviour of 
electric arcs in vacuum, measurements have been .. 
made of arc voltages wish various cathode materials, 
and photographs have been taken of cathode spot. 
tracks on one particular material. Certain of these 
measurements may be relevant to phenomena 
oceurring at the opening of low-current contacts in 
air. 

To enable an arc-to burn in a high vacuum, one 
electrode at least must vaporize. In all the tests 
made, the cathode provided the ios from high 
current-density cathode spots. 

Although the arcing voltages were “exceedingly 
ragged, the average arcmg voltage depended on the 
cathode material, as dil the current necessary to 
maintain a stable arc, A solid cadmium, cathode, for 
example, allowed a 2-emp. are to burn steadily, 
whereas an are with a tungsten cathode was unstable 
even at 50 amp. Oscilograph records showed no 
sign of a change of average arc voltage as an initially 
clean steel anode became coated with vapour from 
the cathode, and when cadmium was used as the 
cathode, heating the anede to a temperature a 
the boiling point of cedmium did not affect t 
&verage arcing voltage. l 

The anode was a fla: steel disk about 2 in. in 
diameter, and pieces about À in. in diameter were. 
used for cathodes, except in ‘the cases of gold and 
nickel, when wires were used. The aros; which i 
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cuoi iae e UM vote Formation of the High-Pressure Arc 
(volta) < * Column in Hydrogen 
Cadmium 10 ? . 
Magnesium 12 Wz have noted! that by increasing the current 
Gold 12:5 a hydrogen high-pressure glow discharge betwe 
. Nickel 15:5 copie electrodes, we cause the discharge column 
T lom 2s concentrate gradually until a critical current value 
actor on reached, when a sudden marked constriction occu» 
Copper 2t resulting in a bright red column?, It was noted als 
Steel 33 that with clean electrodes, the characteristic glc 
Tungsten >59 di§chatge properties ab the cathode are n 


* 


initiated by separating the electrodes, were drawn - 


to lengths of between 1 and 10 mm. 

The voltage gradient of the arc was less than 
0-05 V.]em. in every case, and the are voltage was 
very nearly independent of the are current. Some 
arcing voltages are shown in Table 1. 

After arcing had taken place, the cathodes all 
showed microscopic melting, with the exception of 
carbon, which had small pits burned into it, 

If, instead of using a solid piece of metal for a 
cathode, a very thin film of metal evaporated on to 
glass is used, very clear cathode tracks can be 
obtained. Cathode tracks made by a l-amp. are 
about 2 cm. long on a film of cadmium about 0-02 
thick are shown in Figs. 1 and 2. In this case the arc 
was initiated by a spark from a third electrode. The 
narrowest track appeared to be about O'4u wide, 
which is about the same size as those caused by very 
short ares on contacts, photographed by Germer 
and Boyle'. It seems likely that the wider tracks are 
made by the overlapping of narrower tracks, the 
cathode spots running around the edges of the tracks, 
and evaporating larger areas. That these cathode 
spots can be guided by fine scratches, like those 
showh by Germer and Boyle, is shown in Fig. 2. 
There is also evidence that the spot tracks become 
narrower where the metal film is thinner. 





Photomicrographs ( x 1,200) of cathode tracks on film of cadmium 


about 0-024 thick. Current approximately 1 amp. (2) shows 
effect. of very fine scratches guiding cathode spots 


A detailed account of this investigation will be 


published elsewhere in due course. This communica- 
tion is published by permission of the Director of 
the Electrical Research Association. 
M. P. REECE 
Electrical Research Association, 
"6 Wadsworth Road, 

Perivale, Greenford, 

Middlesex. Jan. 20. 
1 Germar, L..H., and Boyle, W. S., Nature, 176, 1019 (1955). 


affected by the column changes. We have now o 
served that similar effects may be obtained usin 
tungsten electrodes. 

Our recent experiments give the variation of sor 
of the main properties of the column through t: 
transition region, and typical results are shown 
Fig. 1. At low currents the column diameter increas 
slowly with current ; but between 1-0 and 1-5 am 
the column contracts gradually until at about 1 
amp. a discontinuous constriction occurs, producing 
a sudden fall in the voltage gradient and a lar, 
increase in the current density. The electrical ar 
optical properties of the column are now almow 
identical with those of the normal hydrogen a: 
Measurements of excitation temperatures of Balm 
series reveal that a minimum temperature is reache 
at the value of the constriction current, and th 
further increase in current produces increased ter 
peratures and a convergence of the separate excitatic 
curves. The results suggest that at low currents tM 
excitation temperatures describe an electron energ 
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Fig. 1. Hydrogen discharge characteristics: pressure, 1 atmo- 


sphere; copper or tungsten electrodes ; gap, 5-10 mm. 
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istribution, and that with increase of current the 
as temperature rises from a low value and F xvaa 10:0 
1e electron temperature. 

With both tungsten and copper electrodes further + 
tcrease in current results in a discharge with normal - 
rc cathode and column regions, with, hówev 

o further discontinuous column changes. Thus 5 
+ may be concluded that the true hydrogen are’ 2 
3lumn is first formed when the sudden constriction Z 
ccurs. The experiments show also that thë values i 5:0 
»r minimum excitation temperature ame ini nee 

f pressure, gap-length and electrode material andy 
lways occur at the constriction current. It seems 

en, therefore, that the suggestions of King* are 






alid, namely, that “the column etion is 

ependent upon iation and the considera- 1:0 

ions. This view is further supported by our experi- 40* 00» * 80* 
rents, which show that with water‘eooled eopper + Angle 


lectrodes the constriction Occurs af higher current 
> he thearetical 
alues if the gap distance is decreased, but that the and experimental remit. > ie MT MES epo a 


averse effect is obtained with hot t electrodes. nt) stages of precipitation 
"* . ungsten P 
W. A. GAMBLING H” Epets In the turbidimetrie method of analysis of polymer - 
lutions, non-solvent is slowly added to the solution, . 
Department of Department de «n 5 
Electrical Engineering, Electrical, Engineer: transmission uta Aera D ol Ta famed deg » 
"rond 3r British University of eos: ‘the system. The method is useful for estimating the 
XS pt om distribution of molecular weight, and also in detect- 
(formerly at the | BC 3 ‘ > ‘ > 
fniversity of Liverpool). ° - ing the presence of ‘bleck’ and ‘graft’ type. polymers 
y TP E in the presence of their associated homo- polymers, 
Price, W. L., Gambling, W. A., and Edels, H., Mature, 170, 28 (19557 The polymer is progressively precipitated, and if all 
Bruce, C. E. R., Nature, 161, 521 (1948). material is present in the form of spherical 
King, L. A., Jure, 174, 1008 (1054). | $ icles which are small compared with the wave- 


" — length of light used, then the decrease in transmissi 

— will give an exact measure of the pes of each ** 
r . molecular species present in the . 
Aggregation of Spherical Particles 2 In an analysis of this type, a 0-004 gm. /100 mE 


solution of a sample prepared in the laboratory of 
FrssrER' has recently directed attention to the ular weight 400,000 was x 


isten pearl- fand polystyi of mo 
E 8 eria: ~~ E — a. - s that the’ 30 ml. of this solution sogether with 12 ml. of meth- 
Lc E son plan mnis ine ioo! g was placed in the turbidimeter cell at 25°C. 
ps recipitation brought about byæadding „more 


raphs should be accepted the abe Zn] : 
ibsence of additional evidence. "nue Esso s ma ol at thë slow of 0-01 ml/min. - 
continuous slow stirri 


En rely uL i whl this p m p Electron mierbgréphs of the precipitated PON $ 
he same time be -scattering meastiréments have taken at the 50 per cent precipitation point (Fig. W) 
deo confirmed the mesenee f of i show the existence of l.string associates. These 
men à E cs ? 75 are very lange compared nee individual spheres 
y LÀ also present. à 
atn Lig -scattering ENEI. were also made op * 
samples taken fromthe titration cell, the transference 
being peed out very carefully, in ‘order to ‘exclude 
:01 by extraneoüs particulate matter, 
Tesi urements were made ovér the angular 
misi (0 a 0° at l0^-intervals, on sam les of. the 
initial Fe odt) and final (99 për cent) stages of 
- «the ] princi M 
. Fig. 2 shows the dissymmetry ofa angular scattering - 
at several angles, The Gissymmetry is defined: as the 
ratio of the intensity ef scattering at the forward 
angle 0, to at 180° — 0. Also in this figure 
the e ted distributicns for spherical and rod-l e. 
of the size incicated, and calculated tjing á 
the PRI WE = 


e. * E 






Pe, = S [(sinz—z cos 2) }* 


S 2r gx á 
w "ys l f sing sin v)? bd 
Pes AE i es (622) 
Fig. 1. ae —— aam sd : (0) aj s » = E : 


* 






/ the ünderlying.phenomena, the greater thé achievable 
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the curvatures in yerțical- planes , parallel to the” 


l the ‘experimental materialgnay be such: that d emo 


“general me&n; “xj and Bj are the locatién and slope 1 Yates, Fa Eh 
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where X is viésdilongth of lighs -i in "iid; 0 is ay is the diserete row. poustant for the ith treat 
angle of goattoring (8 = 0 for transmitted light), ment in the jth row measured from a zero me 














d * . 

jm aD, cin : 3, D* being the characte ristic dimen. Bui the centre of the rows, and i$ is convegient to tak: 
n 

sion, Ð is: avers of the sphere and L is length of e Saty = Faty a 

the rod. p isl” jd ! 


i the ig: ding of the. precipitation, the.. 





99; is the ith treatment parameter. 
As usual it is assumed that the unexplainee, 





variate ej; is distributed normally and homoscedastic: 
ally with, variance ot Gaps a zero mean. 















problem | further. ai ag s 
G. W. HASTINGS F 2 — n [AA' — ape 
5 D. W. OvENALL 
| F. W. PEAKER wheres(A]. is ; the matrix [aij]. ; 
Chemistry: Department, " . The linearly declining portions of the lactatios 
« "University, “curves of dairy. cattle and goats form the backgroun 
Birmingham 15. i for numerous experiments, in some of which treatme 
March 19. after-effects are abséht or sufficiently small to perm 


the application: of the preceding analysis, Th 
corresponding analysis of variance on the left ix 
Table 1 is: compared with the conventional analysi 
of a randomi¥ation imposed on. the lactation curv 
of four Guer cows. 


t Fessler, J. H., Nature, 117, 439 (1958). 
* Debye, P., J. Phys. and Coll. Chem., §1, 18 (1947). 



















'"LatinsSquare Designs with Individual 
Gradients in One Direction 


THe efficacy of the Latin-square design? in 


x arse OF VARIANCE oF "MILK YIELDS (LB./WEEK) 
Conventional 
ms 57 at, meg, 





: ds 45 Cow: 8,525451. 

eliminating two-dimensional variation from tresfe rani aed K ewe i n 
ment comparisons, particularly in field experiments, 553.3383 Weeks 398-7015; 
alas long been established. Kendall? states that hori- 35.5477 ‘Treatments 3 86-0976 
: ¥ Unexplained 7 
“zontal and vertical gradients at Jeast are removed ` soian M EO ios 


from the comparisons, implying, of course, that the- 
three degrees of freedom for columns insa 4 x 4 
Latin square, for example be regarded as 





eliminating linear, quadratic ‘and cubic components a à be 5. à, 
in one direction. The mathematical. model for the ` Gradient —4-97 107- 0:53 A o 
055 — —2492  -4T w 


analysis can be regarded equivalently as representing. Conventions A 
the background of tlie experiment aterial against. $ E 
whieh the experiment is conducted curved sheet, $ LM varianée ‘eovatia ce matrix for the design usec 










lumns« (rows) being equal for plots in one ro 
olumn)...Ín some situations, ur oda the changes 


curvatures are more real 





stic, and on the. assumption 
that the more closely the imposed model represents 
és ate, 88. 61, obtainee 
accuracy, such alternatives merit consideration. E from the ern 1a aa that in thy 
usual, a completely general expression “of the — (a. o*4 substantial increase in the amount of informa. 
oufid- material introduces difficulties „because bion has; been achieved. ‘The greatest increases ir 
of the relation between tho. number of’ parameters in ford ion may be expetted when large difference: 
estimated and the number of degrees of freédom-for. exist between the individual regression coefficients 
error, so that some* compromise guided bysa priori ia si kc a d likely to occur-in animal than è 
knowledge is required, and, only the: simplest Clisodt. arop. experiments, and the gradient analysis,1 
have so far been studied. ly, useful wher animals from a sma je 
. In one case, for which application. can inmediate" cannot easily be matehed for stage of lactation. 
"be envisaged (seo belaw), it is assumed that columns A detai ed'paper,'on the methods discussed hem 
(say) arë discrete and that variation within them ` and dh e. géneral case allowing. for higher-orde 
may. be represented interms of individual linear individua? e ssion terms, is reparation. 
regressions. The mpthopitical model psed therefore gre d ; 
isg ve À C. P. Cox 
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dm E! Š kei E 
where. yy is the observed value for the experimental 
unit of thé ith treatment in the jth column ; i is the " 
. Exp. Agric., 1, 235 (1933). 


parameters for the linear variation in the due column; == Kendall, M. G., "The Advanced Theory of Statistics”, (Griffin, 1946) 
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THE BALANCE or ARTS AND SCIENCES IN EDUCATION . 


a 


{PEAKING at the North-western, Management 
B® Conference at Southport on March 19 of the need 
industry for students of the humanities, Mr. 

R. O. Thomas urged that, to meet the advances 
science and technology, and changes in the tech- 


yue of control and communication which electronics’ 


bringing about, we need men who are responsivé 
ideas over & wide front and who are ‘capable and 
ady to accept responsibility with courage and 
cision. Without such men who can appreciate 
‘entific method and the nature of-scientific ideas 
well as the humanities, efficient organization and. 
ministration are scarcely. possible to-day ; nor are 
> likely to deploy to the best advantage our present 
maited numbers of scientists, technologists and tech- 
zians, let alone.achieve the larger number that Great 
‘itain requires. Whether, like Mr. Thomas, we are 


imarily concerned with the training of managers,’ 


, like Dr. D. S. Anderson, addressing the Northern 
»unties Technical Examinations Council, our con- 
rn is chiefly with the expansion of the technical 
leges and colleges of technology, or whether our 
neern is with the Shortage -of scientists” or the 
netion of the universities in this age of nuclear 
wer and the electronic computer, we are brought 
ce to face with the question of general education 
id the need for a balance between science and the 
unanities, both in the training of the scientist and 
chnologist and in that of the administrator and 
an of affairs. 
This is indeed the central problem hich has to be 
ced in planning the expansion of university and 
chnological education as well as of technical: 
4ucation, and no allocation of resources of materials 
id finance which ignores it will suffice. We have to 
ake up our minds what we mean by “general 
-lucation in this context—how and ‘where it should 
3 given—and not merely formulate adequate pro- 
;sals but also take effective measures to give effect 
‘them. It is idle to hope that the situation’ will 
aprove of itself. It is more-likely to deteriorate. 
ven from the point of view of’ science alone, Dr. 
obert Oppenheimer, speaking. to the American 
stitute of Physics on February 2, -éxpre&sed the 
lew that the pioneer conceptions which led through, 
instein to! the splitting of the atom are now in- 
lequate to yield an orderly. ‘description of the 


iysieal world. Dr. Oppenheinier is not confident . 


iab the man or woman who:can rescue us from the 


ch disorder of our new knowledge, wil speedily - 


opear; but he believes that he or she i is likely to be : 
young natural scientist. It is even more probable 
iat he or she will be someone able not merely- to 
‘terpret the nuclear scientist. to fellow natural 
uentists, but equally to set that new knowledge in^ 
1e context of biological science and of the humanities.- 
It is rmportant, therefore, that full support should 


-e given to what is already being done in Britain to 


acourage movement or transfer from the arts side 
> science, both on the part of those just leaving 


M 


EN 


B school, and also within the university. The fifty 


scholarships endowed >y Imperial Chemical Indus- 
tries, Ltd., for those leaving school who wish to ` 
-transfer from the hummnities and enter the univer- 


,BitieB to train as scientsts is a welcome stóp.; but it 


is an example which needs to bé- followed by. the : 
universities themselves. as wellas by the Ministry of 
Education and the local authorities. For a time it 
will only touch the frnge of one; problem i but’ it 
could demonstrate the value of such atransfer, and 
the cumulative effect may be invaluable. It is no ' 
substitute; however, hr the fundamental _ thought 
about the content of courses and balance of studies, 
the hard work that may be involved in replanning 


complicated  time-tables and the fundamental ~ 


questions as to the respective purpose or functioris 
of university, college of technology- and technical 
college. 

That challenge is, however, E being met. 
Sir Eric Ashby and Prof. K. Denbigh: have recently 
directed attention to tie place of the humanities in 
technology and suggested that technology can,» 


fact, be taught as an essential element in a liboral 


education and one which makes for social coherence. 
Pointing out that human interests and sympathies 
are even more to be desired m the technologist than 
in scientific workers in the laboratory, Prof Denbigh 
has *stressed the real need to- day for technologists 
who are good at iheir. speciality but who have an 
equal interest in manazement, and emphasized that 
‘because of his human responsibilities and contacts 
the technologist needs imagination and sómething of 
the outlook of the humanist, He püts the intellectual 
value of technology rather with that of economies, 
psychology or medicine, and- "suggests that, rightly 
presented, it shoüld appeal,to the hoy" or gii whose - 
school work is in the humanities. Still more recently, 
Prof. C. W. Dannatt, in his presidential address to 
the Institution of Mming and Metallurgy : on May 17, 
in discussing the educational value of: téchnological 
studies, claimed that they provide the discipline and 
training essential to culture; but he indicated also. _ 
the problems that require attention if they are to - 
develop that full educational value. 

The demonstrable vazue of the humanities, properly 
taught, to the*future administrator should, make, 
us take care that the” administrator of to- day, in 
acquiring the understanding of science and tech- , 
nology that he needs; ‘preserves that element ; but ` 
equally the scientist intended for managerial respons- 
1bilities'should be given full opportunity of acquiring 
it. "Here, as Prof. Denbigh points out, there is. room 
' for more constructive thought about the assimilation 
of technology mto the social structure. “Training for 
' leadership bears closely on: leadership’ in a techno- . 
logical society, and tae problems of , technological ` 
change ‘and the adaptstion of society to innovation. 
^ If, however, any considerable changes are .to~be 
made ‘in the content and balance ‘of university and 
tenui college courses, there must be widespread , 
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publie understanding of the reason for those changes. 
The Government has indeed recognized in the White 


Paper on Technical Education: that, without the: 


support and understanding of parents, we can 
scarcely expect to obtain the considerable increase 

in ‘the numbér of students of technology that is’ 
required. This is no less true of any increase in the 
number of scientists, and the growing dependence of 
the universities on public support makes it essential 
in regard to changes of policy. The academic freedom 
and autonomy of & university can only be preserved 
if their importance is clearly understood by those 
from whom ultimately its resources are mainly 
drawn. 

This is one reason for welcoming the further 
number of The Twentieth Century devoted to the 
universities, which appeared in February. Although 
this issue was concerned solely with the so-called 
civic universities, ‘it is well calculated to further the 
public understanding and the respect for learning 
and pursuit of truth by the governing elements in 
Britain which are the ultimate guarantee of academic 
freedom in any society. Moreover, the symposium is 
far from being a survey and comparison of the 
* provincial universities: their weaknesses as well as 
their achievements are assessed, and many points are 
indicated on which searching inquiry as well as 
constructive thinking should be proceeding if the 
universities are to make their fitting contribution to 
the -expansion of technological education or in 
meeting the needs of the increased number of those 
leaving school which will be: seeking admission in 
the next ten years. 

Principal P. S. Noble, for example, who is confident 
that, despite increasing dependence on government 
support, academic freedom is not seriously endan- 
gered because the mutual understanding and respect 
between the universities and governing circles is 
likely to continue, points out that economic conditions 
will none the less determine whether we can continue 
to expand facilities and maintain standards.’ Nor can 
we yet assume without question that there is a 
considerable untapped reservoir of talent, or that 
there is not already in the universities of Britain at 
the public charge a considerable number of students 
who for lack of ability or other reasons are unfitted 
for university education. Indeed, Prof. J. Simmons 
is frankly dubious on this point. He does not believe 
that the standard of ability, is declining; but he 
considers that students enter universities less well 
prepared than in the past, less widely read and 
often inadequately grounded in such fundamentals 
as the use of the English language. This, Prof. 
Simmons remarks, wherever the responsibility lies, 
‘terids to lower the standards of-university teaching ; 
and he sees another and more insidious threat to 
academic standards in the tendency of some students 
to regard as of right—not as a privilege to be 


earned—the assistance which some three-quarters 


of university students in Britain now recerve in 
one way or another from public funds. Such an 
attitude may well prevent the student from deriving 
the full advantage of a university education, and 
' quite apart from its inhibiting effect on the effort he 
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puts into his studies, it may well blind the stude 
as to the real purpose of a university education. 

That at least is something which needs to be mc 
clearly and -generally understood, not merely by t 
student but also and more especially by those cc 
cerned with the planning of university expansic 
and not least when that expansion is being cc 
sidered in relation to some particular need such 
technology. This symposium throws little light 
that purpose. Prof. Summons remmds us that t 
advancement of learning is the central task of : 
universities, and he is clearly concerned that ovt 
anxiety to raise the standards of teaching may le. 
the civic universities to press their teachers so ha 
as to hinder the continuation of the notable co 
tribution to learning which, collectively, they ha 
made. 

Prof. Simmons’s uneasiness 18 reflected in Arnc 
Kettle’s impressions of Leeds. He, too, comments : 
the comparative illiteracy which often characteriz 
first-year students in their inability to write cohere 
Sentences, to read with pleasure a good book a» 
their ignorance of history. An appreciable proporti» 
of successful scholarship candidates, he maintair 
are intellectually ruined by the process of crammi» 
and pseudo-specialization which the present schola» 
ship system induces m the grammar schools. B: 
his statement that, in the only provincial universim» 
he knows well probably most of the students a 
completely lacking in intellectual mterest is not ju 
depressing; it is as much an indictment of tl 
teaching as an indication that students are unfitte 
for a university course. Mr. Kettle's impressions a 
undoubtedly disturbing. He doubts whether tl 
provincial universities of Britain are yet in any real. 
valuable sense civic or regional universities, and }» 
has some comments on the tendency to stress thm 
technological and vocational aspects of universi» 
education which are highly pertinent to the prese» 
discussion on the expansion of technical educatio 


We ean only impart to our students the broa 


mindedness that is so desirable by teaching any ar 
every subject from a fully humane and non-dogmat 
point of view with sufficient emphasis on its origin 
purposes and implications. 

Nor is Mr. Kettle the only contributor who fea 
that the provincial universities are at present gre 
purveyors of the mediocre. ,The symposium as 
whole suggests that there is a good deal of disqui 
as to conditions and standards, of which-note show 
be taken before setting the pattern for furth. 
expansion over the next decade. There are indicatior 
of particular problems such as the proper relatic 
between the arts and the sciences, to which mo 
thought will clearly have to be given by the arts si. 
as well as by the scientists. Alasdair MacIntyr 
writing on the modern universities and; the Englit 
tradition, suggests that the inadequacy of the pr 
vincial universities arises from the lack of any cles 
conception: of what the significance or purpose + 
university life is. This ultimately derives from ti 
loss of the moral tradition which guided Engli: 
provincial life for many decades and in which tt 
provincial universities were founded. 
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But it is not simply to the need for more con- 
‘uctive but fundamental thinking about. the purpose , 
university life that this symposium | points. 
way ially, as Mr. Kettle observes, we need an overall 
ucational perspective in the school and university ` 
stems ‘of Britain. Far more important than con- 
«n with the alleged decline in academic standards 
the attack on the vast problem of improving 
e educational System. as a whole, and Mr. Kettle - 
inks that university people would be wise to ube 
ore of their mfluence in trying to ‘further that 
mack. 
That is the only way in which Britain can “deploy 
the best advantage the limited resources in man- 
wer, finance, equipment and building which it can 
vote to education. Unless those resources are 
anned as a whole, particular shortages like that 
science teachers will continue to exert an effect 
t of all proportion to their real magnitude and to 
fy any speedy adjustment except at high cost. 
srticularly should the expansion of technical and 
chriological education be planned m relation toone 
other, as well as in relation to the need for trained 
an-power and ‘in relation to university education 
. a whole, -and to the conditions and needs of 
condary education in the grammar schools, the 
chnical schools and, the modern schools. ~ 
This, however, is the weakest spot in „the Govern- 
ent’s propésals! Thus far the Govefnment has 
ensistently refused to approach the question as 8 
whole, and hás persisted. i in dealing with each problem 
ecemeal and in isolation. This is the burden of 
x. Jolin Wellens’s paper on technical eduéation and 
e ‘shortage of scientists, technologists and tech- 
cians (seo, Nature, May 26, p. 967). He insists that 
e have nob even yet the knowledge on which to 
isfy ourselves that even the measures so far pro- - 
ased are likely to be effective, and in pàrticular he 
düicizes the White Paper for evading the re- 
camination of the place of thé technical school in 
1e educational system of the country. Moreover, 
ke Sir Francis Simon and.others, including Mr. 
. K:. Brown, in his presidential address on May 20 
» the Association of Teachers in Technical Institu- 
-ons, he urges the importance of establishmg a body 
xe the University Grants Committee, competent not 
erely to ascertain the facts but also to secure tlie 
meerted policy and action that the national interest 
mands, and “too authoritative. and informed to 
verlook dangers - attending the schemé:-of. the: 
ational Council for Technological Awards for» I 
'ploma of*technology. i Na 
Whether the Parliamentary and Scientific ` LEM 
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J. L. Montrose;s presicential address on May 25 to 
the „Association of Unversity Teachers shows that 
university , teachers themselves are alive to the 
qualities required to ensure that technology or any 


' other subject is carried out at a university-level, and 


that some fresh thinking 18 already- proceeding both 
as tothe purpose of a university, and the functions 
of a department of tecknology and the content of its 
studies. Likewise, the trend of the discussions at 


‘the Conference of the Universities of Great Britain 


and Northern Ireland last December, both on the , 
passage from the school sixth form to the university 
and on the age-group bulge and its possible effects : 
on university policy, indicates that, in the univer- 
sities and also rn the schools, an attempt is being 
made to think out a common policy and to consider 
it against the educatioral needs of Britain-ad a whole 
rather than the interests or traditions of particular 
Universities or schools. k 
The widespread debate that is thus already pro~ 
ceeding should help to form a public opinion alive to 
what is involved, and rrepared to make the, sacrifices 
that a concerted edueazional policy on the necessary 
scale will demand. ‘There must, however, be no 
relaxation of effort on the part of professional | 
associations of technologists, university teachers and 


- of -educationists generally to make sure that those 


issues are clearly understood, and that defects in the 
Government’s proposals are firmly indicated and 
explained without ambiguity. . But above all. there 
must be an increasing disposition not merely to look 
at university and technological and technical educa- 
tion as part of a national educational policy, but 
rather to subordmate sectional and local interests to 
national needs. 


~ 
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ESSAYS, ON: ‘SCIENCE. 


What is Sciénce ?* 
Edited’ by James R. winen, Pp. yiii +493. (New 
York: Simon and Schuster, Inc., 1955.) 4.05 dollars. 


TEES is a sympos-um of twelve chapters each ` 
specially written for the book. The editor, 
already Known ‘as the co-author of “Mathematics 
and the‘Imagination” and othér. works;.has done his 


. work«well and'writes engagingly about his intentions. 


His claims concerning the book are-honest, have been 
fulfilled and are worth quoting: “Though written 
for persons without special tramung, the pieces in 
this book are not always easy. Nerther is modern. 
science. A decent. respect for the reader, requires , 
‘that he be tõld, when s subject admuts of'no further 
sifnplification ; the contributors have riot pretended 


ittee or any other body will be ablé to put effective *to-explaih whai:cannos be éxplained. Nevertheless, 


'essure on the Government remains io, be*seen; 
it the promised debate on the White, Pape? on 
ychnical education offers an opportunity . “which 
1ould be used to the full to explain what ig involved 


formation is required as a matter of urgency. Mr. 

Tellens's paper provides one good starting-point ; 

ut there are many others. Moreover,” while the- 

miversities are formulating their own pleads" for the 

«pansion of their technological departiients, Prof. 
3 


every effort has been made to speak plainly, | to 
refrain from jargon`and nebulous profundities, ‘to ` 
enhghten rather than estound. Although some areas 
are too difficult for*eny deep explorations, the nature 


| @ national policy and the points on whit th, further . of the problem, the aims of its investigations and the 


< instruments they use have, been made clears. If 

some of the book is not easy. reading, any expenditure 

of effort on the part of the reader will be rewarding: . 
the -issues have not bsen avoided in an over-facile 

attempt to popularize scienco in terms nk exciting 

superficialities. P 
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The book is published in the United States; but 
more than half of the authors are British. The sections 
are as follows: science and human life (Bertrand 
-Russell) ; mathematics and logic (the late Sir 
Edmund Whittaker); astronomy and cosmology 
(Hermann Bondi); physics (Edward V. Condon); 
chemistry (John Read); biochemistry (Ernest;Bald- 
win); biology (the late Warner Clyde Allee) ; 
evolution and genetics (Julian Huxley); psychology 
(Edwin.G. Boring); anthropology (Clyde Kluck- 
holn) ; psychoanalysis (Erich Fromm); and science 
as foresight (Jacob Bronowski). 

. Bertrand Russell sets the stage for the subsequent 
contributors in his essay on the social relations of 
science; “It -is to progress in the human sciences 
that we must look to undo thé evils which have 
, resulted from a knowledge of the physical world 
" hastily | and .superficially acquired by populations 
unconsoious of the changes in themselves :that the 
new knowledge has made imperative. The road to 
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a happier world than any known in the past lies open ` 


“before us if atavistic. destructive passions ¢an be 
kept in leash while the necessary adaptations are 
made." 

.The late Sir Edmund Whittaker follows with a 
chapter on: the nature of mathematics from the 
philosophical and logieal point of view. This is 

. timely and useful in view of the fact that so much 
mathematics is devoted to the mcs of internal 
arrangement. 

Prof. Bondi discourses on the modem cosmologies 
and deals with the internal constitutions ,of the stars 
"in terms of terrestrial physics. This is followed by 
an“account of the problems of modern physics, with 
special reference to fundamental particles and waves, 
by Dr. Condon. Prof. Read's treatment of chemistry 

“is historical, and he is followed by Prof. Baldwin, 
who surveys the field of modern biochemistry with 
special reference to human physiology. 

The late*Warner Clyde Allee has a short chapter 
on the nature of a living matter, as a prelude to an 

, understanding of the human organism; and Dr. 
Huxley gives a short-historical account of a century’s 
work in evolution and genetics considered in the light 
of present-day human problems. “Through the new 
knowledge, the evolutionary process was .able for 
the first time to become conscious of itself. "The next 
decisive step in evolution will accordingly be the 
: fuller development of that self-consciousness. In 


- 


particular; ıt will be the conscious clarification of 


. the future m the light of the long evolutionary past 
and of the study of human potentialities. Once this 
‘has been done, ‘greater realization of possibilities 
rather than higher productivity; ‘fulfilment rather . 
than efficiency will become the over-riding aim.’ 

The chapters on: psychology, psychoanalysis and 
anthropology contain historical accounts of their 
subjects from the practical point of view, and” show 
their significance in relation to modern needs. 

Of particular interest is Dr. Bronowski’s last 
chapter of fifty pages on “Science as Foresight”. 

- “Machines, like animals, have evolved in two’ direc- 

` tions: the one toward 1nuscle and strength, and the 

other toward brain and foresight. We: can'use know- 
ledge to help us control our relations to our environ- 
ment because it gives us foresight. That is, experience 
encourages us to believe that the future follows the 
past in a repeatable pattern; and knowledge helps 
usto isolate and to forecast this pattern.” -. Thus, 

-Dr. Bronowski deals with the new electronic eal- 

culators and follows with a simple description of 
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those which have a mechanism for adaptation a 
learning. Such machines, which change not o: 
their answers-but also their approach to a probl 
as a result-of their own findings, form an interesti 
analogue to the human brain. Dr. Bronowski de 
in a lucid manner, by using analogues and diagran 
with the circuits of electronic calculating machin 
binary notation and the programming of machin 
From here he touches on topics in the fields 
cybernetics, the exploring machine, game-playi 
machines,” information theory, information a 
entropy. The last part of the chapter is devoted 
the logic of science and the nature of scient. 
knowledge. He anticipatés the development of 
machine which wil have & more subtle, hum 
characteristic—that of being able to base’ foresig 
on insight, “The processes of nature can be pictur 
ag messages written in a code whose unit-symb: 
are unknown to us. All that we can do, at any ste 
of our factual knowledge, is to prefer that code wh» 
makes what we know most orderly. That is, 
choose those concepts which organize the messag 
of nature most coherently, by maximizing ih 
content of information or meaning. "This is the t 
for the inductions by which-we try to generalize frc 
our particular experience - and to sgain & basis E 
foresight.” 
| There is an up-to- -date bibliography "with. notes 
each book, given under the headings of the chapte 
W. L. SUMNER 
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VIRTUOUS. ‘QUARRELS, 


Custom and Conflict in Africa 
By Prof. Max Gluckman. Pp. ix+173. - 
Basil Blackwell, 1955.). 125. 6d. 


HIS book contains the" text- of six- LM » 

Prof. Max Gluckman that.were broadcast 1 
-the B.B.C. during the spring of 1955. . Ha 
lecture is concerned with one of the standard topi 
habitually discussed by académic social anthrop. 
logists, namely, feud, chieftainship, family structu» 
witcheraft, ritual-and race relations. The present 
tion is admirably clear. As a handbook for unde 
graduate anthropologists alarmed at the prospect 
approaching examinations, it can be heartily recor 
mended. 

For the more sophisticated the interest of the box 
is of & different kind. All six lectures are hooked 
& common theme which, in parody, might be repr 
sented thus: (a) people who quarrel are people wl 
- have common interests; (b) péople who.live togeth. 
as members of the same political corporation ha 
.many-common interests; (c) therefore, people wl 
live together as members of the same .politic. 
corporation wil have many quarrels. 'Thüs state: 
the gyllogism is no more than a logically fallacio 
platitude, and yet it is essentially the same as tl 
Durkheimian thesis that groups which express: soci 


(Oxon 


solidarity at one level of opposition will be internal 


ss 


ségmented by faction at another. Prof. Gluckme 
has given the argument a novel twist by turning tl 
third leg of the syllogism back to front so as to read 
(c) therefore, people will have many quarrels in ord: 
that they may live together as members of the sarr 
political corporation. 

Thus garbled, the argument’ “might seem eve 
sillier than before, and yet in Prof. Gluckman’s hanc 
it becomes & most illuminating paradox. He show 


E 
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or example, that the conventions which governed 
1e operation of the Anglo-Saxon vengeance group 
‘ere rules which must lead to peace rather than 
iarchic war. Similarly, he demonstrates that in 
any different African societies there is a wide range 
? gituations in which the hatred generated by 
ructures of authority is quite explicit. Rebellion: 
zainst legitimate office-holders is almost institu- 
onalized. Paradoxical perhaps, and yet clearly the 
ablic expression of hatred is also a publie assertion 
7 the high value of that which is hated. The Barotse, 
e are told, “state explicitly that it is the lot of 
:aders to be hated, because they are the Law itse 
With regard to the family, Prof. Gluckman a argues 
ust, where relationship is effectively -mainíained 
mong a wide circle of kinsmen, then husband and 
ife must of necessity be somewhat estranged. Even 
glico is claimed to have a positive value; “witch- 
‘aft accusations, by projecting the responsibility for 
vil on to.the-scapegoat witch, permit the, ordmary 
«an to retain his faith i in the moral virtue of; brotherly 
‘ve even when his own daily actions are: anything 
«at kindly. : 
In all these cases ; there i is the common, ov that 
, isan essential feature of the working of any social 
7stem that the ‘friends’ of one context should be 
16 ‘enemies’ of another. It'is the divided loyalties 
wK ihe individual resulting from this contradiction 
hich: makes peaceful co-operation humanly possible. 
his, it ıs maintained, is true even in the context of 
1e colour bar of South African -native réserves. It 
. all very ingenious; such an analysis has many 
applications much nearer home than South Africa. - 
. useful and. well.selected reading list has-been 
dded-to the text of the original’ xus lectures. 
i a, E.R. LEACH 


E] *OEE ` - 


No. 4520 


€ 


MICTIONARY. OF TELEVISION AND 
2. . . RADAR TERMS E 
Isevier's Dictionary of Television, Radar and 
Antennas in Six Languages 


nglish/American ; ; French; Spanish; Itahan ; ; 


"utch and German. Compiled and arranged on an 


nglish Alphabetical Base by: W. E. Clason. Pp. 


41--760. (Amsterdam: Elsevier Publishing Com- 
any ;. London: Cleaver-Hume Press, Ltd., 1955.) 
305. > 


HIS is & most welcome "addition to the reference 
books dealing with the recent applications of 
dio to radar andstelevision techniques. Most 
orkers.in these fieldsifind that, sooner or later, they * 
ive to discuss progress with their contemporaries 
other countries or to read accounts of scientific 
id technical progress in other languages. The’ 
lvanees made during the past decade have been sò 
volutionary that’ most existing technical dic- ' 
maries are in many respects obsolete. Moreover, 
«4. science becomes more and more international; 
ere is a growing need for multilingual dictionaries. 
' was with the view of meeting this need that the 
iblishers planned a series of polyglot technical 
ctionaries, of which this one is the first, dealing 
4th television and radar and the aerials used with 
oth these applications. In planning this dictionary, 
e author and publisher have been guided by certain? 
*ineiples proposed-by..Unesco. The object of these 
‘mciples is to ensure that each dictionary produced 
cording to thém shall fit into place in &, pattern 
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which, it is hoped, may progressively extend over. all 
inter-related fields of science and technology and 
cover all necessary, languages. ' 

The arrangement ard lay-out of this volume have 
clearly been the subject of much ‘serious thought and 
experiment. At each 'double-page opening the. reader 
is presented with, on one side, thé English term or 

phrase in bold-face type, and a brief but adequate 
Rofinition of this tern’; while on the other page are 
givén the equivalent terms, in, each of five other. 
languages—Frefich, Spanish, Italian, Dutch and 
German—the gender of the term being indicated in 
each case. Each definition is numbered at' the 
extreme left and ‘right, respectively, of the double 
page. The basic language being English/American 
(according to the publishers), these definitions are 
arranged in alphabet:cal order. But the book is. 


r 


completed by five alpħabetical indexes for the other . 


languages mentioned, ziving the numerical reference 
to the English term. Where the usagé “of the 
‘Enghsh’ term differs in Britain" and in the United 
_ States, this is made quite clear, and the appropriate 
' eross-indexing is included. It is interesting td note 
that a number ‘of the terms are followed by the 
italic letters sl, meaning slang or code-names, which 
are;or have been in cormmon use among those engaged. 
in the development and application of radar in Great- 
Britain and the United States. Some, but not all, of: 


these have béen found to have equivalent terms m. 


other languages. 

The bibliography appended to the volume shows 
that full use has been made of the glossaries . and 
technical Uictionaries published in various counties, ` 
including those of the British Standards Institution, 
the American Standards Association and the. tee: 
national Civil Aviation Organization. 

The publication of this work is very opportune-et 
the present time in visw of the growing importance 
of the exploitation of radio aids to aerial and marine 
navigation, and the need to facilitate the inter- 
national exchange of -programmes in the further 
advance of television. The production of the book ig. 
excellent ; it is of a handy size, in a semi-flexible 
binding, and provided with a convenient thumb- 


index to, the different languages. It should be readily ` 


available for immediate reference by, every scientist 
and engineer engaged ia the fields of television, radar 
and the associated antenna systems. 

R. L. Surra-Rosz 


SPECTROSCOPY mr Re 
Eos WAVE-LENGTHS . 


Microwave Spectrosé€py ` 
By Prof. C. H. Townes and A. L. Schawlow. (Inter- 
national- Series in Pure and Applied Physics.) Pp. 
xviii+.698. ^ (Londor: McGraw-Hill dicate 
Company, Ltd., 1955.) 90s. 6d. 


Superi at Radic and Microwave frequaneiss 
By Dr. D. J. E. zm. Pp. xii+332- (London: 
Butterworths ‘Scientific Publications, 1955.) 45s. 


ICROWAVE speesroscopy may in some respects 

be regarded simply’as an extension of both 
radio-frequency - measurements and of infra-red 
, Spectroscopy to the spectral region lying between 
8 x 10° ejs. and 3 x “jou e./s. (that is, to wave- 
lengths between 10 cm. and 1 mm.). The techniques 
.of measurement may ke derived from each of these 
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limits or be entirely slaraciéristio of the centimetre” 
wave-length range itself. Thus the bolometer is more. 
usually recognized"-as, a detector for infra-red tadia-- * 
tion, whereas: the barrier layer rectifier is a circuit , 
element: often used at radio frequenciés. Both of 
these may be used for microwave measurements; 
but in addition there are the reflexion klystron and‘ “ 
magnetron as sources of power, the waveguides and 
cavity resonators as transmission networks which-are 


- features peculiar fo the: microwave techniques. and 


Lo 


E 


warrant a separate discussion. 

The results obtained from the microwave measure- - 
ments also have some similarity to those derived 
from the radio-frequency and infra-red regions of 
the spectrum, but yet have additional and important ` 
contributions to present. Gaseous -spectra ih the 
infra-red are usually concerned with transitions 
between the molecular vibrational. energy- -states, and: 
the rotational motion ` ‘gives rise to &' fine structure 
while’ nuclear effects are rarely resolved. In the. 
centimetre region, however, the absorption spectra 
arise directly from rotational transitions, and .a č 
structure ‘from the electric quadrupole moment öf- 
the nucleus is readily observed. The Stark effect also 
now gives rise to large perturbations of the energy-. 
states: and provides not only a useful method for 
detecting the spectra and identifying the transitions, 
but also enables the molecular electric dipole moment 
to be determined ‘accurately. The .Zeeman effect-is 


“Tess, frequently used for the investigation ‘of gaseous 


spectra, since few molecules are paramagnetic in the 


' ground-state; but the extension of microwaye spectro- 


scopy to the "absorption spectra from the solid state 
has been confined almost entirely to the investigation 
of transitions between the ground-state energy-levels 
of paramagnetic sites in crystal lattices. These 
measurements -have provided detailed information 
about the ground-state wave functions of transition- 
group ions, they. have allowed the determination of 
& number of nuclear spins, and théy are powerful 
techniques for the investigation of the different types 
of chemical bonding -and the structure of lattice" 
defects. . 
The first measurements at centimetre wave- lengths 
were carried out in 1934 by Cleeton and Williams ; 
but there was little subsequent work in this field of , 
research until ‘1946, by which time the development 
of radar. had provided suffigient instruments and 
experienced operators. During the past ten years; 
however, there has been such enormous activity that 
a review of the principles, the techniques.and the 
results is‘now. both -desirablo and necessary. To dis- 
cuss adequately the whole field of microwave spectro- 
scopy would be a formidable task, and the title of 
the book by Prof. C. H. Townes:and Dr. A.’ L. 
Schawlow disguises the fact that these authors have 
very wisely ‘limited themselves to a, considered 
treatment of the microwave measurements on gases. 


NATURE 


June 16, 1956 von. 177 
Sequitisy measurements on molecular beams ar 
.nuelear resonance.. The treatment of individu 
topies is therefore necessarily very brief, and tM 
reader may soon lose interest. One is,left with ti 
impression that too much has been ‘concentrat« 
within the compass of one ‘volume, an impressic 
' which is furthered both by the print and the diagram 
which also seem to be compressed. However, T 
‘Ingram’s book does include a great deal of inform 
tion, and the reader seeking a more detailed discuss 
of any particular topic will find a carefully, presente 
“series of references. It is & book, therefore, which 
^8 Survey rather than an authoritative text and me 
«be found useful by many of those who arè xronderiz 
" whether and how to start out into the field of micr 
“Wave. ADU CUNEDUpy. ` D. M. 35 BaacunEY 
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POLYNESIAN. TALES IN. POETRY 


NMoices'on the Wind 


E Polynesian: Myths <and- Chants. By. Ratharir 
Luomala; Pp. iv+191.> Hoa a a ‘Bernice x 
Bishop Muséum, 1955. ) np. Stn Tater ae 


AE peoples have their polit gs ‘and. -fairy"tale 
often transmitted in: the form of poetry. The 
study is of great importance since past events as we 
a8 the outlook on life of the people themselv: 
become enshrined m the tales. The story of Jaisc 
and thé Golden Fleece probably; results from s 
actual prospecting expedition . to the” head of tl 
Black Sea. We can ‘be very grateful, then, t€ 
Katharine Luomala for this volume, ‘which recites 
,number of Polynesian, tales. A Maori mother tel 
"her mischievous són. that he is a “Maui-of-a-thousane 
tricks”. The lad-is flattered, since what boy in ti 
South Pacific can ever: "hope to match-a single pran 
of the demi-god, the hero of innumerable’ adventure 
But who-was 'Maui'?,. ^ “a 
The Fakahina Island (formerly Niuhi) folk live c 
‘an atoll around which blow violent winds tending t 
force canoes out to sea. Here is a poem about; it k 
some unknown Fakahina composer: ^ 


' This is Niuhi, land of gales. 

Sail the canoe outside—it is driven to sea. 

Sail the canoe inside— itis driven to sea. . . 

Mark, will you, the form of the land of Niuhi, 

Like a roll of Hala leaves, 

. When sinks, 

` When wanes, - 

The Northeast Wind. s 
- (Fails my breath:!) M 

O speed the fame of Niuhi-. - 

to the world ! 


The aécount of the occupation of N ow Zealand 
‘too long to quote here, but is equally fascinatin, 
Naturally, some of the tales owe their -origm t 


m- 
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It is a well-written book which tréats the subject- > outside influences—often impossible nowadays i» 


matter with authority and maintains the reader’s 
interest. The early chapters give a thorough dis- 
cussion of the theory of microwave molecular spectra, 
while the later sections are concerned with the 
various microwave spectroscopes and contain a gréat 
deal of useful information about the measuring tech- 


“niques. There is also an extensive bibliography with 


about a thousand references. ^ 

The book by Dr. D. J. E. Ingram ds of quite a 
different type. The author has, 
to cover the whole field of microwave spectroscopy 
in all its aspects but also tò include the radio- 


£ x. 
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endeavoured not only ` 


trace. Thus the story of the hero who builds a gret 
boat just before a vast flood must have been intr 
duced into the folklore. Few-people have grown u 
in entire isolation ; somehow or other, ideas develope 
ih one area found their way around the world eve 
in ancient times. But it is only when we ha: 
studies like those under review that we can obtain 
picture of the ideas of a people and sometimes hinw 
"of past events in their history. The poems ai 
“charmingly rendered into English and the blacl 
and-white illustrations are delightful. 

_M. C. BuaxrrT 


June 16, 1956 


No. 4520 


tlectricity : Direct and Alternating Current 

3y Prof. Charles S. Siskind. Second edition. Pp. 
<ii+538. (London: McGraw-Hill Pubhshmg Com- 
any, Ltd.,:1955.) 43s. S 


HIS is an elemehtary text-book. As thé'author 
states in his preface, it ‘ 


NATURE 


‘is intended for use m.. 


‘echnical institutes, junior colleges, and short courses 


‘or non-electrical engineering students in univer- 
sities. . sU 

"The first four chapters deal with digect tiret, 
Jhapter 1 1s concerned with basic ideas of conduction 
ind the effects of electric current; the second and 
turd chapters deal with resistance calculations for 
:onduetors, and d.e. circuits, respectively ; ; the 
ollowing chapter discusses basic theorems and laws, 
‘or example, those of Kirchhoff, and the super- 
dosition’ and maximum power transfer theorems. 


These are illustrated m terms of direct current; but . 


shere is no mention of their application to thé à.c. 
jreuits, which appear in Chapter 5. As magnetism 


and electromagnetism are deferred until Chapter 6,. 


this means that: inductance is introduced before 
slectromagnetism is touched upon. Then, unlike 
most “British text-books, the chapter on electromag- 
netism has'no "mention of inductance. The remaining 
four chapters deal, with d.c. measuring instruments, 
alectromagnetic induction, -generators, and motors. 
The book on the whole is written quite clearly and 
is excellently produced. It would be surtable for 
National Certificate students. The advantage, how- 
ever, of having- such an American book (good of its 
"iind as it is) in Britain does seem doubtful. The 
«case against ıt is that it is expensive, there -are 
British text-books available, which cover the same 


«material, and, of more conséquence, the illustrations 


of usage and the units are thésé employed m Ameri- 
«can practice. à As an example, flux density is quoted 
in kilolines per square inch; & quantity not commonly 
employed in British teaching. W. FRASER 


«Chemistry of Carbon Compounds 


A Modern Comprehensive Treatise. 
E. H. Rodd. Vol. 3, Part A: Aromatic Compounds. 


Pp. xxiv+685. (Amsterdam: Elsevier Publishing 
"Company; London: Cleaver-Hume Press, Ltd., 
1954.) 115s. 


ITH the appearance of the first part of the 

third volume, this well-known compendium 
reaches that solid bed-rock of organic chemusíry— 
the aromatic compounds. Although this is, of course, 
a well-trodden subject, recent work—for example, on 
‘benzyne’ and the non-benzenoid aromatic compounds 
—shows that the field is by no means spent. 

The volume begins with a series of articles by 
authorities which seek to survey the familiar facts in 
terms of-modern concepts. Prof. C. K. Ingold con- 
tributes two such essays dealing with the benzene 
nucleus and orientation ın electrophilic aromatic 
substitution ; the result ıs an object lesson in clarity 
and brevity. Prof. D. H. Hey and Dr. G. H. Williams 
perform the same function for nucleophilic and 
homolytic substitution, and Dr. N. Campbell ends 
this preliminary survey with a discussion of the 
formation and fission of the benzene nucleus. 

The rest of the volume is devoted to a factual 
survey of the benzene series and simple derivatives 
thereof. This considerable task has been largely 
handled by Dr. W. J. Hickinbottom, with smaller 
eontributions:from Drs. J. Chatt and Z. E. Jolles. 
The presentation follows the pattern laid down in 
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* the previous volumes, alvhough the enormous amount ` 
` of material: available has needed more drastic selec- 

tion. 
“polycyclic and pseudo-aromatic structures are to be 


More complex mononucléar derivatives and 


dealt with in Vol. 3, Part B. > 


R. A. RAPHAEL 


Organic Chemistry 
By Dr. I. L. Finar. 
(Eondon : ~Longmans, Green ‘and Co., Ltd., 
40s. net. ~ 2 


HIS text, which is suitable for students reading 

for a university honours degree, was first pub- 
lished in 1951. It rapidly became popular, and a 
new edition was soonxequired. This popularity was 
possibly largely due to the author's plan of not 
adding the electroniz theory as a tail-piece, but 
blending ıt in with the descriptive material, a plan ` 
which helps the studant to make classifications and 
see inter-relationships and one that is conducive to 
an understanding of the subject. Conforming to the 


Second edition. Pp. xv 4-732. 
1954.) 


^ónternational rules ^f nomenclature, adopted in 


Britain by the Chemical Society in 1950, Dr. I. L. 
Finar,has now written prefixes denoting substituents 
in alphabetical order. The new system was announced 
too late for melusion in the first edition. 
Among the other changes are enlarged sections 
on molecular orbitals, reaction mechanisms, stereo- 
chemistry, heterocycie compounds and dye-stuffs. 


"Thus the introductory section on molecular orbitals 


now occupies sıx pages. Dr. Finar, dispensing with 
mathematics, offers a simplified explanation of the 
concept and expounds its significance for the under- 
standing of bonding problems. Thereafter, for 
instructional purposes, he uses it in conjunction “with 
the valency-bond theory. These additions undoubt- 
edly mprove what was already a good book. 
G. F. 


The Moon 

A Complete Description of the Surface of the Moon, 
containing the 300-inch Wilkins Lunar Map. By 
Dr. H. Perey Wilkins and Patrick Moore. Pp. 388+ 
14 plates. (London: Faber and Faber, Ltd., 1955.) 
63s. net. j 


HIS discussion of the physical features of the 
Moon's surface includes a chart in twenty-five 
sections on a scale of 32 inches to the Moon’s diameter. 
It is reduced from tlié-Jarger one by Dr. H. P. Wilkins 
published in 1952. - Each section is accompanied by 
a description of the principal formations represented 
therein, the rectangular co-ordinates, elevations, and 
dimensions being given in most cases. The chart is 
based on visual and photographic observations, and 
the surface is shown in great detail. A number of 
large-scale drawings .and reproductions of some 
excellent photographs supplement the chart. Con- 
siderable attention is given m special maps to features 
near the limb, which are difficult to study even under 
favourable conditions of libration and illumination. ~ 
The introduction summarizes the history of seleno- 
graphy and reviews the classification of the various 
types of formations. Several pages are devoted to 
an exammation of saspected changes m the lunar 
surface that have been reported from time to time. 
A useful account of the techniques employed m lunar 
photography is given in an appendix by E. A. 
Whitaker. : 

The volume will previde for beginners an attractive 
introduction to the study of the Moon’s surface; for ~ 
praetised workers in the field it will serve as & useful 
supplement to earlier publications. - 
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HE papers submitted to the Geneva Conference 
last August were prepared at great speed, 
printed in many cases by offset lıthography, and 
were illustrated with diagrams of indifferent quality. 
The United Nations is now publishing the -full pro- 
ceedings in a series of sixteen volumes in which the 
papers are grouped into main subjects, together with 
the discussion at the end of each session of the 
Conference. Vol. 3, on “Power Reactors’, was the 
* first to appear, followed by Vol.:2 on “Research 
Reactors” and Vol. 14 on ‘“Isotopes’*. The 
volumes are printed on a high-quality paper on 
which all diagrams and photographs appear with 
excellent definition, and editing has been of such a 
high standard that in the detailed reading and study 
of a dozen of the papers I have failed to find a 
mistake. 
which I think is a pity. In Britain we accept severe 
pruning of the printed record of a discussion in the 
interests of brevity ; the recorded discussion in these 
columns could have been cut by 75 per cent without 
any loss of scientific context. However, the time 
allowed at Geneva for discussion was so short that 
it was the least important feature of the Conference. 
Vol. 3, “Power Reactors”, is for the engineer and 

- applied physicist possibly the most interesting and 
important of all the, proceedings. Here we have 
American, Russian and British accounts of the post- 
war design and construction of power réactors, and 
to many attending the Conference these accounts 
contained much that was new. There are also 
important authoritative plans for the future par- 
ticularly emanating from the United States, while 
ideas from Holland contam great originality. To 
_those who ask which country is ahead in reactor 
development, the answer can be given that all three 
of the Great Powers have ‘firsts’ to their credit; the 


American breeder reactor first produced 100 kW. of, 


electrical power in 1951, and the submarine reactor 
produced an undisclosed amount of power in 1953; 
the. Russian graphite water-cooled enriched reactor 
first produced 5,000 kW. of power in 1954; while 
the British ‘first’ will be the first 50,000 kW. genera- 
tion of power from a natural uranium gas-cooled 
reactor—pogsibly this summer. In magnitude of 
effort based on population, Britain and America are 
almost on a par: Great Britain has two major 
developments, the gas-cooled natural uranium reactor 
and the plutonium breeder reactor, whereas America 
has her famous five-point programme of designs now 
being built. The U.S.S.R., on the other hand, would 
appear to be behind—at least plans were only 
referred to in very general terms, from which it is 
not possible to infer how many different types have 
been seriously pressed. In spite of the taunts often 
flung at the United States for its over-developed sense 
of. security, the American papers disclose far more 
detail than the British or Russian papers, and in the 
' * Proceedings of the International Conference on the Peaceful Uses 
of Atomic Energy, held in Geneva, 8 August-20 August, 1955. Vol. 2: 
Physics: Research Reactors. Pp. vin+471. 8 dollars; 672 ; 84 Swiss 
francs. Vol. 3: Power Reactors. Pp. viii+389 7.50 dollars ; 54s., 
32 Swiss francs. Vol. 14: General Aspects of the Use of Radioactive 
Isotopes; Dosimetry. Pp. vili+305. 6.50 dollars; 45s., 


28 Sw: 
franes. (New York: United Nations; London: H.M. "Stationery 
Office, 1955 and 1956.) 
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uu PEACEFUL USES OF ATOMIC ENERGY 
By Dr. T. E. ALLIBONE, F.R.S. 


Exhibition at Geneva there were beautiful example: 
of American fuel elements of all kinds. 

As Dr. A. M. Weinberg stated in an opening review. 
there are a large number of types of reactor, of whick 
a dozen or so are very promising; &nd' the centra 
issue 18 to trace out of this welter those most likely 
to succeed. Again, it depends on what is meant by 
‘succeed’. Great Britain, with a lunited gaseous 
diffusion plant, has chosen to concentrate on the 
design which uses natural uranium, whereas the 
U.S.S.R. prefers to build a 100,000-kW. station using 
& reactor enriched to 2-5 per cent; and wher 
Academician Kurchatov was m Britain recently he 
stated that it ıs more economic to use enriched fue 
in a water-cooled reactor than to use natural uranium 
in a gas-cooled reactet. The United States five-point 
plan of reactors uses enriched fuel in all designs. 
The answer will not be found until the reactors have 
been built and operated for some years, during which 
time industry will be developing better designs oa 
the existmg types. 

The American industrial reactor most advanced m 
construction is the pressurized water reactor (P.W.R.» 
bemg built by Westmghouse at Shippingport to 
supply 60,000 kW. of power to the Duquesne Light 
Co. and due to operate next year. Light water at 


'2,000 Ib. per sq. in. is both the moderator and the 


coolant flowing through the reactor at 200 tons a 
minute and being raised only 34 deg. F. The pressure 
is kept high to prevent boilng, since boiling and 
steam formation resultin instability of power output, 
localized hot-spots, and im pitting of the „reactor 
vessel. (It is noted that in another American design 
boiling is freely allowed, and discussion did not clear 
up this paradox.) The reactor vessel is of formidable 
proportions, 33 ft. in height, 9 ft. in internal diameter 
and 84-in. wall thickness with a removable closure 
head. The core is small, only 6 ft. in diameter and 
height; ıt contains 12 tons of uranium in the form 
of oxide with an additional enrichment of $ per cent 
of uranium-235 localized in ‘seeds’ in the core, and 
will have a breeding coefficient of 0-8, that is, produce 
eight atoms of plutonium for ten atoms of uranium- 
235 undergoing fission. The design appears to be 
conservative and safe: the manufacture of pressure 
vessels 18 reliable, absence of boiling avoids many 
uncertainties, the temperature 318 moderate—only 
540° F.—and the materials are well known; the 
only ‘exotic’ material is hafnium, used as a control 
rod. What is not easy 18 the detection and removal 
of burst fuel elements. 

By contrast, the Argonne Laboratory has experi- 
mented widely with a water-cooled, water-moderated 
reactor operating at only a few hundred Ib. per 
sq. in., so that boiling occurs low down in the core 
as the water is pumped upwards, and such a reactor 
to develop 6,000 kW. of electricity is now under 
construction. The daring experiments conducted on 
the first experimental reactor have shown how 
inherently safe is this design when steam voids are 
formed in the core, and when pressures are suddenly 
lowered or raised ; no other reactor has been treated 
in this same free-and-easy fashion. Protagonsts of 
this design also place weight on the lower temperature 
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the fuel elements, with- consequent less corrosion 
mage; but as there is such a big difference in 
“wer output of the pressurized and boiling-water 
«actors, the cost comparison given in the -sum- 
arizing paper in this volume is not. significant. 
The Americen sodium-cooled graphite-moderated 
«actor is one of the most daring designs, and is due 
operate this year at a heat output of 20,000 kW. 
ot to be connected to an electrical generating 
ant). The attraction’ is the avoidance of high 
essures, the ability to reach high - temperatures 
,000—1,200^ F. are mentioned in two papers, one 
* which is speculative) and the ease—becauso of 
«sence of a pressure vessel—of replacing ` ~ fuel 
sments. The penalty is the necessity to” encase the 
‘aphite moderator blocks in thin-sheet zirconium 
ms, and to conquer the problems of sodium or 


dium-potassium cooling; these had to be resolved- 


r the fast-fission reactors and appear to be spoken 
` with great confidence. North American Aviation 
». has a plan for a 75,000-kW. generating station 


«sed on the present work, and anticipated costs are. 


wW. 


ere is & tremendous waste of metallurgical effort iù 
actors so far described. All this advanced metal- 
rgy has to be undertaken so long as the fuel is 
sed in solid form; does the homogeneous reactor 
' the liquid-metal fuel reactor point the way to the 
ture ? The former is on the five-point programme, 
ie latter has not yet got so far. The former has a 
ng history dating back to the Los Alamos 1944 
-&ter-boiler; now it looks forward to producing 
),000 kW. of heat this year using highly enriched 
canyl’ sulphate solution in heavy water, with a 
‘'anket of thorium solution in which the breeding 
efficient may exceed unity. The design calls-for 
ary lugh pressures—2,000 Ib. per sq. in.—to prevént 
sullition; but the vessel for this power rating is 
aly 5 ft. in diameter, including the blanket. Another 
traction is the inherently high stability due to the 
»gative temperature coefficient of reactivity ; but 
lere are serious hazards, the greatest of which is 
akage, since the whole vessel and all the pipes to 
eat interchangers, etc., contain solutions. carrying 
sion products. This reactor does not appear to 
ive the support of industry; it is the work of the 


akridge Laboratory of the United States Atomic _ 


nergy Commission. 

American industry has become much interested i in 
1e fast breeder reactor based to a large extent on 
10 Argonne reactor now under construction for 
),000 KW. of heat. In this, liquid sodium flows at 
1,000 gal./min. past stainless steel tubes containing 

m the core a plutonium-urenium alloy, and in the 
Manket uranium-238. In spite of the very high 
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One cannot, however, escape from the feeling that - 
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specific thermal loadirg, the reactor is ‘regarded as 
safe, partly due to the large volume of:godium in the 
primary system which provides thermal inertia, and 
- great hopes are centred on this engineering develop- 
ment: it holds dut the ultimate goal of "breeding all 


the fuel needed for future reactors’; indeed, breeding . 
must be successful fer the long-term success of - 


nuclear power. 

The British reactor plans have received wide 
publicity, but the ameunt of detail supplied about 
the Dounreay reactor is far smaller than that for the 
Argonne reactor; so the reader of these volumes of 
the Geneva Conference is not able to judge whether 
the problems are bemg tackled on very different 
lines. The note of caution was struck moré in: the 
Dounreay description, and for safety the reactor is 
* to be housed in a steel sphere, as is the American G.E. 
reactor; but the Argonne reactor is not so encased. 

Vol. 2, “Physics: Research Reactors”, supplies 
the basic information on which the power reactors 


* have been developed, and describes the many forms 


of research reactors with which reactor experi- 
‘mentation has been aad will continue to be done, 
including the testing of fuel elements in high neutron 
fluxes. - 

One-half of Vol. 14 & concerned with the prepara- 
tion and use of radiosctive isotopes in industry in 
many couritries, the other half contains thirty papers 
on dosimetry. As Dr. P. C. Aebersold says in his 
opening review paper, “The Importance of Isotopes 
in Industry", the uses of isotopes have grown rapidly 
in nine years, but they are still far from attaming 
them world-wide potential for the gaining of new 
knowledge: The papers in this volume should be 
widely read by scientigss in industry and. research 
associations, so that in appreciating what has been 
done readers may the more vividly appreciate what 

| steps they can take in their own organizations. The 
diversity of uses is too great to review in a short 
paragraph ; each counzry has some new examples to 
_ quote, but Mr. S. E. Eaton’s American paper shows 
^ how a company specializing in tracer techniques can 


t 


range far and wide in suggesting solutions to count- - 


less industrial problems of considerable complexity. 

With: the advent of kilocurie gamma-ray sources, 
the X-ray supply industry is affected. There is a 
big jump in the number of firms now using radio- 
graphy for inspection and fault detection. We are 
about to enter a new phase of development, when 
megacuries of cæsium per annum become available 
from the power reactor processing plants, and when 
spent fuel elements msy be employed to -give doses 
of megaréntgens per minute. With sources of these 


magnitudes, the chemizal, agricultural and the food ' 


industries may begin to benéfit on a really large 
scale in a few years tine. 


By JAMES G. HALCROW 


URING the past three years, a small research 

unit of the Colonial Insecticides, Fungicides 
ad Herbicides Committee has been engaged in an 
sological study, of Anopheles gambiae Giles” in 
Kauritius. This insect has survived and increased ; : 
vob as a result of an’intensive house-spraying .cam- 
aign, the incidence of malaria on the island has 
een reduced to very small proportions. - It was 


* 


considered desirable shat the matter should be 
investigated: . 

Many workers in Africa have commented ‘upon 
the ease with which 3his anopheline can transmit 
malaria ; yet at no time has a prima facie case been 
made out against it as a-vector of malaria in Mauritius. 
It has always been condemned on African, rather 
than local, evidence ; though a worker in Mauritius, 
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some thirty years ago, declared it was not “a domestic 
mosquito”, The large-scale malaria eradication 
scheme of 1948-52 for Mauritius, based on residual 


insecticidal house-spraying, was, unfortunately, not * 


fully documented on its entomologidal aspects ; but 
it did eradicate Anopheles funestus Giles, while failing 
to control A. gambiae. Malaria is almost unknown 
in the island, at the time of writing. The problem 
in 1952 was then a virtual absence of proved malaria 
_in-the abundant presence of a potentially powerful 
“vector. Possible theories at that time were based 
on ‘zoophilic’ or ‘DDT resistant’ vectors. I -have 
not obtained confirmation of them at any time; I 
found A. gambiae to, be a facultative feeder and to 
be generally highly susceptible to effective DDT 
contact. 

The host preferences of A. gambiae were in 1952 
quite unknown, though the high percentage with 
thoracic, and proboscal, infections of Filaria bancrofti 
argued against a purely zoophilic feeding regime. 
Stomach smears of 1,254 insects in all were examined 
at the Lister Institute, London ; most of them showed. 
blood of bovine origin, but a majority.of the insects 
were found in and around cowsheds. The majority 
of them preferred to rest in cowsheds, typical counts 
averaging 20-200 gambiae per cowshed.' In houses 
examined, on the other hand, the average was less 
than one per hundred houses. It is further of interest 
that malaria and bancroftian filariasis are sometimes 
confined to the inhabitants of a small group of houses 
in a village. This ‘parochialism’ of gambiae may be 
due to the fact that it is not generally an insect of 
strong and sustained flight, so that little migration 
from an attractive feeding and resting site takes 
place. Captive female A. gambiae seem better able 
to mature their ovaries on a diet of human blood 
(see Table 1). 


Table’ "d "Percentage of female A. gambiae maturing ovaries after a 


single feed of blood 
. Man 78 
Cow 62 
* Deer 49 


In Mauritius, there is a wild-animal reservoir 
estimated at about ten thousand deer, plus many 
mionkeys and some wild pig. In the sister island of 


Réunion, the wild animals are absent, and the.people - 


may therefore Jack a valuable protective barrier 
against A. gambiae. 

Figures were obtained which show that the noc- 
turnal population of A. gambiae in cowsheds was 
largely composed of unfed mosquitoes. The day 
population of females was principally in the late 
blood-fed or half-gravid stages. Ovarian dissection 
of both day and night populations showed a ratio of 
nulliparous to parous insects of approximately 9 : 1. 
Gravid females were commoner in cowsheds by day 
than by night; this suggests an early evening exodus. 

By ‘experiment in the insectary, the gonotrophic 
cycles (the time-interval between partaking of the 
initial blood meal ‘and the commencement of egg- 
laying) were studied cin the ,winter and summer 
seasons. The abdominal/ovarian classification used 
‘was that put forward by many authors, namely : 
Stage 1. 


Unfed: - thin, non-distended abdomen. 


Stage 2, Blood-fed : abdomen gorged with fresh red blood. 

Stage 3. Half-gravid: black mass of blood in abdomen; apex of 
abdomen becoming yellow-white "In colour. 

Stage 4. Gravid: blood digested, abdomen distended with eggs. 


Li 
The gonotrophit cycle in winter extended over 
97 hr.; that in summer took 94 hr. to complete. 
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There did appear to be a tendency for the gonotroph’ 
cycle to shorten or lengthen according to the hos 
animal in use. 

Activity cycles of A. gambiae were studied througt 
out the night on numerous occasions. (The nocturni 
study of a nocturnal insect is still so rare as to k 
worthy of note.) It was found that the Mauritia 
gambiae reached its peak of activity earlier in tk 
night than did the gambiae of Africa. At first, > 
was not clear whether this might be due to som 
genetical difference, for an introduction of the mos 
quito into Mauritius would not, unless it were 
massed ‘or repeated introduction, carry the fu 
genetical potentialities of the species. Howeve. 
other Mauritian mosquitoes, for example, Anophek 
constant Lav., and, Culex fatigans Wd., show th 
same early peak of 1 nocturnal activity. From othe 
islands also there have come reports of gambic 
activity reaching a late crepuscular peak. It : 
possible that the rapidly rising relative humidity « 


‘the night air, in a small island, may cause the cessatio 


of flight activity. 

After field-studies, the nocturnal activity « 
gambiae was considered in the insectary, whe» 
‘biting cycles’ were studied. The ‘biting cycle’ we 
defined as the hour-to-hour fluctuation in a nocturni 
population of .unfed gambiae, whether parous < 
nulliparous female, which were seeking a blood-mete 
The ‘activity cycle’ was defined as the hour-to-hor 
fluctuation of a nocturnal population of gambia 
The latter cycle considers the population in genera» 
the former judges the intensity of attack by tł 
female on the host. The ‘biting cycle’ was foun 
to be some 1-2 hr. later in its peak than the gener: 
activity cycle. The early nocturnal peak of activit 
of gambiae is of interest in that it coincides with th 
time of night when the human population are ouw 


. of-doors engaged in various and varied social activitie. 


In effect, A. gambiae need never enter a house t 
secure & blood-meal.. On the subject of houses, it 
noteworthy that the walls, treated annually wit 
DDT, are re-plastered with mud and dung ever 
New Year and on certain other festivals. A wa 
sprayed with insecticide two or three days previous 
may then be covered with fresh plaster and rema» 
untreated until the next spraying. 

It was confirmed that A. gambiae in Mauritius we 
a minor vector of bancroftian filariasis; the maj 
vector was found to be Culex fatigana Wå., & mo: 
quito not easily deviated from man; indeed, it we 
noted that 84-0 per cent of the C. fatigans collecte 
from eowsheds had fed, not on cattle, but on ma 
The status of A. gambiae as a vector of malaria 
{fár from clear. Past records, when available, indicat 
little of value. Of 4,526 dissections of stomachs ane 
salivary glands since 1952, only two light stomac 
infections were observed. In the continued ‘ar 
abundant presence of A. gambiae and the preser 
low level of diagnosed and proved cases of malari 
it would seem reasonable to regard A. gambiae as 
poor vector of malaria m Mauritius. It is no 
perhaps, remarkable that despite DDT and ant 
malarial drugs, malarial cases still occur from tix 
to time ; what is remarkable is that in spite of adult 
cides, larvicides, drainage works, and health educa 
tion, gambiae has not only sürvived but has eve 
increased its range. Its ability to recover fro» 
natural catastrophes was seen in 1955, when torrenti. 
rains.and high winds caused by a close approach + 
a cyclone destroyed the immature stages. Withh 
days, more immature stages began to appear, presun» 
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ably from eggs laid by the gravid females which 
sheltered indoors and had escaped destruction. 

The rapid completion of the life-cycle during the 
summer months—abqut seven days from eclosion to 
adult emergence—undoubtedly. helps the insects to 
make good any losses suffered. The winter life-cycle 
oceupies about fifteen days from eclosion to adult 
emergence. Various authors have commented: that, 
in Mauritius, the extinct 4. funestus had a life-cycle 
at least three times as long as that of A. gambiae. 
It is possible that A. funestus was unable to build 
up its numbers when attacked by residual insecticides 
because its life-cycle is too long. 

The ecology of the egg of A. gambiae was confined 
to eclosion studies, size of egg batches; and resistance 
shown by the eggs to salinity and desiccation. The 
duration of the egg stage m waters of known com- 
position -was found to be significantly longer m 
winter than in summer. Egg batches per female 
were larger in summer, both for the eggs of later 
gonotrophic cycles as well as for the first cycle. The 
numbers of eggs per batch fluctuated according to 
the host animal in use (Table 2). 


D 


Table 2 
Host animal Eggs per female A. gambiae 
Man 140 454 
Deer 198 4.8 9 
1 Cow RE 111 49 4 
Guinea pig E 105 +89 
Rabbit 100 796 


Eclosion took place to some extent in water 
heavily charged with sodium chloride or copper 
sulphate. Continued development of the emerging 
larvæ was found to cease when the sodium chloride 
content rose to 17-5 gm. per litre. Eggs kept on damp 
filter-paper at room temperatures gave good eclosion- 
rates after 10-14 days. Normal eclosion was con- 
sidered to be.78 per cent or more. Eggs placed on 


dry filter-paper ^at room temperatures failed to > 


hatch after six days. 
Standing agricultural water was found to form at 
least 43 per cent of all breeding sites. The sites of 
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standing water in cane fields were ever changing; 
rarely did & site allow for the emergence of more 
than two generations. As one site drained away, or 
evaporated, another might appear as little as twelve - 
inches away. 

The period when the pupation-rate reached its 
maximum was stud:ed by observing personally the 
pupation of 9,785.faurth instar larvse (see Table 3): 


Table 3 
Tima Pupation (per cent) 
Daylight hours “6.0 a.m.-5.0 p m) 12 
Twilght |, 150 p.m.-7.0 p.m. - 56 
Night » 7.0 p.m.-6.0 am ) - 32 


Some little work was done on the parasites and 
predators of the lazve of A. gambiaé: Protozoan 
and fungal diseases were observed ; but few results 
of any practical value were gathered concerning the 
predators. 

Briéf morphologieal studies were made; for 
example, (a) a study of the tarsal sensillz, and (b) the 
maxillary index. Qf (a) little resulted ; 
differences of taxoncmie value were not to be found 
between individuals of the main population and 
individuals of the salt-water group. A comparative 
study of the maxillary dentitional range of A. 
gambiae and four other Mauritian mosquitoes has been 
made. The maxillary dentitional ‘range of the 
Mauritian A. gambice wag determined to be twelve 
to sixteen teeth. 

A subsidiary study was carried out on ‘the saline- 
loving group of A. gambiae; known loosely (and 
wrongly) in Mauritius as either ‘A.-melas’ or ‘salt- 
water gambiae’. In a paper to be published elsewhere, 
morphological and biological observations will be 
presented to suppor; the erection of ‘this group to 
formal sub-specific rank. 

The full report on which this brief account jè based 
hasbeen deposited with the Colonial? Products’ 
Laboratory, Imperial Institute Buildings, London, 
S.W-7. 


ITS ECOLOGY, DISTRIBUTION AND ORIGIN* 


By Dr. ANTON FR. BRUUN i 
The Galathea Expedition, 1950-52, Copenhagen 


Ecology 


EFORE defining the environment of the abyss 
fauna, its relations to the other ecological zones 
of the deep sea must first be outlined. This is done 
schematically m Fig. 1, showing the percentage 
partition in area of the deep-sea floor, with respect 
to the intervals of depth against the profile. Light 
and temperature conditions as they apply to tropical 
and subtropical regions are also indicated. 

Fig. 1 shows clearly the small volume of the water 
masses above the thermocline, centred at about 10° 
C., in comparison with the cold-water masses below 
the 10? C. isotherm. The comparison becomes even 
more striking when ıt is remembered that on the 
poleward side of the subtropical areas such cold water 
is found from the surface to the bottom. But even 
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the water layers of 4-10? C. and the area of the 
bottom they occupy are relatively small in com- 
parison with the huge body of water with tempera- 
tures always below 4° C. and covering the greater 
part of the deep-sea floor at depths of 2,000 m. or 
more. These are the-true abyssal depths, the typical . 
habitat of the abyssel fauna. : 

We must here disregard „such highly interesting 
Seas as. the Mediterranean, “the Sulu and the North 
Polar, which have ño connexion with the oceans 
at 2,000 m. and have theréfore very different tem- 
perature conditions :n their abyssal reaches. Also, 
their total area is very limited compared with that . 
of the oceans. 

Area. The total area of the oceans: and seas 
‘adjacent to them is 361x10° sq. km. If the 
upper limit of the abyssal depths is set at about 
2,000 m., their area about 84 per cent of the total 
area. Even if the depths between 2,000 m. and 
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3,000 m. are excluded, the total area is only reduced 
by 6-8 per cent. If the extreme depths beyond 
6,000 m. are excluded, there is further reduction of 
a mere 1-2 per cent. Therefore, by far the greater 
part, 273x108 sq. km. or three-quarters of the 
area, lies between 3,000 m. and 6,000 m. THis is 
more than.half the total area of the Earth (510 x 109 
sq. km.). The abyss is thus the largest known 
ecological unit, but, unfortunately, also the least 
explored. 

Sediments. The bottom 1s mostly covered by soft 
ooze or clay. Suiceous oozes occupy 38 x 105 sq. km., 
calcareous oozes 128x10* sq. km., and red clay 
102 x 108 sq. km. g 

Temperatures. The abyssal zone is delimited from 
the bathyal zone by the temperature isotherm of 
about 4° C. This means that there will be a very 
narrow total range in abyssal temperatures, and a 
still narrower range within geographical areas. 
Furthermore, there ıs no seasonal variation m 
temperature. 

Salinity. An average figure may be set at 34-8 per 
mille, and the variation is only about + 0-2 per 
mille. 

Oxygen. In general, the bottom water contains 
sufficient oxygen to support at least some life, as 
Shown by the fact that large azoic areas are unknown. 
Koezy! has demonstrated a certain, sudden decrease 
of oxygen in the water layers from about 20 to 50 m. 
above the bottom down to a layer 1 m. above the 
bottom. In the Indian Ocean, this decrease amounts 
to values about 10 per cent of the oxygen, content of 
about 4 ml/l. Brouardel and Fage? have shown a 
further decrease of oxygen in the last metre above 
the bottom at a depth of 460 m. 

Alkalinity, pH; carbon dioxide, phosphate and 
silicate. Koczy has also shown a definite gradient of 
these chemical features close to the bottom, the 
alkalinity showing a shght merease, while the other 
constituents decrease. This phenomenon must be 
closely connected with biological processes; but more 
observations are badly needed. 
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Ecological zonation of the ocean 


Pressure. The ecological factors mentioned abov: 
are not specific for the abyssal zone in the same sens 
as the hydrostatic pressure, which amounts to value 
from about 200 to about 1,100 atmospheres. Lael 
of light and low temperatures may occur at shallowe 
depths, but in combination with a high hydrostati 
pressure are only found m abyssal depths. This wa 
stressed by Fontaine’, who carried out a series o 
experiments showing varying resisbance to pressur 
in different animal groups; he also showed tha 
the rate of metabolism of Pleuronectes, Gobius anc 
Palaemon increased with pressure. Others hav 
followed with similar experiments; but m all thes 
only shallow-water animals have been used. It wa: 
not until ZoBell* succeeded in cultivating baoterii 
from the bottom of the Philippine Trench that th 
existence of organisms adapted to pressure wa 
proved. Such barophilic bacteria must be cultivate: 
under a hydrostatic pressure of about 1,000 atmo 
spheres, and at a low temperature, because they ar 
also psychrophil and very. steriothermal. 

It is reasonable to conclude that more bighi; 
organized animals may be still more sensitive tı 
pressure. : 

Food. All organisms living below the photo 
synthetic zone must depend upon the amount o 
food existing in or smking below this zone. The ok 
idea of a rain of dead bodies of plankton organism 
reaching the deep-sea floor, has not been sub 
stantiated by finding such a settling in any quantity 
But if food is thought of m terms of any energ; 
stored in organic matter, there is certamly a rain- o 
excrement, cast crustacean skins, tests of salps, etc. 
which, however, cannot be digested directly by 
animals. Nevertheless, 30-40 per cent of the remain 
ing orgame carbon can be converted into bacteria 
cell substance, the rest being oxidized by the bacterii 
during the process. Such bacteria may serve direotl 
as food, with protozoans, mud-eaters or filter-feeder: 
as the second link in a new food-chain. 

It is commonly asserted that the greater the dept! 
the less the supply of food. This is probably not so 
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because the abysso-pelagie zone is 

so poorly populated, even with 
bacteria, that the amount of - 
organic debris reaching the bottom na 

is much the same whether the 
depth be 2,000 m. or 10,000 m. 
provided the supply from the sur- 
face is the same. Even any bact- 
erial decomposition during the 
sinking must be inhibited, because 
of the steadily increasing pressure, 
and only at the bottom itself can 
bacterial activity really start. 

It is well known that a certain 
number of abyssal animals live 
close to the surface as larval 
stages, such as the leptocephali of 
the deep-sea eel Synaphobranchus. 
When such larvæ metamorphose 
and start living at the bottom, 
they must provide a considerable 
amount of directly available food 
for the abyssal predators. Only a 
small fraction of the number which 
descend ultimately grow up for 
recruitment to the breeding stock. 

Other direct sources could be the dead bodies of 
surface animals which are too big to be swallowed 
by any predator. Ear bones of whales and the teeth 
of sharks—the more permanent remains of these 
animals—are often found on the abyssal floor. A 
dead whale of 50 tons must attract scavengers for a 
long time and thus form a local focus of abundant 
food for predators. 

There are several sources of indirectly available 
supplies; but their relative importance is difficult to 
estimate. 

The amount of dissolved organie matter is prob- 
ably very important. It is certainly fairly high, 
about 0-5 mgm./l., according to the few determina- 
tions made first by Krogh* and more recently by 
Plunkett and Rakestraw*. But more determinations 
are needed from water very close to the bottom in 
order to estimate the rate at which organic matter 
is consumed by bacteria. 

Besides the particulate organic matter of animal 
origin already mentioned, remains of land plants, 
such as branches, leaves or fruits, together with sea- 
weeds from the coastal belt, have often been included 
in hauls from deep water (Fig. 2). Except for a very 
limited amount, all this debris must be converted by 
bacteria into digestible matter for animals. 

In many regions where plant debris has been found 
to be abundant, the quantity of animals has been 
correspondingly great. 

On the whole, the food supply in the abyssal zone 
may not be termed plentiful; but it is no more 
seanty than in any other benthic zone of the deep 
»eean below the layers in the proximity of the photo- 
synthetic zone. 

Animal communities. It is not possible to give 
ven an estimate of the number of species of the 
ibyssal zone, since new species still appear in almost 
ery haul. Furthermore, the taxonomy of several 
groups needs a thorough revision, which. will again 
‘educe the number of species described. It is there- 
‘ore of very limited interest to state, for example, 
ihat eighty-eight species of the holothurian order 
Glasipoda have been found in depths exceeding 
4000 m.; or, similarly, that the ophiuroid family 
Jphiolepididae is represented by forty-nine species. 


No. 4520 


1107 


Fig. 2. Plant debris from the bottom of the Philippine Trench, 10,190 m. 


Nevertheless, the figures must in some way indicate 
quite a varied fauna, and the same impression is 
apparent in several other major taxons. 

However, the abyssal fauna can scarcely be com- 
pared with the diverse communities of a coral reef. 
This is not surprising, because most of the environ- 
mental conditions in tae abyssal zone are so extremely 
uniform. The food supply and the increasing pressure. 
with depth are the exceptions. 

Ecologically, the fauna forms a typical soft-bottom 
community with a deminance of burrowing species, 
mixed with sedentary stalked species, like sponges, 
colenterates and tunicates. Exposed rock surfaces, 
which are relatively rare, have been even less explored 
than the level bottom and have revealed a poor 
epifauna. This is so because the quiet conditions 
allow sedimentation to take place on much steeper 
slopes than those of shallower water with its strong 
eurrents and wave action. 

It appears impossible to single out any character 
of morphological adaptation, which is not also seen 
in animals from shallewer ecological zones. 


D stribution 


Vertical. Many species have a very wide range, 
extending upwards even to the continental shelf ; 
but there is no doubs that the number of species 
decreases steadily wita increasing depth. Between 
6,000 m. and 7,000 m. a considerable number of 
major groups disappear. This is the transition zone 
leading to the depths of the trenches, which at 
10,000 m. in the Kurre Trench? and the Philippine 
Trench’ contain only six and eight species, respec- 
tively. The Danish investigations in the shallower 
Sunda, Banda, New Britain and Kermadec Trenches 
gave similar results, and systematic studies have 
shown a large number of new species found nowhere 
else. Combined with ZoBell's work on barophilic 
bacteria, the impression is gained that the trenches 
form an ecological zona of their own, for which the 
term ‘hadal’ is suggessed (hades, the Greek under- 
world). The all-important biological factor in the 
hadal zone is the higa hydrostatic pressure, 600- 
1,100 atmospheres. 
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Even within the true abyssal zonë, 2,000-6,000 m., 
there is a certain degree of segregation into an upper 
and a lower subzone. The fish Acanthonus has been 
found only in the upper division, whereas another 
fish, Bathymicrops, has been found only in the deeper. 
In addition, it may be stated that Russian and 
Danish investigations both found the lower limit of 
fish at 7,200 m., each of the expeditions finding one 
specimen at that depth. 

Horizontal. If an animal is living at 2,000 m., 
there is no biological barrier between any of the 
oceans. Therefore, it would be expected that the 
true abyssal animals would be cosmopolitan, and so 
in general they probably are. Both the fishes 
Acanthonus and Bathymicrops are, and further 
examples appear in every systematie treatment of 
new collections. 

But there are certain striking exceptions. One 
example is the interesting class of Pogonophora, which 
have been found only in the north-west Pacific and 
in the equatorial Indonesian Seas, A probable ex- 
planation of this distribution could be the great 
variation in the food supply, which is abundant in 
both the areas where the Pogonophora have been 
found. There may well be other similar instances. 
It seems likely that the food supply is the most 
important faetor governing the horizontal distribu- 
tion of the true abyssal species. 

(The hadal species could also be governed by 
pressure to the extent that if a species has become 
barophilic, it has no possibility of spreading from 
one trench to another, so that each trench will tend 
to contain a special endemic fauna. A fine example 
af this was found by the late O. Carlgren of a new 
family of Actinaria represented by one species in the 
Philippine Trench and another in the Kermadec 
‘Trench (an account is in the press). 

Crigin 

The true abyssal fauna is derived from the bathyal 
fauna, from which such species that can live under 
the higher pressure and at lower temperatures have 
spread downwards. Exploration of the abyssal zone 
has thus added but little to the list of living fossils 
which it was expected would be discovered when the 
first stalked crinoids were found more than a century 
ago. But the majority of stalked crinoids are bathyal, 
and so are the hexactinellid sponges and the eryoneid 
crustaceans and the ecelacanth. fish Latimeria. This 
bathyal distribution was clearly seen so long ago as 
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1899 by Perrier’, when he suggested the name the 
Paleozoic zonefor the depths from 400 m. to 2,000 m. 
because’of the many similarities with the cretaceous 
fauna. » ` 

It seems probable, therefore, that the temperature 
in abyssal depths in Tertiary time and earlier, when 
there were no constant polar ice-caps, was between 
4° and 10° as in the present bathyal zone. This 
agrecs very well with the results of Emiliani and 
Edwards!?, who examined the oxygen isotopes of 
benthie Foraminifera of probably Oligocene age from 
the eastern central Pacific. They found temperatures 
around 10° C., where to-day it is about 2-5? C. So 
the relatively sudden onset of the glacial age and its 
cooling of oceanic deep water must have been catas- 
trophic for the abyssal and hadal faunas. Only the 
relatively eurythermie and eurybathie species could. 
survive. | 

The present composition of the hadal fauna may. 
indicate the types of animals which survived ; if | 
taxons higher than subspecies are exclusively of hadal 
occurrence, they must be relies of a preglacial abyssal 
or hadal fauna. But besides these old components 
there must have been a new invasion, which started 
with the first glaciation and is presumably still going- 
on. The lower part of the bathyal zone and even: 
coastal waters of the polar regions have yielded 
species of the necessary eurybathie capacity. 

The Challenger Expedition opened up the abyssal 
world eighty years ago; but hadal organisms have 
been known for less than ten years. Collections now 
being studied may soon lead to changes in some of. 
the points of.view given here; but very much more 
field-work must still be carried out before we have 
a knowledge of the abyssal and hadal zones which 


^will stand comparison with that of coastal seas. 
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Biochemistry in the London School of Hygiene and 
Tropical Medicine : Prof. H. Raistrick, F.R.S. 


Pror. Hanonp Rarsrrick, who retires from the 
chair of' biochemistry in the London School of 
Hygiene and Tropical Medicine at the end of the 
current session, graduated at Leeds in 1912. There 
he came under the influence of J. B. Cohen, to whose 
training in organie chemistry so many British bio- 
chemists are indebted. "He was engaged for a brief 
period on researeh on the proteins of milk and then 
proceeded to Cambridge, where he worked in the 
laboratory of Sir Frederick Gowland Hopkins and 
first became interested in the metabolism of miero- 
organisms. He was the first grantee in microbiological 
chemistry of the Medical Research Committee, con- 
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ducting government research on the production of 
acetone by fermentation. After receiving the degree 
of D.Sc. (Leeds) in 1920, he accepted an industrial 
post and for eight years guided the activities of the 
newly formed biochemical laboratory of Nobel’s 
Explosives Co. at Ardeer Factory, Stevenston, Ayr- 
shire (later merged into Imperial Chemical Indus- 
tries, Ltd.).* Here he initiated the pioneering work 
on the metabolic products of the micro-fungi which 
was to prove the main interest of his research career. 

Returning to academie life, in 1929 Prof. Raistrick 
was appointed to the University chair of biochemistry 
in the London School of Hygiene and Tropical 
Medicine. Hé was then able to publish the investi- 
gations undertaken at Ardeer in a series of eighteen 
papers forming the first group of “Studies in the 
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3iochemistry of Micro-organisms”’. This work 
ceived very favourable comment; the Sc.D. 
Cantab.) and the fellowship of the Royal. Society 
woon followed. The major part of his research work 
lurmg the tenure of his chair has been devoted to 
she continuation of the studies on micro-fungi, and 
she contributions in this main series of papers which 
nas flowed from his laboratory now number nearly 
one hundred. Prof. Raistrick has served as secretary 
of the Biochemical Society and has devoted much 
ame to administrative and advisory duties in the 
"University of London. During the Second World 
‘War he was honorary scientific adviser on penicillin 
maoroduction to the Minister of Supply; in 1949 he 
was Bakerian Lecturer of the Royal Society. 


Prof. J. H. Birkinshaw 


Dr. Jons Howarp BIRKINSHAW, who is already 
reader in biochemistry in the London School of 
Hygiene and Tropical Medicine, 1s to succeed Prof. 
Raistrick. Like Prof. Raistrick, Birkinshaw is a 
graduate of the University of Leeds, eventually 
gaming the degrees of M.Sc. and D.Sc. from that 
University. In the First World War he held a 


commission in the West Yorkshire Regiment, took - 


part m the Somme offensive and was captured 
at Delville Wood, to be repatriated shortly after 
the Armistice in 1918. He commenced his research 
eareer as a research biochemist in the Ardeer 
Factory of the Nobel’s Explosives Co. Here began 
hus long association with Prof. ‘Raistrick, whom 
he succeeded as chemist in charge of the Bio- 
chemical Department at Ardeer when Raistrick 
moved to the London School of Hygiene and Tropical 
Medicine. In 1931, the senior staff of the Biochemical 
Department at Ardeer moved to Prof. Raistrick’s- 
department in London, where Birkinshaw remained 
until 1937, when he went for a year to the I.C.I. 
Research Station at Jealott's Hill to work on the 
conservation of grass protem. In the following year, 
he was appointed senior lecturer in Raistrick’s 
department at the London School of Hygiene and’ 
Tropical Medicine, becoming a reader in the Univer- 
sity 6f London in 1945. Dr. Birkinshaw 1s a Fellow 
of the Royal Institute of Chemistry, and has been a 
secretary of the Biochemical Society. The greater 
part of his research has been devoted to the study of 
metabolic products of micro-fungi, a field which he 
and Prof. Raistrick have together developed with 
great distinction. 


Psychology at Oxford : Prof. G. Humphrey 


Wren Prof. George Humphrey retires from the 
chair of psychology m the University of Oxford next 
‘September, he will be able to look back over the 
past nme years with great satisfaction. He went to 
Oxford in 1947, after a distinguished career in the 
United States and Canada, returnmg as a professor 
to the University which he had first attended as an 
undergraduate. Anybody who visited the Institute 
of Experimental Psychology, in the Banbury Road, 
then, and who revisits it now, wil speedily realize 
how great a development has taken place. It is fair 
to say that psychology at Oxford has made more 
advances durmg these years than at any earlier 
period, and in particular that excellent working 
relations have been established with other academic 
studies. All is now well in train for still more striking 
developments. It is remarkable that, with all this, 
Prof. Humphrey has also found the time to complete 
and publish those studies in the experimental 
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psychology of thmking for which he has now become 
known throughout the world. 
\ 


Prof. R. C. -Oldfield 


Pror. R. C. Ororo, who is to succeed Prof. 
George Humphrey at Oxford, took his first training 
at Cambridge, reading the Natural Science Tripos, 
Part 1, and Moral Scisnces Tripos, Part 2. He was 
an exhibitioner in mozal sciences at Peterhouse and 
held the Arnold Gerstenberg studentship in phil- 
osophy, and the Leverhulme fellowship in industrial 
psychology. For a time he worked with Prof. Cairns 
in Oxford on head iajuries, holding a Rockefeller 
research fellowship. During the Second World War 
he was with the Rader Branch of the R.A.F., being 
mentioned in dispatches. After a period of lecturmg 
at Oxford, first in zeneral then in experimental 
psychology, he was called to the chair -at Reading 
in 1950. He was a founder-member of the Expen- 
mental Psychology Group and edited the Quarterly 
Journal of Experimental Psychology for some years, 
and still serves as associate editor. His interests in 
psychology have been unusually broad, extending 
from applied psychclogy (his monograph on the 
“Psychology of the Interview” is well known) to the 
effects of head injuries and the contrivance of a 
number of ingenious pieces of apparatus such as that 
for the continuous recording of sensory thresholds. 
In addition, he has published many experimental 
and theoretical papers covering a wide range of 
subjects. During his six years tenure of the chair, 
the department at Reading has steadily increased 
its reputation for progressive experimental work. 


Mathematics at Glasgow : "Prof. I. N. Sneddon 


Pror. I. N. Snzppon, of the University College of 
North Staffordshire, has been appointed to the newly 
created Simson chair of mathematics in the University 
of Glasgow. Named after Robert Simson, who was 
professor of mathematics in Glasgow during 1711-61, 
the new chair has been set up in order to strengthen 
the lmk between the Mathematics Department and 
the Faculty of Engireering. The new -professor will 
be responsible for tha mathematics courses given to 
students of engineering and for the advancement and 
exposition of mathematical methods. The need for 
engmeers skilled in mathematical techniques of 
various kinds has naver been greater than at the 
present time, and thare is great scope for the holder 
of such a chair to meet this need and develop his 
subject. It would be hard to find anyone better 
fitted to do this work than Prof. Sneddon. Appointed 
at the early age of thirty to the chair of mathematics 
at the University College of North, Staffordshire, he - 
has been responsible for the setting up and working 
out of new courses of mathematics there and has still 
found time to carry on his own research work and 
write sevéral books, as well as doing valuable work 
on committees of the Scientific Advisory Council. 
He has an impressive range of mathematical tech- 
niques at his disposal which he has applied to a wide 
range of subjects in applied mathematics and 
theoretical physics. His main work bas been on 
elasticity, and his recent work on the generation of 
waves in elastic solids by variable body forces is of 
particular interest. 


Washington University, St. Louis, Mo.: Physics 
Appointments 


Dr. E. U. Connon, visiting professor of physics 
at the University of Pennsylvania, has been appointed 
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professor of physics and chairman of the Department 
of Physics of Washington University, St. Louis, Mo., 
in succession to- Prof. George E. Pake, who has been 
appointed to the chair of physics at Stanford Univer- 
sity. Dr. Condon was previously director of research 
and development of the Corning Glass Works during 
1951-55, and before that was director of the National 
Bureau of Standards, Washington, D.C. In 1953 he 
‘was president of the American Association for the 
Advancement of Science. 
in the Department of Physics have also been made : 
Dr. M. W. Friedlander, of the University of Bristol, 
England, to be a research associate with the task of 
establishing a nuclear emulsion group for the study 
of high-energy nuclear processes; and E. B. D. 
Lembe, of Princeton University and the University 
of British Columbia, whose specialty is paramagnetic 
resonance, to be assistant professor of physics. 


University of Durham 


Tee University of Durham has announced the 
following appointments: Dr. W. B. Fisher, reader in 
geography, to the professorship of geography in the 
Durham Division; Dr. P. L. Robinson, reader in 
inorganic chemistry, to a personal professorship of 
inorganie chemistry in the Newcastle Division; Dr. 
E. G. Richardson, reader m physics, to a personal 
professorship of acoustics in the Newcastle Division ; 
Dr. J. Weiss, reader in the mechanism of chemical 
reactions, to a personal professorship of radiation 
chemistry in the Newcastle Division. . , 


Falkland Islands Geological Work at Birmingham 

. A cowTRAOT has been concluded between the 
Colonial Office and the University of Birmingham, as 
a result of which the geologiéal work of the Falkland 
Islands Dependencies Scientifio Bureau (the director 
df which is Sir Raymond Priestley) will for the next 
'three years be done-in the Department of Geology 
at Birmingham. The primary object of this arrange- 
ment is the production of & basic geological map and 
evaluation of the stratigraphy and economic resources 
of the Dependencies. Field work in the antarctic will 
continue as before, under the control of the Governor. 
of the Falkland Islands. At Birmingham, thé facilities 
of apparatus, comparison material and library will be 
madé available to holders of newly established fellow- 
ships, some of whom will be appointed to deal with 
petrological and paleontological collections already 
made, while others will be men who have returned 
from a tour of field work and will require a further 
year or two years to work out their results. To 
co-ordinate this work, the University has appointed,- 
under the title of Senior.Research Fellow in the 
Department of Geology, Dr. R. J. Adie, who has, 

‘among other qualifications for this position, several 
years of practical experience in the Dependencies, 

and a number-of publications on í. their geology. 


Training 'B:B.C. Engineers 

Prior to 1946, technical training within the 
British Broadcasting Corporation was carried on in 
a number of regioñal studio centres and at some of 
the large transmitting stations. It was then found 
necessary to centralize engineering training at Wood 
Norton Hall, near Evesham, in a special department, 
which has just passed its tenth anniversary. The 
head of this B.B.C. Engineering Training -Depart- 
ment is Dr. K. R. Sturley, formerly assistant principal 
of Marconi College, Chelmsford. With the completion 
of s some new buildings this one about two hundred 
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students can bo accommodated on full-time resi- 
dential courseg of traming, which cover both sound 
and television broadcasting. Every effort is made to 
avoid duplicating the training iù electrical engineering 
given in universities and technical colleges ; but the 
application of basic principles to the equipment and 
methods used by the B.B.C. is studied in detail. 
While radio engineering normally calls for a very 
high standard of mathematics and technical know- 
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, ledge, a feature of-the B.B.C. courses is the selection 


and presentation of special mstruction in broad- 
casting engineering so that it can be readily under- 
stood by staff without advanced mathematical 
knowledge. This involves the use of special demon- 
stration equipment, most of which is constructed m 
the department’s laboratories and workshops. i 

The various courses cover such subjects as sound 
recording, acoustics, studio lighting, and transmitters 
and aerial design for various frequencies. The courses 
vary in length up to twelve weeks, terminating in 
examinations, and the successful candidates are then 
eligible for promotion. A series of booklets, entitled 
“Engineering Training Supplements”, have been 
prepared by the staff, dealing with such subjects as 
the principles of television ligbting, audio-frequency 
amplifiers and frequency modulation ; and these are 
used to augment the lectures and demonstrations. 
In the past ten years, nearly four thousand men and 
women have passed through the Department; and 
during 1956 the number attendmg the various 
courses is expected to rise to more than eight hundred. 


Industrial Trade Associations in Great Britain 


In & broadsheet issued last year (Planning, 21, 
No. 383; 1955), Political and Economie Planning 
presents a preliminary account of a new survey of 
manufacturers’ trade associations which is being 
conducted in co-operation with industry. It excludes 
associations concerned solely with research or with 
labour or management and also” general bodies which 
represent industry as a whole, and, in addition, it 
excludes associations consisting entirely of dis- 
tributors. Besides an analysis of the services offered. 
by associations to .their members, the inquiry 
attempts to assess the effectiveness of trade associa- 
tions’ activities in representing members from the 
point of view of various bodies which have contacts 
with such associations, and it is also intended to 
approach many manufacturing firms to discover what 
trade associations mean to them in the course of 
their business. There appear now, in 1955, to be 
more than a thousand such associations in existence ; 
of these, more than two hundred are concerned -with 
the textile and clothing industries and more than a 
hundred with each of the following industries: 
chemicals and. allied trades; metal manufacturers ; 
metal goods; engineering and shipbuilding; and 
food, drink and tobacco. Two main types of general, ' 
broadly based associations covering many specific 
interests can be distinguished: the federation com- 
prising local or product associations, such as, the 
British Man-Made Fibres Federation and the Wool 
‘Textile’ Delegation; and the large industry-wide 
association which may or may not have local or 
product associations affiliated to it, of which the 
British Electrical and Allied Manufacturers Associa- . 


.tion is an example. The broadsheet lists some thirty- 


seven different activities underiaken by some or other 
associations dnd reviews briefly the three main 
aspects of their work: representation of the industry ; 
provision of common services (including exchango of 
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information and experience and publicity); and 
economic regulation. Of the first, the broadsheet 
notes, besides presentation of a united front to other 
organizations, including government departments, 
the value of trade associations as a source of expert 
advice; of the second, that much valuable work is 
done in the fields of safety and health; and of the 
third, that not more than 15-20 per cent are concerned 
in any way with prices. 


Taxonomy and Origins of Cultivated Bananas 


A FURTHER useful and interesting contribution to` 


our knowledge of these topics has been, made by 
N. W. Simmonds and K. Shepherd (J. Linn. Soc., 
Botany, 55, No. 359, 302; 1955). Two wild species, 
Musa acuminata Colla and M. balbisiana Colla, are 
considered to be the sources from^which virtually all 
the edible bananas have originated. Earlier investi- 
gations had led to the view that there were edible 
diploid and triploid forms of M. acuminata, of diploid 
and triploid forms of interspecific hybrid origin, and 
of triploid forms of M. balbisiana. Simmonds and 
Shepherd now point out, however, that this view of 
banana taxonomy presents difficulties, in that no 
edible diploid forms of M. balbisiana are known, and 
that, although mechanisms for the production of 
vigorous tetraploid bananas are well known from 
cytogenetic experiments, only one such banana is 
known to occur naturally. They have now used a 
taxonomic scoring method for classifying the edible 
bananas and to provide evidence on their evolution. 
Edible diploid forms of Musa acuminata are thought 
to be the primary source of the whole group to which 
another species, M. balbisiana, has contributed by 
hybridization. Thus there exist diploid and triploid 
edible forms of M. acuminata and diploid, triploid 
and tetraploid hybrid types of genetic constitutions 
that vary according to their histories. There is a 
faint possibility that a third wild species has con- 
tributed to the origins of & small group of. triploid 
hybrid types. ‘Triploidy was probably established 
under human selection for vigour and fruit size ; 
tetraploidy is inexplicably rare. The centre of origin 
of the group is Indo-Malaya, and Malaya is probably 
the primary centre. The two Linnean species, M. 
paradisiaca and M. sapientum, refer to identifiable 
edible varieties which are both shown here to be of 
hybrid origin. The names, therefore, may be rejected 
from the nomenclature of the wild bananas. 


Poultry Housing 


.-PournrgY keeping in England and Wales has 
undergone great changes since the last edition of 
Bulletin No. 56 “Poultry Housing" was published 
by the Ministry of Agriculture and Fisheries in 1935. 
Interest in intensive and specialized methods has 
much increased, and the type of housing and equip- 
ment required has been altered accordingly. A 
complete revision of the Bulletin has now been carried 
out, keeping in mind the needs of those following 


both the older and newer methods. The approach to. 
the subject is essentially practical, and the Bulletin, - 


which is now in its fifth edition (pp. 56+4 plates. 
London: H.M.S.O., 1955; 2s. 6d. net), contains a 
large number of excellent diagrams and photographs. 
Before describing the principles of design and con- 
struction, useful advice is given on layout, choice of 
building materials and the accommodation require- 
ments of different classes of birds. Stress is laid on 
the importance of good ventilation, lighting and pro- 
tection from extremes of weather, and’ practical 


NATURE : : 


111l 


information given ag to how these needs may best 
be met. The Bulletin should prove helpful to poultry 
keepers of all types in establishing an efficient unit 
at a minimum cost. 


Scientific Film Review 


As a result of a change in publication policy by 
the Scientific Film Association, the Scientific Film 
Review has been issued in a new format. The change 
is intended to create a journal which not only con- 
tains more film reviews than were previously pub- 
lished annually but which also provides a means of 
informing, members end subscribers of the activities 
of the Association and of developments in the pro- 
duction and application of scientific and industrial 
films. ‘The new journal will appear every second 
month. Three issues each year will contain film 
reviews and appraisals, articles on various aspects of 
scientific and industrial films, and other information 
of interest to all concerned with the application of 
film to scientific and industrial problems. The other 
three issues will generally be-devoted to films on 
specific subjects. The first special issue of this kind 
will be published in June and will be devoted to 
films on chemistry. The present issue (2, No. 1; 
April 1956) contains articles on the film and work 
study, first steps in industrial film making and the 
use and abuse of film in medical illustration. There 
is also a classified list of medical films which have 
been notified during the past two years. 


Health Education in the U.S.S.R. - = 


In September 1966 a group of fifteen medical men 
went to the Sovies Union to study preventive 
medicine. They mads a journey covering some eight 
thousand miles from Leningrad to Moscow, Tash- 
kent, Samarkand, Sochi, Stalingrad, back to Moscow 
and finally to Leningrad. Their experiences have 
been recorded by Dr. John Burton (Health Education, 
14, No. 1; March 1956). In the U.S.S.R., the doctor 
considers the purpose of medicine not to be the 
alleviation of suffering but the raising of the standard 
of living; prevention takes precedence over cure. 
The health services are not divided into cure and 
prevention, as they are in Great Britain, with hos- 
pitals and general practice on one side and public 
health on the other. Their divisions are pediatrics, 
adult medicine and environmental sanitation. Pre- 
vention and cure in these fields ‘are carried on 
simultaneously in the same building, namely, the 
polyelinie. Every həalth worker—nurse, physician, 
sanitarian or surgeon—studies health education 
during hus or her training. 


Decisions on Zoological Names for Certain Birds. 


Tux International Commission on Zoological 
Nomenclature has rezently taken a series of decisions 
on the names for certain birds regarding which 
applications to the Commission were published .in 
October 1952 in Part 1/3, Vol. 9, of the Bulletin of 
Zoological Nomenclature. | Among the decisions so 
taken, the following are of wide general interest: (1). 
suppression of the generic name "Colymbus Linneus, 
1758, and acceptance of the generic name Gavia 
Forster, 1788, for tke divers (loons) and of Podiceps 
Latham, 1787, for the grebes (Opinion 401) ; (2) vali- 
dation of the generic name Pyrrhocorax [Tunstall], 
1771, for the chough by the suppression of the name 
Coracia Brisson, 176) (Opinion 404); (3) suppression 
of the specific name ericetorum Turton, 1807, and 
acceptance Ls the neme philomelos Brehm, 1831, for 
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the song thrush: (Opinion 405); (4) suppression for 
nomenclatorial purposes of the names by Linnæus 

~ published in 1776 in the “Catalogue of Birds, Beasts, 
. . . in Edwards’ Natural History” (Opinion 412) ; 
(5) validation of the name Columba migratoria 
Linnzus, 1766, for the passenger pigeon (Direction 
18); (6) validation of the generic names Bubo 
Dumeril, 1806, Coturnix Bonnaterre, 1790, Egretta 
Forster, 1817, and Oriolus Linnsus, 1766, by the 
suppression of older homonyms (Direction 21); 
(7) acceptance of Gallinago Brisson, 1760, and re- 
jection of Capella Frenzel, 1801, as the generic name 
for the snipe (Direction 39). These -decisions are 
being published. All inquiries should be addressed 
to the Publications Officer, International Trust for 
Zoological Nomenclature, 41 Queen’s Gate, London, 
S.W.7. 


, Northern Advisory Council for Further Education 


Tux eighth annual report of the Northern Advisory 

- Council for Further Education shows how one of 
these regional organizations is stimulating and 
canalizing the development of technical education in 
its area. Growing interest in fuel efficiency, for 
example, has been followed not only by the further 
education and training of boiler-house operatives but 
also by the provision of & refresher course in fuel 
technology for works and plant engineers at Middles- 
brough. Suggestions by the Ministry of Education 


that local authorities could usefully develop their 


range of advanced courses has led to the organization 
of ad hoc courses in analytical chemistry at White- 
haven, work study at Darlington, Gateshead and 
Newcastle, and the testing of materials and the 
design of fabricated structures at Sunderland. 
Courses projected for the 1955-56 session include one 
on surges at Newcastle, transistors at Workington, 
lubrication at Middlesbrough, and metallic corrosion 
and protection at Sunderland. All the authorities 
within the region are considering the organization 
of courses for industrial personnel in communications 
and report writing. Copies of the report can be 
obtained from the Secretary, National Advisory 


Council for Further Edueation, 5 Grosvenor Villas, 


Grosvenor Road, Newcastle upon Tyne, 2. 


National Science Foundation, Washington, D.C. : 
Fellowships for 1956-57: 


Tum National Seience Foundation, Washington, 
D.O.; has announced the award of 775 pre-doctoral 
graduate fellowships and 80 post-doctoral fellowships 
in the natural sciences and allied’ fields for the 
academic year 1956-57. Of the former, 296 fellow- 
ships have been awarded to first-year students, 302 
to students in their mtermediate years, and 177 to 
those in their last year. The distribution among 


subjects is as follows: chemistry, 182; physics, 
165; engineering sciences, 109; mathematical 
sciences, 67; zoology, 58; earth sciences, 40; 
psychology, 26; biochemistry, 25; microbiology, 


20; botany, 16; medical sciences, 14; agriculture, 
.il; anthropology, 11; genetics, 7; astronomy, 7; 
general biology, 3; and biophysics, 3. In addition, 
11 awards have been made in fields where the natural 
sciences converge “with the social sciences. . Of the 
post-doctoral awards; 29 have been made in the life 
sciences, 19 in chemistry, 13 in the mathematical 
sciences, 9 in physics and astronomy, 5 in the earth 
sciences, and 2 in the engineering sciences. All the 
. awards are tenable at any accredited non-profit: 
edueational institution of higher learning in the 
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United States c or abroad. The pre- doctoral fellow- 
ships are worth 1,400 dollars for the first year, rising 
to 1,800 dollars for those in their last year, and post- 
doctoral fellowships are worth 3,400 dollars. The 
fellowships include additional allowances for depen- 
dants, tuition and other normal expenses. 
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Oversea Service Division, Colonial Office 


THe following appointments have recently been 
made in the Oversea Service Division, Colonial 
Office: G. W. Anderson (agricultural officer, Uganda), 
senior agricultural officer, Uganda; D. G. Jones 
(agricultural officer, Tanganyika), assistant director 
of agriculture, Tanganyika; D. K. Jones (agri- 
cultural officer, Cyprus), senior agricultural officer, 
Cyprus; R. B. Smith (agricultural officer, Trinidad), 
agronomist, Trinidad; R. B. Warner (senior agri- 
cultural officer, Western Region, Nigeria), principal 


- agricultural officer, Western Region, Nigeria; C. C. 


Webster (chief research officer, Kenya), deputy 
director of'agriculture, Federation of Malaya; J. D. 
Yelf (agricultural officer, Northern Rhodesia), senior 
agricultural officer, Fiji; W. V. Calder (assistant 
conservator of forests, Tanganyika), assistant con- 
servator of forests, Uganda; W. H. Jack, J. W. C. 
Mooney, D. Sim, J. W. Wheelan and J. C. Wilson 
(assistant conservators of forests, Gold Coast), senior 
assistant conservators of forests, Gold Coast; H. A. 
Douglas, D. C. Duff and D. A. Lane (senior assistant 
conservators of forests, Gold Coast), conservators of 
forests, Gold Coast ; D. Moore (assistant conservator 
of forests, Trinidad), deputy conservator of forests, 
Trinidad ; P. C. Randell (senior assistant conservator 
of forests, Northern Region, Nigeria), conservator of 
forests, Northern Region, Nigeria; J. H. N. Smith 
(assistant conservator of forests), conservator of 
forests, Northern Rhodesia ; A. E. G. Storrs (assistant 
‘conservator of forests, Gold Coast), assistant con- 
servator of forests, Northern Rhodesia ; I. G. Hughes 
(geologist, Gold Coast), senior geologist, Gold Coast ; 

G. C. Billington (senior statistician, Gold Coast), 
deputy statistician, Gold Coast; J. M. Simmond 
(statistician, Gold Coast), senior statistician, Gold 
Coast; W. Stewart (senior pharmacist, Eastern 
Region, Nigeria), chief pharmacist, Eastern Region, 
Nigeria; A. E. H. Phillips, technical publications 
officer (agriculture), Federation of Nigeria ; M. Dagg, 
scientific officer, Hast Africa “High Commission ; 
Miss S. J. Darke, medical research officer, grade IIT, 
East Africa High Commission ; G. B. Aneuryn-Evans, 
statistician, Federation of Nigeria; P. Durran, 
veterinary officer, Northern Region, Nigeria ; J. McP. 
Fletcher, assistant director of agriculture (veterinary 
and animal husbandry), British Guiana; A. D. 
Morris, veterinary officer, Western Region, Nigeria ; 
D. A. Richardson, veterinary officer, Nyasaland. 


Royal Society of South Africa: Officers 


Tue following have been elected as Officers and 
members of council for 1956 of the Royal Society of 
South Africa: President, S. H. Haughton ; Honorary 

“General Secretary, W. J. Talbot ; Honorary Treasurer, 
N.-Sapeika ; Joint Honorary Editors, W. J. Copen- 
hagen and A. M. Talbot; Honorary Librarian, E. 
Newbery ; Other Members of Council, W. Y. Barker, 
H. B. S. Cooke, J. H. Day, A. J. H. Goodwin, S. M. 
Naude, W. S. Rapson, S. H. Skaife and R. H. Stoy. 


Royal Aeronautical Society : Officers 


- Tue following have been appointed officers for 
1956-57 of the Royal Aeronautical Society : President, 
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E. T. Jones ; Past Presidents, N. E. Rowe, Sir Sydney 
Camm and Sir William Farren; President-elect, 
G. R. Edwards; Vice-Presidents, Sir Arnold Hall, 
P. G. Masefield and Dr. E. S. Moult; Honorary 
Treasurer, Major G. P. Bulman; and Secretary, 
A. M. Ballantyne. : 


Rutherford Memorial Lecture and Scholarship 


Unper the terms of the scheme to commemorate 
the late Lord Rutherford of Nelson, the Council of 
the Royal Society has appomted Prof. E. N. da C. 
Andrade to deliver the Rutherford Memorial Lecture 
for 1957 in Australa. ^ 

The Council of the Royal Society has also appointed 
Mr. A. M. Segar, a graduate of the University of 
Melbourne, as a Rutherford Scholar for three years 
from October 1, to carry out studies in nuclear physics 
at the University of Birmingham. 

Human Problems of industrial Communities within 
the British Commonwealth 


A STUDY conference on ‘“The Human Problems of 
Industrial Communities within the Commonwealth 
and Empire", under the presidency of H.R.H. the 
Duke of Edinburgh, and with Sir Harold Hartley as 
chairman, will be held in Oxford during July 9-27. 
The purpose of the conference is to conduct a practical - 
study of the human aspects of industrialization, and 
in particular those factors which make for satisfaction, 
efficiency and understanding, both inside industrial 
organizations and in the everyday relations between 
industry and the community around it. It will not 
deal, however, with those matters which come within 
the normal scope of industrial negotiation. As the 
conference is independent in character, no govern- 
ment or organization is represented officially, and the 
members have all been invited as individuals and not 
delegates. About 280 men and women will be attend- 
ing, mainly 25-45 years old, and all of them respon- 
sible persons engaged in the manager/employer or 
trade union/operative roles of industry (including 
industrially organized agriculture and government- 
owned undertakings). The approximate distribution 
of membership is: Great Britain, 90; Canada, 30; 
Austraha, 25; India, 25; Union of South Africa, 18 ; 
Malaya and the Far East, 14; Caribbean area, 13; 
Federation of Rhodesia and Nyasaland, 12; Pakistan, 
12; West Africa, 11; New Zealand, 10 ; Bast Africa, 
7; Oceanic areas, 7; and Ceylon, 6. The conference 
will be divided mto twenty study groups of fourteen 
members each, and after the introductory sessions 
they will set off for nine days on independent tours 
of industrial centres in Britain. The last five days of 
the conference will be spent in Oxford, when the 
final reports of each group will be discussed. Further 
information can be obtained from the ,conference 
secretary, Peter Parker, 48 Bryanston Square, 
London, W.1. . 


Announcements 


Tae Warner Memorial Medal of the Textile“ 
Institute has been awarded to Dr. J. M. Preston, 
research manager of British Enka, Ltd., of Aintree. 
The Medal was inaugurated in 1930, m memory of 
the late Sir Frank Warner, a past president and’ 
chairman of Council of the Institute, and is awarded — 
for outstanding work in textile science and tech- 
nology, the results of which have been published, and 
particularly for work published in the Journal of the 
Textile Institute. 


NATURE 


“1113 


Tue Salters’ Company has elected the following to 
be Salters’ Fellows for the year 1956-57: F. W. 
Eastwood and R. C. Sheppard (Department of 
Organic Chemistry, Cambridge); Dr. L. Keay 
(Queen Mary College, London); and Dr. M. J. 
Stephen (continuation of fellowship for 1955-56; 
Department of Mathematics, Oxford). Salters’ 
scholarships have been awarded to the following: 
A. R. Sanderson (King’s College, Newcastle upon 
Tyne); P. S. Houston (Battersea Polytechnic, 
London); A. A. Wsbb and P. L. Levine (Imperial 
College of Science and Technology, London); and 
B. B. Hunt (University of Cambridge). 


Sm K. S. KRisHNAN, director of the National 
Physieal Laboratory of India, New Delhi, will give & 
lecture at the Royal Society on June 28 at 4.30 p.m. 
in which he will give a short account of the scientific 
and technieal work done in the various divisions of 
the Laboratory. The lecture is open to the public, 
who should write beforehand, however, to the 
Assistant Secretary, Royal Society, Burlington 
House, London, W.1, notifying their mtention to be 
present. s 


THe Manchester ¿oint Research Council is holding 
2 meeting on ‘“Ausomation” in the University of 
Manchester on July 9. The meeting will be addressed 
by the Earl of Halsbury. Further information can . 
be obtained from the Council, e/o Manchester Chamber 
of Commerce, Ship Canal House, King Street, Man- 
chester 2. 


Tus Nutrition Soziety is holding & symposium on 
“Grassland and the Feeding of Livestock” in the 
University of Reading on July 20, under the chair- 
manship of Prof. H. D. Kay. Further information 
ean be obtained fom the honorary programmes 
secretary of the Society, Dr. R. J. L. Allen, c/o 
Beecham Foods, Ltd., Brentford, Middlesex. 


Tue Plant Breeders’ Conference organized by the 
Agricultural Research Council will be held this year 
in the Plant Breeding Institute, Cambridge, during 
July 4-5. About a hundred representatives are 
expected to attend, including the staffs of plant 
breeding institutes, other plant breeders and gene- 
ticists from universisy departments. 


A symposium on 'Chemisorption", organized by 
the Chemical Society, will be held in the University 
College of North Ssaffordshire, Keele, during July 
16-19. After an opening session on the theory of 
chemisorption, there will be four sessions dealing with 
chemisorption on insulators, metals, carbon and semi- 
conductors, respectively. The fee for the symposium 
is 2 guineas (10s. for Fellows of the Society). Regis- 
tration forms, to be returned by July 1, and further 
information caf ba obtained from the General 
Secretary, Chemical Society, Burlington House, 
London, W.1. : 


THe Non-Destructive Testing Group of the 
Institute of Physics will hold its summer meeting 
during July 11-14 m the H. H. Wills Physical 
Laboratory, University of Bristol, when the subject 
will be “Physics of Some New- Aspects of Non- 
Destructive Testing”. The proceedings will be pub- 
lished later as a supplement of the British Journal 
of Applied Physics. The conference will be open to 
non-members of the Group.’ Enrolment forms, to 
be returned by Juns 25, can be obtamed from the 
Deputy Secretary, Institute of Physics, 47 Belgrave 
Square, London, S.W.1. 


1114 ` p 


ES 
> š 


“NATURE 


ee 1956 - Vot 177 ' 


THE GROWTH OF ‘LEAVES 


HE University of Nottingham held its third 

Easter school in agricultural science during 
April 23-25. It took the form of a discussion; with 
demonstrations, on leaf growth. Prof. F. G. Gregory 
(Imperial College, London) opened the symposium 
by outlining some general aspects of leaf growth. 
The initiation of leaf primordia poses certain ques- 
tions, especially if a hormone theory is invoked, 
since two groups of cells arise from the same apex— 
one forms a leaf capable of only limited growth and 
the other the axillary bud with the potential of 
unlimited growth. Cessation of cell division restricts 
the growth of the leaf, the size of which is determined 
by the number of primordial cells, the rate and 
duration of division and the size of the mature cells. 
Analysis of the growth curves of leaves can assist in 
understanding the way in which various factors 
influence leaf development. Temperatures below the 
optimum, for example, mainly influence the rate of 
growth of the primordia., A photochemical reaction 
is involved in the production of specific leaf- forming 
substances ; ; but the nature of the reactions in- 
volved in leaf growth is little understood. Prof. E. 
Binning (University of Tübingen) pointed out that 
capacity for divisioh -and unlimited growth are 
common properties of protoplasm, but that these 
are restrained by polarity and the close proximity of 
-meristematic areas. Meristemoids arise in areas 
sufficiently removed from other meristems, and these 
in turn tend to suppress this tendency to unlimited 
growth. The self-duplication of substances produced 
by developing cells is responsible for the stable 
'"organization-and ordered differentiation of the plant. 
The changés which ocour during the growth and 
differentiation of cells were described by Drs. J. K. 
Heyes and R. Brown (Agricultural Research Council 
Unit of Plant Cell Physiology, University of Oxford). 
‘Cell enlargement is not simply the expansion of a 


metabolic system of constant pattern but involves a. 


system in which the pattern itself changes. Metabolic 

activity is low in meristematic cells due to a high 

proportion of protein with low catalytic activity. 

During expansion, the relative proportion of catalytic- 

- ally active protein as well as the total protein 
inereases, and there are changes in the activity of 
different enzymes which determine the rate and 
course of growth. 

The inception of leaf primordia in several different 
plants was described by Prof. C. W. Wardlaw 
(University of Manchester). The position of incep- 
tion of the primordium aiid its symmetry, orientation 

. and rate ‘of growth are regulated by the activity of 
the apex as a whole and can be disturbed by surgical 
and chemical treatments. There is need for much 
closer study ‘of the constitution and metabolism of 
cells in thé different regions of the apex, since these 
determine ‘the formation ‘of growth centres and 
control the geotiietrical pattern of leaf arrangement. 
‘This arrangemént, or pb$llótaxis, was rigidly de- 
fined by Dr. F. “J~ Richards _ (imperial College, 
London), who indicated,” alternative methods of 
estimating phyllotaxis height. An equation ‘was also 
derived which has wide applications to growing and 
dividing. systems* generally. In one form it yields a 
relation between the cross-sectional area of an apex, 
the slope of the apical sürface relative to the longi- 
tudinal axis, the primordial insertion area, the 


plastochrone; and the difference between two trans- 
verse growth-rates'; it then consists of two parts, 
each of which represents the phyllotaxis height 
corresponding .to the particular plastochrone con- 
sidered. The metabolic changes in such a system 
were examined by Drs. N. Sunderland, J. K. Heyes 
and R. Brown (Agricultural Research Council Unit_ 
of Plant Cell Physiology, University of Oxford). 
Such changes may be regarded as a consequence of 
the primary -differentiation from the apex of the 
tunica with low metabolic activity and the corpus 
with high activity. Cell division and protein 
accumulation are restricted in the corpus; but sub- 
strates are transferred from it to the tunica to 
supply materials for the rapid division and protein 
synthesis which occurs in this region of low inherent 
synthetic activity.. A similar pattern occurs during 
development of the leaf primordium when metabolic 
activity increases from a low to a high level. 

The changes which occur at different stages during 
expansion, producing a variety of different leaf forms, 
were outlined by Dr. H. Jones (University College, 
Aberystwyth). In juvenile.leaves the primordial form 
persists to maturity; in other leaves, changes may 
occur at an early stage of development and may 
also be related to changes in width of the shoot apex. 
Changes in shape during expansion result from 
localized differences in divisions and growth; these 
may be analysed by using the allometric relation. 
Size and shape may be altered by various physical 
and chemical agents. From defoliation experiments 
with apple, Mr. H. W. B. Barlow and Mr. C. R. 
Hancock (Hast Malling Research Station) postulated 
that at least three different substances or groups of 
substances are produced by leaves and influence the 
growth of other leaves. One of these groups probably 
consists of the major photosynthetic products, a 
second is a factor (or factors) produced by immature 
leaves which influences internode extension, and 
the third a leaf*growth factor which influences cell 
division. The influence of length of day on leaf 
development was discussed by Prof. E. Binning 
(University of Tübingen) Short days accelerate leaf 
production by long-day plants and retard it in short- 
day plants, but the rate of ageing of leaves of both 
types. is hastened in long days. Although there is 
little difference in the total growth made during the 
light and the_dark period, there are definite fluctua- 
tions in growth-rate, during these periods, the 
maximum occurring at different times depending on 
the species. Prof. W. T. Williams (University of 
Southampton) discussed the association of light with 
-leaf growth in terms of the etiolation phenomena of 
leaf suppression and internode extension which is 
exhibited in its absence. Suppression of etiolation by 
brief flashes of light is associated with the initiation 
-of cell division ; *but the amount of division set in 

“train is out of all proportion to the light stimulus 
given. It appears that the synthesis of leaf proteins 
is automatically; initiated by a brief period of light ; 
the process once started continues, ‘irrespective of 
further light. 

During the .final session, ‘the effect of external 
factors on. leaf growth was discussed. Prof. F. L. 
Milthorpe (University of Nottingham) emphasized 
that most.changes occur during the primordial stage. 
Although low temperature retards all processes, 
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differentiation of primordia appears to” e at a 
hıgher rate than does the rate of division and expan- 
sion of cells leading to growth of a leaf. The stage 
of growth is also important ; following a temperature 
check, a higher relative growth-rate of leaves occurs 
if some leaves have expanded than if nó leaves are 
present. The influence of conditions at germination 
persists long into the growing period. Prof. G. E. 
Blackman (University of Oxford) discussed the 
effects of light and temperature on leaf growth. 
These vary with the species: reduction of light 
intensity below full spring and summer daylight 
may have little effect on the leaf area of one group 
of plants; in another group, there may be a large 
increase m leaf surface with reduced light almost to 
the compensation point ; whereas in a third the effect 
may be intermediate. There is, in general, a direct 
curvilinear relation of net assimilation-rate and an 
inverse relation of the leaf area ratio with light 
intensity ; the resultant effect on relative growth- 
rate, being the product of these terms, depends on 
the magnitudes of the responses involved in these 
two relations. The retarding effect of increasing hght 
on leaf expansion occurs with intensities greater than 
300-600 ft.-candles ; at lower intensities there is a 
positive effect. Leaf area increases with temperature 
up to about 25?.C., but interactions occur between 
different levels of temperature and light. Dr. H. L. 
Penman (Rothamsted Experimental Station) showed 
that the growth of grass is closely proportional to 
the total energy supplied at the surface, and also to 
the potential transpiration. Water becomes limiting 
at small values of soil moisture deficit ; these values 


are smaller with low than with high nitrogen supply. - 


The slope of the curve relating growth to incoming 
radiation 1s also influenced by the nitrogen-level. 
Dr. D. J. Watson (Rothamsted Experimental Station) 
emphasized the general conclusion that the variation 
in dry-weight yield per acre 1s determined mainly by 
leaf growth. Variations in the rate of photosynthesis 
have little influence. The mamtenance of dense leaf 
coverage during the major portion of the growth 
period provides the main possibility of increasing yield. 
There is a limit, however, to the increase in returns 
possible, as mutual shading of leaves: ultimately 
reduces the net assimilation-rate sufficiently to offset 
the gain from the larger leaf surface. Yield of grain 
depends largely on a large leaf area during grain 
formation. 

The points raised in the papers were vigorously 
discussed, and some of the conclusions and techniques 
used were demonstrated. Full proceedings will be 
published elsewhere. F. L. MrrHorre 


FRESHWATER BIOLOGY IN 
SCOTLAND " 


HE symposium during April 9-10 on freshwater 

biology in Scotland, arranged by the Institute of. 
Biology (Scottish Branch), was the first occasion 
when a comprehensive survey of the progress of work 
on Scottish fresh waters has been presented. This 
being so, ib ıs natural that it should cover a wide 
diversity of subjects. Subjects which ranged from 
the effects of hydroelectric schemes on migratory fish 
to the emergence of aquatic insects were submitted 
for discussion by speakers from the Universities of 
Edinburgh and Glasgow, the Brown Trout Research 
Laboratory, Pitlochry, the Oceanographic Labor- 
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ators, Lèith, and the North of Scotland Hydro- 
electrice Board. The topies brought forward for 
discussion in the first two sessions were not unrelated, 
and,mosb can be fitted into a sequence commencing 
with conditions for life in Highland waters and 
passing to ecological aspects of the flora and fauna. 

It was reported that streams of the catchment 
areas of Highland lakes and rivers are markedly 
subject to excessive-y rapid run-off, partly due to 
the removal of vegetation by clearing of timber and 
the burnmg of moors and partly also to extensive 
channel draining of sheep pastures. When peat is 
exposed it is not as 2fficient a water store as might 
be supposed. Rainfall reduces the surface layer to a 
colloidal gel, which -mhibits deeper penetration and 
enhances rapid surfare drainage into water-courses, 
which, in ther upper reaches, usually flow down 
steep slopes. The result is extensive erosion in the 
lower reaches under storm conditions. Rapid drainage 
and influx of peat derivatives into Scottish lakes are 
contributory to the main cause, the mineralogical 
nature of the Highlands, of the paucity of plant 
nutrients in these waters. More than half those 
studied have a calcium content (expressed as CaCO,) 
of less than 10 p.p.m. and nearly all have less than 
50 p.p.m. They have not evolved to a degree of 
eutrophy permitting the reversible oxidation-reduc- 
tion process described by Ohle! and Mortimer?, with 
the result: that plant nutrients tend to be occluded 
in the bottom muds and their mam source lies in the 
small amounts brougat in by inflowing streams. 

Studies on phytoplankton m Scottish lakes, 
especially the application of Nygaard's? ‘compound 
quotient’ to a general survey, emphasize the oligo- 
trophic nature of the majority. This quotient, which 
is the number of species characteristic of eutrophic . 
waters (for example. species of Chloroceccales and 
Myxophyceae) divided by the number óf species 
characteristic of oligotrophic waters (for example, 
species of Desmidaceae), displays a correlation with 
chemical evidence ard with productivity of bottom 
fauna. Where past records exist, it has been possible 
to demonstrate the rete of evolution of a lake. Loch 
Leven, m Fife, with a quotient of 2, fifty years ago 
ranked as mesotrophic. To-day, with a quotient of 
8, it is eutrophic.“ Lcch Lomond, on the other hand, 
has shown no change over the same period. 

Known in England only in the Lake District, the 
cladoceran crustacean, Holopedium gibberum, is 
absent from eutrophie waters but abundant in many 
oligotrophic Jakes in Scotland. Thé conditions 
governing its ‘distribution are not yet fully under- 
stood, for it is absent from some_water bodies which 
appear to be.closely similar to those in which it does 
occur. A possible clue to the uneven distribution is 
the presence of a certam minimum amount of dis- 
solved organic material in the water. 

The impermanence of fresh waters was discussed, 
from another aspect, that of their invasion by pul- 
monate gastropods. It..was suggested” that the 
^. co- existence of pulmonates with a wide yange of 
‘adaptations, from the great phenotypic plasticity 
and high ratio of selection—that “is, number of 
individuals surviving to breédcannually—of Lymnaea 
peregra to the great genotypic speciahzation and low 
ratio of selection of Aneylis:, “fluviatilis, may be 
credited to the inszability: | of freshwater habitats 
relative to their marme coumterparts. 

In papers on freshwater fishes and their parasites, 
during the second dar of thie-meeting, interest lay in 
new or little-known ozcurrerices in Scotland. Among 
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siiis of fishes, the strigeid trematode, 
Cotylurus erraticus, was:reported to form massive 
metacercarial infestations around the heart of powan, 
Coregonus clupeoides; with an incidence of 100 per 
cent in Loch Lomond, but apparently absent from 
these fish in Loch. Eck, their only other habitat. 
Present also in trout from Lochs Lomond and Leven, 
Cotylurus does not attain in them the same high 
infestation. This difference in degree of infestation 
may be related to differing habits of the hosts, in 
that trout are fluviatile for at least’ their first year, 
whereas Coregonus spends its whole life in the lake. 

The  pseudophyllidean cestode, Triaenophorus 
nodulosus, occurs in pike in Loch Lomond, and its 
- finding constitutes the second record for Britain. 

Since plerocercoids of this’ species have been found 
only in yearling pike, it would appear that-the life- 
cycle is dependent on cannibalism. Apart from the 
consideration" of their parasites, pike were shown to 
` have a phase in development which is probably the 
retention of an archaic actinopterygian characteristic. 
The embryos hatch when the branchial region, pec- 
toral fins and mouth are still imperfectly developed 
and, for a period of about ten days, hang suspended 
is from water plants. They are attached to the support 
by the secretion. of NO cement glands placed in front 
of the eyes. 

An addition to thé. Scottish fauna was established 
among the.. fishes. .A biometrical study of char, 
Salvelinus alpinus, recently discovered in Loch Eck, 
Argyll, yielded results which give this fish the rank 
of a distinct sub-species. 

“3 Ohle, W.; Naturwise., 25, 3 (1937). - -7 
t Mortimer, e H., J. Ecol., 29 (2), 49 (1941). 


? Nygaard, G. , Kon. Danske Videnskabernes Selskab., Biol. "Skr. 7 (1) 
- 293 (1949). 


CHEMISTRY OF OXYGENATED — 
, HETEROCYCLIC COMPOUNDS 


INTERNATIONAL ĊOLLOQUIUM AT LYONS 


-ESS than two months. after the Dublin sym- 
posium on naturally occurring pyrones (see 
Nature, 176, 637 ; 1955), a similar meeting, devoted 
more particularly to naturally occurring flavonoid 
compounds, ^was- held in Lyons during September 
5-10. Twenty-six scientists from ten different 
countries took part. in' these discussions, during 
which the different. aspects of the chemistry of 
oxygenated heterocyclics were reviewed. 

The first séries of reports were in the field of 
organic chemistry. M. Mousseron (Montpellier) dis- 
cussed the reactiong of epoxides in relation to their 
steric structure. He suggested a new method for 
their quantitative estimation in the presence. of 
—SCN ions., The fixation of water by epoxy-1 : 2- 
cycloalkanes was discussed. The epoxide’ structure 


occurs in-thé transition states of many reactions and `> 


leads to compounds having a trans configuration. 

G. Sandris and_G. Ourisson (Paris) discussed the 
synthesis and properties of 2: 2:5: 5-tetramethyl- 
tetrahydrofuran. Mention was made of the effect,.on 
the spectral properties of this type of compound, of 
Teplacement of the heterocyclic oxygen by methylene. 
In some cases, for example, when there. was an 

a-diketonic group in the 3- or 4-position, thé authors 
Sahieved a molecular rearrangement to a four- 
membered ring (trimethylene oxide). 
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The chemistry. of coumarins in general wa: 
reviewed by N. P. Buu-Hoi (Paris). The mos» 
reactive position’ in coumarone is the 2-position 
while in thionaphthene it is at the 3-carbon. A» 
molecule like brasane is far less reactive than the 
analogous polycyclic hydrocarbon (naphthacene). 

C. Mentzer (Lyons) gave an account of the synthetic 
methods leading to benzopyrone compounds (cou. 
marins, chromones, flavones and their derivatives) 
The methods were classified according to linkages 


- formed. The condensation of an aromatic C, group 


with C4 molecules was discussed in detail. A eom. 
plete list of coumarins,.chromones and flavanones 
obtained by the author and his collaborators by the 
‘thermal condensation’, of phenols with malonic o: 
B-ketonie esters, was given. 

A. Dreiding (Zurich) has synthesized 5:6:7:8-tetra 
hydrocoumarin by a Reformatsky reaction betweer. 
ethyl monobromacetate and 2-(hydroxymethylene) 
cyclohexanone. Jt may be possible to apply thi: 
method to the synthesis of-other «-pyrones starting 
from f.diearbonyl derivatives. . 

In a second series of papers, the oxygenated 
heterocyclics were discussed with emphasis on the 
biochemical aspects. As in the Dublin symposium, 
the flavones and their derivatives, as well as othe: 
Jess well-known lactones, were the focus of attention. 

T. R. Seshadri (Delhi) showed the possibility oa 
the in vitro transformation of flavanones into dihydro- 
flavonols by the addition of an oxygen atom to the 
3-position. This can be achieved: (2) by bromination 
or iodination of the acetyl derivative of the flavanone 
and subsequent treatment with silver acetate; (b) by 
the action of lead tetra-acetate; (c) by the action of 
Fenton’s reagent (hydrogen peroxide + ferrous ion) 
on the acetyl derivatives. > 

T. S. Wheeler and E. M. Philbin (Dublin) discussed 
molecular rearrangements in the flavonoid field. The 
Wessely-Moser rearrangement has been extended to 
ehromanols and dihydroxyxanthones. A new type 
of rearrangement was described in which the 2-aryl™ 
nucleus takes the place of the second benzene nucleus 
in the flavone molecule. 

The chemistry of natural aurones was reviewed by 
T. A. Geissman (Los Angeles) These substances 
(benzal-2-coumaranones) occur in many higher plants 
of the genera Cosmos, Coreopsis, etc.’ The author, 
who recalled the work of Marini-Bettolo, Hattori and 
others, has studied their _ synthesis, properties, 
detection in plants, isolation and ‘spectral properties 
in relation to structure. 

S. Hattori and -M. Shimokoriyma (Tokyo) pre- 
sented two reports," one dealiíg with flavonic 
glycosides from,the leaves of Calystegia japonica and" 
hederacea, the other on the localization of the 
flavonoid: pigments in ‘Cosmos sulphureus’. Tt ie 
interesting to note that Calystegia japonica: Choisy 
(Conyolvulaceae) contains a rhamnoglucoside of 
kæmpferol, in Which the disaccharide unit located in 
position 3 haszbeen identified as rutinose, while 
Calystegia hederacea, a species so similar as to be 


* easily mistaken "for the former, contains kempferoM 


8-galactoside identical with trifolin from the flowers 
of Trifolium repens. . 

Dihydroflavonols were diseussed by J. Gripenberg 
(Helsinki). These compounds are of interest because 
of the manner in which they become rearranged im 
alkaline media: In contrast to what happens in 
aurones, the rearrangements of dihydroflavonols are 
accompanied by contraction of the heterocyclic 


ring. = " s 
* 
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T. Swain (Cambridge), in the course of investi- 
gations on the chemical composition of some horti- 
cultural varieties of Dahlia variabilis, has found. that 
the petals and leaves of some of these plants contain 
aglycones, which have not hitherto been discovered 
in this species, namely, sulphuretin, 2’: 4: 4’-tri- 
hydroxychalkone, naringenin, eriodictyol, quercetin 
and kempferol. 

H. Erdtman (Stockholm) outlined the comparative 
biochemistry of the genus Pinus. The following 
flavonoid constituents have been identified in 
extracts of the heartwoods of thesé species : chrysin, 
tectochrysin, 6-methylehrysin, 2 : 3-dihydrochrysin, 
2: 3-dihydrotectochrysin, pinobanksin, pinobanksin 

7-methyl ether, strobopinin, cryptostrobin, and 
strobobanksm. Here the distribution of these 
substances shows a positive taxonomic interest. 
Botanists divide the genus Pinus into two parts, 
namely, diploxylon and haploxylon. In the di- 
ploxylon species, no flavones are encountered, only 
flavanones occur; in the haploxylon species, how- 
ever, flavones and flavanones exist simultaneously. 

F. E. King (Nottingham) has isolated derivatives 
of the catechin group (3-hydroxyflavans) in the 
heartwoods of many species of Afzelia. He re- 
examined classical views concerning the structure of 
such derivatives and, in the light of present stereo- 
chemical theory, he concludes that the ‘epi’ series 
should have a ‘cis’ configuration. ‘Melacacidin, 
another component isolated from the wood of Acacia 

melanoxylon, has been identified as 7:8: 3’: 4’- 
tetrabydroxyflavan-3 : 4-diol and must be considered 
as a typical leucbanthocyanidin. 

H. Schmid (Zurich) dealt with the chemistry of 
non-benzopyronie lactones. He described their 
chemistry and physical properties in relation to 
molecular structure. Various methods of determining 
the nature of the heterocyclic ring (pentagonal or 
hexagonal), the number and positions of the double 
bonds, etc., were given. He reyiewed some naturally 
occurring well- defined types, for example, proto- 
anemonin, kawain, nepetalactone, etc. 

W. Whalley (Liverpool) spoke about sclerotiorin 
and rotiorin, which are pigments obtained from 
several strains of Penicillium scleroteorum. They have 
the empirical formule C,,H,,0,Cl and C,,H,,.0,, 
respectively, and both contain the same branched 
C, ethylenic chain. They almost certainly possess an 
a-pyrone ring characterized by the fact that the 
heterocyclic oxygen can be replaced by —NH— 
with subsequent formation of the corresponding 
«-pyridone. 

The structure of calophyllolide, a compound 

-~ isolated from the nuts of Calophyllum inophyllum, 
was discussed by Mme. Polonsky (Paris). This has 
the empirical formula ©,,H,,0, +CH, It is an 
af-unsaturated-y-enol-lactone haying one methoxyl 
group. With 40 per cent potassium hydroxide 
ib gives 5-hydroxy-7-methoxy-4-phenylcoumarin 

(C 15H. yO), the structure of which was confirmed by 

comparison with an authentio sample. 

A. third series of reports were devoted to analytical 
work. 

Mme. G. Aulin-Erdtman (Stockholm) described 
the Ae method and its possible. application to the 
analysis of flavone and -flavone derivatives. This 
method is based on the modification of the ultra- 
violet spectra caused by ionization or other con- 
venient chemical reactions. The change in e-values 
determined at various wave-lengths (A) is represented 
graphically, giving a Ae curve. 
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characteristic of the chromophore, which can be 
modified and is independerit of non-reactive chromo- 
phores. The method is sometimes better than 
ordinary ultra-violes examination in analysing com- 
plex natural extracis. 

Finally, two parers dealing with the biological 
properties of oxygenated heterocyclics were presentéd. 

F. Tayeau (Bordeaux) has shown that leuco- 
cyanidol, isolated from the teguments of the arachid 
nut, increases vascular resistance both in animals 
and in men. Moreover, it possesses anti-anaphylactic 
properties which mizht be explained by its inhibitory 
power towards hyaluronidase. It is fixed by seric 
proteins, more part:cularly by the globulin fraction. 
At & certain conceatration it induces formation in 
serum of a precipitate containing all the lipids and 
only very small’ quantities of proteins. s 

H. Ferrando and J. Bost (Lyons) have studied the 
action în situ of several flavones on the intestines of 
rabbits. Ferguson has already shown that tricin 
(5 : 7 : 4’-trihydroxy3 : 5-dimethoxyflavone) strongly 
inhibits contraction of this organ. Its 4’-methoxy 
derivative, on the contrary, reduces the effects of 
tricin. 

It will be seen =rom the summaries that much 
current work in the field of oxygenated heferocyclics 
was presented at this colloquium. It is to be regretted, 
however, that a number of centres of research in^ 
the United States, Australia, Africa and Asia could 
not, owing to geographical considerations, send 
representatives to the colloquium. 
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ANIMAL SOUNDS IN THE SEA 


URING the Second World War the ocean waters 
were widely explored for the first time with 
sensitive listening devices. Submarine eavesdroppers 
heard sounds which they took to be from ships 
where there were no ships, and many mysterious 
‘beeps’ ] ‘groans’, ‘croaks’, ‘crackles’ , ‘whistles’ and 
‘moans’ came to tkeir earphones. It was suspected 
that these noises were the chatter of underwater 
animals, and, after the War, the U.S. Office of Naval 
Research launched. a comprehensive study of sea- 
animal sounds. ‘This study has been reported by 
Marie Poland Fish (Sci. Amer., ‘April 1956). 
Scientific workers have listened with hydro- 
phones and recorded on tape the sounds of hundreds 
of species of animals, from shrimps to porpoises. 
The articulate derizens of. the sea ‘speak’ a con- 
fusing variety of lialects, but each is distinctive, 
and with experience it is possible. to identify the 
kind of animal by its sounds, as one recognizes à 
familiar voice on tke telephone. Listening to tropical 
fishes in the waters 5f the Caribbean, trained recorders 
can recognize them on approach before they come 
into view. Fishes and other sea animals have no 
vocal organs : they make sounds;in ‘diverse and 
intriguing ways which sometimes involve a. large. 
part of the anatomy. i 
One group produces sound by vibrating the walls 
of their balloon-like air bladder, the bladder acting 
like & sound-box or drum. The toadfish, for exemple, 
sets up vibrations 5f its bladder by means of muscle 
contractions, and she sound emitted ranges from a 
grunt to a ‘fog-born’ boom. Experiments have 
shown that the soand originates in the air bladder. 
When the bladder was removed, the fish could 
produce no sound. But the air bladder alone, placed. 
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in a jar of sea water and stimulated by electricity, 
emitted grunts which were typically ‘toadfish’ to the 
car. 

A second class of sound-makers produce noises by 
scraping one body part against another; this is: 
particularly common with the ‘teeth-grinders’. The 
squirrelfish, for example, grinds together toothed 
areas in the back of its mouth, called gill teeth, and 
so generates a sound which is amplified by the 
adjacent air bladder and becomes a rasping grunt. 

One of the most puzzlmg sounds which was 
encountered was that of the sculpins, a family of 
spiny sea fishes like the freshwater bullhead. These 
fishes issue a dull low-pitched drone which suggests 
the hum of an electric generator. The sculpin has 
no air bladder, and it was difficult to understand 
how the fish produced its sound. Examination of its 
anatomy and recent experiments suggest that the 
noise is made by rapid vibration of muscles attached 
to certain bones in its skeleton. 

The most garrulous fish is the sea robin. Most 
fishes try to make a silent escape when something 
strange àpproaches.' This is not the case with sea 
robins, which keep up & barrage of grunting and 
cackling—disturbed or undisturbed. A tame sea 
robin in an aquarium clucks softly when stroked, 
like a purring. cat, but if handled too much will 
break away in seeming annoyance and emit a burst 
of noise. Other fishes appear to be noisy only when 
noise is called for. With the approach of a ship, 

fishes usually cease their chatter instantly. 

' . Fish apparently make noises for a great variety of 
reasons. They use sound to communicate. Squirrel- 
fishes, which are inclined to be nocturnal; eels and 
catfishes, which live in muddy, murky waters; 


croakers, which become most active after sunset— 
er ` " 





NATURE. 


June 16, 1956 
these and similar, species must find sound useful for 
aggregating. Many fish become most loquacious 
during the spawning season. 

Competition seems to be & common stimulus to 
sound. Sprinkling of food in & tank of sonic fishes 
incites a general noisy commotion. 

Experiments’ have indicated that sea horses may 
use sound for orientation. During the first few days 
of captivity they make vigorous snappmg noises, 
apparently associated with the strangeness of the 

new environment: 

Of the more primitive forms of life, the shrimps 
make most noise. The combined popping of thousands 
of shrimps in their unseen beds makes a crackling 
chorus day and nights Experiments indicate that 
this noise accompanies the ejection of jets of water 
which the shrimps use for offence and defence. 

-In the case of marine mammals, the noises of 
whales and porpoises may be heard all over the 
oceans. The noises have been described as ''pro- 
peller or screw noises", and clucking and squealing 
sounds covering the whole sound band and ‘pings’ 
suggestive of echo-ranging. 

Learning sea sounds and languages has certain. 
practical uses. Already the U.S. Navy has found 
the research helpful for predicting underwater sound? 
conditions in strategic areas, for developing under- 
water acoustic gear and for training sonar operators. 

' Commercial fishermen are using acoustic finders to 
locate schools of fish. They would like ‘hearing aids’ 

- which could spot concentrations of food fish, identify 
them by their sounds and track their movements in 
bird-dog fashion. It may eventually be possible to 
use stationary, remotely controlled listening posts, 
comparable to sonar, buoys, which will detect and 
broadcast the position of migratory fishes. 
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CHELATING AGENTS AS PLANT GROWTH: SUBSTANCES 
A POSSIBLE CLUE TO THE MODE OF ACTION OF AUXIN 
By: Dr. O. V. S. HEATH and Miss J. E. CLARK 


Research Institute of Plant Physiology, Imperial College of Science.and Technology, London 


HE observation which gave rise to this work 
was made during an attempt to prevent the 
inhibiting effect of chromatographic paper on the 
growth,.of wheat coleoptile sections in the «straight 
growth! test as modified by Hancock and Barlow’. 
It was found that acid-washed paper, treated with 
ethylenediaminetetra-acetate (EDTA) and washed, 
caused significantly more growth than occurred in 
the complete absence. of paper. An experiment was 
therefore carried out without any paper, in which 
EDTA was given at concentrations of zero and 10-19 
to 10-5 M, both with and without 10-5 M 3-indolyl- 
acetic acid (IAA). It was found that after 19 hours 
10-5 M EDTA alone gave practically the same incre- 
' ment of growth compared with controls as did 10-5 M 
IAA alone, and even 10-1? M EDTA alone apparently 
caused some increase. 
In this experiment the interaction 


Similar experiments were then carried out using 
seven chelating: agents, of very various molecular 
structure, at concentrations of zero, 10-* M, 10-7 M 

and 10-5 in cómbination with zero and 10-5 M 
IAA. It, was found that all the agents tried could 
act as growth substances, namely, HDTA, uramil- 
diacetic acid (UDA), anthranilic acid diacetic acid 
(AADA), nitrilotriacetic acid (NTA), iminodiacetic 
acid (IDA), 8-hydroxyquinoline (SHQ) and sodium 
diethyldithiocarbamate (DIECA). It-was found that 
although DIECA,-a heavy metal enzymé inhibitor, 
could act as a growth-promoting substance, another 

‘such inhibitor, namely, potassium cyanide, which 
was not a chelating agent, depressed growth at the 
same concentrations. In this series of experiments 
no indications of*interactions with [AA were found, 


Table 1. MEAN LENGTH (cm.) OF WHEAT COLEOPTILE SEOTIONS, ORIGINALLY 1 cm., AFTER 





19 HOURS AT 25° C. (1.12.55). FIVE REPLICATES, EAOH OF FIVE COLEOPTILES 
between IAA- and EDTA did not , EDTA: OM  10-*M 10°M' 10°M 107M —10*M 103 
approach statistical significance { 0M C181 1-91 1-91 1-08 1 95 2 02 2-05 
(P == 0-2), consistent with the hypo- TAA4 i195 M `2 o6 2-06 2 07 2 07 2 08 2-13 2 25 
thesis that their effects were-inde- Mean 1-94 1-99 1:99 2-00 . 202 2-08 2 15 


Ti, 


pendent and additive. 


Signtficant difference (P 0 05) for means of + and — JAA = 0 055 


a 
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C. THREE REPLICATES 


OF FIVE COLEOPTILES EACH THROUGHOUT a 
Molar Significant 
Date conc. of Agent Molar concentiation of agent difference 
TAA š 107? 1075 1077 1076 1075 107: . P005 POOL 
Nil T 64 1 63 1 64 
0 NTA 170 181 82 
2 5 IDA 171 183 1:85 
L AADA] 171 175 1-85 
25 1.56 0-028 0 038 
5 Nil 208 2 08 2 08 
105 NTA 210 216 2 28 
IDA 212 215 2 18 
L AADA 211 217 2 20 
Nil 181 179 179 
0 UDA - 180 185 1 89 
|) aaDP 1 80 1:80 188 - 
yyDP «181 180 147 
11.2.56 0:028 0 037 
Nl ^ 2 02 2 02 2 03 
10-5 } UDA 2 04 210 ` 2 09 f 
aaDP 2 03 2 04 2 06 ` 
yyDP 2 00 2 00 2 00 
Nil 191 191 1 90 1 90 
0 aaDP 191 1:92 194 194 t 
yrDP 187 1 86 1-85 1 86 
21 3.56 0 032 Q 043 
Ni 2-13 ,2 18 212 
1075 aaDP i 212 214 2 20 2:17 
>  pyDP 2 09 2 06 2-08 
Nil 1 72 175 1 75 174 d i 
0 SHQ A 182 1 84 1 88 189 
2HQ 1-75 171 171 173 ae 
19.2.56 0 020 0 039 
Nil 2 06 2 06 2-08 2 07 
107 4 8HQ 2 10 210 215 242 P j 
s 2HQ 2-08 207 2 06 2 06 
Nil 1 84 1 85 184 185 
0 DIECA 1 89 197 1 92 1 88 £ 
$ KON 1 85 1 85 174 178 
1.2 56 x 0 031 0 041 
Nil 1-98 1 98 1 98 1 98 
1075 DIECA 2 05 204 2 09 2 05 
J KCN 2 00 1 99 198 1 99 


Values in heavy type differ significantly from the corresponding control (nil). 
diacetie acid; AADA ‘= anthranilic acid diacotie acid; UDA = uramildiacetic acid; 
9-hydroxyquinoline ; DIECA: = sodium dlethyldithiocarbamate 1, 


8-hydroxyquinoline ; 2HQ — 


except for 8HQ and DIECA, which both tended to 
cause less growth at 10-5 M than at 10-7 M in the 
presence of IAA but not in its absence. 

At the suggestion of Dr. W. R. Rees, of this 
Institute, a similar experiment was carried out usmg 
8HQ and its two analogues «-naphthol and quinoline. 
The chelating agent 8HQ increased growth as before, 
while the non-chelating analogues depressed growth 
in all coneentrations used, whether with or without 
IAA. 

It seemed clear that the various -chelating agents 
must act as growth substances by virtue of their 
chelating properties, and this raised the possibility 
that IAA might act in the same way. We consulted 
Dr. E. R. Roberts, of the Chemistry Department, 
Imperial College of Science and Technology, who 
kindly informed us that in his view the distance 
between the imino and carboxyl groups of IAA was 
suitable for chelation to occur with, the formation of 
& seven-membered ring. Such chélate compounds 
would be most stable with heavy metal ions such as 
Cutt or Cottt. Even if true chelates were not 
formed by IAA, complex formation Would certainly 
be expected. 

Nearly all the above preliminary. experments have 
since been repeated using a revised technique for 
setting up the coleoptile sections in.the treatments, 
which gives consistently a standard deviation for one 
‘replication’ (the mean of five coleoptile sections) of 
about 0-02 em. ‘or 1 per cent of the mean length 
after 24 hours. This has very greatly improved the 
precision of treatment comparisons, and therefore 


` 


Key to agents: NTA = nitrllotriacetic acid; IDA = iodo- 
aaDP = aa-dipyridyl; yyDP = yy-dipyridyl; 8HQ = 
KCN = potassium cyanide 


numerical. results from these later i cal only 
are presented in Table 2. 

All the’ chelating agents significantly” “increased 
growth, both in the absence- and presence of TAA. 
In only one case did a non-chelating analogue (just) 
significantly increase growth (2HQ at 10-* M without 
IAA), and here the corresponding ‘control’ value was 
an unusually low ons, being ‘significantly’ less than 
two other ‘controls’; this may well have been a 
fortuitous difference therefore. In a number of 
cases the non-chelating analogues actually depressed 
growth, and this was again also true of potassium 
cyanide. It is not proposed to discuss the inter- 
actions with IAA at this juncture.- 

Before carrying out the experiments sedosded in 
Table 2, it had seemed necessary to test the poss- 
ibihty that all the observed effects of chelating agents 
in our experiments (mcluding perhaps even those of 
IAA) might be due to their' removing harmful metal 
ions from the distilled water used. Distilled water 
from our:usual souree (a tinned boiler and ‘Pyrex’ 
glass condenser) was compared with. water of very 
low ion content from a ‘Biodeminrolit’? mixed-bed 
ion-exchange resin column. Differences in growth 
between sections in the two samples of. water were 
extremely small and entirely non-significant whether 
in the absence or presence of IAA and EDTA (10-5 M) 
alone or together. Ih this rather precise experiment 
a highly significant ;P < 0-001) interaction of IAA 
and EDTA was found such that the combined 
stimulating effect was less than the sum of the effects 
of the agents acting separately (Table 3). 


` 
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Table 3. MEAN LENGTH lem.) OF WHEAT OOLEOPTIDB SEOTION S8, 
ORIGINALLY 1 cm., AFTER 24 HOURS GROWTH AT 25° C. FIVE REPLI- 
OATES, EACH OF Prva CorxzorPrmES (18.1.56) 


m No ux 
TAA "Ta 241 2.24 


Significant difference (P 0 05) = 0 02; (P 0-001) = 0 03 


On the hypothesis that the two agents were acting 
in exactly the same way, an interaction in this sense 
would be expected if response tended to be linear 
with log concentration rather than with concentration 
itself. It should be noted, however, that the response 
to EDTA alone was just "significantly less than that 
to IAA alone, although. the difference in response 
was only 8 per cent. 

Further experiments were designed explicitly to 
test the hypothesis that EDTA and IAA were 
identical in their action. The first two of these, with 
mixtures of the two agents in proportions 0: 100, 
25:75, 50:50, 75:25 and 100:0, at total con- 
centrations of 10-7, 10-*, 10-5, 10-4 M and 10-5, 10-7, 
. 10-8 M respectively, showed in all cases- somewhat 
more growth after 24 hours with the higher pro- 
portions of IAA. It seemed possible that this might 
. be due to slower penetration of the EDTA into the 
tissues, and in two further experiments growth-time 
studies were made. In these, mixtures in the pro- 
portions 0:100, 50:50 and 100:0 at a total con- 
centration of 10-9 M.were used; fresh samples of 
eoleoptile sections were measured at 3, 6, 12, 24 and 
48 (or 36) hours. At 48 hours, in the first of these 
experiments, signs of morbid changes were observed ; 
the results of the second experiment, therefore, are 
presented in Fig. 1 

It will be seen that the curve for pure EDTA rose 
more slowly than that for pure JAA, consistent with 
the hypothesis of slower penetration, but that by 
36 hours the total growth.;was almost exactly the 
same. The significance of the interaction between 
the two agents can be tested by.that of the quadratic 
coefficient in the regression of length on proportion 
of IAA; a coefficient not significantly different from 
zero is consistent with identical internal action of the 
two agents and a linear (or additive) response to 
amount penetrated. This coefficient varies very 
significantly with time, arid most interest is attached 
to the interaction at 36 hours when penetration by 
both agents was probably almost complete. Here 
the combined effect in the 50:50 mixture was to 
give less total growth (P < 0-001) than in either of 


the pure solutions, thus disproving the hypothesis of 


identical internal action of the two agents. On the 
other occasions, the effects were apparently additive 
at 3, 12 and 24 hours; but at 6 hours the combined 


agents again gave less growth than the mean of that. 


in the two pure solutions. 

It should be noted that for every chelating agent 
tried the greatest coleoptile extension obtained at 
24 hours with the agent alone was significantly less 
than with 10-5 M IAA alone (Table 2). In some 


cases, at least, this might well be due’ to slower. 


penetration, as with EDTA. 

The results so far discussed are all for coleoptile 
growth; but three experiments on root growth have 
been carried out, in which intact wheat seedlings 
were grown in solutions of EDTA and IAA alone 
and combined. The results for the second and third 
of these experiments are presented in Tables 4 and 5. 
The solutions were made up.in distilled water, with. 
out nutrients, and changed every 3 days. After 8 
or 9 days growth the total length of roots on each 

‘plant and its longest root were measured. The 
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Mean length (cm.) 





0 6 i2 24 . 36 
No. of hours from cutting . 


Fig. 1. Scu. 50 EDTA, IAA; []—— jo odas 
A emm, “TAA only (0-7 M) 


treatment means for total length only are presented, 
as the longest root date showed very similar effects. 

IAA or EDTA alone show essentially similar 
effects ; in fact, the two agents give almost the same 
results "throughout the experiments. There is, how- 
ever, evidence of a most remarkable mutual antag- 
onism ; thus the inhibitory effect of a 10-5 M con- 
centration of either agent is completely or almost 
completely removed by the presence of a 10-9 or 
10-4 M concentration of the other (that is, at one- 
hundred-thousandth or one-millionth the concen- 
tration). The underlying mechanism of this extra- 
ordinary mutual antagonism is obscure, and it is not 
proposed to speculate about it here. Clearly, however, 
although the main conclusions would be unaltered by 
interchanging the names IAA and -EDTA in the 
tables, the mode of operation of the two agents 
cannot be identical, for adding 10-3 M IAA to 
10-5 M LAA could scarcely prevent inhibition. It must 
be remembered ‘that in coleoptile growth we have 
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Table 4, TOTAL LENGTH OF Roots (cm. per plant) o» WHEAT SEED- 
LINGS AFTER EIGHT DAYS GROWTH. Two REPLICATES, EAOH OF THREE 
PLANTS (23.3.56) 


EDTA 0 M 10-7 M — 10?M 10-7 M 10-*M 
0 25-1 -26:6 24:9 24:8 12:5 
107uM 26-1 27:3 24-6 25-8 241 
IAA4 107? M 22 6 26:4 23-0 22-6 25 2 
107 M 132 24-4 21:5 150 135 
1075 M 12:1 28:6 20:4 12-7 109 


Significant difference (P 0:05) = 2-64; (P 0-001) = 4-79 
Values in italics do not differ signi cantly from that for water alone 


Table 5. TOTAL LENGTH OF Roots (cm. per plant) OF WHEAT SEED- 
LINGS AFTER NINE DAYS GROWTH. Two REPLICATES, BACH OF THREE 
PLANTS (21.4.56) 


EDTA 0M 105: M 10M 107 M 107° M 
0M 24 9 26 0 210 - 16-3 89 
1072 M 25:8 26-3 24:2 22-0 22:5 
IAA4 107? M 247 7 25:2 24-8 22-0 21:3 
107 M 16-8 21:6 22-8 >` 20-2 154 
107*M 65 23-8 23 0 16:1 , 11:3 


Significant difference (P 0-05) — 2 30; (P 0-001) — 4-82 
Values in italics do not differ significantly from that for water alone 
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zeen concerned with stimulation, but that here 
nhibition is the main effect; the slight stimulation 
at 10-3 M fails to reach significance even for the 
;wo agents together. It seems likely that the path- 
ways of stimulation and inhibition may be entirely 
jifferent, and thus quite different types of mteraction 
j»etween TAA and EDTA for coleoptile and root 
zrowth might be expected. Experiments on inhibition 
Xf coleoptile growth by supraoptimal concentrations 
would be of interest and it is hoped to undertake 
shese shortly. 

The first root-growth experiment, with a different 
variety of wheat, showed a similar type of mutual 
antagonism between EDTA and IAA, but hero a 
soncentration of 10-? M of one agent was needed to 
‘emove’ the inhibition due to-a 10-5 M concentration 
of the other. ^ 

During the coufse of this investigation, between 
she carrying out of the preliminary experiments and 
hose with the revised technique, Prof. T. A. Bennet- 
Jlark very kindly showed us the proof of his paper 
ut the Wye Growth Substance Conference?, in which 
ae reports the finding that EDTA in concentrations 
from 10-5 M to 10 M can act as a growth pro- 
noter in the straight-growth test and suggests 
hat the calcium "metabolism of the cell wall is 
»oncerned. 

All the biological evidence presented here would 
seem consistent with the hypothesis that TAA acts 
jon growth in the same way as a chelating agent, 
ather by forming true chelate compounds or com- 

mplexes of some sort, although its mode of operation 
»annot be identical with that of EDTA in view of the 
moeculiar interactions which occur between the two ; 
as yet, however, we have obtained no experimental 
shemical evidence of such complex formation by 
WAA. If it in fact acts as a growth substance by 
virtue -of complex-forming properties, there would 
seem to be three ways in which 15 might do so: first, 
it might act by removing metal ions which would 
otherwise restrict growth, as in the suggested effect 
of EDTA in removing calcium from pectate in the 
«cell wall?, though chelation of heavy metals would 
seem more probable; secondly, it might act as an 
«enzyme inhibitor, either by removing metals needed 
as coenzymes or perhaps by ‘covering up’ metals in 
«prosthetic groups. In this connexion it may be 
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noted that Smith, Lumry and Polglase, cited by 
Martell and Calvin’, found that IAA strongly in- 
hibited the Mg-stimu_ated enzyme carboxypeptidase. 
Thirdly, work by Ca-vin* and Weller and Mills* has 
shown that a complex of an acetate and two quinoline 
molecules with copper can transfer hydrogen and 
thus function as a cetalyst for the hydrogenation of 
suitable hydrogen aczeptors—IAA might form com- 
plexes which could fcnction in a similar manner. It 
will be noted that ir the first two suggestions IAA 
would be inhibiting some aspect of metabolism; in 
the third, it would be itself contributing positively 
to metabolism. If IaA could function in two or all 
three of these ways, its extraordinary range of known 
effects on growth.and development would be less 
surprising. 

Synthetic auxins m general may also act through 
their complex-forming activities. Thus, for example, 
2-4-dichlorophenoxyaczetic acid is, in Dr. E. R. 
Roberts’s opinion, more likely to form metal com- 
plexes than phenoxyacetic acid (which is inactrve®). 
This would explain she very wide variety of com- 
pounds which are found active, including in the 
present work many which do not conform to the 
structural pattern generally postulated for auxins 
(for example, by Thimann‘), and would also account 
for their similar but wide range of effects. 

Further work, including experiments. with various 
metallic ions, is ın progress, and detailed publication 
will follow in due course. 

We are grateful to Drs. W. R. Rees and J, Edelman, 
of this Institute, for helpful suggestions and dis- 
cussions, in particula to the former for suggesting 
the experiments with analogues of 8-hydroxyquin- 
oline; also to Dr. E. R. Robérts, of the Chemistry 
Department, Imperial College, for providing the 
theoretical evidence that indolylacetie acid is likely 
to act as a chelating or complex-forming agent. 


t Hancock, C., and Barlow, H. W. B., Rep. E. Malling Res, Sta., 88 


2 Bennet-Clark, T. A., “The Themistry and Mode of Action of-Plant 
Growth Substances” (Batterworth Publications, London, 1956) 
(1n the press). 

? Martell, A. E., and Calvin, "Chemistry of the Metal Chelate 
Compounds” (Prentice- Jall, ikon York, 1951). 

* Calvin, M., Trans. Farad. 50c., 34, 1181 (1938). 

5 Weller, "M and Mills, G. A, J. ' Amer. Chem. Soc., 75, 769 (1953). 

*Thimann, K. V., “Plant Growth Substances", edited Skoog, F., 
p. 21 (Univ. of Wisconsin Press, 1951). 


AN UNORTHODOX VIEW OF THE WEATHER 
By Da. E. G. BOWEN 


Division of Radiophysics, Commonwealth Scientific and Industrial Research Orzanization, Sydney, Australia 


‘OR more than a generation the concept of the 

general circulation of the atmosphere has played 
a dominant part in the science of meteorology. It 
has helped explain many of the mysteries of weather 
phenomena and been responsible for great advances 
in this field of endeavour. The working tool of the 
forecasting meteorologist is the synoptic chart, which 
shows the pressure distribution over the surface of 
the Earth at any given time. Being based on measure- 
ments of barometric pressure at many points on the 
Earth’s surface, the chart represents a very real 
physical situation. It gives vital mformation on the 
movement of air masses and has become the most 
important aid to forecasting the weather. It is 


especially useful for aircraft,-which have the problem 
of moving around w-thin those air masses. But it 
has its weaknesses, particularly on the question 
which is of most interest to the man in the street, 
namely, the forecast af whether it will rain to-morrow. 

The method of preparing a forecast of rain from 
the chart has been variously described as ‘a matter 
of intuition’ or ‘an erpirical process which draws on 
past experience’. How is it that intuition and 
empiricism come mto this important function and 
how can they be taxen out? The forecaster has 
available to him a large number of physical meastre- 
ments collected from a wide network of observing 
stations. Some of tkese,-like the instability of the 
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Fig 1. Histogram of the dates in January on which the concentra- 
tion of freezing nuclei was observed to re eh in the three years 
1954, 1955 and 195 . 


atmosphere and the amount of moisture aloft, are 
closely related to whether clouds will form. But a 
measurement which has æ direct physical connexion 
with the formation of rain is lacking. 

It has been known for some time that such a 
measurement is possible ; but its importance has not 
been fully appreciated. In the study of cloud physiés, 
it is well established that the number and properties 
“of the freezing nuclei present in the atmosphere 
determine whether rain will form in a supercooled 
cloud.” Freezing nuclei, in this context, may be 
defined as particles on which ice crystals can grow 
from the vapour phase, or else materials which in 
solution in & water droplet or in contact with it will 
induce it to,freeze. Measurement of the concentration 
of freezing nuclei and the temperature at which they 
become active is not easy ; but if such measurements 

. are inade in aircraft or at sites which are free from 
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Date (January) . 


Place 





Sydney 


Sydney 
Hawaii 
Arizona 
Panama 


South Africa 
West Australia 
Sydney 

San Francisco 








For a proper assessment of the role of freezing 
nuclei, measurements are needed in many parts of 
the world. These are just beginning to be made on 
a routine basis, and they already point to & further 
intriguing  possibility—that the sudden changes 


-oecur at almost identical times in different parts of 


“the interfering effects of dust from terrestrial or. 


industrial sources, several interesting facts emerge. 
It is found, for example, that 
while measurements of the concen- 
tration of freezing nuclei are con- 
- sistent among themselves in one 
area or over a few hours at a time, 
changes of several hundred: to one 
are: possible from one day to the 
next. Many of the quantities used. 
m meteorology, such as barometric 
pressure, vary at most by a few per 
cent and can only be linked with the 
formation of-rain by what is ad- 
initted to be a subjective process. 
By contrast, the number of freezing 
nuclei in the atmosphére has a 
direct bearing on the formation of 
ram. It may vary by orders-of mag- 
nitude from one day to the next ; 
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the world. Smith, Kassander and Twomey! have 
reported measurements made in Sydney in January 
1954 and again in Sydney, the Hawaiian Islands and 
Panama in January 1955, which showed there were 
sudden mcreases in the number of freezing nuclei on 
the dates given in the first part of Table 1. Similar 
measurements made in Arizona showed no significant 
variations. In January 1956 there were no increases 
in Sydney comparable in magnitude with those of 
previous years; but measurements ın South Africa, 
Western Australia and the west coast of the United 
States showed, marked. increases on the dates shown 
in tho latter part of Table 1. I am indebted to Dr. 
S. C. Mossop, of the National Physical Laboratory, 
Pretoria, Dr. E. K. Bigg, of the Radiophysics 
Laboratory, end Dr. R. N. Bracewell, of Stanford 
University, for permission to quote these results. 
The peaks do not always appear in all localities ; but 
when they do occur, they are nearly simultaneous in 
widely separated parts of the globe. Furthermore, 
they seem to recur on approximately the same dates 
from year to year. A histogram giving the dates on 
which the freezing nucleus counts were high is given 
m Fig. 1, mdicating that for the three years 1954, 
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but the unfortunate forecaster is un- 
aware that such a changoe^has taken 
place. Could this be the reason 
why forecasts of rain sometimes 
go wrong? Could a sudden and 
unobserved increase in freezing 
nucleus concentration lead to the 
development of rain which did 
not appear likely from the synoptic 
chart ? 


4 


8 


PS. 


w 
o 


Total of Heaviest Foils(m) 





lo 3 


20 


, 


Fig. 2. 


Total of Heaviest Falls (in) 


` 


o 





0 20 3 


The January rainfall of four countries in widely separated parts of the world 
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MEAN RAINFALL 


NOVEMBER 


DECEMBER_ 


Fig 3. The mean rainfall of November, December and January for three hundred 


stations distributed over the globe 


w955 and 1956 the maxima occurred on January 13, 
22 and 30. . 

This behaviour is strikingly similar to that of the 
‘ainfall in many parts of the world. As reported in 
1 recent publication’, if the records of a large number 
of stations are examined, there appears to be a 
oreference for heavy falls of rain to occur on certain 
lates. In Fig. 2 is given the number of falls of rain 
exceeding 24 in. in 24 hours in January in the rain- 
zauge network of Great Britain for the period 1919-49. 

Wit shows distinct variations from one day to the 
aext. In the remaining curves are corresponding 
observations for three other regions of the globe, 
aamely, forty-eight stations in the United States, ten 
in South Africa and fifty in New Zealand. In each 
ease the stations were chosen by officers of the 
respective weather bureaux to be representative of 
*he whole country. There appears to be a remark- 
able agreement between. them, in spite of the widely 
lifferent climatic regimes which exist in these areas, 
and. the fact that they refer to winter-time in one 
hemisphere and summer-time in the other. There 
are three rainfall peaks which appear within a few 
days of each other on all four curves and, further- 
more, they are grouped around the dates January 13, 
22 and 30, on which the concentration of freezing 
«auclei m the atmosphere has been observed to have’ 
Which values. 

The close relationship between the January rain- 
mall of widely separated regions which is exhibited in 
Mig. 2 is not in accord with conventional meteoro- 

logical ideas. As it is so difficult to explain the 
present effect on ordinary climatological grounds, let 
18 look outside the immediate boundaries of meteoro- 
gy for the explanation. The clues are clear-cut— 
the effect appears to be one which occurs almost 
simultaneously over the globe, which suggests an 
oxtra-terrestrial phenomenon ; and ib takes place on 
articular calendar dates, which suggests an associa- 
ion with meteor showers. 


mPablo 2. COMPARISON OF Dime or METEOR STREAMS AND RAINFALL 
AKS 


` 












Date of Meteor stream Date Time difference 
| rainfall peak ; (days) 
Nov. 8 Giacobinids | Oct. 9 30 
18. Orionids Oct 20-23 29 
1 26 Not known with certainty ~ — 
Dec. 5 Taurids Nov. 8-10 32 
14 Leonids Nov: 16 2 
29 Bielids I Nov. 27—15 -— 
Jan. 1 ` Bielids II Dec. 2 30 
12 .| Geminids Dec. 13 30 
22 Ursids Dec. 22 31 
Feb. 1 Quadrantids 


Jan. 3 28 
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Eelation to meteor showers. The 
Earth in its orbit is known to pass 
through streams of dust which exist 
in Fast elliptical orbits around the 

`~ Sur. The dust includes a wide 
ranze ‘of particle sizes. The large 
ones bum up on entering the 
atmosphere and appear as visible 
meteors; the smaller particles do 
not have enough energy to be con- 
sumed and fall slowly into the lower 
atmosphere.  Svestka? has shown 
tha; meteorite dust takes between 
thirty and forty days to fall from 
the top of the atmosphere to the 
troposphere. It may be significant 
that thére are three prominent 
meteor showers about thirty days 
before the rainfall p2aks, namely, the Geminids of 
December 13, the Ursids of December, 22 and the 
Quadrantids of January 3. ^ 

It appears, therefore, that the rainfall peaks might 
occur about a month after the meteor showers. This 
possibility can be tested. in an elementary way by ' 
examining the rainfal of a somewhat longer period 
than that given in Fig. 2. In Fig. 3 is a curve of the 
mean rainfall for the three months November, 
December and January for & period of about sixty 
years. The curve is for approximately three hundred 
stations distributed over the globe, and includes 
those already referrec to in the United States, Great 
Britain, South Africa and New Zealand, together ' 
with fifty stations from Australia, thirty-two from 
Japan and five from the Netherlands. The dates of 
ten of the most prominent peaks are listed in the 
first column of Table 2, together with à list of the 
meteor showers which appear to correspond. The 
only rainfall peak which is not associated with a 
well-known meteor shower is that of November 26 ; 
nevertheless, Ellyett and Roth! have reported pre- 
viously unsuspected meteor activity in the southern | . 
hemisphere approximately a month before this date: 
In the interests of* brevity, the results in this table 
are only given in the barest outline, and a full 
treatment is in ccurse of publication in the 
meteorological literatare. 

In the final column of Teble 2 1s the difference in 
time between the meteor showers and rainfall peaks, 
and it is seen to have & mean value of 30 days, with 
greatest departures from this value of + 2 days. 
The hypothesis has therefore been advanced that 
dust from meteor streams falls into the cloud systems 
of the lower atmosphare, nucleates them and causes 
exceptionally heavy alls of rain thirty days after - 
the dust first entered the atmosphere. . 

There are several aspects of this hypothesis which 
are difficult to accept, and many questions arise. 
Why should meteoric dust be so active as a 
nucleating agent ? Why does the time of fall appear 
to be so consistent fom one shower to the next ? 
And why is the effect on rainfall confined to such a 


- 


‘few days? As yet these, are without answer; but 


there is already enough evidence about the reality of 
the effect to call for & thorough investigation of the 
physics of the phenomenon and a careful assessment 
of its impact on she’ day-to-day problems of 
meteorology. _ k 

1 Smith, à J., Kassander; £. R., and Twomey, S., Nature, 177, 82 
? Bowen, E. G., J. Meteor. (April 1086). 

3 Svestka, Z., Bull. Astro. Irat. Czech., 2, 41 (1951). 


. 4 Ellyett, C. D., and Roth, K. W., Aust. J. Phys., 8, 890 (1955). 
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LETTERS TO THE EDITORS 


- The Editors do not hold ihemselves responsible 
for opinions expressed by their correspondents. 
No notice is taken. of anonymous communications. 


Hydrolysis of Esters of 
Monoribonucleotides 


CONSIDERABLE attention has been paid in recent 
years to the hydrolysis of ribonucleic acids to mono- 
nucleotides. It was shown! that alkyl esters of the 
2’- and 3’-monoribonucleotides (partial formula 
I; R = alkyl) provided simple model substances 
which could be used for & more precise study of 
the mechanism of hydrolysis. The overall process, 
effected by acid or by alkali, results in & conversion 
of (I) to a mixture of (III) and (IV). Both procedures 
involve the unstable cyclic ester intermediate (IT), 
which is then hydrolysed to the isomeric mono- 
nucleotides (III) and (V). Since the conversion of 
(I) — (II) is formally a trans-esterification?, it seemed 
possible that the analogous process (I) > (V), that 
is, migration of the alkyl phosphate residue without 
loss of R, might also occur simultaneously. 

When cytidine-3’ benzyl phosphate (I; R= 
CH,.O,H,) is partially hydrolysed by. 0-5 N sodium 
hydroxide solution, the ester recovered can be shown 
by ion-exchange chromatography to contain none 
of the corresponding 2'-ester (V). Other experiments 
show that no observable Gonversion of a 2’-methyl 
ester (V ; R = Me) to the 3’-ester (I) occurs under 
similar conditions.. Thus under alkaline hydrolytic 
conditions, no migration of the alkyl phosphate group 
occurs. This result appears to imply that the step 
(1) ^ (II) involves a transition state which may be 
represented by (VI), and not a discrete molecule such 
as (VII) analogous to that involved in the alkaline 
hydrolysis of carboxylic esters‘. 

After partial acid hydrolysis, however, analysis of 
the remaining ester reveals that’ migration of the 
alkyl phosphate group occurs 
to a significant extent. Thus 
when hydrolysis of (1; E = 
CH,Ph) is carried to 53 per 
cent of completion; (V) ac- 
counts for 25 per cent of the 
remaining ester. Of direct 
significance for ribonucleic 
acid chemistry is the finding 
that the dinucleoside phos- 
phate adenosine-2’ uridine-5 
phosphate? (V; E = uridme- 
5’ residue) yields a proportion 
of the rearranged product 
adenosine-3/ uridine-5’ phos- 
phate. Qualitative observa- á 
tions on the rate of hydrolysis H—OH 
- mdicate that the reaction is | 
catalysed by acid. The results 
are accommodated if proton- 
ated species derived from in- 
termediates of type (VIII) or 
-(IX) are postulated, the latter 
arising directly or via (VIII). 
These could then lead by 
P—O fission either to (I), (IL) 
or rearranged ester (V). The | 
mechanism of the rearrange- 
ment (I) — (V) 1s presumably- 
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essentially simular to that of the acid-catalysed migra- 
tion of phosphate in the mononucleotides (III) 
and (IV). 

Baer and Kates* have suggested a similar migration 
during the acid hydrolysis of «-glycerophosphoryl- 
choline and -ethanolamine to account for optical 
rotation changes. They, and Long.and Maguire’, 
also conclude that alkylphosphoryl migration occurs 
during alkalme hydrolysis ; but the present observa- 
tions appear to invalidate this. 

It is intended to discuss our experiments in more 
detail elsewhere in relation to other work on phos- 
phate ester hydrolysis. The purpose of the present 
communication is to indicate their relevance to ribo- 
nucleic acid hydrolysis. Partial acid hydrolysis has 
been used for preparing a variety of oligonucleotides’. 
The internucleotidic linkage in ribonucleic acids is 
at present considered to mvolve a phosphodiester 
bridge exclusively between the 3'- and 5’-positions 
in adjacent ribonucleoside residues?. On the above 
evidence, however, partial acid hydrolysis of such a 
structure must be expected to give rise to oligo- 
nucleotides, a proportion of which will have a 
2/ : 5’-internucleotidic linkage. The isolation of such 
a substance will, in itself, afford no evidence for a 
2’: 5’-linkage in the ribonucleic acid structure. 
Furthermore, present enzymic methods for poly- 
nucleotide structure analysis, if applied without 
realization of the possibility of isomerization of the 

-internucleotidic Imkage, may lead to erroneous 
conclusions. This follows from the fact that the 
nuclease-type enzymes (for example, ribonuclease) 
have differing specificities for purine and pyrimidme 
nucleoside sites in the molecule, but all those studied 
have shown a specific requirement for a 3’: 5’-inter- 
nucleotidic linkage?. The validity of the use of such 
nucleases for sequence determination in oligo- 
nucleotides rests on the assumption that the 3’: 5’- 
internucleotide linkage is preserved unchanged during 
the hydrolysis of the nucleic acid ; it loses its validity 
if a change from 3’: 5’- to 2’: 5’- cam occur. Such 
methods should be supplemented by the known 


| | 
CH—OH CH—OPO,H, 


CH—OPO,H, 
| " 
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hemical degradation, which can distinguish between 
3' : 5’-'and 2’: 5’-phosphodiester linkage!?, 


D. M. Brown 
D. I. Macrata 
A. H. NEILSON 
. A. R. Topp 
University Chemical Laboratory, 
Cambridge. 
**loan-Kettering Institute for Cancer Research, 
New York. 
May 16. 


* Brown and Todd, J Chem. Soc., 52 (1952). 


‘Brown and Todd, in “The Nucleic Acids”, edit. by Chargaff and 
Davidson, 1, 409 (Academic Piess, New York, 1955) 


+ Brown and Todd, J. Chem Soe , 2040 (1953). Lipkin, Talbert and 
Cohn, J Amer. Chem. Soc ,'76, 2871 (1954). ? 


* Bender, J Amer. Chem. Soc , 78, 1626 (1951) 

‘Michelson, Szabo and Todd, J Chem Soe (in the press). 

€ Baer and Kates, J. Brol Chem., 175, 79 (1948), 185, 615 (1950) 

7 Long and Maguire, Biochem. J , 64, 612 (1053). 

8 Merrifield and Woolley, J Brol Chem , 197, 521 (1952). Cohn and 
Markham, Proc. Biochem. Soc , 62, 17p (1956) E 

* Brown, Heppel and Hilmoe, J. Chem Soc , 40 (1054) ; 

? Brown, Fiied and Todd, J Chem. Soc., 2206 (1955).  Whitfeld, 
Biochem. J., 58, 390 (1954) 


- lonophoresis of Oligosaccharides as 
N-Benzylglycosylammonium [ons 


FiLTER-PAPER ionophoresis is now bemg widely 
used for separations of mixtures of neutral sugars, 
which are converted into charged molecules by the 

mormation of borate complexes'. This excellent 
«method provides a far more rapid separation of 
isomeric components which possess appropriate 
structural differences than does filter-paper chromato- 
«raphy; and at the same time, deductions can be 
made about the probable structure of an unknown” 
sugar from its rate of migration, It does, however, 
suffer from a-disadvantage when compared with 
filter-paper chromatography, inasmuch as it does not 
give any indication of the molecular -size of an 
unknown oligosaccharide. We now report a different 
method of filter-paper ionophoresis which ‘readily 
yields this information; 16 1s to be regarded as 
complementary to the borate process. When both 
methods are used in conjunction, much information 
about a new product can be gained very rapidly. 

This alternative, method of ionophoresis is a 
development of the technique of filter-paper 
chromatography in which reducing sugars are con- 
verted on the paper mto N-benzylglycosylamines? ; 
in this case a charge is afterwards placed on the 
nitrogenous derivative by using a strongly acid 
solution as the medium during electrolysis. In the 
general method the reducing sugar is spotted on to 
a strip of Whatman No. 3 filter-paper, and a spot of 
a solution of benzylamine (1 e.c.) in methanol (9 c.c.) 
and 10 N formic acid (5 o.c.) 1s superumposed. The 
paper is heated at 95° for 5 min. and then subjected 
to ionophoresis at; 600 V./55 cm. for 6 hr. m an 
electrolyte (pH 1:8) composed of a mixture of 5 per 
cent aqueous sodium hydroxide (600 c.c.) and 90 per 
cent formic acid (400 c.c.). The paper is dried to 
remove all formic acid, and the spots are detected 
with alkaline silver nitrate? or periodatet. The 
mobility 1s expressed as the ratio between the 
distance which separates the N-benzylglycosyl- 
ammonium ion from the unchanged sugar and the 
distance which separates the N-benzylglucosyl- 
ammonium ion from unchanged glucose. It is quite 
convenient to measure these distances because the 
reaction between the sugar and the benzylamine is 
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Table 1 © 

Sugar Mobility* 

Pentose , 109-1 15 
Hexose - 1 00 
Heptose EN 0 01 

Hexose disacckaride 0 71-0-78 

- Hexose trisaccharide 0:59-0 63 

Hexose tetrasascharide , 0 49-051 
Hexose pentassccharide 0-42 
Hexose hexasascharide 0-38 


* Defined in text 
Š ó 


not complete (cf. ref. 2). Typical results are given 
in Table 1. 

It will be seen thas the mobility bears an inverse 
relationship to the molecular weight ofthe ion; to 
the first approximation, 1b is independent of the 
stereochemistry of the sugar and also of the positions 
of the linkages in a mgher saccharide. Full details 
of this work, including the experiments which led to 
the development of the general method and studies 
with ammes other then benzylamine, will be reported 
later. The work was supported by a grant from the 
Nuffield Foundation. 

S. A. BARKER 
E. J. BounNE* 


P. M. GRANT 
M. SrAcEY 
Chemistry Department, 
Universiby, ` 
Birmingham 15. E 
April 21. 


* Present address‘ Royal Holloway College, University of London, 
Englefield G1een, Surrey ips 
i Foste:, A B., J Chem. Sac., 982 (1053). Gross, D , Nature, 172, 
908 (1953) Barker, G R.,and Smith, D C C , Chem and Indust , 
19 (1954). Gioss, D., Nature, 173, 487:(19054) Bell, D J, and 
Northcote, D H., Chem. and Indust , 1328 (1954), Foster, A. B, 
and Stacey, M , J. Chen. Soe , 1778 (1955) Gross, D., Nature, 
176, 362 (1955) kd 
?Bayly, R J, and Bourne, E, J., Nature, 171, 385 (1953). 


5 Trevelyan, W. E., Proctor, D. P , and Harrison, J. S , Nature, 166, 


444 (1950) $ 
! Cifonelli, J. A., and Smith, F., Anal. Chem., 28, 1132 (1954). 


lon-Exchange Preparation of Low-Silica 
Hydroxide Solutions for Colorimetric 
Determinations of Total Silica 


ATTEMPTS +o determine small concentrations of 
total silica colorimetr:cally by applymg the method of 
Straub and Grabowski}, followmg solubilization of 
the silica by boiling with hydroxide, have been 
frustrated by the inzerference of the silica present 
in either the sodium pr potassium hydroxide used as 
the solubilizing agent. In studying this problem, the 
possibility of preparing a hydroxide solution by pass- 
ing a salt solution through the hydroxide-form of a 
quaternary-base ion-exchange resin was mvestigated. 
The fact that complate conversion from the salt to 
the hydroxide is net required for the analytical 
method is a recommendation of this approach; a 
salt solution more eoncentrated than is normally 
amenable to ion-exchange treatment may be used 
as the starting material ın order to produce a moder- 
ately concentrated hydroxide solution. 

A quaternary ammonium-type anion-exchange 
resin (‘Amberlite 7 R4 -400") was used ın the prepara- 


tion of the caustic sclutions. A small column of the ' 


resin was prepared in a l- or 2-in. diameter poly- 
ethylene pipe. Ths resin was converted to.the 
hydroxide-form by treating ıt with six volumes/ 
volume resin of 4 pez cent sodium bicarbonate solu- 
tion followed by six volumes/volume resin of 4 per 


. smaller amounts of silica. 
` , passed through’ the re8in at the rate of 0-15 volume/ 
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cent sodium hydroxide solution both at a rate of 


-0-15 mL./ml. of resin/min. The column of resin was 


then rinsed to a pH. of 9:5 with dejonized water. 
Solutions of N potassium -chloride and of N 
potassium sulphate have ‘been used as starting 
materials for the preparation of caustic "solutions. 
The potassium salts were selected in preference to 
the corresponding sodium salts because they contained 
The salt solutions were 


volume resin/min. A total “of one volume of salt 
solution per volume of resin was treated in eách 
cycle. Regeneration of the.column between cycles 
was carried out with sodium bicarbonate and sodium 
hydroxide by the same method as the original 
regeneration. In each cycle the hydroxide effluent 


‘was collected in five equal fractions and analysed 


for silica content and for their hydroxide content. 
Typical results are given in Table 1. F 


Table 1. CHARACTERISTICS OF HYDROXIDE SOLUTIONS PREPARED VIA 
ION EXCHANGE i 


Cyele 1 > 2 3 4 
Column size 2in* Z, . 2in.f 2in. 2 in. 
Influent A IN pot.. 1N pot. 1N pot 1 N pot. 
^. chloride chloride sulphate sulphate 
N Hydroxide ? 
Cut 1 —— 0-369 — 0:413 
Cut 2 — 0 501 — 0 505 
Cut 3 0-106 0-501 = 0 465 
Cut 4 0 311 0 437 — 0 405 
Cut 5 0-451 0 379 m 0 348 
p.p.m. Silica ~ 
Cut 5 _ 0 78 0 20 
Cut 2 ~ 6 22 067 9 12 
. Cut3 5 2-0 0:31 0-11 
Cut 4 5 — 0-29 0-10 
Cut 6 5 — 024 0 10 


* Glass column, - 5 
-t Only sodium hydroxide used as regenerant. 


It may be seen that the quality of the effluent 
hydroxide increases with increasing number -of re- 
generation cycles. The solution prepared in cycle 4, 
when used for solubilizing silica at a ratio of 1 ml./50 ml. 
of water sample, contributes only 0-002 p.p.m. to 
the final solution being analysed. This is below the 
present limits of detection of silica by colorimetric 
methods. ' 

The above procedure is now being employed in a 
study of the concentration of soluble and total silica 
in ion-exchange resin deionization systems, and the 
results of-this study will be submitted for publication 


-in the near future. 


- Satin FISHER 
- ROBERT KUNIN 
Rohm and Haas Co., 3 
Philadelphia, Penn. Jan. 11. 


1 Straub, F. G., and Grabowski, H. A., Indust. Eng. Chem., Anal. Ed., 
. 16, 574 (1944). 


Use of the Órcinol - Sulphuric Acid Reaction 
in the Positive Identification of Certain 
-Monosaccharides from a Salivary Mucoid 


AN approximate identification of sugars separated 
from hydrolysates of biological material can usually 
be made by paper chromatography. Positive identi- 
fication is usually achieved by the measurement of 
some specific physical property such as optical 
rotation, or the preparation of derivatives possessing 
characteristic melting points. It frequently happens 
that sugars separated from hydrolysates are present 
in insufficient amounts to enable such methods of 
identification to be used. . 

The modified orcinol—sulphuric acid reaction 
described by Bruckner! is eminently suitable for the 
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identification of. small amounts of various hexoser 
which give characteristic absorption spectra readil 
distinguishable from one another. The differer 
-aldopentoses exhibit the same absorption curv 
which, however, :s different from those of th 
individual hexoses. As little as 0-1 mgm. of th 
sugar is necessary to obtain a satisfactory absorptio 
curve. P 

In the course, of our investigations into the com» 
position of mucoids occurring in human saliva, . 
fraction was obtained which was thought to b 
identical with the ‘blood group A substance’ describe 
by Aminoff, Morgan and Watkins’. Less tha: 
100 mgm. of the substance was hydrolysed by reflux 
ing with water in the presence of 1 gm. of ‘Amberlit: 
IR120' ion-exchange resin at 100? C. for 16 hr. Th 
resin was filtered off and washed with water. The 
combined filtrate and washings were evaporated t 
dryness in vacuo and the residue taken up in 2 ml 
of water. 

One-dimensional chromatograms were run or 
Whatman No. 1 paper in methyl ethyl ketone/acetic 
acid/water (6: 1:1), a very rapidly running solvente 
introduced in this laboratory (Leaver, A. G., ano 
Irwin, M., unpublished work). Two of these gave Ry 
values approximating to those found for galactose 
and fucose, When the hydrolysate was again rum 
with spots of these two sugars run adjacently, the 
tentative identification was confirmed. 

The total hydrolysate was apphed to three wider 
strips of the very thick paper Whatman No. 3 MM, 
application being in the ‘ribbon’ form across the 
width of each paper. Development was continued 
for 18 hr., after which the chromatograms were dried, 
narrow strips cut from each edge and sprayed with 

saniline hydrogen phthalate. The areas corresponding 
to the two principal bands obtained were cut out of 
the main strips and eluted with distilled water. The 
two eluates were evaporated to dryness in vacuo, 
the solids being weighed and taken up in distilled 
water to give & concentration of 0-1 mgm. per ml. 
Both solutions were then treated with orcinol and 
sulphuric acid, according to the method of Bruckner’, 
absorption curves being measured on the “‘Unicam’ 
S.P.600 spectrophotometer. The first solution gave 
the typical absorption curve for galactose, whereas 
the latter exhibited the highly characteristic spectrum 
of fucose, which shows maxima at 390 mp and 500 my. 
and is totally different from all other spectra examined 
(Bruckner, private- communication). 

Thus galactose and fucose were identified as neutral 
sugars present in the hydrolysate of the salivary 
mucoid. It is of interest that Aminoff, Morgan and 
"Watkins? found these two sugars in hydrolysates of 
human ‘blood group A substance’. ` 

Use of the orcinol ~ sulphuric acid reaction for the 
positive identification of monosaccharides affords a 
rapid and simple way of making definite confirmation 
of results obtained by paper chromatography. 

We are indebted to Dr. J. Bruckner for his valuable 
assistance and for making available the unpublished 
absorption curve for fucose. - 

M. Irwin 
d A. G. LEAVER 
Medical Research Council (N.Z.), 
University of Otago Dental School, 
Dunedin, New Zealand. 
Feb. 2. 


1 Bruckner, J., Biochem. J., 80, 200 (1955). 
2 Aminoff, D,. Morgan, W. T. J., and Watkins, W. M., Biochem. J., 
46, 426 (1950). 
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X-Ray Mass Determination in Cells by 
Scanning 


In 1949-50 Engstrom and Lindstrom published a 
ethod for determining the cell mass by means of 
ssorption measurements in soft ~X-radiation. In 
ie wave-length range 6-12 A., the absorption of 
1e X-radiation 18 proportional to the mass of carbon, 
trogen and oxygen substances. Thé cells are photo- 
'aphed together with a reference system m which 
1e absorption — wave-length relationship is the 
ame. The photographic emulsion and process are the 
iain limit to accuracy and resolving power. 

The photographic process can be evaded by 
anning the section of the cell with a very thin pencil 
f X-rays, and then measurmg the transmission 
wect. The possibilities of obtaining a measurable 
mount of X-radiation through a small stop of 1-8u 
as first been exammed. The wave-lengths must be 
"thin the limits 6-12 A., and to prevent getting too 
“eat a geometrical unsharpness the pencil of rays 
rust be almost parallel. 

A 'sealed-off X-ray tube has been constructed 
hich has a thin wmdow through which the rays 
ass. The window ıs of aluminium foil 9u thick, 
hich at the same time serves as a filter. The diameter 
f the focus is 1-5 mm. and the focus-wmdow distance 
1 70 mm. The anode voltage is 3 kV. and the anode 

«arront 1 m.amp. <A gold muero-stop is placed 
nmediately in front of the wmdow. The rays pass 

™ rough the stop and enter a windowless proportional 
ounter through which methane is flowmg. 

The possibility of obtainmg measurable quantities 
f rays through the muicro-stop is a problem of 
tensity ; but it is further complicated by the 
atural radiation givmg a background, the irregular 
ariations of which can be expected to be greater 

“han the radiation passing through the micro-stop. 
‘his problem has been solved in the followmg way. 
"he, height of impulses from the proportional tube 
wopends on the energy of the radiation. The soft, 
»w-energy radiation which is used here gives very 
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much smaller impulses than the high-energy natural 
radiation. The high „impulses are blocked in a, 
differential discriminator, and only impulses below a“ 
certam height reach the impulse counter. Con- 
sequently, the disturbing background becomes in- 
significant. By usmg this form of X-ray tube and 
these conditions of operation (Fig. 1), a micro-stop 
with a diameter of 1-3. resulted in a mean of 145 
impulses/min. being obtamed; the baékground was 
found to be 15 impulses/min. ` Quite measurable 
quantities were thus passing the stop. 

Proportional tubes in connexion with the differential 
discriminator, however, give still another possibility. 
Impulses below a certain level can also.be excluded, 
and thus only mmpulses between two levels will be 
counted. If these levels are set-close to each other, 
it will be possible to measure within a very narrow 
range of wave-lengths. This means that absorption 
measurements in cells of various substances can be 
carried out at them maximum absorption. Further 
quantitative examination of the chemical components 
in the cells should thus be possible. 

Preliminary investigations have shown that mass 
determination in cells is possible by scanning with: 
X-rays. Further investigations wil be published 
later on. 

Benet H. O. ROSENGREN 
King Gustaf V Jubilee Clinic for Radiotherapy, 
University cf Gothenburg. 
March 23. 
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Some New Stereochemical Arrangements of 
Divalent Palladium and Platinum 


Tue usual stereochemistry of divalent palladium 
and platinum is that of a square-planar arrangement, 
associated with (n — l)dnsnp? bonding. A' number 
of structures of this type have been reported!. The 
stereochemistry of square complexes has been dis- 
cussed in considerable detail by Mellor’. With the 
exception of a few compounds such as the pyrro- 
methene? and sriaminotrimethylamme* com- 
plexes, where th» bonds must be forced out of 
a plane, the four bonds to a bivalent platinum 
atom are mvariably planar. 

A few compcunds have been reported in 
which the divalent platinum atom has been 
said to be six-zovalent. For example, bis- 
(acetonitrile tesrammine platinous' chloride, 
[Pt(NH4),(CH4,CN),]Cl, has been prepared in 
what are claimed to be cts- and trans-forms*. An 
octahedral arranzement has also been suggested 
for the bis(&,8-y-triammopropane) platinous 
ion’. The eviderce for the proposed octahedral 
arrangements is, however, purely chemical. 

While investigating recently the complexes 
of the chelate group o-phenyleneb?s(dimethyl- 
arsine) (denoted by diarsine) the reaction 


[M(diarsine,]* + X- — [M(diarsine),X]* 


where X = Cl, Br and I, and M = Pd and Ni, 
was observed to occur m non-aqueous ionizing 
solvents such as nitrobenzene, and complexes 
of the general formula [M(diarsine),X]*CI1O,- 
(M = Pd and Ni) have been isolated from 
acetone solutions’. These metals apparently 
exist as five-covalent ions [M(diarsine),X]+ in 
nitrobenzene salution’, for the perchlorates 
function as uni-univalent electrolytes in this 
solvent. It is to be expected that compounds 
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of the type [M(diarsine),X]^CIO, would involve a 
five-covalent metal 10n m the»8olid state. Special 
interest 1s attached to the structure of the series 
. M(diersine)L,: where M = Nil, Pd and Pt. 

These iodides also behave às umi-untvalent electro- 
lytes in nitrobenzene solution, presumably forming 
the ions [M (diarsine),I]* and I~, bearing m mind that 
a molecule of the solvent may be co-ordinated to the 
cation, thus makmg the metal six-covalent. The 
structure of these di-iodides has now been investi- 
gated to determine if five- or six-covalency occurs 
in the solid state. 

Single crystals, from nitrobenzene, of the above 
platmum and palladium compounds have been 
examined in detail usmg the Buerger precession 
camera and molybdenum Kg, „ radiation. Apart 
from small visual variations -in spot intensities, the 
reciprocal lattice nets are identical. The space group 
is Paje and the unit cell has the dimensions: 
a = 9-68A.;.b = 9:97 A.; c = 17-27A.; B = 
114? 30. It contams two molecules, which must 
therefore be at centres of symmetry. A satisfactory 
trial model was obtained using AOL and Oki Patterson 
maps, and the isomorphous replacement method, 
using "the nickel, platmum and palladium com- 
plexes, agreed with these results. The refinement 
of atomic co-ordinates has proceeded using successive 
{|F(obs.)| — |F(cale.)|} difference syntheses com- 
puted along the a- and 6-axes, The reliability indexes 


X {|F(obs.)| — |F (cale.)|} 
x |F(obs.)| 
the values R(A0l) = 0:13 and R(0kl) = 0-14. These 
values of R melude contributions from carbon atoms 
as well as the heavy palladium, arsenic and iodme 
atoms. The light carbon atoms showed up quite 
well despite the presence of the heavier metal and 
arsenic atoms. . 
The structure consists of discrete molecules of 
M(diarsine),],. The central atom 1s surrounded by 
four arsenic atoms m a square plane and at distances 
of approximately 2-38 A. The two iodine atoms 
complete a distorted- octahedral arrangement with 
elongated metal iodine bonds of 3:52 A. The cal- 
culated Pd—J bond distance m square palladium 
complexes 1s only 2:65 A. These preliminary results 
are in complete accord with bond-lengths expected 
from the crystal (ligand) field theory. The palladium 
(II) atom in an octahedral Pd(diarsine),I, molecule 
has eight non-bonding 4d electrons: Six of these 
form a symmetrical closed sub-shell of ds orbitals, 
whereas the remaining two are almost certamly in a 
4d, orbital. The vacant 4d(5:—,: orbital pomts 
in the direction of the four arsenic atoms and, 
together with a 5s and two 5p orbitals, forms four 
square 4dqgs—y»5sbp? bonds. Pointing along the 
axis of the two Pd—lI bonds is the filled 4d,? orbital, 
which must exert a strong repulsion upon the two 
iodine atoms, leading to a considerable increase in 
bond-lengths. The two 10dine atoms might be con- 
veniently regarded as bound by linear hybrid 5pid 
bonds—an interpretation in accord with the length 
of the bonds, with ligand field-theory, and with their 
covalent character. 
Compounds of the formula [M(diarsine), X ]CIO ,, 





R at -present ‘have 


where M = Pd, Ni, and X = I, Cl, also form an- 


isomorphous series. The unit cells are body-centred 
tetragonal and have the dimensions a = 13-33 A. ; 
c = 89-44 A. There are eight molecules per cell. 
The space group is probably J,,. Systematic absences 
occur when h + k +1 = 2n + 1 and 001 z 4n. 
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The structures of these compounds are at presen 
being examuned with the.view of determining th 
presence or otherwise of an asymmetrical five 
covalent ion in these non-centric cells. A mor 
detailed account of these investigations wil b 
reported in due course. 

C. M. Harris 


R. S. NYHOLM 
s N. C. STEPHENSON 
School of Applied Chemistry, 
N.S.W. University of Technology,  : 
Sydney. 
William Ramsay and 
Ralph Forster Laboratories, ` 
University College, 
London, W.C.1. 
Mayl. - ` 
1 Wells, A F., “Structural Inorganic Chemistry", 645 (Oxf, Unis 
Piess, 1950). ` 
2 Mellor, D. P., Chem. Rev., 33, 137 (1943). 
3 Porter, C, R , J. Chem Soc , 368 (1938). 
1 Mann, F. G , and Pope, W. J., J. Chem. Soc., 2075 (1926). 
5 Tschugaeff, L, C.R. Acad Ser, Paris, 101, 563 (1915). 


* Mann, F. G , J. Chem. Soc., 651 (1929). Mann; F, G , and Pop: 
W J.,J Chem Soc, 482 (1926) 


* Harris, © M., Ph D. thesis, Sydney (1955). Haris, C. M., Nyholw 
R $., and Stephenson, N. C., Rec, Pays Bas (in the press). 
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Cation-Exchange Properties of Zirconium 
(IV) - Tungsten (VI) Precipitates 


In an investigation of adsorptive properties o 
inorganic materials, precipitates of tungstate brough 
down by addition of zirconium (IV) solutions were 
found to’ have cation-exchange properties. Th 
adsorbent may be prepared by mixing & solutior 
of zireoniuum oxychloride with a large excess o 
sodium tungstate solution (adjusted to pH c. 1- 
with hydrochlorie acid). The precipitate (mole rati 
tungsten/zircontum of about 3/1) is dried at 25 
without washing, ground and sereened. The con 
ditions of preparation are not critical, so long as 
tHe acidity is not toó high. Drying the precipitate: 
for 24 hr. at temperatures above 80°C. sharply 
decreases both uptake of cations and the values o 
distribution coefficients D (amount adsorbed pe» 
kgm. adsorber/amount per litre of solution); sm 
150°C. the exchange properties of the solid ar 
essentially destroyed. 

Although cations m general can apparently b: 
adsorbed on and eluted from the materials in char 
acteristic cation-exchange manner, most work so fa» 
has concerned the alkali metals. For these, adsorptior 
1s rapid and reversible, essential equilibrium being 
attained in a matter of mmutes. Under some con 
ditions, at least, the materials show essentially idea 
ion-exchange behaviour. Thus, in adsorption o 
tracer cesium from ammonium chlonde solutions, £ 
plot of log D versus log M ammonium chloride gave s 
straight line of slope minus one in the range studiec 
(0-1-1 M ammonium chloride). Apparent capacities 
are relatively high (0-5 mole cesium uptake per kgm 
from 0-1 M cesrmm chloride) and selectivities appear 
good. Thus, distribution coefficients D for essiux 
and rubidium were 65 and 21 respectively, in 0-1 M" 
ammonium chloride, and similarly large ratios of L 
were found for the other alkali metals. 

These results suggested that the materials could be 
used for separations with small columns. As an ex- 
ample, separation of the elements sodium to cesium 
on material dred at room temperature is given im 
Fig. 1; conditions are summarized in the figure. 





No. 4520 June 16, 1956 

exer i 
i i3 

4 . 
~ louam - 0.5 M AM 
E [NAC NHgcl NAGI} | 
E * 
= [ NHC! i 
HIE 
Š 
= 
z g No K Rb 
e 
h * 
& 2- 
e 
z 
us 
o 
z 
Q 
o 











6 8 40 12 44 16 
NUMBER OF COLUMN VOLUMES 


rE 


Fig. 1. Zirconium tungstate, 25? C.; column, 11 3 em. x 0-18 em.* ; flow-rate, 1 om.[min. 
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stituent acids were found to be 
2,eatirely . Cis ê. This permitted 
the preparation of pure r-x-di- 
stearoyl lecithin“by the hydro- 
.genation of the natural material 
^ and «then, by hydrolysis with 
lecithinase.A or C, of pure L-g- 
ronostearoyl lecithin! and of 

ap -distearin’. 
Our work, however, suggests 


t3 


NH4CI 


lecithin is appreciably more com- 


p-icated than that found by’ 


Eanshan for his alumina-column 
preparations. 
- In the first plaée, lysolecithins 
“were prepared either by the action 
o7 snake venom on egg yolk fol- 
“Icwed by separation of the result- 
irg lysophospholipids on a silica 
column, or by hydrolysis with 
venom of lecithins prepared on a 
silica column. In both cases they 
"were found to possess & residual 
unsaturation of about 0-15 double 
bond per molecule, indicating the 
presence of a small proportion of 
y i lecithms contamung two unsatur- 
azed residues in the molecule. This 
is in agreement with a failure to 
fiad more than 45 per cent of 
seturated acids m the total acids 
07 eg£ lecithin. 


While Fig. 1 represents separations of alkeli metal Secondly, the fasty-.acids recovered from lyso- 


tracers, similar separations can be achieved at macro 
concentrations. 

This work was carried out for the U.S. Atomic 
Energy Commissión at the Oak Ridge National 
Laboratory. 

LU 


Kurt A. Kraus 
THOMAS A. CARLSON 
i . James S. JOHNSON 
Chemistry Division, -< 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. T 
Jan.9. > 


, Composition of Egg Phospholipids 


"Tem fatty-acid composition of egg lecithin prepared 
by the cadmium chloride method has been determined 
by Riemenschneider e£ al.1 and of total egg phospho- 
lipids by Shorland?. Their results agree in finding 
about 30 per cent of Cis, 55 per cent of Cis and 
15 per cent of Ca, and C, acids; approximately 39 
- and 45 per cent, respectively, of the total acids were 
saturated. 

It has been known for some years that the fatty 
acids split off from lecithin by the phospholipase A 
of snake ,venom are unsaturated, and more recently 
it has been proved that the enzyme removes these 
acids from the «’-position. Hanahan? has: further 
shown that the fatty acids of the liver lecithins from 
various animals are not distributed at random 
between the two positions available, but that the 
«’-position is occupied by unsaturated acids only and 
the -position exclusively by saturated. The same 
structure was found in egg lecithin (prepared by an 
alumina column method), where, moreover, the con- 


N 


P 


lecithin (which had been prepared by the action of 
venom on the intact yolk and represented 90 per 
cent of the original lecithin) have been examined, 
after hydrogenation, by partition chromatography 


that the composition of egg ` 


"d 


according to Nijkanrp? and found to consist of 33 per _ 


cent stearic and 6^ per cent palmitic acid. This 
corresponds to a content of 33 per cent C,, acids in 
the egg lecithin, a figure similar to that found by the 
earlier workers. 

Thirdly, acids wish an average unsaturation of 5 
(unconjugated) doukle bonds per molecule Have been 
recovered from the x'-position of highly unsaturated 
lecithin fractions obtained from silica columns’, and 
spectrophotometric axamination after alkali isomer- 
ization has confirmed the presence of hexaene and 


tetraene acids. After hydrogenation the presence of- 
Cza and C,, acids was-demonstrated by the partition’, :. 


chromatogram. y 
It would appear on the basis of these results that 
not more than one-third, and possibly considerably 


less, of the lecithin 5f the egg yolks examined by us ` 


ean have the simple -di-C,, structure -found by 
Hanahan for his alumina-column preparations, and 
that hydrogenation of lecithin obtained from eggs 
cannot therefore be relied upon to yield an individual 
distearoyl lecithin or its hydrolysis products by 
enzymic treatments. 

It is well established that the fatty- acid com- 
position of egg phospholipids is markedly dependent 
upon that of the dietary fats; but it seems unlikely 
that such a factor would account for the complete 
absence of Cie C and C, acids in the lecithin 
described by’ Hanakan. 

Examination of the lysophosphatidylethanolamine 
obtained from venom-treated yolk has shown that 
its constituent acids also have a small unsaturation 
of the same order as that of the lysolecithins. In 
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this case the hydrogenated acids consisted of 47 per 
cent stearic and 53 per cent palmitic. Assuming that 
the action of the venom phospholipase is at the 
a’-position, as in the case of the lecithinase A, it may 
be concluded that the phosphatidylethanolamine of 
egg yolk has the same type of fatty-acid distribution 
as the lecithin. . 

A detailed account of this work, which forms part 
of the programme of the Food Investigation Organ- 
ization of the Department of Scientific and Industrial 
Research, will be published elsewhere. 

. ` , -D. N. RHODES 
MEE C. H. LEA 
Low Temperature Research Station, 

Downing Street, 
Cariibridge. 
Jan. 23. 
1 Riemenschneider, B, W., Ellis, N. R., and Titus, H. W., J. Biol. 
Chem., 190, 255 (1938). - 

2 Shorland, F. B., N.Z. J. Sci Tech., B, 38, 224 (1951). 
* Hanahan, D. J., J. Biol. Chem., 211, 313 (1954). 
* Hanahan, D. J., J. Biol. Chem., 211, 320 (1954). 


oer: D. J., and" Vercamer, R., J. Amer. Chem Soc., 76, 1804 


* Nijkamp, H. J., Anal, Chim. Acta, 10, 448 (1954). 


* Rhodes, D. N., and Lea, C. H., Proc. 2nd Int. Conf. Biochemical 
Problems of Lipids (1n the press). 


Characterization of an Enzyme reducing 
Pyrroline-5-Carboxylate to Proline 


SEVERAL lines of evidence serve to establish 
glutamic-y-semialdehyde as the key intermediate in 
the pathway of the biosynthesis of proline from 
either glutamic acid or ornithineb?, Since glutamic-y- 
semialdehyde spontaneously cyclizes nearly com- 
pletely to A}-pyrroline-5-carboxylic acid?, hydro- 


genation of the latter becomes a key reaction in the 


biogenesis of proline. 

An enzyme catalysing this reaction has been 
observed in extracts of mycelial pods of N. crassa 
and named pyrroline-5-carboxylate reduetase?. Ex- 
tracis of rat liver mitochondria have been shown to 
convert glutamic semialdehyde to prole; but efforts 
to increase the activity failed‘. 

We have determined that pyrrolme-5-carboxylate 
reductase occurs m the soluble proteins of liver. The 
enzyme has now been partially purified by ammonium 
sulphate fractionation and the hydrogen donor has 
been shown to be reduced diphosphopyridine nucleo- 
tide. The enzyme has also been characterized with 
respect to a number of its properties. 

Assays of the enzyme are carried out by measuring 
the fall of absorption of reduced diphosphopyridine 
nucleotide at 340 my in the Beckman spectrophoto- 
meter as the reduction proceeds (see Table 1). 


Table 1 
Experiment 
density per 10 min, 
1. Pyrroline-0-carboxylate + enzyme 
(0-8 mgm.) + DPNH 
2. DPNH -+ enzyme (no pyrroline-5-carboxylate) 
3. DPNH + pyrroline-5-carboxylate 


0-300 
0-01 
0 

The enzyme is prepared from rat liver homogenized 
ina Potter-Elvehjem homogenizer with 1-5 volumes 
of 0-025 M phosphate buffer at pH. 8 and centrifuged 
-at 100,000 g for 30 min. Neutral saturated ammonium 
sulphate is stirred into the supernatant fluid at 4? 
to obtain the fraction precipitating between 40 and 
60 per cent saturation. This is reprecipit&ted, 
dissolved, then reprecipitated and subjected to 
successive elutions with 50, 45, 40 and 35 per cent 
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saturated ammonium sulphate respectively. The 
solution resulting from elution with 35 per cent 
saturated ammonium sulphate is usually most active. 
This is dialysed for 18 hr. at 4° agamst four changes 
of 0-05 M phosphate buffer, pH. 8. 

The cuvette for assay contains 3 ml. of 0.05 M 
triethanolamine, 0-04 ml. of pyrrolme-5-carboxylate, 
0-1 ml. of enzyme solution, containing approxunately 
1 mèm., and. 0-2 ml. reduced diphosphopyridine 
nucleotide (~0-5 mgm.). The total mixture is 
adjusted to pH 6:8. 

The crude supernatant fluid contains an inhibitor 
fraction which is eliminated as the enzyme is purified. 
A: doubling of the total enzyme activity is obtained 
in the first precipitation of the 40-00 per cent 
saturated ammonium sulphate fraction. This in- 
hibitor seems to be precipitated at less than 40 per 
cent saturated ammonium sulphate. 

A preliminary determination of the properties of 
pyrroline-5-carboxylate reductase has shown that 
it is unstable in acid and has an optimum pH at 6-8 
in 0-05 M triethanol amine. 

The enzyme is inhibited by p-chloromercuribenzoic 
acid, mercuric and silver ions at a concentration of 
10-5 M. BAL (1-hydroxy-2,3-ditholpropane) protects 
the enzyme from this inhibition, indicating the 
participation of an actrve SH group in the reaction. 
Ethylenediaminetetraacetic acid does not affect the 
enzyme activity, but adenosine triphosphate, at a 
\level of 10-4 M, inhibits the reaction. 

Studies are now in progress to characterize still, 
further the properties of the enzyme and the inhibitor 
fraction. 

Marion E. SMa 
Davin M. GREENBERG 


Department of Physiological Chemistry, 
University of California School of Medicine, 
Berkeley, California. 


! Stetten, M. R., J. Biol. Chem., 189, 499 (1951). f 

? Vogel, H. J., and Davis, B. D., J. Amer. Chem. Soc., 7A, 109 (1952). 
5 Yura, T., and Vogel, H. J., Buochim. ef Biophys. Acta, 12, 582 (1955). 
t ME H. J., and Mela, P., Biochim. et Biophys. Acta, 17, 580 


‘Effect of Reserpine on Serotonin in 
Rabbit Serum 


Ir is generally accepted that the effect of clinical 
doses of reserpine ‘on the circulation is central in 
origin and that such doses have no peripheral effect 
of any significance. It has recently been shown that 
reserpine and serotonin have similar effects on the 
central nervous system, and that relatively large 
doses of reserpme in dogs markedly increase the 
urinary secretion of a metabolite of serotonin!. It 
has therefore been suggested that certain actions of 
reserpine are mediated through’ the liberation of 
serotonin from the intestine’. 

We have shown that, in rabbits, relatively small 
doses of reserpine reduce the concentration of 
serotonin in the serum. In our experiments rabbit 
serum was tested on the rat estrous uterus, and 
compared with known concentrations of 5-hydroxy- 
tryptamine creatinine sulphate. The accuracy of 
this method is about + 10 per cent. The effect of 
the serum was presumed to be due to the serotonin 
content, as histamine does not affect the rat uterus 
and acetylcholine is not found in serum. As further 
proof of this presumption, it was shown that similar 
contractions, produced by the serum, and by 
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‘able 1. EXEFEOT oF VARIOUS INTRAVENOUS DOSES OF RESERPINE 
N THE CONCENTRATION OF SEROTONIN IN SERUM FROM Four RABBITS 
(a) BEFORE THE INJECTIONS, (b) 17 HR. LATER 


No. 4520 





Weight of rabbit (gm.) 

















3,010 2,870 

Dose of reserpine (mgm.) 04 02 
Serum cone, of sero- (a) 4 85 4 35 
(b) | 007 0 +62 


tonin (ugm./ml.) 





X 


-hydroxytryptamine, were antagonized to the same 
xtent by ergot alkaloids. 

We ‘have nét been able to demonstrate any 
antagonism between reserpine and serotonin in vitro. 
iven high concentrations of reserpine (10 ugm./ml.) 
ave no effect on the sensitivity of the rat uterus to 
erotonm. Uteri from rats pretreated for several 


Mays with toxic doses of reserpine showed no change . 


1 sensitivity to serotonin as compared with normal 
reparations. 

Fig. land Table 1 demonstrate some of the results 
‘btained after intravenous injection of reserpine. 
che serum content of serotonin falls rather rapidly ; 
or example, it is reduced to half its original value 
wo hours after a dose of 1 mgm. reserpine to a 
'abbit. : 


Concentration of serótontn (y/ml.) 





z 





a ig 0” 
(bmp a IaŘŘŘĖŮĖÁŮĖ— 
0 2 4 d 6 days 
Fig. 1. Effect of three intravenous doses of 0-2 mgm. reserpine 


(at zero time and on each of'the first two days) on the concentra- 
tion of serotonin in serum. Rabbit weight: 3,960 gm. 


We think that this effect can best be explained by 
*& disappearance of serotonin from the platelets, these 
*being the accepted source of the serotonin released 
during coagulation. The delayed disappearance of 
serotonin from the serum probably indicates an effect 
of a metabolite of reserpine rather than a direct 
effect of reserpine itself. 
The possibility of a direct effect of reserpine on the 
platelets in eee is now under investigation. 
Kwuv Nass 
» SUSAN SOHANCHE 
Department of Pharmacology, 
University of Oslo, : 
5s Oslo. 
Nov. 30. 
1 Shore, P. A., Silver, S. L., and Brodie, B. B., Setence, 192, 284 (1955). 


Ears A., Shore, P. A., and Brodie, B. B., Scrence, 122, 374 
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Oxidation of Octanoic Acid by Cell-free 
Bactarial Extracts 


STUDIES with extracts from the anaerobic organism 
Clostridium kluyveri have shown that certain fatty 
acids are oxidized to acetate by processes similar in 
essentials to those in mammalian systems!; but the 
mechanisms employed by aerobic bacteria have re- 
mained obscure. Thus, although results with whole 
cells of Serratia marcescens? did not apparently accord 
with B-oxidation, ib nas beet shown more recently 
that extracts from Pseudomonas fluorescens® catalyse 
the formation of acetate from decanoste with the 

. uptake of-one micromole of oxygen per micromole 
of substrate. In exp2riments with cell-free extracts 
prepared from a vibrio*, we have now been able to 
show that octanoic acid is oxidized by molecular 
oxygen to 20 units; that diphosphopyridine nucleo- 
tide, coenzyme A ana magnesium ions are co-factors 
in this process; anc that subsequent oxidation is 
by way of the tricarkoxylic acid eycle. 

After growth with forced aeration in & mineral-salt 
medium supplying oetanoic acid as sole source of 
carbon, each 10 gm. (wet weight) of cells was crushed 
in a Hughes press? at — 14°C.; and while still 
frozen, the cells were ground in a mortar to a smooth 
paste with 10 gm. of alumina and 25 ml. of phosphate 
buffer.  Centrifuging to remove alumina and cell 
debris gave clear extracts which contained about 
18 mgm. protein per anl, and catalysed the oxidation 
of octanoate (Fig. 1). The rate of oxidation decreased 
with time, and the volume of oxygen utilized 
approached that for complete oxidation, namely, 
11 moles oxygen per mole octanoate, when fumarate 
was added: thus four moles oxygen had been 
utilized in excess of the control after 40 min. and 
eight moles after 150 min. 

The high rate of oxygen upis in the absence of 
added substrate was largely abolished by dialysis 
against water or ethylenediamine tetraacetate, as 
shown in Fig. 2; and after this treatment, only 





complete oxidation” 


octanoate 


fumarate 
600|- 


octanoate 





8 
So 400 
x 
o 
fumarate 
no substrate 
200 $ 
0 
0 $6 120 180 
Time (min.) " 
Fig. 1. Aerobic oxidaticn of octanolc acid by an undialysed 


extract. 2 umoles of the substrates indicated were present with 
1 ml. of extract in a total volume of 3 ml. Co-factors at con- 
centrations given ri Fig. 2 were also present 
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Oxygen (ul.): 


9 octanoate 





Time (mun.) |^ 


Fig, 2. Oxidation of octanoic acid by an extract dialysed foi 3 hr. 

against ethylenediamine tetraacetate (0 02M; pH 7-2). 

Reaction vessels contained, per 3 ml, 1 ml. of extract, 5 umoles 

‘reduced glutathione, 0-1 mole coenzyme A and 0:8 pmole 

diphosphopyridine nucleotide Additions were as indicated: 

octanoate (2 umoles) and magnesium sulphate to a final concentra- 
tion of 18 x 107 M 7 


2-5-3 moles oxygen was then utilized when diphospho- 
pyridine nucleotide and magnesium ions were added. 
In an experiment similar to that of Fig. 2, overmght 
dialysis against distilled water gave a preparation 
which oxidized 2 moles of octanoate, present in 
3 ml. of reaction mixture, at the rate of 60 ul. oxygen 
per hr. when diphosphopyridine nucleotide was 
absent, and at 90 ul. oxygen per hr. on addition of 
0-3 umole of diphosphopyridine nucleotide. In these 
experiments, in addition to 1-3 x 10-? M magnesium 
sulphate, 0-1 umole,of coenzyme-A and 5 umoles 
of reduced glutathione were also present. Subsequent 
experiments showed thatthe latter was not essential; 
but. after treatment of extracts with ‘Dowex-l’ a 
stimulation of oxygen utilization by octanoate from 
50 ul. per hr. in the absence of added coenzyme-A 
‘to 90 ul. per hr. in the presence of 0-1 umole of 
coenzyme-A was obtained. ' 
Oxidation of octanoic acid by dialysed extracts in 
the presence of added co-factors was accompanied 
by an increase in volatile fatty acid. After de- 
proteinization with metaphosphoric acid, flask con- 
tents were distilled in an apparatus and approximately 
6 umoles of volatilé acid were obtained from 2 moles 
of octanoate compared with the 8 umoles of acetate 
required by the reaction C4,H 60: +30,->4CH,COOH. 
Further experiments, however, showed that addition 
of 5 moles of acetate caused a marked reduction in 
rate of oxidation, and ıt appeared that accumulation. 
of acetate in the reaction mixture might inhibit the 
breakdown of a small fraction of the octanoate ; this 
was also indicated by total oxygen uptakes rather 
less than the three molecules required. When volatile 
acid production was related to oxygen consumed, 
yields 90 per cent of theoretical were obtained. No 
keto-acid was detected; and examination of flask 
contents on extraction with ether, usmg gas-liquid 
partition chromatography, revealed acetic acid only. 
Previous work has shown that, in the presence of 
fluoroacetate, this organism accumulates citrate 
during octanoate oxidation?; and céll-free extracts 
are able to oxidize citrate’. When this is considered 
with the present findings, it appears probable that 
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octanoate is broken down to 2C units which am 
then oxidized by the reactions of the tricarboxyln 
acid cycle. Dialysis probably prevents the operatio. 
of the latter by removal of 40 compounds present i» 
extracts; this observation points to the necessity o 
a mechanism for 4C replenishment by cells growin, 
at the expense of fatty acids". The tendency. of fre 
&cetate to inhibit octanoate breakdown suggests th: 
existence of a regulatory mechanism maintaining : 
balance between the rates of operation of the fatt 
acid? and tricarboxylic acid cycles. M 

I wish to thank Mr. J. R. L. Walker‘for his assist 
ance in the determination and identification of-acetu 
acid; Mr. T. J. Bowen, who constructed the apparatu. 
for vapour-phase chromatography ; Mrs. M. Lee 
for skilful technical assistance; and the Agri 
cultural Research Council for a grant. : 

- S. DAGLEY 
Department of Biochemistry, 
University of Leeds. 
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Bacterial Variation to Sensitivity : an 
Example of Individuality in Micro-organism: 


Ir is now a commonplace that, in culture, resistan 
organisms may be already present before there ha: 
been any contact between them and an antibiotic! 
I demonstrated that this was true even in youn; 
cultures derived from single cells. 

While it has begn relatively easy to demonstrat 
that there is a regular, distribution of resistance 
through these populations, there has not so far bee: 
any published evidence that increased sensitivity wa 
similarly distributed. There is evidénce of the pro 
duction of true-breeding mutants which are mam 
times more sensitive than the parent ‘strain? ; bu 
this is a different order of phenomenon from th 
graduated series of variants here being considered. 

If phase-contrast microscopy be supplemented b: 
time-lapse ciné-micrography, 1t is possible to demon 
strate that organisms more sensitive than the paren 
cell are produced in micro-colonies in ‘sub-inhibitory 
concentrations of antibiotic. These cells are no 
normally noticed since they are eluminated by lysis 
leaving nothing to indicate that selection has bee 
at work. The alternative method, which involve 
the testing of individual organisms by transferrm, 
them singly to antibiotic agar or other unfavourabl 
environment, is so laborious that only a few genera 
tions can be studied?: 3 

The results shown by ciné films have been s 
instructive that it seems justifiable to report a typica 
preliminary finding here. 

Fig. 1 shows a young colony derived from a singl 
cell and growing on one-fifth of the normal inhibitor 
dose for the strain. Of the individual cells-present 
only one, marked with an arrow, is sénsitive at thi 
level of penicillin. Fig. 2 is of the same colon; 
230 min. later; 1t shows that this cell alone has faile: 
to divide. Fig. .3 ıs the next frame in the film, onl: 
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20 sec. later, and records the bursting of this cell. 
Its contents flow out and are visible for 23 min., but 
then disappeaf between one frame and the next 
(Figs. 4 and 5), leaving nothing that can be resolved 
by the light microscope. £ 

At higher concentrations of antibiotie, this in- 
dividuality of reaction in cells derived from a single 
parent can also be seen. In a field of three or four 
organisms, all inhibited for division but able to grow 
in size, it is usual to find at least one that is obviously 
more sensitive and is destro: while its fellows 
survive to give rise to fresh genérations many hours 
later. Some sensitive cells appear in the cultures no 
matter’ how often the strain has been exposed to the 
antibiotic. ? 


E therefore feel justified in advancing the hypo- 


whenever a microbe divides, the daughter 
cells will differ from one another and from the parent 
cell from which-they came. The so-called ‘clone’ of 
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organisms is a population of separate individuals 
normally distributed for any measurable character 
and subjected to cortinuous re-selection by an un- 
favourable environment. Selected populations are 
not soon permanently altered, as they would be by 
mutation proper, bu- will show similar reactions at 
each fi contact with the unfavourable environ- 
ment. - 
In reviewing the -ecords made during the eight 
years in which phase-contrast microscopy has been 
available, I have never observed anything that might 
throw doübt on this hypothesis. Photographs and k 
films published by ethers also support this view. 
Vadasz and,Juhasz*-,although primarily interested 
in the origin of resist&nce, show pictures of Salmonella 
enteritidis similar *e ours with Proteus vulgaris. 
Further evidence is evailable from suéh divers fields 
as Lwoff and Gutmarm's* studies on phage production 
in Megathertum and Crawley and Jevons's* recent 
publication on the synthesis of carbohydrate by 
streptococgi. : 

The supervision of the ciné-micrographic technique 
used was in the | of Dr. Peter N. Cardew, of 
the Photographic Department, St. Mary's Hospital 
Medical School, and she “apparatus was designed and 
largely built by him. -a 

W. Howard Hucues 
Wright-Fleming Iustitute and 
St. Mary's Hospital Medical School, 
Paddington, Londen, W.2. 
Jan. 245 % 


! (a) Hughes, W, H., J. Ges. Microbiol., 6, 175 (1952). (b) Eagle, H., 
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(d) Mayr-Harting, A., T. Gen. Microbiol., 13, 9 (1055). 

* Rowley, D., J. Gen. Mic-vbiol., 8, 272 (1952). 

? Hughes, W. H., J. Gen. eri. 12, 269 (1955). 

* Vadasz, J., and Juhasz, L, Nature, 176, 169 (1955). 

* Lwoff, A., and Gutmann, A., Ann. Inst. Pasteur, 78, 711 (1950). 

* Crawley, N., and Jevons, M. P., J. Gen. Microbiol., 13, 226 (1955). 


Free Amino-acid Content of the Lymph | 


WE have been stucying the free amino-acids of the 
blood and urine by quantitative paper chromato- 
graphy’. This methed also offered the possibility of 
extending our researches on lymph and of comparing 
the free amino-acid content of lymph and blood 
obtained from different areas. 

Our experiments were carried out on six dogs. 
Under ‘evipan’- shesia we isolated the thoracic 
duet, the cervical.lymph ducts and the lymph. duct 
running along the vena ports», and gathered lymph 
through cannulw. As the same time, we drew blood 
from the jugular veir and from portal vein too. 

In these samples the free amino-acids were 
determined in the folowing way. The deproteiniza- 
tion of the blood or lymph was carried out by alcoholic 
precipitation and the removal of lipids by shaking 
with ether. Desaltimg was done by the method of 
Consden and Gordon. The amino-acids were separated 
by two-dimensional ascending paper chromatography 
in à phenol/n-proparol/water, or in some cases in a 
phenol/n-butanol/ace-ie acid/water solvent system. 
The principlé of the method of determinatión was to 
make the amino-acids visible by spraying the paper 
with diluted ninhydrin solution, removing the 
ammonia-like impuri-ies of the paper by spraying it 
with alcoholic potask solution. The spots were cut 
out and their amino-acid content determined by our 
previously published method? with recent modifica- 
tions (unpublished). The ninhydrin reagent used in 
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j Fable 1. AMINO-ACID CONCENTRATIONS (ugm./ml.) 

# Jugular vein Thoracic duct Cervical trunk Liver lymphatic 

| m s| Range Average Range Average Range Average Range pratio 

Alanine 19-52 32-8 35:6 17-47 30.7 28-44 35:2 22-43 7 $9946 . 

| Arginine — » 7-16 12:3 14:0 8-19 11-6 = Jal 10-8 7-10 88 c 
Aspartie acid 2-6 ; $8 32 2-6 43 3-4 3:8 2-3 27 
Cystine 6-21 12:2 8:8 5-16 10:2 5419 12:3 > 4-7 €^0 
Glutamine 38-88 58:2 50:7 32-80 55:3 42-85 63:0 33-70 40:8 
Glycine . 8320 11:8 13-8 6-14 10-3 G21 12:5 8-18 S416 
Histidine . . 4-12 10-0 86 4-15 11-0 9-11 10-0 812 “eed 
Leucine isoleucine 18-24 19-3 719-0 14-30 19:2 6-18 13:2 12-27 19-8 
Lysine 1-16 11:2 10:0 1-19 8:5 7-12 9-0 3-10 6-6 
Phenylalanine 6-12: 8:5 10:2 6-21 12-7 7-10 7S 8-19 11-6 
Proline 17-22 19.0 19:5 12-29 15:0 10-20 15-0 12-18 10 
Serine 6-12 9:0 Tu 5-14 9:6 * 8-18 10-7 6-14 “85 
Threonine 8-28 20-7 19-8 12-31 20-0 12-28 18-8 11-21 48-4 
Tyrosine &-15 12:4 12-2 7-18 12:8 8-15 10:0 7-18 : 12:6 
Tryptophan 6-13 5:5 9-3 11-17 14:7 6-8 67 11-15 CRE ori 
Valine 10-18 14-0. 15:2 9-22 14:8 1-7 12-0 12-19 A54 





this method is similar to that of Moore. and Stein?*. 
The determination of proline was made by our 
modification of Schweet’s method*. In accordance 
with Stein and Moore's results? we also observed that 


glutamine may be slightly decomposed during the 
* procedure. 


To minimize this,error, the standard 
glutamine.solution was submitted. to the same pro- 
cedure before determination The relative limit of 
our method is about + 10 per cent. The results are 
given in Table 1. : 

Summing up our observations : (1) the amino-acid 
pattern of lymph is similar to that of the serum; 





'(2) in some experiments we have found striking 


differences in the concentration of individual amino- 
acids of different samples, certainly _ exceeding the 
error of our method (see detailed ‘publication in Acta 
Med. Hung. in the press), but systematic, uni- 
directional differences were no be found ; (3) the 
amino-acid in the highest: concentfation in all mater- 
ials was glutamine, that in lowest concentration 
aspartic acid. . 

The concentration of individual amino-acids in the 
systemie blood and portal vein in dogs was investi- 
gated recently by Denton and Elvehjem*. Comparing 





_our results with theirs, the values for arginine, 


histidine, leucine, phenylalanine, threonine, trypto- 


. phan and valine correspond, despite the diversity 


of the methods. Our determinations of histidine, 
phenylalanine; tryptophan and tyrosine agree also 
with the results of Hier and Bergeim'. In disagree- 
ment with the available data on dog plasma, the 
concentration of lysine is comparatively low. This 
may be connected with the loss of this amino-acid 
arising from the method of preparation (for example, 
desalting). This problem has not-been dealt with in 
detail. 

Our investigations will be published fully in Acta 
i P. BRAUN 
r M. Fórp: 
5 S. KisrALUDYX 
, Gy. SZABÓ 
“Ist Department of Mediciné; ^ 

University of Budapest, 

Korányi Sandor u.2/a, 
Budapest, VIII. 

m Feb. 4. 
K faludy, 8., and Dubsky, M Acta Med. Hung., 7, 147 





? Braun, P., 
(19558). = 

* Kisfaludy, S., and Braun, P., Z. ges. inn. Med., 9, 699 (1954). 

5 Moore, 8., and Stein W. H., J. Biol. Chem., 176, 367 (1948). 

+ Sehweet, R. &,, J. Biol. Chem., 208, 603 (1954). 

5 Stein, W. "us and Moore, St., J. Biol. Chem., 2135-915 (1954). 

* Denton, , and Eivehjem, C. A, J: Biol. Chem., 206, 449 and 
455 aa 

tieri W., and Bergeim, O., J. Biol. Chem., 168, 129 (1946). 





E 


. & thermostatically controlled chamber. 











Reciprocal Egg Transplantations to study 
the Embryo-Uterine Relationship in Heat- 
induced Failure of Pregnancy in Rabbits . 





PrecNnancy in rats!, mice? and ewes? is adversely 
affected by high ambient temperature. Experiments), 
described here were undertaken to see if rabbits, too: 
fal in this category; and if so, whether the heat 
acts directly on the-embryos, the uterus, or both. 

In the first experiment, the course of pregnanc 
was studied in eight rabbits, following continuo 
exposure to high temperature for six days following, 
copulation. The heat-treatment was carried. out. i 
The averag 
air temperature was 95.9? F. dry-bulb and 78.8* F 
wet-bulb. This raised the rectal temperature of the? 
rabbits from an average of 102-5° F. in the norma 
environment to 105.1? F. during: the six-day perio 
of heat-treatment. Before and after heat-treatment 
the rabbits were kept in the normal environment. 
The course of pregnancy was followed by laparotomy” 
between the tenth and fifteenth day post-coitum, by 
abdominal palpation of conceptuses, and by autopsy 
in cases of pregnancy interruption. Prenatal losses 
were. estimated by the method of Allen, Brambell 
and Mills‘. Entire litters were resorbed in séven of 
the eight heat-treated rabbits, and a partial resorption 
oceurred in the eighth doe, in which two out of five 
eonceptuses, observéd at laparotomy, were carried. to 
term. Observation of corpora lutea, implantations 
and resorptions of embryos in the eight heat-treated 
rabbits revealed that, on the basis of ovulations, pre- 
natal losses were 96-2 per cent, of which 75:6 per cent 
occurred by way of resorptions follewing implantation. 
Pre- implantation losses were unaffected. Thus a con- 
tinuous exposure of rabbits to highénir-temperature 
during the pre-implantation period of'pregnàney (six 
days post-coitum) resulted in severe prenatal mortal- 
ity through resorption of embryos, following normal 
implantation. The resorptions occurred mainly 
between the tenth. and fifteenth day of pregnancy 
and to a smaller extent; after the twenty-first day. 
Control experiments showed that the interruption of 
pregnancy was unrelated to a lowered food intake 
during heat-treatment, or to laparotomy... 

In the second experiment the technique of egg 
transplantation was employed to study the.embryo- ^ 
uterine relationship in this j interruption of pregnancy. 
Normally, transplantatión of six-day rabbit eggs 
would involve incision of the uterus: of a pseudo- 
pregnant recipient for transfer of eggs’. However, in 
the transplantations reported here uterine incision 
was avoided by transferring eggs to the uterus via 
the cervix toronan an incision in the vaginal canal 
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of laparotomized recipient females. ^ Pyometra, 
usually encountered following transplants in the 
presence of active corpora lutea in rabbits*, was 
obviated by the local use of aureomycin and intra- 
muscular injections of penicillin. „Using this tech- 
nique, thirty-two six-day eggs ffom unheated donor 
rabbits were transferred to the*uteri of five unheated 
six-day pseudopregnant recipignts. In all, twelve 
normal young were born to four of five recipients, 
representing a normal development to term of 37-5 
per cent of transferred blastocysts. These trans- 
plantations, in which both donors and recipients were 
kept in the normal environment, formed the controls 
for experiments three and four, involving heat- 
treatment of either donors or recipients. 
_ In the third experiment, thirteen donor rabbits were 
subjected to heat-treatment for six days (144 hr.) 
following copulation with fertile bucks. At the end 
of heat-treatment they were killed and sevénty-four 
blastocysts were collected, which represented 72:5 per 
cent of 102 ovulations (on the basis of corpora lutea). 
This figure compares favourably with a 74-4 per cent 
recovery of sixsday blastocysts from normal unheated 
donors".  Forty-two six-day eggs from the heated 
donors were transferred to the uteri of eight unheated 
six-day pseudopregnant recipiente. Seven of the eight 
recipients produced fifteen normal young, representing 
a development.tó term of 35-7 per cent of eggs 
transplanted against 37:5 per çent in control trans- 
plantations. Thus, embryos recovered from donors 
heat-treated for a period of six days post-coitum 
undergo normal development to term m the uteri 
of unheated pseudopregnant recipients. This shows 
that embryos up to six days of age are unaffected 
by heat—& finding which is substantiated by the 
fact that a similar: number of ‘blastocysts may be 
recovered at six days from either heated or unheated 
donors. ot ame T E 
In the fourth experiment, all donors were kept in 
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gressing. Implantation of transferred embryos 
occurred in all nine heat-treated recipients; but at 
gtages subsequent to implantation entire litters were 
resorbed in eight. of them. In these eight recipients, 
resorption of émbryos oecurred mainly between the 
twelfth and fourteenth day post.eoitum, and to a 
smaller extentsafter the twentieth day. The ninth 
doe, which was killed on the tenth day post-coitum, 
appeared to have normal conceptuses at that time ; 
but these perhaps would have resorbed had the 
animal not. been autopsied prematurely. From this 
experiment it is clear that when six-day blastocysts 
from unheated donors are transplanted to heat- 
treated pseudopregnant recipients, embryos become 
implanted, but.most of them afterwards undergo 
resorption. This shows that ‘continuous heat-treat- 
ment for six days renders the uterus unsuitable for 
the normal deyelopment of embryos. 

These experiments have shown. that normal preg- 
nancy in the rabbit was intetrupted by high tem- 
perature during the first six days of gestation. * This 
was caused by heat acting. adversely on the maternal 
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tissues rather than directly on the embryos them- 


selves. $ 
My thanks are due to the Government of the 
Commonwealth of Avstralia for the award of a jünior 
fellowship under the Technical Co-operation Scheme 
of the Colombo Plan. enabling me to carry out this 
work; to the Government of India for sponsoring 
my application; to the University of Queensland 
for extending researeh facilities; to Dr. N, T. M. 
Yeates, of the Commonwealth Scientific and In- 
dustrial Research, Orzanization ‘of Australia, for his 
continued’ guidance ; and to Prof. W. V. Macfarlane 
and the staff*of the Physiology School, University 
of Queensland, for taeir help. 
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Sir William Macgregor School of Physiology, 
University of Queensland, Brisbane. 
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Determination 5f Sex in Early Human 
, Embryos 

THE presence of sex-chromatin in cell nuclei is 
being noted in an eysr-increasing number of tissues 
from human and animal females'-*, «Popular interest 
was roused recently br a report in Nature! describing 
a method of antenstal sex determination. 
method depends on the presence or absence of sex- 
chromatin in *desquamated cells 
amniotic fluid. " 

An examination has now been carried out of the 
human embryos and fetuses in this Department. The 





collection -eomiprised twenty-two male and twelve« 
female foetuses, rangiag in size from 18 to 150 mm. » 


crown-rump length. All the specimens have* been 
stained with hematocylin and eosin. Most of the 
specimens: were sufficiently well fixed and stained 
for nuclear“details to be observable. 

The presence of a dark-staining plano-convex 
particle inzcontact with the nuclear membrane of 
vesicular, ‘open-faced” nuclei was taken &s indicating 
the presence:of sex-cbromatin. Shrunken, pyknotic, 
too densely stained ruclei, or those overlapped by 
other structures, were unsuitablefor Study. Using 
these criteria, the -»resence or absence of sex- 


chromatin corresponded, in each case with the sex ' 


of the foetus as determened by the histological appear- 
andes of the gonads. Sex-chromatin particles were 
identified in 30-50 per cent of nuclei examined in 
the tissues of the female foetuses. Although sex- 
chromatin could be identified in many tissues, the 
nuclei most suitable or examination were found in 
the liver, suprarenals mesonephric tubules, surface 
epithelium, gardiac muscle, undifferentiated mesen- 
chyme, notochord and cartilage. However, the latter 


was often insufficient] well preserved to be reliable. 


It should also be noted that the morpholegical sex 


differences described &£bove are also demonstrable in, 2T * 


both layers of the trophoblast. 
In male foetuses doabtful nuclei were occasionally 


The . 


isolated from” 











encountered but they never exceeded 10 per cent of ^. 
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the nuclei counted.» A closer examination of these 
nuclei usually revealed a degreé of irregularity of the 
nuclear membrane. As there appears to be a con- 
eurrénce between the incidence of sex-chromatin in 
foetal cells and the presence of ovarian characters in 
the gonad, young embryos. in which the gonad had 
not yet differentiated into a testis or ovary were 
examined. Thirteen embryos were suitable for this 
examination, and six were found to possess a, sufficient 
number of nuclei containing sex-chromatin to warrant 
their classification as females. The youngest specimen 
showing this feature was a 1-7 mm. pre-somite 
embryo. In addition, the syncytiotrophoblast cells 
of an implanting blastocyst were seen to contain the 
sex-ghromiatin particles, although the cells of the 
embryonic “disk and the cytotrophoblast were not 
suitable for the test. i 

These results:are presented as they appear to be 
significant, and the method may prove:useful in the 
determination of sex in early embryos. It is realized, 
however, that more specimens will have.to be ex- 
Amined and more experience gained béfore the test 


x 


“can, be said to be entirely reliable. " 
f T.. We GLENISTER 
Department of Anatomy, ** 
Charing Cross Hospital Medical Sehool, 
London, W.C.2. 
May 11. 
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Effect of. Electric Shock and Cardiazol 
Shock on Morphine Tolerance 


Durie my investigation of the tolerance for 
morphine and codeine using ‘coughing dogs'!, I noted 
that acquired tolerance for these drugs by which 
their antitussive effects were "completely lost was 

. reduged ‘or eliminated by an electric; shock or a 
eardiazol shock. Morphine (2-6 mgm./kgm.) given 
intravenously* completely depressed coughing for 
1-6 hr. in such dogs.on the first day of administration. 
"By continued daily application of the drug, the dogs 
acquired tolerance in five to ten days; but the same 
drug failed to depress coughing afterwards. Similar. 
tolerance for codeine developed in eight to fourteen 
' days. +The dogs thusanade tólerant.for morphine or 
codeine were subjected to an electric shock (a.c. 
90-100 V., 2*sec.) or cardiazol shock: (30-50 mgm./ 
kgm.). On the following day each antitussive drug 
was one-fourth, to three-fourths ag.potent, or in a 
few cases, quite as potent, as.on the first day of 
administration, indicating that the shock had reduced 
or eliminated the tolerance.’ __ 

The effect of the first shock persisted for three to 
four days, .after which another shock was required 
to eliminate. the redeveloped tdlerance. Neither of 
the shock therapies affected the antitussive action 
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of morphine in any non-tolerant dogs, and the com’ 
bined application of morphine and electric shock fow 
many consecutive days failed to prevent the anima 
from acquiring tolerance for morphine. Exgeptin 
the rare cases; ihe effect of an electric shock o 
cardiazol shoék was proportional to the severity oi 
the resulting convulsion and excitement. . 

From the following observations it is presumec: 
that the effect of shock may in part be ascribed tc. 
the increased permeability of cerebral blood vessels 
and brain tissue.  (l) Intravenously administerec 
trypan blue, whieh left brain and spinal tissue un 
stained in normal dogs*, stained brain tissue blu 
when accompanied by an electric shock (however, 
the nerve cells contained none of the dyestuff). 
(2) Hyaluronidase (10,000 v.r.u./kgm.) mixed with) 
morphine reduced tolerance without causing eons 
vulsions, though the effect was far weaker than that; 
of an electric shock. Brain tissue was also stained? 
with trypan blue during hypertension produced with 
adrenaline; but the hypertension itself did not reduce, 
the tolerance for morphine. 

These facts suggest that the staining of brains 
tissue with trypan blue after application of an eleotric: 
shock is mainly attributable to enhanced permeabili 
of cerebral blood vessels due to the hypertension 
induced by convulsion, and that the effect of the: 
shock on morphine tolerance maybe based on it 
action of enhancing the permeability of brain tissues 
(especially the nerve.cells themselves). Possibly the: 
effect of shock therapy on a narcotic addict is ing 
part based on the reduction of drug tolerance 
described above. ag 

Further investigations have shown that *' (1) toler~: 
ance can be acquired only when morphine reaches 
the central nervous system via. blood vessels, and. 
not via the ei&terma cerebellomédullaris, for thes 
tolerance developed in five to fourteen days by 
intravenous or intra-arterial injection (common 
carotid artery), but never developed by daily intra- 
cisternal injection for six months; 42) when com- 
plete tolerance was obtained by daily intravenous: 
administration of such & dose of morpitine that would 
give much longer duration of antitussive effect than 
that given intragisternally, the same dose as that: 
administered intraéisternally before was given into 
the cisterna again ; however, tolerance did not affect 
the intracisternal effect, that is, the intracisternal 
effect was almost equal to that before tolerance had. 
been acquired. 
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Hair-line Cracks in Low-alloy Steels 

Tux cause of hair-line cracks in low-alloy steels 
has been debated for. many years. ‘The main hypo-* 
theses now current can be reduced to the following : 
the hydrogen-pressure hypothesis and the residual 
stress hypothesis. It follows from»the former that 
hydrogen alone can induce hair-line cracks to form ; 
and from the latter that, in the absence of residual 
stress, no hair-line cracks will form even if hydrogen 
is present. Se tu 
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Fig. 1 


(1) Transverse on at mid-length. (2) Longitu 
vertical. The missing centre portion is re the sec shown 
Magnetie etch. Diameter of the section, 4 in. 


Dana, Shortsleeve and "Troiano! have recently 
tudied the w ded transformations and hydrogen 
sontent on the ation of hair-line cracks. One of 
Phe conclusions reached was that transformation 
(stresses must be present for cracks to form. Petch? 
falso concludes that the hydrogen-pressure hypothesis 
8 not likely to explain hair-line cracking. 

We have carried out experiments in which cylinders 
of steel 4 in. in diameter x 4 in. long have been 
saturated with hydrogen at 100 atmospheres pressure 
at subcritical temperatures (between 600° and 650° C.), 
khe specimens afterwards being air-cooled. Under 
these conditions, no transformation takes place and 
the residual stress after treatment at 600°C. and 
fair cooling will be small. ui 

By this p hydrogen contents of between 
2 ml. and 44 ml./100 gm. have been obtained in 
several steels; “Plain carbon steels with 0-1 per cent 


carbon did noj contain hair-line cracks after this 
treatment. Wit | steels of the following composition : 
s "Si Mn Jid" Cr Mo's 
Steel d: “0: 026 0-62 2-76. 0-77 0-54 per cent 
Steel B : 030 O19 0:42 . 20127 0-16 per cent 


typical hair-line> cracks have “found to form. 

An example is shown of steel A (Fig. 1), originally 
oil-quenched and tempered at 630°C. followed by 
hydrogen treatment at between 570°C. and 620° C. 
for 20 hr. Supersonic examination showed small 
hair-ine cracks on cooling to room temperature, 
which gradually inereased in size and number with 
time. The sections shown were obtained 120 hr. 
after air cooling. The hardness was 280 V.D.H. 
after treatment. In all cases, supersonic examination 
showed that the specimens were free from hair-line 
cracks before the hydrogen trea t. 


ooi and Schrader? have described an 
experiment im which 2}-in. diameter specimens of a 
nickel chromium steel of similar composition to steel B 


(Fig. 2) were expósed to hydro 
spheres pressure and 550° C. and then either water- 
quenched or furnace-cooled. Mathy hair-line cracks 
were present after water quenching, but only a few 
in the furnace-cooled specimen. Although about 
three times the hydrogen content would be present 
at a temperature compared with the experiments 
described , the relatively small size of the 
specimen would result in m more hydrogen being 
lost from the centre of the specimen in the slow- 
cooling treatrhent than would be the case with the 
4-in. cylinders in our experiments. | « 


at 1,000 atmo- 
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section, The centre line is 


in Fig. L was taken. 
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hair-line cracks can form when 
residual stresses are very low. The 
local stresses caused by hydrogen 
pressure are insufficient to crack 
the softer mild steels, but are 
suffcient to cause brittle fracture 
in the nickel steels. ^ Residual 
stresses due to both transformation 
and cooling effects would be ex- 
pected to be additive to the basic 
hydrogen pressure-induted stresses. 

. In most practical cases the macro 
residual st; will be low; but 
the micro transformation stresses 
are likely to be of considerable 
importance. ' 

___ We wish to thank the directors of 
Thes. Firth and John Brown, Ltd., 
for permission to publish this 
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Dependence of Snowfall on Temperature 


D'OocE has repcrted' @ correlation between 
amount of snowfall in inches and temperature at the 
time of snowfall. Hs data showed that maximum 
depth of snowfall oeeurred at a daily mean tempera- 


* 


These experiments indicate that 


A. B * 4 


b 
A. W., Shortsleeve, F. J., and Troiano, A. R., J. Metals, — 
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ture of — 11°C.; Bossolasco? t agnos frequency. ~ 


of oce e of snowfall with temperature and 
found maximum occurrence at approximately the 
same temperature. These observers med that 
the mean'daily temperature recorded at the level of 
observation was a reasonable estimate of the tem- 
perature at the level cf formation of the snow. From 
the data presented, cenclusions were drawn concern- 
ing nucleation of snow pans. 4 

The nee observed by D'Ooge was checked 
by analysihg, on a monthly basis, data collected by 
the Cãħadiañ Meteorological Service at Old Glory 
Mountain (elevation 7,700 £ft.) over the period 
1947-55. "The observed dence of inches of 
snowfall on the mean daily temperature is shown in 
Fig. l. Assuming that the distributions are due to 
a real dependence ofethe amount of snowfall on the 
temperature at whica the. snow is forming, Fig. ly 
indicates that only dering the midwinter months are 
the temperatures*measured at the level of observation 
likely to bee reasonadle estimate of the temperature 
at the level of forma-ion. The distributions for the 
remaining months are shifted to higher temperatures, 
as would be expecteé when the effect of the annual 
variation in mean terrperature at the ground is taken 
into, account. * 

It was pointed oxt to us by members of the 
Canadian Meteorological Service that these distribu- 
tions do not aly show a true Correlation of 
amount of snowfall on temperature. Other possible 
explanations exist; for example, the observed 
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SNOWFALL 1947-55 ( INCHES) 
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distribution ey be a refiexion of the frequency 
distribution of the temperatures at the fixed level 
of observation. Data were available from observa- 
tions taken at Montreal during the winter of 1951-52 * 
~ which gavethe,depth of snowfall aid the temperature 
at the level of formation as estimated from the 
logical records. The distribution" obtained 


from data is shown in Fig. 2. Th areqgpcloced 
in the distribution corresponds to 89 in. of the winter 
total of 124 in. Assuming that air masses in which 


the snow forms will not produce ‘precipitation until 
conditions are favourable, Fig. 2 should be,a true 
correlation between amount, of snowfall and the tem- 
perature at the levelof formation. From this distribu- 
tion it is*seén that the greatest amount of snow is 
. likely to come from cloud between — 10°C. and 
— 20°C. One interesting feature of the Montreal 
" observations was that the majority of sow crystals 
were i r assemb of columns and. plates*. 
The distribution in inches for the snowfalls observed 
was: 59-0 im., irregular crystals (usually associated 
with frontal storms); 15 in., dendrites; and the 
remainder, columns and needles. Aecording to 
Nakaya, irregular assemblages'of columns and plates 
form over the temperature ranges — 9° C. tos 14° C. 
and — 17°C. to — 20° C. ; dendrites Torm in the 
temperature range — 14°C. to — 17°C. x 
-Since it iswery difficult to estimate the temperature 
of formation of the snow, and since this temperature 
is not likély to seam iPegnstegy ronson snowfall, 
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Fig.2. Depéhdence of snowfall on temperature from observations 
p made at Montreal 
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any conclusions drawn based on details in the observe: 
distributions must indeed be speculative. 
& W. Gorp 
& i > P. WILLIAMS 
Snow and Ice Section, ‘ ‘ 
Division of Building Research, 
National Research Council, P 
i Ottawa, Ontario. "p 
Dec. 20. ms 
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Results of Gravitational Significance 
in Riemannian Geometry 
Ir is well known that by contraction one car 
deduce from the Bianchi identities in Riemanniar | 
geometry the following reault : 


Bh, = Risk — Rigi a 
From this it follows that if : " " 
s Ri = Mg (2 
bie is the usual condition for an Einstein space. 
Rh ih = 0 3 (3% 
This implies : k 
(G) Chg;a = 0, (ii) Wiikin = 0 . (9 


for the conformal and projective eurvature tensors 
in Eisenhart's! notation. The gravitational sig- 
nificance of (3) and (4) does not appear to have beens 
examined:so far, although (4i) has received some 
attention in a particular context?*. . _ 

For-an arbitrary contravariant vector field q"* 
we have : 


a” sin — M; = GPR ny, . (6$) 
Hence, by contraetion (m = I), we "tet ta 
a” sgn — a™ ; nm = aPRpn . (6) 
If now (2) is used, (6) is reduced to : 
o" ih — a" sam = han, (7) 


The cosmological constant % is now given by: 
A = a%(a™ ; mn — a" n)a (8) 


which shows how the constant can be interpreted in 
terms of operations on an arbitrary non-null vector 
field a", From (7) we can also deduce that : 
B . ^s 
= @ samt — a" imn = Mai ; —an;1) » (9) 
4 


` If the gravitational fiéld is given: by Ry = 0, the 
essence of the equations is contes the fact that 

an arbitrary vector field a^ sati és the condition : 

a” Ann a" sam = 0 (10) 


It is believed that the. gravitational signifieance of 
(8) and (10) has not been noticed 89. far. . 
V. V. NARLIKAR 


Department. of Mathematies, M a 
Banaras Hindu University. 1 
Dec. 31... — 
1 Eiserhart, L. P., "Riemamilan Geometry”, 82, 91 and 135 (Prince- 
ton, 1926). 


* Narlikar, V. V., and Singh, K, P., Phil. Mag., 41, 152 (1950). 
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FORTHCOMING EVENTS T 


Monday, June 18 


RITISH SOOIRTY FOR THE: HISTORY OF SOIRNOE, PHILOSOPHY OF 
aNOE GROUP (in the Joint Staff Common Room, University College, 
Jer Street, London, W.0.1), at 5:80 p.m —Dr. A. W. Stonier: 
ae Influence of Philosophy in Economies". 


Wednesday, June 20 i 
NSTITUTE OF NAVIGATION (at the Geographical Society, 1 Kensing- 
ore London, S W.D, at 5 p.m.—Mr. George Lowe. “Crossing 
*taretica". a 


—',OYAL METEOROLOGICAL Soomry (at 49 Cromwell Road, London 


^ 


7), at 5 gm m A General Meeting to elect Officers an 
«neil for 1986-57. . N. A. Phillips: “The Genera] Circulation of 
Atmosphere—a Numerical Experiment". . 1 - 


Wednesday, june 20— Thursday, June 21 : A 


'onAROGRAPHIO Soowry (in the Chemistry Lecture Theatre, 
tersea Polytechnic, Battersea Park Road, London, S.W.11), at 
a.m. daily-—Symposium on “Polarography and Medicine”. 


Thursday, June 21 ” 


ROYAL SocIETY OP TROPICAL MEDICINE AND HYGIENE (at Manson 

ase, 26 Portland Place, London, W.1), at 7.30 p.m.—Annuai 
eral Meeting; followed by Prof. P. C. C. Garnham: “Looking 
Parasites in Brazil—an Illustrated Account of a Journey". 


A 


5 


APPOINTMENTS VACANT ^ 


APPLICATIONS are invited for the following appointments on or 
fore the dates mentioned : - 
ASSISTANT LECTURER IN PsycHoLoGy—The Secretary, The Queen's 
versity, Belfast (June 20). * ' 

Biccorunm (with a good degree and suitable teaching experience) 

MATHEMATICOS— Ihe: Principal, Leeds College of Technology, 
okridge Street, Leeds 2 (June 20). 
SENIOR ENTOMOLOGIST, and an ENTOMOLOGIST, IN THE DEPARTMENT 
RESEARCH AND SPHOLALIST SERVICES, Federal Ministry of Agri- 
ture, Federation of Rhodesia and Nyasaland—The Secretary, 
iodesia House, 429 Strand, London, W.C.2 (June 20). 
ASSISTANT, Grade B (with teaching and research experience) IN 
oLoav—The Clerk to the Governors, Chelsea Polytechnic, Manresa 
vad, London, S W.3 (June 23). 3 

Berconesist {honours science graduate) for research duties in the 
riatric Department of the Sunderland Hospital Group—The Senior 
‘ministrative Medical Officer, Newcastle Regional Hospital Board, 
alker Gate Hospital, Benfleld Road, Newcastle-upon-Tyne 6 (June 


CHEMIST (with.a first- or good second-class honours degree or equiv- 
‘nt qualification and at least three years experience, and preferably 
xnowledge of liquid fuels and lubricants) at the Central-Laboratory, 
iswick—The Recruitment and Training Officer (F/EV.587), London 
insport, 55 Broadway, London, S.W.1 (June 23). 

EARCH ASSISTANT (with a good honours degree in physics and 
xferably some research experience) IN THE PHYSICS DEPARTNENT— 
e Head of the Physics Department, Imperial College of Science and 
«chnology, London, S.W.7 (June 27). 

STATISTICIAN Or MATHEMATICIAN (preferably with a university 
zreo in mathematics or statistics or equivalent qualifications) at 
adquarters, London, S. E.1, to assist in a section devoted to system 
eration research, and will be expected to apply original mathematical 
as to the short-term and long-term planning of the system—The 
rector of Establishments, Central Electricity Authority, Winsley 
‘eet, London. W.1, quoting Ref. AE 832 (June 29). 
ASSISTANT FORESTERS and FORESTERS (graduates of a recognized 
'estry school), to assist in the management of large-scale softwood 
«mniations, Including establishment maintenance, - protection and 
lization, or assist im-research—The Agent General for South Aus- 
ilia, South Australia-House, Marble Arch, London, W.1 (June 30). 
ASSISTANT LEOTURER'(graduate in physics, chemistry, metallurgy, 
Jlogy or engineering) IN DENTAL MATERIALS—The Registrar, The 
iveraity, Manchester 13 (June 30). 
ASSISTANT LECTURER (with special qualifications either in mycology 
d soil microbiology*or-in plant physiology) IN THE DEPARTMENT 
Botany—The Registrar, The University, Bristol (June 30). 
DIREOTOR OF THE COMPUTING LABORATORY, Situated in Newcastle- 
on-Tyne—The Registrar, University Office, 46 North" Bailey, 
irham (June 80). . "— 7 
L'EOTURER IN ENGINEERING (Civil)—The Registrar, The University, 
anchester 18 (June 30). rte z 
LEOTURER IN GEOGRAPHY, and a LROTURER IN OHEMISTRY, at the 
gerian College of Arts, Science and -Technology—-The Secretary, 
nu^ Commitee on Colonial Colleges, 1 Woburn Square, London, 
20. une s z 
BESHAROH ASSISTANT (with a degree.in agriculture, with special 
erence to animal husbandry or production), for investigations on 
mccase quality of beef—The Secretary, School of Agriculture, The 
ilversity, Cambridge (June 30). 
TECHNICAL ASSISTANT (Display) IN THE DEPARTMENT OF AROHJEO- 
“GY AND ETHNOLOGY; and a TROHNICAL ASSISTANT IN THE DE- 
RIMBNT OP NATURAL History-—-The Director, Liverpool Public 
suseums, Carnatic Hall, Elmswood Road, Liverpool-18 (June 80). 
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RESEAROH STUDENTS (with z degree of Bachelor or Master of a 
British university, other than Manchester) IN SCIENOE— The Registrar, 
The University, Manchester 13 (July 1) > 
* LEOTURER OT ASSISTANT LECTURER (with special interest in inorganic 
chemistry) IN OHEMISTRY— The Registrar, The University, Sheffield 

y 2). 


SENIOR LEOTURER, LEOTURER, and ASSISTANT LECTURER IN THE 
DEPARTMENT OF PHYSIOS— The Registrar, The University, Man- 
chester 13 (July 4). 

ASSISTANT LECTURER (with'zn honours degree) IN PSYOHOLOGY—- 
The Secretary, Bedford College. (University of London), Eegent's 
Park, London, N.W.1 (July 6). 

LEOTURER pr ASSISTANT LEOLURER IN MATHEMATICS, at the Univer- 
sity College of the West Indies—The Secretary, Inter-University 
P rn po red Education Overseas, 20 Woburn Square, London, 

f y, 6). Y . 
READER IN ELEOTRIOAL ENGINEERING at the Imperial College of 


d Science and Technology—The Academic Registrar, University of 


London, Senate House, London, W.O.1 (July 6). . 

Som ANALYST (with a degree or equivalent qualification in cheni- 
istry, and at least two years sutsequent experience), at the University 
College of the Gold, Coast.—The Secretary, Inter-University Council 


or Higher Education Overseas, 29 Woburn Square, London, W.0.1 
y 6), 29... 4 M NUS EE 
Som MroROoBIOLOGIST (with 2 good honours degreé¥and practical 


experience)—The Secretary, 
Worthing Road, Bustington, Littlehampton, Sussex (July ox 

ASSISTANT (male, with a dsgree in horticulture, agriculture or 
botany, together with a keen irterest in the scientific aspects of prac- 
tical fruit culture, and ‘ability to»convey the results of résearch to 
scientists; advisory officers anc growers) IN THE SQIENTINIO ON 
SEorION—The.Séóéretary, East Malling earch Station, near Maid- 
stone, Kent (July 7). , AUS ac. t 

PRINOIPAL (male, graduate cf a British university, ‘with: teaching 
and, if possible, some administrative and industrial experience) OF THE 
BRADFORD: TECHNICAL COLLEG3—The Director of Education, Town 
Hall, Bradford-1 (July 7) Im e s 

SENIOR LECTURER IN THE DEPARTMENT OF PuYsiOs-—The Registrar, 

*'The University, Sheffield (July Ua 25 » 2 
_ DEMONSTRATOR or ASSISTANT LECTURER (with a medical qualifica- 
tion registrable in this country) IN PRYSIOLOGY—Lhe Registrar, The 
University, Manchester 13 (July 9). T i 

ASSISTANT (preferably with qualifications in psychology) IN THE 
DEPARTMENT OF LOGIO AND METAPHYSIOS in St. Salvator’s College, 
St. Andrews—The Joint Clerk zo the University Court, College Gate, 
St. Andrews (July 14): n d zt ls 

LEGTURER or ASSISTANT LECTURER (with qualifications in physical 
or inorganic chemistry, and preferably with experience in radio- 
ud IN CHEMISTRY—T3e Registrar, The University, Hull 

y J ee kay a ta 

FELLOW AND TUTOR IN PHYSIOS—The Warden, Merton College, 
Oxford (July 23)., ^ a a i 

CHAIR OF CHEMISTRY at Auckland University College’ (University 
of New Zealand)—The. Secretary, Association of Universities of the 
pees. a 36 Gordon Square; London, W.C.1 (New Zes- 

; July 31). -: : MG ; 

LECTURER IN THE DEPARTMENT OF PHILOSOPHY; Victoria University 
College, Wellington, New Zecland—The Secretary, Association of 
Universities of the British Commonwealth, 36 Gordon Square, London, 
W.C 1 (New Zealand, July 31). ` ? 

LECTURER IN GEOGRAPHY-—The Secretary, The University, Aber- 
deen {September 5). : d 

ASSISTANT REGIONAL TRIALS OFFIOER (graduate in botany or agri- 
culture, and. preferably practical experience in crop production), at 
Leeds University Farm, Headley Hall, Yorks—The Secretary, National 
Institute of Agricultural Botany, Huntingdon Road, Cambridge. ~ 

T (with a first- or zood second-class honours degree in 
chemistry) with the Geological Survey of Uganda, for the analysis of 
ores, rocks and minerals with particular reference to the ores of tungs- 
ten, beryl, niobium and tantalum and analyses-of limestones, and 
to work in elose co-operation. with the department's 'ore-dressing 
laboratory—-The Director'of Recruitment, Colonial Office, London, 
S.W.1, quoting BCD 105/9/06. ns f 

DEPUTY DIREOTOR oF-RESEARCH—The,'Secretary, British Rayon 
Research Association, Heald Green Laboratories, Wythenshawe, 


house Crops Research Institute, 


Manchester 22. fo oy ta 
MASTER TO.TEAOH PHYSIOS including advanced and” scholarship. 
levels—Tbe. Headmaster, Bishop’s Stortford College, Herts. La 


PHYSIOISTS (with, or obtairing, a first- or second-class honours 
degree or equivalent qualifications) at Ministry of Supply -Research 
Midlands and the 


South of England,‘for work directed towards the solution of problems 


and the develópmeht of new idezs in.the fields of radio communications, ^ 


radar, gulded- missiles, aircraft and aircraft equipment, gas turbines, 
instrumentation, et¢.—The Ministry of Labour and National Service, 
Technical and-Solentiflc-Reglster (K), 26 King Street, London, S.W.1, 
quoting A.214/6A. . ^ . Te n z 

. PHYSICS LABORATORY TEOHSICIAN, for duties concerned with the 

-application of physics to‘medfzal-problems, maintenancé and service 
of electrical equipment, includirg high-voltage X-ray sets and electronic 
equipment used with radioactive isotope work—The Group Secretary, 
War Memorial Hospital, Seunzhorpe. 


RESEARCH’ ASSISTANT “(honours selence graduate), to work on the E 


chemical and biochemical aspects of cancer research—The Diréctor 
of Cancer Research, Department of Pathology, Medical School, The 
University,;Birmingham 15. « RS] 
. ` BRSEAROH. OFFIOERS (preferably with an honours degree in mining, 
métallurgy. or chemical engineering and/or postgraduate experience) 
iN THE MINES DEPARTMENT, Federation of Malaya, for research Into 
-mining and mineral dressing problems and the application of results, 
through pilot stages, to utilizatinnin the fleld—The Director of Recruit- 
Colonial Office,-London, S.W.1, quoting BCD.99/23/01. 

SENIOR LABORATORY TECHNIOIAN.IN THE CLINICAL PATHOLOGIOAL 
LABORATORY, for duties which will.be mainly biochemical—The 
Secretary, The National Hosp-tal, Queen Square, London, W.C.1. 
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. and J. C.Schread. Pp. 
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REPORTS and other PUBLICATIONS 
(riot included in the monthly. Books Supplement), 
Great Britain and Ireland  ' 

Air Ministry :- Meteorological Office. Professional Notes. No. 120: 
Distribution of Wet-Bulb Temperature at Aberdeen and Eskdalemulr. 
By A. B. Thomson. Pp. 26. (MLO. 524t.) (London: H.M. Stationery 
Office,.1956.) 1s. net. ESAE, , [04 

:Royal- Technical College, Glasgow.. Annual Report on the One 
Hundred and .Fifty-Ninth Session. Pp. 64: Report on Research 
Session,-1954-55. , Pp. 40. Department of Civil and Mechanical 
Engineering, Postgraduate Course in Environmental Control Engineer- 
ing and Resource Utilization. Pp. 13. (Glasgow: Royal Technical 
College, 1055 and 1956. $ $ 2 ` [64 

Aero Research-Technical Notes. Bulletin No. 157 (January 1956): 

Pp. 6. *( ord ; Aoro 


“Araldite” for Glass Cloth Laminates. 
Research Limited, 1956. ). 

National Institute of Oceanography. «Collected -Reprints, Vol. 3. 
(Reprints Nos. 96-124:) (Wormley, near Godalming; National Insti- 


` 


tute of Oceanography, 1955.) Ne i6. [04 
, Nuclear Engineering. Vol. 1l, No. 1 (April, 1956). Published 
monthly. Subscription rates for 1 year: 42s; U.S.A. and-Canada, 
7 dollars. Pp:48--72. (London: Temple Press; Ltd., 1956.) [64 

Admiralty Bulletin No:.75: The Hydrographic Department of the 
Admiralty. Part 1: Functions, History and Organisation. By G. B. 


Stigant. Pp. 6. (London: Admiralty, 1956.) à ^ [04 
*1950-57 Civi] Estimates for the year ending 31st March 1957. 
Class8: Agriculture and Food. Pp, 154-xvi. (London: H.M. 
Stationery Office, 19050.) 5s. 0d. net. ` x = p 64 
Planning. ,Vol. 22; No. 395: Britaiùðs Iron Ore Supplies. 


3—68. (London: Political and Economic Planning, 1956) 
Forestry Commission. Leaflet No.-10: Oak Leaf Roller ms 


Pp. 7-- 6d. net. ` Leaflet No. 37 :. The Oapercallzie- Pp. 10. 9d. net. 
Forest-Record No. 30: Growth and Yield of Sweet Chestnut manele 
By C. D. Begley. Pp. 25+8 plates. 2s. 6d. net. Report of the Com- 
mittee of Hedgerow and .Farm’ Timber, 1955. . 6448 plates. 
38. 6d. net. Report on Forest Research for the year ended March, 1955. 
Pp." vili+140-+12 plates. 5s. 6d. net. "(London : H.M: Stationery 
Office, 1955 and 1956.)- - En US n [64 

Annual.Report on the Progress of Rubber Technology. Vol. 19, 
1055. Pp- vii+158. (Cambridge: : W. Heffer and Sons, Ltd., 1956. 
Published for the Institution of the Rubber Industry:) 21s.” (124 

Wool Industries. Research Association. Publication No. 202: 
Report of the Director of Research for 1955-56. Pp. 32. md i 

Iron and Steel Institute. Special Report Ro. 55 :- Physical Aspects 
of” Absorptiometric -Analysis—a Consideration of. the Principles 
Involved in and Factors en 
Photoelectric Absorptiometer. By the Methods of Analysis Committee, 
Metallurgy (Generbl) Division. Pp. ii+37+-4 plates. (London. -Iron 
and Steel Institute, 1956 ) 25s. (Members, 15s.) . 7 * [124 

Stability Functions for Structural Frameworks. By Dr. R. K, 


Livesley and Dr. D. B. Chandler. Pp. v-+33- (Manchester; Manchester" 


University Press, 1960.) 6s. net. N 
British Broddcasting Corporation:' Engineering Division. Mono- 
graph No. 6: ^A V.H.F [U.H.F. Field-Strength Recording Receiver 
Using Post-Detector Selectivity. By R V.-Harvey, G. F. Newell and 
J. G. Spencer, - Pp. 26. 
1950.) 5s. 
Physical Society. Handbook of Scientific Instruments and Appara- 
raw Exhibition, Pp. xvi 4257+88. (London: Physical un 
.) 6s. Pi . 


Other Countries 


Bulletin of the United States National Museum. Contributions from 
the U.S. National Herbarium. Vol. 32, Part 1: The American Species 
of Aeschynomene. - By Vélva E. Rudd. ,Pp. ii+-172. (Washington, 
D.C.: Government Printing Officé, 1955 ).. 75 cents. d 

Connecticut Agricultural Experiment Station, New Haven. lr- 
ewar190; Lawns. By H. G.-M. Jacobson, H. A. Lunt;F.-W., Meyer 
26. Circular 191: ' Control of Some Tobacco 
Pests. By James B. Kring., Pp. 15. Circular 192: Blight Resistant 
Chestnuts—Culture and Care.” By Hans Nienstaedt and Arthur H. 
Graves. Pp. 18. Circular 198 : Control of DDT-Resistant Potato Flea 
Beetles. By James B. Kring. Pp. 23. Circular 194: Control of the 
Andromeda Lace Bug., By John C. Schread. Pp. 6, Circular 195: 
Ground Moles'and Their Control. By John C. Schread. Pp.4. Bulletin 
685: The 57th Report on Food Products and.the Forty-fifth Report 
on Drug Prodücts, 1952. By H. J. Fisher. Pp. 77. Bulletin 586: 
Report on Inspéction and-Analysis of Commercial Fertilizers, 1954. 
By H. J. Fisher. Pp. 59. Bulletin 587 : .Assaying Efféct of Growth 
Regulators Upon Plant Tumors. By Paul E. Waggoner and A. E. 
Dimond. Pp. 14. Bulletin 588: “Aphids and Scale Insects on Orna- 
mentals -By..John © Schread. Pp. 22.5 Bulletin 589: Chemical 


Investigations.of the Tobacco Plant. 10: Determination of Organic, 
By James K. Palmer» 


Acids by lon Exchange+Chromatography.: 
Pp. 31. Bulletin 590: Dust Insecticides for Control of the Imported 
Cabbage Worm. By G. A. Wheatley. Pp. 15. Bulletin 591: Mite 
Pests of Ornamentals and Their Control. -By John C. Schread. Pp. 19. 
Bulletin 692 :- Report on Inspection—Commercial Feeding Stuffs 1954 

By B.J. Fisher. Pp.116 Bulletin 593 : The Use of Wood Chips and Other 
Wood Fragments as Soll Amendments, By Herbert A. Lunt. Pp. 46 


Bulletin 594: Tests for Type of Action of Hydrocarbon Insecticides, 


Applied 44 ointly. By Neely Turner. Pp. 24. Bulletin 595 : Toxicity 
Tee 
A. E. Dimond and E. M. Stoddard. Pp.-19. (New Haven, 
Connecticut Agricultural Experiment Station, 1954 nnd 1955.) 
Organjzation for European Economic Co-operation. 
Production, Marketing and Consumption of Apples, Pears and 
"Tomatoes, Regimes of Minimum Prices, Three Phases System. Pp. 
84. (Paris: Organization for European Economic Co-operation.) [64 
s t 
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the Performance of the Hilger . 


(London: British Broadcasting Corporation, ^ 
i r * [124 


ouse Roses from Paints Containing Mercury Fungicida. By~ 
nA.: 
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Univérsity of Californig, Publications in Zoology. Vol. 54, No. 
An’ Ecological Analysis of the Interbreeding of Crested Titmice 
Texas. By Keith L. Dixon. Pp. 125-206+-plates 1-8. 135 dol 
Vol. 54, No. 4 : Ecology, Distribution, and Systematics of Frogs of 
-Rana Boyle: Group. By Richard G. Zweifel. Pp. 207-202 -- plates 4- 
1,25 ,dollars.. (Berkeley and Los Angeles : ~ University of Califor 
Press; London: Cambtidge University Press, 1955.) ._ 

United States Department of the Interior: Geological Surv 
Water-Supply Paper 1275. Surface Water Supply of the Unt 
States, 1958. «Part 6—4A :. Missouri River Basin abové Sioux C 
Iowa. Prepared under thé direction of J. V; B. Wells. Pp. x+: 
1.50 dollars Bulletin 1014: Stratigraphy of the Outcropping Cri 
ceous’Rocks of Georgia. „By D. Hoyle Eargle. Pp. iv+101+3 pla 
n.p.. Bulletin 1021—F ‘Ordovician and Silurian Coral Faunar 
Western United States. "By Helen Duncan. - Pp. ii1-+209-236 +-ple 

21-27. 15 cents. Bulletin 1021—G : Some Curves from a Porta 
; Differential Thermal Adalysis Unit. By Carol J. Parker, John. 
Hathaway and Paul -D./ Blackmon. Pp. iii+237~250+plate 
25 cents. Bulletin 1027-—E: Sugar Loaf and 8t. Kevin Mining > 

tricts, Lake County, Colorado. By’ Quentin, D. Singewald. 
iv-+251-300+-plates 26 aud 27. 75 cents. Bulletin 1027—F : Cop. 
Deposits of Part of Helvetia Mining District, Pima County, Ariz 


i 
- By S. C. Creasy and Georgé L. Quick. Pp. iii 301-324 --plates 28- 
-1 dollar. Bulletin 1027—K : Exploratory Drilling for Evidence 
Zine and Lead Ore in Dubuque County, iowa. By Arthur E. F 
and C. Ervin Brown." Pp?ii3-471—500. 20 cents. Bulletin 1028— 
Geology of Great Sitkih"Island, Alaska. By, Frank S, Simons » 
Donald A. Mathewson. Pp. v-+21-44-+plates 0-8 1 dollar. Bulle 
1036—E: An Applicatjon of Spectrographic Microphotome! 
Scanning. By C. L. Warlng, Mona Franck aud A. M. Sherwood. 
1112-69-80, 16 cents. Bulletin 1041—A, B : Coalfields of the RepuWe 
of Korea. Part1: Introduction. By David A. Andrews. Geology 
Mungyong-Eunsong and’ Hwasun Coalfields: By Cheong Chang. 
Pp. v+10. 15 cents. Professional Paper 274—F : Middle Ordovic 
Rooks of the Tellico-Sevier Belt, Eastern Tennessee. By Robert 
Neuman. Pp. iv+141-178+ plates 25-28. “75 cents, (Washingt 
D.C.: Government Printing Office, 1955 and 1956.) 
; Union of South Africa;* Department of-Mines. Geological Sur 
Memoir No. 47: The Gedlogy and Archaeology-of the Little Calec 
River Valley. Part 1:-Gedlogy. By D. J. L. Visser. Part 2: Archa 
logy... By ©. van Riet Lowe. Pp. vii-F64 £8 plates. (Pretor 
Geological Survey, 1955.). 5s. v jm 
State of California: Department of Fish and Game. Fish Bulle 
No. 120: The Marine Fish Catch of California for the years 1953 : 
1954; with Jack Mackerel and Sardine Yield per Area from Califor 
? Waters 1946-47 through 1954-55. By the Staff of the Marine Fishe» 
E Pp. 100. (Log. Altos: “Department of Fish and Gar 
à e = sli * a T. 
Occasional Papers of«the Natural History’ Museum of Stank 
University. No.1: Zoological Results of the California Himalay 
. Expedition to Makalu, Eastern Nepal. 1: ‘Amphibians and Repti 
y ‘Alan E. Leviton, Geürge S. Myers and Lawrence-W. Swan. 
i1+18. (Stanford; Calif: Natural History Museiun of Stanft 
University, 1950.) — - ` i "mn 
Proceedings of the Underwater Physiology Symposium, Janut 
7710-11, 1955; Washington,-D.C. Edited by Loyal G. Goff. (Prepay 


S 


Eh for the Office of Naval Research, Washington.) Pp. xi--153. (Publi 


tion 377.) (Washington, D.C.: National “Academy of Sciences 
National Research Council, 1955.) 1.50 dollars. zi o 
7 Occasional Papers ofthe California Academy of Sciences. No. $ 
A Geological Reconnaissance ofiPanama By Robert A. Terry. J 
ii+01+8 plates. (San, Francisco, Calif.: -Callfornia Academy 
Sciences, 1950.) PE d Le xb 

Leukemia Society, Ino.*Annual Report, 1965. Pp.16. (New Yor 


Leukemia Society, Inc’, 1950.) z - 
-Pasteur Institute of "Southern India, Coonoor. Annual Report 
955. Pp. 73. (Coonot 


the Director, 1954, and-Scientific Report, 1 
Pasteur, Institute of Southern India, 1956.) 5 
Smithsonian Miscellaneous Collections. *Vol7131, No, 6: Paleoc 
Mammalian Faunas of the. Bison Basin in South-Central Wyomi 
By C. Lewis Gazin Ie. iv+57+16 plates... (Publication 422 
(Washington, D.O.: Smithsonian Institution, 1956.) ^t I 

Proceedings of the. United States National Museum. . Vol. 1 
No. 3345 :- A Further Contribution to the-Ornithology of Northeast« 
Venézuela. By Herbert- Friedman and Foster-D. Smith, Jr. I» 

: 463-524 +-plates 27-30. Vol. 104, No. 3346 : ‘Modifications of Patti 

in the ‘Aortic Arch Systeri of Birds and their Phylogenetic Significan 
By Fred H, Glenny. Pp. 525-022. Vol. 105, No. 3354 : Three Mioce 
Porpoises from the Calvert Cliffs, Maryland: -By Remington Kello 
Pp. 101-154 +-plates 1-21." (Washington, D.C: _ Smithsonian Insti 
tion, U:S. National Museum, 1955.) 2X 

Kementerian Perhubungan: Lembaga Meteorologi dan Geofls 
Djakarta. Verhandelipgen.No. 47: The Earthquake of November 
1954near Sumbawa Island. By Dr. A. R7 Ritsema and Ri Sosta 
Pp.35. (Djakarta: Kepala Djawatan Meteorologi dan Geofig 
1955.);.- D. VEN MC) 

Mis) [etus Sugar Industry Research Institute. Annual Report, 19 
Pp: 8l4-xiv. (Rédult:SMauritius Sugar Industry Research Institu 

9! r^ T^ - 


56.) ‘ M [ 

-Institut Royal des ‘Sciences Naturelles de -Belgique> : Mémotr 
No. 130: Étude Botanique du Gisement de Tourbe de la Région 
Pervijze (Plaine Maritime Belge). Par Dr. Francois Stockmans 
Roger Vanhoorne, avec jacéliaboration de Constant Vanden Bergh 
Pp. 144 -+4 plates and 1 map., No. 131: Recherches Hydrobiologiq» 
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es | AUTOMATION -AND MANAGEMENT, "t 


HE report on the technical trends of automation 
&nd their impaet on management &nd labour 
iieh the Department of Scientific and Industrial 
»search has prepared*, and on which the two major 
litical parties in- the House of Commons con- 
atulated the Department on May 17, does not add 
mificantly to our technical knowledge of auto- 
ation. It is important, nevertheless, first as helping 
minimize the dangers which attend the misunder- 
«ndings of the nature and implications of auto- 
ation and which have already led to its becommg 


methmg of à bogey word; and secondly, it gives ` 


‘convenient summary of the present position of our 
1owledge of the expansion of the scope of mechan- 
ation, of the development of techniques of auto- 
atic control and especially of the application of 
e electronic digital computer to the automatic 
‘ocessing of technical information and more par- 
sularly of the social and human problems which are 
volved both for managers and for the trade unions. 

1 this context, the Duke of Edinburgh’s Study 
mference on Human Problems of Industrial Com- 
unities within the Commonwealth and Empire to 
> held ın Oxford duiing July 9-27 assumes additional 
aportance. 

All these meanings are popularly given to auto- 
ation, and the report accordingly covers all technical 
svelopments that make automatic production more 
j;ssible. Although the confusion between these 
fferent meanmgs has been responsible for mis- 
aderstandings and for some opposition to-what is 
sentially a development that has been in progress 
r centuries, the report should clarify some at least 
T the confusion and help to abate tension. Auto- 
«ation is put into its proper historical perspective. 
1 80 far as, like the Minister of Labour in his broad- 
ast on May 4, we restrict its meaning to "machines 
oking after machines”, it only represents the third 

« three continuous and overlappmg phases in the 
evelopment of modern industry. The electronic 
igital computer, by facilitating the rapid and auto- 
atio processing of business information; has 
stended automatic control to complex manufac- 
uring operations and commercial offices. The pace 

af development has been accelerated ; but the prinerple 
ad techniques of automatic control were already 
eing developed and applied to manufacturing pro- 
esses Over a widening range of industries. In its 

«arn, such automatic control -both followed and 
roceeded simultaneously with the earlier phase of 
ne production-in which advanced techniques of 
andling materials and products and assembling 
omponents had extended the scope of the earlier 
‘hase of mechanization. 

It is the scale of future developments that has 
aade automation somethmg of a bogey. It is already 
ossible to envisdge a large and complex, yet. fully 
* Department of Scientific and Industrial” ‘esearch Automaton: 

» Report on the Technical Trends and Their Bii on Management 


nd a Pp. viii+106 (London: H.M. Stationery Office; 1956.) 
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automatic, factory in pos à computer “integrates 
and controls the separate automatic production lines, 
and almost certainly striking developments in auto- 
matic control will come from units incorporating 
computers. The potential scale of such developments 
and the economy in l&bour they seem to offer are 
reasons for the present concern; the fact that they 
affect primarily those industries which are turning 
to mass production and, in thus offermg mass con- 
sumption, are most sensitive to fiscal and economic 
policy, is another. Ths third and most important 
reason is psychological, arising in part from the 

_ shadow cast upon full employment and in part from 

"inherited prejudices. end imperfectly understood 
events of the past. 

The report begins by looking at automation in 
historical perspective, and briefly outlining the con- 
ception of automatic production with two examples, 
one a piston factory in the U.S.S.R., and the other 
a buildmg-board factory in the. United Kingdom. 
These examples represent the converging of two or 
more developments; but current progress is mainly 
m separate streams—transfer machines, mechanical 
handling and assembly, automatic control of mach- 
inery and processes, ani clerical work by electronic 
computers. These all help to make more processes 
automatic, but do not integrate them and thus do 
not fulfil the concept of fully automatic production. 
"The present position is accordingly indicated in a 

~chapter on the technical trends, which examines 
separately~ developments in automatic machinery, 
including the control of machine tools by electronic 
methods in automatic process control, and in the 
automatic processing of data. 

In this chapter some of thé future possibilities are 
discussed ; but they are considered more fully in the 
succeeding chapter on tke extent and rate of develop- 
ment. Control equipment in a new chemical plant or 
petroleum refinery may represent as much as 20 per 
cent of the entire capital equipment in terms of cost, 
and in future it should be possible on an electronic 
computer to integrate with the direct control of all 
variables in the process end plant the time-consuming 
calculations needed to assess the effects of deliberate 
changes in operating conditions, raw materials and 
plant characteristics. Moreover, if the present trend 
is followed, much process control of the future will 
be based on the measurement of quality in the final 
product, though not until techniques of instru- 
mentation are much further advanced. While com- 
puters will almost certainly be introduced gradually 
in offices, it can already be assumed that there is 
much scope. for them; but their use will call for 
careful re-examination of office routines and may 
change’ them in many ways, not only replacing 
-clerical staff but also permitting the production of 
data that could. not be obtained in time to be useful 
before, if obtainable at all. , 

The report suggests that, while it is uncertain how 
far ‘and how fast autcmation will proceed, many 
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indüstzios will adopt automatic techniques of pro- 
` duction in one form or another. Neither size of firm 
nor availability of capital appears tó be a principal 
restriction, though progress is likely to be most rapid 
in the bigger firms with the ‘advantages of larger-scale 
production.and bigger financial resources. The most 
decisive factor is likely to.be the.shortage of trained 
managers, engineers and technicians, partly because 
of the increasing technical “complexity of industrial 
production arid partly because, of the existing 
shortage of scientists and technologists. Indeed, the 
report goes so far as to suggest ‘that a major. re-~ 
appraisal of university and ‘vocational training in 
Britain -may be needed. ` $ 

That conclusion emerges -equally clearly in the 
chapter which considers the impact ori management. 
This chapter and the succeeding one, which discusses 
the impact on labour, may well be the ‘two most 
important in the book. They both point to the 
imperfections of present knowledge of the economic 
and social aspects of automation when compared 
with knowledge of the technical possibilities, and to 
the vital need of extending knowledge of these aspects 
by research and exchange of experience. Here, 
particularly, however, the report 15 not - ‘entirely 
,uninhibited, and it is difficult to believe that its 
authors have been so lacking in discernment as might 
be suggested by tle absence-of comment or sugges- 
tions for inquiry into, for example, the problems of 
trade union demarcation that any wide programme 
of re-traming adult workers is bound to encounter, 
‘or the new flexibility in umon rules and in’ some 
employers’ recruitment policies that will be required. 
* Such lacunz are the more obvious when the list of 
suggested subjects for research into the social and 
economic aspects is examined. The recent work of 
B. OC. Roberts, J. A. Mack, .H. A. Clegg and A. 
Flanders, and of others like N. 'S. Ross and R. Harle, 
writing in the recent special issue of The Political 
Quartéily,'has shown how, if the trade unions are to ` 
adapt themselves to fulfil more effectively their new 
role in the” Welfare State, it must be as a result of 
inquiry and reform from withm. It will not -be 
secured, “however, by ignoring necessity for change 
and inquiry, or by failing to point out the directions 
in which they are requred; and the report is 
notably weak in throwing on management the whole 
responsibility for difficulties attendant on the intro- 
duction of automation, and also in its reluctance to 
point out directions in which the co-operation and 
support, of, the workers are no less essential. 

Except in relation to the new skills required, the 
, chapter on labour does not draw any general, con- 
clusion, pointing. to, responsibilities on the part of 
trade unions or workers. ‘Operators on present-day 
automatic processes need no advanced technical 
training; but they must learn to understand their 
~ processes. and machines. They may need more or 
less skill than formerly ; but there is rarely a sharp 
"break with existing skills. "The evidence suggests 
that the nów operativo skills can be acquired through 
Q8 moderate degree. of training on .the:jób. On the 

need for flexibility; the report is silent; but it sug- 
gests that automation is likely to provide real sub- 
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stitutes Pn satisfactions which. have. already di 
appeared from jobs that it is likely to eliminate. -Tl 
operator will often see more of the process, receive 
wider range of technical information, because | 
must understand how his own job fits in with othé 
on the same process, and in these and other way 
his work is likely^to be more interesting. This ma» 
be the more important in that by calling for educ: 
tional qualifications in a great proportion of-job. 
automation may make it more difficult to advanc 
merely through experience ‘gained ôn the job. 

The new technical and managerial skills—includin 
those -of programmers, ‘systems* engineers, mair 
tenance craftsmen and more -highly. trained manage» 


VoL. 177 


: —4are less easily acquired. - if they. afe taken inm 


account, the general level of ‘skill will tend to.rise ? 
the sectors of industry affected’. by” automation 
especially where routine clerical’ work is taken ove 
by electronic digital’ ‘computers: In-some’ industrie 
even supervisors may require qualifications that ca 
only be obtained at educational, institutes, and tr 
report emphasizes the importance of firms seeking t 
train and promote the ‘potential managers and tecl 
nicians of all grades who are still in the ranks. More 
over, co-operation among technical’ specialists, an 
between them and managers, on one hand, an 
maintenance craftsmen and operatives on the othe» 
becomes increasingly important; technical cc 
operation with maintenance “men and' technicse 
management may provide & new social satisfactio 
for the operatives on automatic processes, who ‘ ar 
often spread thinly over-a big area and may find v=» 
keeping the machine-Ime or process rünnihg a satis 
faction they might formerly have found. in “member 
ship of an operative team.- 

The bearing of all this on*the expansion of. obni 
education is obvious. Thé “implications for educa 
tional policy are no less important, and the report a 
æ whole emphasizes the vital importance’ of- f- plannin; 
educational expansion -as a unity. If qualities lik: 
versatility, adaptability and the-capacity for under 
standing other ‘points of view look like bein, 
increasingly valued in managers and professione» 
staff, in.a lesser degree they are ‘called for in other 
also. Consultation with the trade unions in advanc 
of each step .and the-most careful attention to th 
needs, feelings and problems of the workers concerne. 
will not ease the. transition to. automation if th 
workers are unwilling or unable "to respond and ar 
incapable of seeing the problem against the per 
spective of the position of the industry and the need 
of the nation as'a whole rather than of any on 
section of it. s 

So far as factory. ‘management is concerned, auto 
mation greatly increases the need for planning im 
order to minimize the technical mflexibility of highl; 
integrated plant,-to establish maintenance aimin; 
at preventing faults, thus minimizing stoppages an: 
achieving a high and constant rate of output, anc 
providing for continuous running: of machinery 
Existing techniques of management may need t. 
give way to new techniques thet, suit automatir 
processes, as, for example, in the systematic stud; 
of operations, : the" use of computers and the contro 
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f'eosts. “Again, the necessary changes in -—— 
tills will be made more smoothly if they are care- 
ily planned, if proper provision is made for trainmg 
1 the job, and if workers are consulted and kept 
ell informed of likely developments. Moreover, 
ise management offers the best hope of surmounting 
«fficulties in persuading workers to accept the shift- 
ork essential for continuous running and in main- 
uining the workers: interest in the job without the 
gular social contact which the traditional operative 
»ams afford. 

These aspects of the tasks of management under 
ie umpact of automatic techniques of production 
how how important 15 is that technological education 
aould be broadly based, and associated so far as 
ossible with those types of courses which in the 
ast have proved so successful in developing adminas- 
‘ative ability and the capacity for mitiative, the 
eceptance of responsibility and powers of leadership. 
f the need for communication and co-operation in 
idustry 18 greatly creased, as this report suggests, 
xcessive specialization in order to provide technical 
nowledge may bé a danger rather than a help unless 
hese qualities are safeguarded. Vision and imag- 
ation as well as versatility and adaptability will be 
iquired, if -management is to soften the impact of 
utomation on labour. All grades of management 
dll indeed require fuller knowledge of the technical 
actors that influence their, decisions ; and while it will 
e more important than’ ever to plan the construction 
f &'new plant well in advance, such planning must 
ake account not merely of the technical com- 
lexities- and. aspects of production, but equally of 
"he problems of organization of labour, including the 
lJanning“of man-power requirements and the avoid- 
nee of. redundancies where possible by utilizing, for 

xample, natural wastage and labour turnover. 

A number of the suggestions for research appended 
o the report are relevant to problems of management. 
"or example, there is research into the economics 
nd social mmpheations of shift-working, on which a 
tart has already been made at the Universities of 
sheffield and Cambridge. At the South-East Essex 
“echnical College and at the University of Edinburgh, 
vork has already been started into the forms of 
ianagement structure and organization most effective 
vith automatie processes; but other work 1s sug- 
‘ested into the new techniques of management 
equired by automation and into methods of planning 
nan-power requirements, for example, the planning 
Y mnovations to coincide with natural fluctuations 
n the labour force. * 

Like other developments that imcrease the com- 
dlexity of techniques of production, automation 
nakes ıt essential that scientists and technologists 
should be given their right place in management, 
yecause technical considerations affect an increasing 
1umber of policy decisions on investment and on the 
'outine operation of plant. Managements require a 
»road understanding of the new principles emerging 

«rom scientific and, technical ` ' developments,,, and 
:echnologists and scientists require a clearer under- 
standing of the' economie and other managerial 

Kactors involved" in implementing technical yiews. 
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The report rtielf suggosts that scientists and tach: 
nologists are likely to be found at board-level more 
frequently than in the past, and some functional 
departments will incrsase in importance. ' It also 
queries the -suitability in automation of the ‘line- 
and-staff’ principle of responsibility, though more by 
way of a matter for inquiry... - 

Much of this has been urged by Dr. P. V. 
Venables, by Sir J ohn Cockcroft in his address " 
the Institute of Physies last April on “Science and 
Technology in Industry” and by others; both the 
Rector of the Imperial College of Science and Tech- 
nology and the Principal of the Manchester College 
of Technology have -ndieated that the projected 
expansion at both Cclleges is planned to provide 
technologists of the outlook and calibre demanded. 
Lord Heyworth again, at the annual meeting of 
Unilever, Ltd., on Muy 24, specially stressed the 
importance of good managers in industry, devoting, 
most of his speech to tàeir selection, background and 
traming. If the Deparsment of Scientific and Indus- 
trial Research’s report on automation in the first 
place points to the urgent need for inquiry into the 
human and social aspects of automation, it equally 
presents the problem of finding managers of to- 
morrow of the requisize competence as one of the 
leading questions of the day. The report will have 
served its purpose if is brmgs the Government to a 
belated appreciation | of the critical importance of 
that question. 

As already emphasised; the report, however, also 


demonstrates ‘the importance of looking at the . 


expansion of education as & whole. It shows how 
vitally important to the economic and industrial 
future of Britain is the expansion not merely of 
technological education but also of technical educa- 
tion, and as a corollary the public understanding of 
technological change and what it involves. The 
Government has done well, as indicated in the reply 
of the Parliamentary Secretary to the Ministry of 
Labour and National Service to a question in’ the 
House of Commons on May 29, to pronióte the pub- 
lieation of a simplified version of the report for wide 
circulation, and there is much more needed to remove 
misunderstandings and fears of redundancy while the 
National Jomt Advisory Council 1s considering the 
implications of the repozt itself. But the Government 
cannot rest there. It should be implementing, on an. 
adequate scale, from our own resources and not 
merely from funds provided by. American generosity, 
the researches into the economic and social aspects 
of automation which the report suggests. Even more 
important, it should be 3andling the educational issues 
with real determination and imagination, and no 
longer allow prejudice &nd tradition to impede the 
formulation .and execution of a national policy 
adequate alike in scope, in content and in the 
resources with which at 1s provided. 


re-traming and mobility of labour, so that, its assis- 
tance policies do not subsidize ünder-employment and 
resistance to ¢hange but afford real help to those 
affected in the difficult period of transition from one 
job to another. ` 


Lastly, the- 
Government should be facing the issues involved in ' 
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GEORGIUS AGRICOLA 


Georgius Agricola 1494-1555 zu 

Todestag, 21 November 1955 
(Deutsche Akademie der Wissenschaften zu Berlin.) . 
Pp. 376423 plates. (Berlin: Akademie-Verlag, 
1955.) 38 D. marks. 


De Natura Fossilium (Textbook of EE 
By: Georgius Agricola. Translated from the First 
Latın Edition of 1546 by Mark Chance Bandy and 
Jean A. Bandy. (Geological Society of America 
Special Paper 63.) Pp. xiii+240. (New York: 
Geological Society of America, 1955.) 3 dollars. 


HE four hundredth anniversary of the death of 

Georgius Agricola (1494-1555) has been marked 
in Eastern Germany by the publication, under the 
auspices of the German Academy of Sciences at 
Berlin, of a commemorative volume containing 
twenty-five essays concerning various aspects of his 
life, work and times. Agricola was a man of varied 
accomplishments—one of the great scientists of the 
sixteenth -century and also physician, scholar and 
diplomat—and these essays should have a wide 
appeal. 

It is impossible, within the limits of a short review, 
to do more than refer briefly to the subject-matter 
of individual essays. The first, by Prof. Leo Stern, 
of Halle, is of an introductory character, dealing 
generally with Agricola’s life and mentioning the 
many contemporary scholars whose work in some 
way impinged on his. Other essays cover particular 
periods in his hfe, and one which calls for special 
mention is the account, by Dr. Helmut Wilsdorf, of 
Freiberg, of Agricola’s Wanderjahre in Italy and some 
of the English scholars whom he may have met there. 
The contemporary background is also discussed in 
articles on mineral collectors and collections of the 
sixteenth century, and on the songs of the miners ; 
and a brief-account of the miner and his work as 
delineated in contemporary art 1s accompanied by a 
number of attractive plates. One of these illustrates 
the beautiful frontispiece of the famous ''Kutten- 
berger Kanzionale" (a manuscript volume of old 
songs im the possession of the Vienna National 
Library), depicting the whole gamut of mining 
activities, from the miner deep in the mine to the 
eager shareholders receivmg their profits. Both this 
plate and that of the miners’ altar at Annaberg 
would have gained immensely *by reproduction m 
colour. 

Many of the contributions are reviews, by experts, 


seinem 400 


of different chapters in Agricola's most famous book, . 


the “De Re Metallica”. These deal with subjects 
such as mining law, mine machinery, ore-dressing, 
metallurgy &nd surveying in the sixteenth century. 
Among them is a valuable contribution by Dr.-Ing. P. 


_ Beyersdorfer, a glass technologist, comparing the 


account of glass manufacture given by Biringuccio in 
his “‘Pirotechnia” (1540) with that given by Agricola. 
A well-illustrated article on the woodcuts m the 
“De Re Metallica", by Dr.-Ing. W. Pieper, includes a 
reference to the suggestion, recently made by Dr. H. 
Prescher, that Agricola himself 18 represented m one 
of the woodcuts depictmg tin-smelting, by a figure 


. industriously writing m a note-book (p. 415 in the 


Hoover (1912) translation) ^ 

There are several essays on the influence exerted 
by the work of Agricola on mining in neighbouring 
countries, including one on the development of 
mining in Russia from the sixteenth to eighteenth 
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centuries. This stresses the value attached to Agr 
colas writings by the great Russian scienti 
Lomonossov. 

Agricola published all his specifically geological an 


-mineralogical writings together in one volume, in 154t 


the-work being generally known by the title of the firs 
part, “De Ortu et Causis Subterraneorum”’. The cor 
tents of this volume have unfortunately received mue 
less attention than they deserve. Dr.-Ing. Walthe 
Fischer, m an essay entitled “Agricola, Father, c 
Mineralogy”, discusses the valuable contributions t 
mineral science found in “De Natura Fossilium’’, th 
third section of this volume, and also mentions som 
of Agricola’s opinions on such subjects as volcanoes 
earthquakes and ore-genesis; but one could hav 
wished for a fuller treatment of these subjects 
Another section in the same volume, with the titl 
“De Veteribus et Novis Metallis’’, a valuable historice 
account of mines, is discussed in a second essay b; 
Dr. Wilsdorf, who advances the claim that Agricol. 
laid the foundation for a history of mining. 

Other aspects of Agricola’s life areedescribed i» 
articles on his work as physician, on his books o: 
money and on weights and measures, - -and om: hi 
services as burgomaster of Chemnitz (now known a 
Karl-Marx-Stadt) The volume also: -ineludes æ 
&nnotated record of Agricola's known correspondence 
published and unpublished, with a reproduction o 
his handwritmg. Theré is no index, and-the volume 
ends with a somewhat over-elaborate table of thv 
various editions of Agricola’s numerous publications 
This is useful, but its value would have been greatl; 
enhanced if more bibliographical details had beer 
given. 

This commemorative volume is of especial value as 
a detailed study of mining and related activities ix 


* central Europe during the sixteenth century, but 1+ 


should also have a considerable appeal to all inter 
ested m the development of ‘science during tha» 
period. 

In America, an appreciation of early mining anc 
metallurgical classics has been manifest for a numbe» 
of years. This interest was first stimulated by the 
publication of the well-known translation of Agri- 
cola’s “De Re Metallica” by the’ Hoovers in 1912 
Since then there have come in succession from the 
United States scholarly translations of A. A. Barba’: 
“Arte de los Metales”, of Biringuccio’s '"Pirotechnia", 
of early sixteenth-century editions of the mining ano 
assaying works known as the ‘“Bergbiichlein”’ and» 
“Probierbichlein”, respectively, and of Lazarus 
Ercker’s “Treatise on Ores and Assaying". Now the 
Geological Society of America has entered thus field 
by publishing a translation, by M. C. and J. A. 
Bandy, of Agricola’s “De Natura Fossilium". The 
translation has been made from the first edition, 
published 1n 1546, and not from the second edition, 
which was enlarged by Agricola himself, although 
not published until 1558, three years after his death. 
This treatise on minerals forms the third section in the 
volume of Agricola’s geological and mineralogical writ 
ings mentioned above, and in it the term "'fossilia" is 
used to include anything inorganic dug out of the earth. 
We find, therefore, not only accounts of minerals, but. 
also of clays, and their use by potters and sculptors, 
of marls, and their use by farmers, of bricks, marbles, 
and even of incinerary urns. Although Agricola fre- 
quently quotes Pliny and other early authors, he 
adds many interestmg comments of his own, such as 
“Within the year thirty-five buildings in Magdeburg 
have had lead roofs put on them", a statement which 
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iggests this book might be of interest to economie 
«istorians. * 
While this translation is most welcome, one misses 
19 many scholarly notes that form.so valuable a 
art of the-Hoovers’ work. Many of their notes do,a- 
. fact, refer-to the “De Natura Fossilram”’, and ‘some 
:oss-reference to them would have been useful, to 
1e reader. However, & number of explanatory foot- 
tes have been included with this translation, as 
ell as indexes of mineral names in English, Latm 
ad Greek. There is, unfortunately, no mdex of 
™“ace-names. A few misprints and errors have been 
»tieed, such as “agate” on p. 18, line 33, for 
aetites”’. 
This little volume should have a wide circulation, 
nd it is to be hoped it will be followed by translations 
to English of other works by Agricola, particularly 
ie “Bermannus” of 1530, of which a new German 
'ansla&ion, i Dr. Wilsdorf, appeared as recently as 
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WISCONSIN SYMPOSIUM ON 
“SOLAR ENERGY, 1953 


olar Enérgy Research 

idited by.,Farrington Daniels and John A. Duffie. 

P. xv 1290411 éplates. (London: Thames and 
mKudson, Ltd., 1985.) 30s. net. 


ESEARCH on the utilization of solar energy has 
“received a very great impetus as a result of 
onferences that have been recently held m Arizona 
see Nature, Jan. 21, p. 110). This book is a record 
f the proceedings of an earlier conference organized 
y Prof. Farrington Daniels at the University of 
"M/isconsin, Madison, in September 1953. Though 
::s ambitious than the Arizona meetings, the 
fadison conference offered the first opportunity for 
1any of those actively engaged in solar research to 
ome together and discuss their problenis. The book 
onsists of a series of chapters written by those 
ttending the conference or invited to contribute, 
nd covers most of the aspects of the utilization of 
olar energy. These may be summarized briefly 
nder the following headings: collection of solar 
aadiation in the form of low-grade heat (that is, below 
"he normal boiling point of water, as used for water 
nd house heating, and water distillation) ; concen- 
“ation of the radiation by mirrors to^produce high 
smperatures for melting metals and refractory: 
iaterials ; conversion of radiation to electricity, 
ither by thermoelectric methods with heat as an 
itermediate stage, or by photovoltaic effects ; 
hotochemical effects in which the equilibrium 
f a chemical system is changed by the action of 
ght; and photosynthetic processes through living 
lants. 

An introduction by Prof. ` Farrington Daniels 
xplams the object of the conference and is followed 
y & section on probable world energy demands in 

mie future, in which; P. C. Putnam predicts that in a 
undred years timé solar heat collectors might supply 
early 10 per cent of the world’s demand in the.form 
f low-grade heat, though only 0:1 per cent m_the 
orm of power. “Incidentally, 60° per cent is quoted 
or nuclear fuels and 25 per cent for fossil fuels. 
snowledge of the influence of meteorology on solar 

»adiation and measurement of solar radiation are 


v 
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essential for a study of applications, and these factors 
are discussed in the sueceeding chapters. 

The nine chapters which follow collate papers on 
space heating and domestic u&es.of solar energy; solar 
power, solar evaporation and distillation, atmospheric 
“phenomena and conversion of solar to electrical 

energy, solar furnaces,. photosynthetic and photo- 
chemical utilization of solar energy, the British point ' 
of view, and miscellanzous applications and sugges- 
tions for further work. An appendix by Dr. Johw A 
Duffie, ofthe University of ‘Wisconsin, contams a 
survey of United States patents on the subject and a 
bibliography. Most of-the sections consist of three 
or four papers by well-Enown research workers on the 
subject, and describe in a clear.and lucid manner the 
present state of knowledge and the future possi- 
bilities. 

The object of the symposium was to summarize 
the situation regarding she utilization of solar energy, 
and it is possible that the recent world conference in 
Arizona was, in some respects, promoted by the 
interest aroused at this earlier meeting. Many 
people with thoughts on-thé future development of 
world energy resources -are inquiring about the 
possibilities of utilizing solar energy directly. The 
contents of this- book appear. to have been arranged 
for the express purpose of explaining these, and are - 
written in an easily readable style with adequate 
illustrations. The complete volume gives the best 
outline at present available of activities in the 
utilization of solar energy. z 
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THERMODYNAMICS FOR CHEMISTS 
AND CHEMICAL ENGINEERS 


The Principles of Chemical Equilibrium, with Appli- 
cations in Chemistry and Chemical Engineering 
By Prof. Kenneth Dendigh. Pp. xxi--491. (Cam- 

bridge: At the University Press, 1955.) 42s. net. 


N understanding of thermodynamics is essential 

for all who are concerned with quantitative 
aspeots of chemical processes, and yet most students 
find its concepts too abstract-for rapid assimilation. 
A major difficulty is that the link between thermo- 
dynamics and the familiar and easily comprehended 
molecular theory is stazistical mechanics, and most 
teachers, and apparentry most authors, are of the 
opinion: that the studeat is even less receptive to 
this subject. The order of presentation of most 
courses of physical. chemistry is therefore molecular 
theory, thermodynamies and, finally, statistical 
mechanics. One wonders whether the problem of 
presentations not the root of the vast number of 
books on thermodynamics and whether this spate of 
texts, each one of which: may have a different: 
emphasis, approach and nomenclature, is nob a 
further barrier to the understanding of the often 
benumbed student. Every téacher of this, fascin- 
ating and fundamental subject must be assailed by 


‘doubts of this kind when he „opens the pages of yet 


another volume, 

None the less, Prof. Kenneth Denbigh’s book isa. 
welcome addition to the multitude. It is intended 
for students in their final year of a chemistry or-a 
chemical-engmeering degree course, who have already 
had soñe. acquaintance with the elementary parts of 
the subject. The first part (100°pages) introduces the 
first and seconds laws, the usual thermodynamic 
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'funetionà and conditions of equilibriami, while hà 
second (214 pages) ‘is concerned with the application - 
to gases, gaseous equilibria, phase equilibria arid 
solutions. ‘The approach throughout is properly based 


on the chemical potential, and the treatment, always U 


adequate, ig, at times illuminating. The student who 
works through these chapters will be amply rewarded ; 

but work he-will have to, for although care has been 
taken to engure clarity, the style is at times ponderous 
and.he may well get the impression that the subject 
is more difficult than it really is.- He will be helped, 
however, -by. the illustrations in the text and by the 
-graded problems at the end of each chapter—a very 
valuable feature of the book. Only by submitting 
himself to the rigid discipline of working examples 
does the stüdent begin to appreciate the value and 
versatility of the thermodynamic tool and to acquire 
the confidence to use it in attacking practical prob- 
lems. The chemistry student will find the treatment 
of cells and electrolytes too brief and will regret the 
exclusion of surface phenomena. The third part (150 
pages), devoted to statistical mechanics, contains 
interesting -chapters on the statistical analogues of 
entropy and free energy, the partition functions of 
gases, and Crystals and the third law, but the beginner 
may find them above his head. The two final chapters, 
one giving a brief treatment of regular solutions and 
adsorption, and the other on some aspects of chemical 
kinetics, might well.have been replaced by a statistical 
treatment of chemical equilibrium, which receives 
only scant attention. There is even no mention of 
the. functions (@°-H°,)/°T and (H*-H*,) and of 
their use. 

Prof. Denbigh’s book will be useful to the brighter 
students and to teachers of the subject; but those 
applied chemists and chemical engineers who wish 
to be led gently up the thermodynamic slope may 
seek a less strenuous uide 
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TOWARDS THE NEW 
CYTOLOGY 


Physiologie der Zelle : - 
Von Dr. Johannes Haas. Pp. 474. (Berlin-Nikolássee : 
Gebrüder Borntraeger, 1955.) “48 D.M. 


HE need for a text-book presenting an integrated 

account of cell organization in the light of 
developments of the past twenty-five years has for 
some time been evident, and Dr. J^ Haas’s book goes 
a long way towards satisfying this need. The 
modernity of its approach is "ndic&ted by an initial 
section on molecular morphology, accountmg for 
about one-third of the volume. There is to this 
extent a certain parallel with Frey-Wyssling’s book, 
ree Morphology of Protoplasm and its 
Derivatives" ; but there is & wealth of difference 
between" the "two, for the emphasis in Dr. Haas’s 
book is primarily biochemical. Within the compass 
of a hundred and sixty pages he examines the 
structure and properties of proteins, nucleic acids, 
enzymes and lipoids, and then proceeds to a con- 
sideration of cell organelles : cytoplasm, cell surface, 
mitochondria, nucleus and interphase-chromosomes 
(119 pp.). In a third section he discusses selected 
cell functions: respiration, exchanges with the 
environment, cell division, growth and differentiation 
(155 pp.). - 
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"The extent to which the author has succeeded imm 
integrating a work of this scope is highly commend> 
able; but he has nob managed to avoid repetitior 
It would be easy to draw up a list of reference 
missed, and for British and American readers ther 
will be some shocks; but these omissions do no 
impair the over-all achievement. They are mor 
than offset by the number of references which, wil 
be new to many readers. 

On:& different plane of criticism, one may perhap 
regret that Dr. Haas seems not entirely conscious c 
the revolution in ideas which has occurred and c 
which he displays the results. He states (p. 17) tha 
the object of physiology is the study of function ime 
its dependence on organic structure prevailing at . 
given time. It is to be doubted whether any physio» 
logist of thirty years ago would have so expressed hi 
aim.; and there are probably many physiologist 
to-day who will be surprised by such a definition 
For cell physiology, the definition is a concise state 
ment of present aims; but Dr. Haas allows it -t 
pass as if it were a commonplace. Related to thi 
lack of historical awareness is a more serious‘criticisn 
—the more serious since this book is clearly a text 
book—namely, that he frequently introduces a nev 
topic by a statement derived from classical cyto 
logical views, but made as if those views still retainer 
their original foree. Thus he quotes without commen 
(p. 170) Wilson’s view that the structureless hyalo 
plasm is the most constant and active component o 
the cell, even though he is well aware of-the exten 
to which this opinion requires modification in th» 
light of the role of the mitochondria. Again, h 
repeats—and does so as if the generalization admittew 
of no exceptions—that “the living nucleus appear 
optically empty, both in normal light and dark 
ground". If students are to be spared the. necessity 
of leaping old hurdles, it is the limited value of th: 
light-microscopic image which requires emphasis 
and what is important is that the nucleus is no 
optically homogeneous when viewed by phase 
contrast. The reason for such statements is the 
difficulty we all experience of escaping from th. 
somewhat mystical concepts of classical cytology 
the twin man-made ghosts, the nucleus and th 
cytoplasm, both homogeneous in the light-mucro 
scope—and by implication homogeneous in every 
other respect as well. j 

Not only in cytological matters, but also in th» 
exposition of biochemical topics, Dr. Haas sometime 
modifies his initial position profoundly and discon 
certingly at a later stage. ‘Thus, the discussion o 
molecular shapes (p. 28 et seg.). proceeds as if chai» 
molecules of the linear polypeptide or polysaccharid« 
type were the only type of lmear macromolecule 
known. Not until the discussion of cytoplasmi- 
structure (p. 194) do we learn:of polymerization o 
globular molecules-to form fibrils. 

Dr. Haas writes a simple German style of somewha 
unusually short sentences. Particularly successfu. 
sections are those on mitochondria, nucleus, cell 
respiration, growth and differentiation. It is eviden: 
-that considerations of cost have influenced boti 
layout and the extreme economy of illustration. The 
latter is regrettable ; for Dr. Haas’s book, in spite o 
its title of ‘cell physiology’, is a ‘cytology’. That i 
one.indication of the distance travelled during th» 
past „twenty-five years; another if this, that th- 
name of Boveri occurs but once, ‘and without ¢ 
reference. 

» LAURENCE Picken 
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LEARNING. IN MAN AND ANIMALS — "7. . 


HE ‘discussion on “Learning in Man and 
Animals” on May 16, initiated by the Section 
X Comparative Medicine of the, Royal Society of 
~[edicine, fell into two relatively clearly differentiated 
sarts. One of these might be called naturalistic- 
mopirical ; concern here 1s with field-observations 
nd the direct assessment of certain experimental 
nodifications. Dr. W. H. Thorpe’s discussion of 
‘Key Problems in Animals” is characteristic. of this 
upproach. 

Dealing with the problem of instinct in animal , 
earning, Dr. Thorpe pointed out the value of study- 
ng the songs of birds in this connexion, particularly 
n view of technical advances made in recent years 
he instanced tape recordings and electronic methods 


Xf analysis). Some birds apparently have their song - 


jatterns determined completely by heredity, so that 
he'self-sume patterns are produced even when they 
are brought up in complete isolation. Other birds, 
such as ehaffinches, react to such ‘Kaspar Hauser’ 
axperiments in rather'& different manner. The song 
oattern resembles that of birds brought up normally, 
n its broadest outline, but lacks all the finer modu- 
ations and modifications. If such birds are brought 
up in groups, they do learn to modify the original 
pattern until, finally, all the birds in the group 
produce patterns which are virtually indistinguish- 
able from each other. These patterns do not change 
even when later on the birds are exposed to song 
moatterns of free animals, and thus ‘group learning’ 
‘may account for the well-known facts of local dialects 


mm. chaffinches. Chaffinches do not learn the songs of- 


other birds like, for example, bullfinches, who will 
Mearn almost any kind.of pattern quite easily: 
Regarding the learning ability of animals and 
mparticularly birds, Dr. Thorpe mentioned the recent 
work of Otto Kohler in Austria, who~has studied the 
«counting ability of birds and squirrels. Much of the 
revious work in this connexion has been vitiated 
ecause of accidental clues, and this recent work is 
maotable because of its experimental rigour. In one 
meroup of experiments, jackdaws were taught to open 
« box having on ıt a number of dots corresponding 
‘with a number of dots on a key card presented to 
mthe animal. Great care was taken to vary the 
poositions of cards and boxes, to randomize the size, 
«shape and position of the dots, and in fact to eliminate 
«all possible clues except that of number. Under these 
conditions it was proved conclusively that birds can 
compare groups of units and act in accordance with 
this information. ` The limit of this ability appeared 
to be in the neighbourhood of six-or seven. This is 
an interesting finding in view of the fact that in 
human beings also the process of number estimation 
shows & definite break roughly at this number. 
Below it human beings appear to employ a process 
of what has been,called ‘subitizing’, which is charac- 
terized by immediate, errorless, apprehension of 
number. Apparently birds possess this ability to the 
same extent as man; what they do not apparently 
possess is the additional ability to count. Learning 
along these lifies appears to be quite reliable and 
accurate in birds. The interesting point was raised 
that there appears to be no obvious biological func- 
tion which this ability serves, as the birds cannot be 
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assumed ever to use number estimation in their 
natural habitat: 

Mr. B. B. Boycott’s paper on “The Neural Basis 
of Learning ‘in Octopus vulgaris" dealt mainly with 
the abilities of octopus to learn to .discriminate 
between different stimuli, and the effects on memory 
of the removal of parts of the vertical lobe. Dis- 
crimination learning was established by associating 
rewards (crabs) with one figure, and ‘electric shock 
with another. Apparently the animals have no 
difficulty in establishing differential responses to black 
as opposed to white, 1o large as opposed to small, 
and to differences of position. They tend to fail in 
shape differentiation, as, for example, in discrimin- 
ating between a square and & diamond, or & square 
and a circle. : 

. Memory was atudied after the removal of various 
parts of the vertical lobe, an important aspect of the 
experiment being that operations were Carried out 
both before and “after the original learning had taken 
place. The results indicated-that the proportion of 
brain tissue removed Lad an important effect on the 
decrease in efficiency of performance, very much aè 
had been found by Lasliley, many years ago, in the 
case of.rats. The results are difficult to interpret, 
however, because the sxperimenters failed to differ- 
entiate between learning and performance, using the 
latter as an index of the former. That this is in- 
admissible was shown quite clearly in one of the 
experiments described, in which it was found that-an 
octopus after operation apparently lost all power of 
discrimination when the positive and negative 
stimuli were presented with the bait actually on 
them, but showed almcst perfect discrimination when 
the stimuli were presented without the bait. In fact, 
there appears to be a close similarity between leuco- 
tomized humans and brain-operated octopus in terms 
of greater impulsiveness and lessened inhibition. 

-These temperamental effects of brain damage are 
important and might be worthy-of closer study. 

The next two papers dealt rather with theoretical 
models in terms of which results of learning” experi- 
ments can be analysed. While also concerned with 
experiments, it should be noted that adherence to 
this approach implies a rather different attitude 
compared with the naturalistic field-study type of 
approach, which’ in iss extreme form appears to 
study facts for them- cwn sake. To the theoretical 
psychologist the experimental demonstration or the 
empirical fact is important in so far as it contributes 
to & theoretical formulation or decides between 
several deductions from different theories. At the 
present stage of researoh on learning, both types of 
approaches are of obvious interest and value and 
serve mutually to complement each other. 

In his discussion of "What Do We Learn ?", Dr. 
H. Kay was concerned with putting forward a 
version of what is sometimes called the probabilistic 
theory of learning. Aceording to this way of looking 
at the learning process, past experience establishes 
certain expectancies’ according to which an individual 
judges the most probabie sequel of any given stimulus. 
Such & model has obvious relevance to conditioning 
experiments, and Dr. Kay. demonstrated for many 
everyday situations that an explanation of learning 
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in terms of the deperident probabilities within a 
series of events can be made to appear reasonable.’ 
He extended this type of analysis tò the learning of 
simple skills, showing how the learning of such simple ; 
acts as ‘that of catching a ball can be interpreted in 
probabilistic terms. : 

The strength of such an approach, lies-in the ease 
with which quantitative analysis becomes- possible ; 
we can obviously measure probability .of occurrence 
of a given act in terms of the relative frequency with 
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neurologieal or physiological equivalent is necessaril; 
postulated. : : 

The most mportanti concept in the theory is . 
‘dissociation of performance (symbolized by Hull a 
‘sEp) from habit (symbolized as sHg) Habit i 
conceived as a relatively permanent modification o 
the nervous system which mediates all learning 
performance can only be used as an index of thi 
modification under certain conditions. To equate th» 
two, as is often. done by experimenters lackinwwm 


which the act 1s in fact performed. | The obvious; psychological sophistication, is to invite disaster 


weakness of the approach is two-fold: In the first .' 


place, the probability of an act, changes with its 
performance, so that it-is difficult tô attribute any 
operational meaning to the probabilistic analysis in 
the case of the individual person. We can do so only 
in terms of groups of people, and it is doubtful to . 
what extent the averaging of responses is permissible. 
It has been suggested that, as a general rule, averaging 
of response-rates 18 permissible only when the formula 
according to which growth takes place can be 
expanded by Taylor’s theorem; this sets severe 
limits^to this form of analysis. Another, and prob- 
ably more fundamental, objection to this model is 
that it seems to leave psychology behind altogether 
by its complete failure to analyse the different com- 
ponents (drives, habits, etc.) which enter into the 
learning process. . 

As the last of the four papers, Prof. H. J. Eysenck's 
discussion of “Modern Learning Theory” presented a 
more orthodox type of model which has become 
"widely accepted among psychologists. This model, 
which is due largely to the work of C. L. Hull, is a 
combination and formalization of two streams of 
thought, both of which are of considerable antiquity. 
One component is that of hedonism, or motivation 
by pain and pleasure ; this was formalized and sub- 
jected to experimental study by Thorndike as the 
law of effect’, and now emerges under the -name of 
‘reinforcement’ or ‘drive reduction’. The other com- 
ponent is that of associationism ; this was brought 
under experimental control by Pavlov and Beckterev, 
in the form of conditioning or habit formation. Hull 
joined these components in an impressive theoretical 
structure the formal character of which makes 
possible large numbers of experimental predictions, 
many of which have been verified. This approach, it ' 
should be stressed,-is a purely"inolar.one; the con- 
cepts are what psychologists; call ‘intervening vari- 
ables’ or ‘hypothetical constructs’ for which no 
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METEOROLOGICAL RESEARCH AT PORTON 
By Dx. F. PASQUILL i 


Meteorological Office and Chemical Defence Experimental Establishment, Porton 
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ROM its beginnings in 1921, research ın metéor- 

ology at Porton has been primarily concerned 
with the study of atmospherie diffusion, and the 
current programme of observations, ..which was 
formally. mcorporated in the research programme of 
the Meteorological Research Committee of the Air 
Ministry early in 1955, involves no departure from 
tradition in any fundamental sense. It does, how- 
ever, contain new items which significantly reflect 
the broadening of interest from small-scale processes 
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Much experimental work has been done on the 
conditions determining the growth of gHr, anc 
among those found are: the number of reinforce 
ments given, the nature and amount of the reinforcing 
agent, and the delay in reinforcement. 

The fundamental formula linking performance anc 
habit mtroduces the concept of drive which acts a: 
a multiplicative variable according to the followms 
formula : : 


SÉR = sHr x D 


Further concepts are necessary to make this formula 
applicable to the majority of experimental studies 
In particular, we must add the concepts of reactive 
inhibition (Ig) and of conditioned inhibition (sZp). 
According to the theory, all learning, that is, ali 
formation of stimulus-response connexions, produces 
some degree of inhibition or fatigue in'the mediating 
structures ; this fatigue acts as a negative drive andi 
tends to dissipate with time during peridds of rest. 
Such dissipation acts as a reinforcement for the 
prevailing state of affairs, namely, the state of rest, 
so that we obtain a concept of conditioned inhibition. 
which is essentially a negative habit, that 1s, a habit 
of not responding to the stimulus. 

There is strong evidence to support this type of 
analysis, and the fact that many predictions can be 
made from the general theory, which can be experi- 
mentally verified, has led to its adoption by large 
numbers of students of the theory of learning. One 
such prediction was discussed in some detail, namely, 
that linking the predominance of inhibitory potential 
with extraverted and hysterical-psychopathic per- 
sonality types, while linking the predominance of 
excitatory potential with introverted, anxious, de- 
pressive personality types. Experimental evidence 
from conditioning and other studies employed bears 
out this linkage. , / 


& 


such as those involved in smoke screening, to larger- 
scale processes such as those which determine the 
dissemination of ‘cloud-seeding’ agents from gener- 
ators operated on the ground. + 

In_considering the new lines of investigation, it 
will be useful first to note briefly the position reached 
in the earlier work. Shortly after the end of the 
Second World War, the now well-known pre-war 
studies of eddy motion and diffusion ‘in the atmo- 
Sphere near the ground were consolidated and 
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axtended, and ib is especially noteworthy that by 
appealing ultimately to the experimentally estab- 
'ished laws for the drag exerted by & rough surface 


jn fluid motion ,over .it, the vertical diffusion of, 


airborne matter was quite accurately related to the 


observed vertical profile of wind speed over the‘ 


articular surface. This important result has two 
imitations, first, in being restricted to the height- 
mange over which the horizontal turbulent shearing 
stress may be assumed constant (Gsually taken to be 
of the order of 100 ft.), and secondly, in being applié-. 
mable only in the absence of buoyancy effects, that is;** 
min the absence of marked temperature gradients 
which so frequently occur vertically in the lower 
atmosphere. Some extension to these conditions was 
attempted on the basis of the observed diminution 
of the influence of buoyancy as the boundary is 
approached ; but the device has only beén partially 
justified in unstable conditions and it appears not to 
be acceptable at all in stable conditions. No really 
satisfactory progress has recently been made in the 
case of horizontal diffusion, and for the time being 
reliance must continue to be placed on some form of 
analogy with vertical diffusion. 

'The point to be emphasized at the present stage 
is that, althoügh it is not uncommon for the prevo us 
results to .be extrapolated, there is nothing in the 
observations and the theoretical understanding which 
justifies this procedure beyond about 1,000 yd. in 
distance and 100 ft. in height. It is clear, therefore, 
that the first requirement imposed by the present 
extension of interest is for the accumulation of 
reliable observational data on the distribution of 
airborne material at distances of at least tens of 
miles from a known source. It is also necessary to 
examine the eddy ‘structure which leads to this dis- 
tribution ; and since experience quickly shows that 
in tens of miles material released at the ground may 
diffuse vertically to thousands of feet, this exam- 
ination must accordingly be made at heights con- 
siderably greater than those usually adequate in 
micrometeorological investigations. These last few 
features determine the form of the new experimental 
studies which are at present being carried out at 
Porton by the. Meteorological Office m conjunction 
with the Ministry of Supply. 

Observations of the distribution of airborne 
material at ‘medium’ range from a pomt source are 
being made with-the aid of a tracer technique 
originally developed m the United ‘States. A 
fluorescent pigment, zinc cadmium sulphide, is dıs- 
pensed into the atmosphere at a controlled rate of 
the order of 100 gm. per min., and samples of the 
particles, which are mainly in the size-range 1-5 
microns in diameter, are afterwards collected by. 
drawing air through an impactor which contains an 
adhesive receiving surface on a drum. This drum 
may be rotated by small amounts at predetermined 
intervals, so that over a period of time a large number 
of separate samples may be stored on a single drum. 
Under ultra-violet light, the particles fluoresce with 
a characteristic yellow- -orange colour and so may be 

tinguished from naturally occurring fluorescent 
substances and counted with confidence. As 1 gm. 
of the pigment disperses into something like 10% 
particles, it can be seen that the method is remark- 
ably sensitive. 

In practice; the impactor is carried across the 
plume of particles by an aircraft operating at various 
heights in succession, or by a motor-vehicle travellmg 
along conveniently situated roads. In this way the 
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distribution in a cross-wind section of the cloud is 
Preliminary’ experi- 
ments during the firss part of 1955 provided encour- 


-aging experience in using the technique at distances 
,up to 40 miles and heights up to 4,000 ft., and at the 


same time gave a usefl rough indication of the distri- 
butions tó be expected in point-source clouds in 
certain conditions. The plan is now to conduct the 
experimenté'systemativally in a number of well-defined 
synoptic conditions. The expermments are quite diffi- 


-,cult operationally, requiring to start with a coinci- 


dence of predictable suitable weather conditions and 
They also bring new 
technical problems, such as the quantitative sampling , 
of an aerosol cloud ai the high speed of an aircraft 
and—a problem now receiving attention—the col- 
lection of satnples in the presence of & cloud.of water 
droplets, when the usual impactor technique becomes 
unsuitable. Also-it-is clear that the diffusive prop- 
erties which are' being examined exhibit a great 
degree of inhomogeneity, and can be described 
adequately only in a statistical sense from a large 
number of experiments. For such reasons the 
progress in this investigation will probably be slow. 

The study of eddy structure and its effect on 
diffusion may be made along two lines: first in 
terms of the eddy velocities and thew variation in 
space and time, and sezondly in terms of the statistical 
behaviour of identifiable particles which may be 
assumed to follow tae local air movement. The 
second line is, of course, bemg followed ‘in the tracer 
experiments just referred to; but itis exploited thee 
only in a broad fashicn, and the resulting knowledge 
of the final distribution in a field of turbulence which 
frequently varies in space and time may itself be of 
limited value. It seems most necessary to support 
these observations ‘with more penetrating experi- 
ments on the diffusion of particles; and for the 
design of these experiments and the provision of a 
framework to hold the results the most encouraging 
prospect seems to be offered by the statistical theories 
of turbulence. These theorjes recognize two ways of 
describing the diffusrve motion of particles, one 
referring to the statistical displacement of a single 
particle with respect to its origin, and the other to 
the separation of a pair of particles with respect to 
some initial separation. There are important funda: 
mental issues involvad in distinguishing between 
these two systems of description; but the choice 1s 
usually affected to.same extent by convenience.in 
interpreting the observations in a practical sense and 
to a large extent by tke feasibility of the expermments 
which would be appropriate. On these grounds 
choice has initially zallen on the former system, 
though experments‘involving the latter system are 
now under considerat-on. 

A good deal may be gained by designing -the 
experiments on dispersion of particles for sites well 
above the surface, far then not only is attention 
directly paid to the hizher levels, which must control 
diffusion ultimately, but also the avoidance of the 
marked shear in the airflow near the surface should 
ensure a simpler form of diffusion more amenable to 
treatment by. theories which for tractabihty require 
the assumption of steady homogeneous turbulence. 
The present., experiments have accordingly been 
planned ti use dispersing and collecting equipment 
carried on’ the cables of tethered balloons, and for 
obvious reasons vertical diffusion rather than hori- 
zontal is investigated. Unfortunately, the con- 
ventional filtering or impacting equipment normally 
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used for collecting particles is far too elaborate and 
heavy for extensive use in this fashion. This difficulty 
has been overcome by merely allowing the particles 
to impact naturally on adhesive cylinders held into 
the wind by light vanes spaced out along the balloon 
cable. Sporés of Lycopodium are used as these are big 
enough (30 micron diameter) to impact with reason- 
able efficiency (near 50 per cent in normal wind 
speeds for a cylinder of diameter 0-25 in.); relatively 
easy to recognize and count under a microscope of 


moderate magnification, and yet possess a free fall. ` 


ing velocity (2 cm./sec.) which will normally be much 
less than one-tenth of the vertical eddy velocities. 
A first series of experiments has been carried out 
using the above technique, the particles being released 
for half an hour at a time at a height of 500 ft. and 
sampled at distances of a few hundred yards down- 
wind. At the same-time the fluctuating inclination 
of the wind at the position of release of the particles 
was measured by a light responsive vane, the move- 
ments of which were recorded electrically at ground- 
level. This instrument was designed especially for 
use on & balloon cable and includes atitomatic com- 
pensation for the varying inclination of the cable. 
The few results analysed so far indicate that even 
after .a travel of 500 metres, the vertical distribution 


‘of particles may still be very closely in accordance 


with the distribution of the inclination of the wind. 
This implies the existence of a Lagrangian type of 
correlation, that is, one which is concerned with the 
velocities of the same sample of air at successive 
intervals of time, with a coefficient maintained close 
to unity for as long as one minute or more. On the 
other hand, from the ‘instantaneous’ values of, wind 
inclination, it was found that the Eulerian cor- 


REVISION OF THE POLICY ON BREAD IN GREAT BRITAIN 


OWARDS the end of the Second World War, 
consideration was given in Britain to the 
desirability of specifying the type of flour to be used 
for bread-making once the period of war-time restric- 
tions was over. : The Conference on the Post-War 
Loaf! recommended that an 80 per cent extraction- 
level should be the minimum permitted and that 
more refined flours enriched with two or three 
nutrients should not be considered equally accept- 
able. A report by the panel on Composition and 
Nuiritive Value of Flour has now been published* 
which, while agreeing that a plam flour of less than 
80 per cent extraction would constitute a nutritional 
hazard, nevertheless concludes that the addition of 
thiamine, nicotmic acid and iron would provide 
sufficient safeguard. This is the point of view 
favoured by the millers, and it was chiefly pressure 
from them that caused the present Panel to be set up. 
When, in 1953, the Government found it possible 
to relax controls on cereals, the trade obtained per. 
mission to prepare flour of 70 per cent extraction 
provided thiamine, nicotinic acid and iron were 
added to it ; but such flour did not qualify for subsidy 
when used in bread-making. To the surprise of the 
_ millers, the publie showed remarkably little interest 
in this new flour, and sales of bread made from it 


*Report of the Panel on Composition and Nutritive Value of 
Flour. Pp. vii+34. (Cmd. 9757) (London: H.M.8.0.) 1s. 6d. net. 
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relation coefficient, namely, that bairan the 
inclination at a fixed point at a given time and the 
inclination at the same point some time later, had 
fallen to near zero in about 10 seo. This much greater 
persistence of velocity in a Lagrangian than in a 
Eulerian sense is & known feature of wind-tunnel 
turbulence, and evidence 1s now accumulating for a 
similar feature in atmospheric turbulence. If it is 
confirmed, this would mean that the convenient sub- 
stitution of the measurable Eulerian coefficient for 
the almost unmeasurable Lagrangian coefficient is 
unacceptable even as & rough approximation. How- 
ever, experiments of the present type may then reveal 
systematic connexions between the Lagrangian and 
Eulerian characteristics, as in fact has already been 
done in wind-tunnel experiments, and so provide 
some real physical insight into the fundamental 
features of atmospheric diffusion. 

In addition to studying the relation between 
diffusion and the measurable aspects of eddy 
structure, it will also be important to have a more 
general description of the space-time variations of 
eddy structure than is available from the conven- 
tional micrometeorological investigations near the 
surface. The instrument for measuring the fluctua- 
tions of wind inclination from a mounting on a 
balloon cable has already been operated with some 
success at heights up to 5,000 ft. and has provided 
some interesting indications of the variations of 
turbulence with height and time. Plans are now in 
hand to increase the mstrumental equipment and to 
use it more extensively. Such measurements should 
provide further knowledge of the nature, growth and 
decay of mechanical turbulence and convective 
motion over & substantial depth of the troposphere. 
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never reached a , higher proportion than 4:4 per cent 
of total bread sales; by the middle of 1955 this 
proportion had dropped to 0-8 per cent. The millers 
claim that the publie really prefers such bread but 
cannot afford to buy it. It would seem equally 
arguable that people were quite satisfied with the 
National loaf. 

In pressing for permission to mill a low-extraction 
flour, the mullers also sought (and obtained) per- 
mission to make up National flour by blending as 
well as by the straight-run process. This completely 
undermined the safeguards which the Conference on 
the Post-War Loaf sought to provide, and the value 
of National flour steadily deteriorated. The present 
report refers to “the acknowledged infringement of 
the spirit of the Flour Order" and states that '"The 
Panel believes that the- immediate drop in the 
vitamin B, and nicotinic acid content of National 
flour after decontrol and the continuing fall since, 
have resulted primarily from deliberate disregard of 


the intention of the Flour Order rather than from 


such factors as variations in the character of the 
wheat from which the flour was milled, although these 
factors may have played a secondary role".. The 
report argues that a policy of adding specified 
nutrients would give greater assurance of their 
presence, since “if the miller is free to sell enriched 
white flour of any technical quality which he desired 
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able 1. NUTRIENTS PRESENT IM EAT FLOUR (REPRESENTATIVE 
AL 
















Flour of 
70 per cent 
extraction 


Nutrients (per 100 gm. flour) Wholemeal 





Proteine (gm.) 12.9 110 
Fat (gm.) 23 11 
Calcium (mgm.) 45 A8 
Potassium (mgm.) 876 144 
Magnesium (mgm.) 127 24 
Phosphorus (mgm ) 287. 102 
Sulphur (mgm.) 165, 108 
Chlorine (mgm.) 62 53 
Tron (mgm.) 42 0-8 
Copper (mgm. 08 02 
Manganese se mgm.) 4:5 04 
Tocopherol (ugm.) 910 30 
Thiamine (ugm ) 500 70 
Riboflavin (ugm ) 100 35 
idoxine (ugm.) 460 220 
Choline (mgm.) 90 50 
Folie acid dM ) 50 12 
Biotin ( (wena 8 0-5 
Nicotinic A (mgm.) 7 1:2 
Pantothenic acid (mgm.) 1:8 06 








A full set of values is not available for flour of 80 per cent extraction, 
but in general the higher the extraction-rate the greater the retention 


there would not appear to be much temptation to 
add less than the specifiéd quantities of nutri- 
ents”. 

The recommendations of the Conference on the 
Post-War Loaf, however, were intended to safeguard. 
health by assuring that the flour used for bread- 
making . contained not only thiamine, nicotinic acid 
and iron, but also a fair measure of the numerous 
other nutrients which wheat can supply. Since exact 
requirements for many of these other nutrients have 
not yet been established, it cannot be said for certain 
that the differences between 80 per cent flour and 
enriched 70 per cent would prove of nutritional 
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significance, but equally it cannot be said that they 
would not. The matter still awaits investigation 
(the so-called 70 per cent extraction flour used m 
the much discussed Widdowson and McCance experi- 
ments? contained thiamine,” riboflavin and nicotine 
acid in quantities greater than is usual at that level 
and must-be assumed to have provided more of the 
remaining nutrients aiso). Table 1 sets out some of 
the nutrients: which are present in wheat and shows 
what a severe reduction occurs in milling to a 70 per 
cent extraction level. Only a few of these nutrients 
were given consideration by the Panel, yet the others 
may be of equal—or even grester—importance.  . 

In this report the Panel gives the warning that 


e 


"The history of nutrition reveals many instances. 


where the refinement or over-purification of food has 
led to ill-health and there is no reason to believe that 
this chapter of knowledge is closed”. The Panel, 
however,. seems to assume that the National Food 
Survey would give adequate warning of any need 
for further revision cf bread policy. But research 
workers already feel? shat over-sophistication of food 
may provide the explanation of many of the diseases 
which beset ‘civilized’ man despite his extensive 
medical services, and the present time seems in- 
auspicious for a redustion of the dietary supply of 
some fifteen or more minor nutrients merely tó suit 
trade interests. Moreover, the proposed change would 
require nearly & quarter of a million extra tons of 
wheat a year. M: W. GRANT 


1 Rep. Conf. Post-War Loaf. “Cmd. 6701.) (London: H.M.8.0., 1945.) 


? Widdowson, E. M., and MeCance, 2 a Med. Res. Counc. Spec. 
Fey Rep., Ser. 287. (London: H.M.S 1954.} 


"P Ra 8., a Med. J.,i, 179 (1955). ‘Sinclair, H, M., Tate i, 


NATIONAL PHYSICAL LABORATORY 


OPEN DAY 


PEN Day’ at the National Physical Laboratory, 

Teddington, serves a dual function: it gives 
representatives of industry, universities, government 
departments and the technical and daily Press an 
insight into the work of one of the largest national 
research laboratories in Britain and, no less useful, 
serves to indicate the -direction of national research 
effort in many branches of science and engineering. 
About three thousand visitors attended this ‘year and 
225 exhibits were on view. During the afternoon, 
the General -Board of the Laboratory met to consider 
the Executive Committee’s annual report!. 

The Metallurgy Division celebrates this year its 
fiftieth anniversary, and it was appropriate that its 
exhibits provided evidence of its continued interest 
in the constitution and structure of metals and alloys 
in relation to their physical and mechanical properties, 
work for which the Division has gained an inter- 
national reputation. An investigation of the con- 
stitution of a uranium-palladium system undertaken 
for the Atomic Energy Research Establishment 
revealed the interesting feature of a considerable 
solid solubility of uranium in palladium ; ; since the 
electronic structure of palladium is known, measure- 
ment of certain physical properties such as electrical 
resistivity, paramagnetic susceptibility, thermo- 
electric power and lattice parameter suggested that 


~ 


uranium dissolves in dilute solution with an effective 
valency of 6, but at hizher concentrations the valency 
is probably 4. . 

The study of hign-purity iron with partiaulan 
reference to elucidating the embrittling effect of 
traces of impurities in amounts as low as 0-001 per 
cent has Jed to the development of an electrolytic 
process with the view of producing sulphur-free iron ; 
8 commercial cation axchange membrane was used 
for dividing the electrolytic cell and preventing the 
transfer of the sulphur-containing anions. Tensile 
tests on single crystals of iron at —196° C. mdicated 
that orientation had & marked effect on brittle frac- 
ture?, and further investigations of rolled Swedish iron 
bar using the National Physical Laboratory X-ray 
diffractometer confirmed that texture had a marked. 
effect on brittle properties. The tracer laboratory is 
now in full operation, and equipment has been designed 
to measure the rate of diffusion of antimony in copper, 
and to study the self-diffusion of silver under fatigue 
stress. 

The steadily: increasing use of radioactive materials 
has necessitated a simplified calibration procedure 
for checking their activities. For this purpose and to 
ease the demand on standard samples of radioactive 
substances, the Nasional Physical Laboratory's 
Advisory Committee on Radioactive Standards and. 
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the Atomic Energy Research Establishment, Harwell, 
have jointly arranged for the commercial production 
of a combined beta-gamma ionization chamber for 
the measurement of B-ray and y-ray sources in the 
range 1 mierocurie to a few mullicuries. This equip- 
ment was shown in the Physics Division, which also 
demonstrated the principle of a possible ‘alternative 
to the fundamental method of determining tem- 
perature by the so-called ‘gas thermometer’. In this 
case use was made of the fact that the spontaneous 
fluctuations in voltage m a metallic conductor, or 
‘Johnson noise’, have a statistical variance which is 
proportional to the absolute temperature; modern 
electronic amplifiers have made it possible to measure 
with the required precision the electrical energy 
generated, which at the melting point of gold is about 
a hundred-millionth of a microwatt. Such a method 
will be useful in permittmg the absolute measurement 
of temperature in circumstances where a gas thermo- 
meter could not be used. 

Work in the field of high-pressure physics includes 
the establishment of standards for the measurement 
of high pressures up to 3,000 atmospheres and beyond. 
The new National Physical Laboratory ‘simularity’ 
method for the precise calibration of pressure balances? 
was demonstrated and indicated how the hitherto 
limiting factor of accuracy, namely, the difficulty of 
measuring the effective area of pistori-cylinder 
assemblies due to distortion, was overcome by using 
two assemblies of the same dimension but made in 
materials (hard tool steel and high tensile bronze) 
having different elastic constants. This Division also 
showed the results of tests and equipment used for 
determining the effective biaxial mean stress on 
fatigue failure, a problem of considerable importance 
in aircraft design; the biaxial stressing is obtained 
by applying gas or oil pressure to a hollow test-piece, 
and the results confirmed that the energy needed to 
propagate fast fracture is that resident in the com- 
pressed gas. Among other interesting exhibits was 
an ultrasonic viscometer using the National Physical 
Laboratory split-tube type of barium titanate tor- 
sional transducer which, in a high-intensity form, can 
be made capable of measuring the effects of large 
particles in hydrosols; and new equipment for 
investigating thermal and electrical conductivities to 
well above 1,000° C. 

A notable event in the standards field was the 
completion in the Electricity Division of a cesium 
atomic beam standard of frequency and time interval. 
The cesium beam chamber on view incorporated a 
number of changes suggested by investigations of rts 
performance during the past eight months*. The 
present experimental model provides & unit of time 
which is accurate to + 3 in 10!? (one-hundredth of a 
second in one year). By comparison with this primary 
reference standard, quartz clocks, still the most con- 
venient working standard, can now be calibrated 
over a period less than one second with a precision 
of one part in 10°. This improved accuracy in cali- 
bration. will be made generally available by the MSF 
standard frequency transmissions which are con- 
tinuously monitored at the Laboratory. 

In the High-Voltage Laboratory of this Division 
equipment 1s bemg set up to investigate the break- 
down strength of a wide range of organic liquid 
dielectrics. It will allow the measurement at atmo- 
spheric or reduced pressure, at ambient or higher 
temperatures, after fractional distillation, fine filtra- 
tion, drying and degassing, or any combination of 
these; the effect of the shape and duration of the 
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voltage wave, as well as electrode material, will also: 
be investigated. At the rear of this building a new 
million-volt 700-kVA. oil-immersed transformer is» 
being mstalled to replace the bank of air-insulated 
transformers which have given useful service over 
the past thirty years. Supportmg towers, and rain- 
spray equipment will also be provided for outdoor 
power-frequency tests. 

A number of exhibits indicated the valuable 
assistance that the Divisions can give to each other 
in the course of ther work. A good example is the 
new techniques used by the Metrology Division -in 
the preparation of fused quartz cylinders for the 
construction in the Electricity Division of a new 
primary standard of inductance, from which the 
ohm is derived. With the aid of special lapping 
blocks, the variations in effective diameter of the 
helix have been reduced from 18g to 5u. 

The Metrology Division also showed, in its final 
form, a microwave interferometer, the only equip- 


' ment of its kind in existence, for the precise determ- 


ination of the free-space vacuum velocity of electro- 
magnetic waves. The fairly recent introduction of 
the geodimeter, which uses the speed of light for 
measuring distances of the order of 10 km., emphas- 
izes the need for a value accurate to at least one 
part in & million.  This.interferometer uses two 
opposing microwave transmitters fed from a common 
source and, between them, a movable carriage sup- 
porting two receiving apertures, each facing a 
transmitter: The reéeived signals are mixed to 
produce interference, and an accurately measured 
bar, two metres long, is used for determining the dis- 
placement corresponding to,about 1,000 half-waves 
with great precision; the operating frequency is 
high (72 kMc./s.), and 1s measured by comparison 
with high harmonics of a quartz-crystal frequency 
standard. 

The close contact which this Division maintains 
with’ industry was evident in the two methods 
demonstrated for’ measuring the edmber of large 
rolls, one using an autocollimator and the other an 
A number of exhibits, 
demonstrating the application of pneumatic gauging, 
were of special interest. The thickness of thin sheet 
material was shown being measured continuously by 
this method as it passed over a roller beneath a 
number of air jets. This apparatus, as at present 
designed, will measure to a lower thickness limit of 
0-002 in. and an -accuracy of 4-1 per cent. By 
means of a selector switch, variation in thickness of 
the sheet beneath any one of the jets can be con- 
tinuously plotted by a pen recorder. A similar 
technique was demonstrated for testing the flatness. 
of unexposed photographic plates. 

Two thin-film type bolometers are being developed 
in the Light Division to meet the industrial need for 
sensitive non-selective detectors of infra-red radia- 
tion. Thin films of gold or antunony, less than two- 
mullionths of an meh thick, supported on a plastic 
pellicle, are used. The blackened gold film bolometer 
i8 quite as effective as the best thermal detectors at 
present available and is robust enough for mono- 
chromators used in chemical process control; the 
amorphous antimony bolometer also shows promise 
in that it is highly sensitive to voltage and has an 
impedance so large that it can be connected directly, 
to a valve amphfier, thus saving the expense of a 
step-up transformer. 

Among other interesting exhibits in this Division 
were a photo-electric polarimeter which was con- 
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tructed to investigate inaccuracies in the cali- 
«ration of quartz plates used as standards of optical 
-otation; and a gas refractometer developed for 
«esting trichloroethylene inhalers, with which the 
oncentration of trichloroethylene in air is determined 
y comparmg the refractive index of the vapour 

«aixture with that of air in a Jamin-type interfero- 

«acter. New methods have been developed for 
«roducing replica, diffraction gratings in plastic ; 
hey make it possible to join several lengths to form 
ontinuous accurate gratings several feet m length. 
t was shown how these gratings can be used for the 
curate measurement of movement or displacement 
sy counting the moiré fringes produced when a short 
ndex grating is moved over a length of fixed grating 
«f the same pitch. The possibilities of this technique 


of indicating position is being actively investigated ' 


«nd has been adopted in one instance for the auto- 
aatic control of machine tools. 

Work on the design of electronic digital computers 
continues in the Control Mechanisms and Electronics 
Division, which exhibited units of the new Automatic 
Jomputing Engine (ACE), that was seen in the 
»rocess of construction. This will be a more powerful 
ool than its predecessors, the ACE Pilot Model and 
:8 engineered version DEUCE, as made by the 
inglish Electric Co., Ltd. The new computer will 
rave a larger storage capacity or ‘memory’ and have 
m overall speed four times greater than DEUCE ; 
n 8 typical working day it will average 20,000 ‘three 

«ddress' operations per second and its mercury delay 
ines and magnetic drums will store a total of 14 
nillion binary digits. With its other special facilities 
dis machine will allow the solution of very complex 
sroblems which have hitherto not been possible with 
xisting computers. A simplified flow diagram for 
wage accounting directed attention to the possible 
186 of a high-speed computer, with magnetic iape 
»quipment, in office work. This was based on the 
work done for a study group formed in 1954, con- 
sisting of representatives of the Organization and 

™fethods Division of the Treasury, the Ministry of 
Pensions and National Insurance and the National 
Physical Laboratory, the first report of which has 
ust been published’. This Division is also concen- 
rating on the design of data-processing equipment 
ind exhibited an automatic graph-plotter which 
mables information in punched card form to be 
;lotted automatically at a rate of one point every two 
seconds for points lying fairly close together. In- 
‘ormation is read from the cards serially and supplied 
shrough a relay distributor to the relay stores, the out- 
outs of which are voltages proportional to the number 
reld ; these voltages are then supplied to the plotting 
able, which traverses the carriage to the correspond- 
ng pomt, and the plotting head is operated. 

The Mathematics Division is now using DEUCE 
‘or solving large-scale numerical calculations arising 
n scientific research and industrial design. This 
nachine was seen in operation and is being used for 
solving problems in mathematical physics, Imear 
algebra, ballistics and aircraft flutter. > 

The facilities of the Ship Division are being ex- 
ended, and a model was shown of the new Ship 

Kiydrodynamies Laboratory now being built at 
Teltham; Middlesex. This will provide a ship model- 
;esting tank 1,300 ft. in length, 45 ft. wide and 25 fi. 
leep, and its carriage will have a maximum speed of 
50 ft. per sec. There will also be a new water tunnel 
10 in. m diameter for research on propellers; work 
m ‘cavitation’ will be facilitated by a resorber circuit 
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which will go 200 ft. below ground-level. A problem 
associated with the arrangement for supporting and 
driving the propeller model in this new water tunnel 
was demonstrated. A mechanical model indicated 
the method of investigating the different modes of 
whirling of an overbung shaft and the effects of 
alteration in the shaftmg or bearings at critical 
whirling speeds, with the view of determining the 
best supporting system. In the Yarrow Tank a 
lightship was seen undergoing tests in rough water. 
These experiments are on behalf of the Corporation 
of Trinity House and the Commussioners of the Port 
of Calcutta, and are being made under conditions 
simulating the effect cf tide, wind and waves on the 
riding behaviour of an anchored lightship. The high 
cable tensions are affected by the hull form, and 
methods of reducing the cable tension have been 
suggested. : 

Of special interest to visitors to the Aerodynamics 
Division were the wind tunnel exhibits demonstrating 
methods for improving the efficiency of lifting surfaces 
by preventing. flow separation. Such studies are of 
vital importance for improving the landing and 
take-off performance of high-speed civil and military 
aircraft, where the trend towards highly swept winp- 
forms has necessitated relatively high landing and 
take-off speeds. High lift was demonstrated in the 
13 ft. x 9 ft. wind tunnel by blowing high-velocity 
air over 8 trailing-edge flap of a half-model delta 
wing to re-energize the boundary layer. In the 
9 ft. x 7 ft. wind turnel experiments were in pro- 
gress to ascertain the usefulness of boundary-layer 
control at the wing nose when combined with jet 
flaps at the wing trailing-edge. 

In high-speed flight, shock-induced boundary layer 
separation from & wing or other component of an 
aircraft seriously affects stability and control of the 
aircraft. This formed the subject of a film, in colour, 
which was shown to visitors. An interesting exhibit 
concerned experiments on a thin half-aerofoil section 
designed to be free from boundary-layer separation 
for an appreciable range of lift coefficients at all 
speeds, thus enabling the formation of a shock wave 
to be studied independsntly of boundary-layer inter- 
action and a check to be made on theoretical results. 
The influence of the shape of the leading edge on 
change in the type of separation that occurs as the 
Mach number is raised for a wing at high incidence 
was also being studied. 

Equipment specially designed for the measurement 
of aerodynamic forces on oscillating wings was 
exhibited in this Division. It 1s mtended to provide 
fundamental data relating to oscillating forces at 
high speeds and frequencies, and will be used for 
checking the theoretical methods at present used 
when designing aircraft to guard against oscillatory 
instability in flight. An electro-mechanical feed-back 
system is used, incorporating a torsion bar linking 
two inertias, one carrying the model and a displace- 
ment pickup, and the other being electromagnetically 
excited at its natural frequency. 

The Laboratory’s testing facilities are constantly 
being extended to meei new demands. Three new 
water-baths have been installed in the Test House to 
facilitate testing and avoid fatigue of observers 
testing clinical thermo-neters, of which more than 
half a million were tested last year. With the 
increasing use of viscometers in various industrial 
applications, and by the oil industry in particular, 
there has been an increasing demand for the cali- 
bration of a range and variety of these instruments ; 
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temperature control has been installed’ in rooms used 
for this work. The testing of trichloroethylene 
inhalers intended for use by registered midwives has 
been facilitated by the use of the new gas refracto- 
meter referred to previously. Two prototypes have 
been approved, and about 110 inhalers have been 
tested. “Trouble-shooting’, the theme of an inter- 
esting exhibit, stressed the assistance given by the 
Test House to enable manufacturers to overcome their 
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production difficulties and to improve the quality an» 
accuracy of their output, E. Y. BüiwELOW 


1 National Physical Laboratory. Report for the Year 1955 (London 
H.M.8.0., 1956). 
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OBITUARIES 


Prof. Carl Ramsauer 


CARL RAMSAUER, who died in Berlin on December 
24, 1955, was an outstanding character as well as 
an outstanding physicist. As a young man, he made 
his way by his toughness and purpose. Born on 
February 6, 1879, in Osterburg, a little place m Olden- 
burg where his father was the Lutheran parson, in his 
early twenties he occupied a diversity of positions, 
including those of schoolmaster and assistant in the 
torpedo laboratory at Kiel, at which University he 
took his doctorate with an interesting and original 
thesis on the mechanism of ricochet from water. 
He was twenty-eight when Lenard, who had been 
professor at Kiel, enabled him to take up an academic 
career by appointing him to a post in the Physics 
Institute at Heidelberg. Here he worked, except for 
the war period, during which he was an artillery 
officer, until 1921, when he was appointed professor 
of physics at the Technische Hochschule at Danzig. 
With Lenard he carried out a series of .significant 
researches on the ionization produced by ultra-violet 
light; but the work that brought his name into 
prominence was his discovery, in 1921, that slow 
electrons pass much more easily than swifter ones 
through the atoms of the rare gases, the so-called 
Ramsauer effect. In this connexion he introduced 
the term Wirkungsquerschnitt (effective cross-section), 
which has been so widely used. 

At Danzig, Ramsauer proceeded to transform the 
small and comparatively unimportant department 
into a first-class institute for teaching and research 
in physics. He was by inclination and trainmg an 
outstanding teacher, taking the greatest pains and 
pleasure to devise effective lecture experiments and 
to make clear the fundamentals of the subject. The 
research school, which was occupied mainly, but by 
no means exclusively, with the passage of electrons 
through matter, was known for the precision and 
clarity of its work. By 1928 his reputation was such 
that when the Allgemeine Elektricitütsgesellschaft 


. decided to found a research institute, Ramsauer was 


appointed to direct it. His gifts as an organizer and 
controller of research found full expression in this 
extremely responsible post. Under him work pro- 
ceeded not only in physical, but also in chemical, 
electrotechnical, metallurgical and other departments 
of the great institute. He installed ‘technical- 
physical workshops’. which were of great value. He 
continued his personal research on effective atomic 
and molecular cross-sections, and the work which he 
carried out with Kollath on the scattering of protons 
is classical. In 1931 he became joint editor of the 
Zeitschrift für technische Physik, and many other 
responsibilities of this nature accrued to him. 
During the Second World War, Ramsauer was 
elected president of the Deutsche Physikalische 


Gesellschaft, a very difficult position at that time 
With characteristic courage he spoke out against the 
many abuses and shameful personalities which wer 
ruining German physics, his letter, sent in 1942, t 
Rust, then Minister for Education, being particularly. 
uncompromising. It had no result ; but if Ramsaue 
had been a less valuable and less respected man 1» 
might have been fatal for him. 

After the War, Ramsauer occupied himself witl 
reorganizing the teaching of physics at the Tech 
nische Hochschule at Charlottenburg, a task fom 
which his gifts and experience particularly fitted him 
In 1953 he published a remarkable little book dealing 
with the history of certain fundamental experiments 
in physics. He did not give up his post until he 
reached the age of seventy-five, and died shortly 
after his resignation. 

Ramsauer was a quite exceptional personality. 
He disliked any parade of sentiment, but he was s» 
staunch friend and & man of firm principles, whc 
never truckled to those in power. He was a most 
éntertaining talker, with a strong and sometimes 
biting sense of humour, to which he gave epigram- 
matic expression. For example, of & certam some- 

what undistinguished physicist who had a double 
name—let us call him Wolf-Braun—he said, “Gauss- 
Weber' were two men, Mittag-Leffler was one man, 
Wolf-Braun was nobody”. He had a close acquaint- 
ance with German university folk-lore, including the 
legends of Bonifacius Kiesewetter, and a great 
knowledge of German hterature in general, including 
many byways. He wil long be remembered by all 
who had to do with him, and especially by the few 
still living who knew him at Heidelberg. 

' E. N. pa C. ANDRADE 


` 


Sir John Stirling-Maxwell, Bart., K.T. 


Sm Jouw STIRLING-MAXWELL died on May 30 at 
the age of eighty-nine at his home, Pollok House, 
famous for its lovely gardens, near Glasgow. He 
succeeded his father at the age of eleven, and went 
to Eton and then on to Trmity College, Cambridge. 
He was Conservative member of Parhament for the 
College Division of Glasgow between 1895 and 1906, 
when he lost the seat. It was then that he gave hus 
time to his real hobby. Sir John may be termed one 
of the early modern pioneers of forestry, then called 
arboriculture in Scotland and England, in the latter 
part of the past century and the early years of the 
present. He studied the subject intensively in many 
European countries and made use of the knowledge 
80 acquired on his own estate, and was always ready 
with advice or suggestions to friends. 

In his own practice, after failures to establish sitka 
spruce plantations on his estate at Corrour, and his 
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greatly loved lodge there, by the usual methods of 
level surface planting on peat soils, he introduced 
the method he had seen in Belgium of mound 
planting, in which the plants are placed in holes in 
the turves cut out in making the drams. He had 
immediate success at Corrour; and when, a few 
years later, the Forestry Commission began its work 
in the country, it followed Sir John on peat soils, 
afterwards greatly elaborating other methods. Sir 
John, whose whole heart was in forestry, was one 
of the first Commissioners, and his appointment 
as chairman of the Forestry Commission in 1929 
was warmly hailed by foresters and all who 
knew of his work and his enthusiasm, and his 
departure at the end of his term of office at the end 
of 1932 was equally regretted. His quiet geniality, 
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Experimental Philosophy at Oxford: The Right 
Hon. Viscount Cherwell, P.C., C.H., F.R.S. 


For a man who shuns publicity, Lord Cherwell 
has been much in the news lately. In the recent 
Birthday Honours List he was made a Viscount and 
very Shortly afterwards he announced his impending 
resignation from the Dr. Lee’s chair of experimental 
philosophy at Oxford. F. A. Lindemann (now Viscount 
Cherwell) was educated in England and Germany and 
took his Ph.D. degree under Nernst at the University 
of Berlin in 1913. During his period in Germany he 
published, in conjunction with Nernst, a series of 
papers on “Studies of Specific Heats at Low Tem- 
peratures”, and also proposed modifications in the 
Planek-Einstein formula for specific heats of solids 
based on the quantum theory and extended it to 
gases. Later, he published a book entitled “The 
Physical Significance of the Quantum Theory”. 
During the First World War, Lindemann served as 
an experimental pilot and research scientist at the 
Royal Aircraft Establishment, Farnborough. It was 
during this period that he played a very large part 
in the successful solution of the spinning aircraft 
problem. In 1919, Lindemann was appointed pro- 
fessor of experimental philosophy at Oxford, so that 
he has held this chair for thirty-seven years. During 
this period he has built up the Clarendon Laboratory 
and initiated many important -researches to such 
effect that to-day the Clarendon Laboratory is among 
the best equipped and staffed laboratories in the 
world for both low temperature and nuelear research 
work. 

In pre-war years Lindemann formed & very firm 
friendship with Winston Churchill, and when at the 
outbreak of the War the latter was appointed First 
Lord of the Admiralty, Lindemann jomed him in the 
capacity of personal scientific adviser. Later, when 
Churchill became Prime Minister, he moved with him 
to Downing Street. He was raised to the Peerage as 
Lord Cherwell in 1941 and in 1942 became Paymaster 
General and a member of the Cabmet. His duties 
were primarily scientific and statistical, and he was 
charged with the responsibility of keeping the Prime 
Minister acquainted with all the scientific problems 
and developments which affected the war effort. This 
he did largely by the use of his characteristically 
simple but 1lluminating methods of presenting mform- 
ation. In addition to this, he also accompanied 
the Prime Minister to the historic Quebec and 
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understanding and common sense were greatly 
appreciated and loved. 

Sir John’s life wae devoted to public service. He 
had a great affecticn for art and acted in many 
public positions in this respect: as trustee of the 
Royal Fine Art Concmission for Scotland, chairman 
of the Ancient Monuments Board of Scotland and as 
a trustee of the Scots National Galleries. He was an 
~original member of the Board of Trustees of the 
Wallace Collections appointed to administer the 
bequest in 1897, anc he served continuously on the 
Board, beingits chairman for the past twenty-five years. 

Sir John did a great deal to encourage the begin- 
nings of forestry in Great Britam, and his name will 
remam enshrined in zhe annals of forestry. 

E. P. STEBBING 


d VIEWS 


Potsdam Conferences. Cherwell ‘again became 
Paymaster General in 1951 and served in a simular 
capacity. His particular interests at'this period were 
in the atomic energy field, and he was one of the main 
protagonists of the plan afterwards adopted for the 
removal of the Atomic Energy programme from the 
Civil Service. After his return to Oxford in 1953 
he continued to serve as a member of the new Atomic 
Energy Authority. Cherwell is a man of strong 
opinions which he kas not hesitated to advance. 
Many people have disagreed with him, but few will 
deny that he has had. an important influence on our 
time. 

7 Sir Francis Simon, C.B.E., F.R.S. 


Sm Francis Smrox, professor of thermodynamics 
in the University, has been appointed to succeed 
Viscount Cherwell. The Clarendon Laboratory will 
thus have as its new head a man who has a world- 
wide reputation for hz achievements in all branches 
of low-temperature physics. Sir Francis, like Lord 
Cherwell, began his scientific career under Nernst, 
and it is not surprising that much of his earlier work 
was connected with the Nernst heat theorem. Indeed, 
the fact that this theorem is now generally recognized 
as the third fundamental law of thermodynamics is 
largely due to his work. During this period in 
Germany he also devised the small-scale cryogenic 
techniques, in particular the expansion method for 
liquefying helium, which made it possible to conduat 
low-temperature work even in laboratories with only 
quite modest facilities. On leaving Germany in 1933, 
he went to the Clarendon Laboratory at the invitation 
of .Prof. Lindemann and became reader and later 
professor of thermodynamics. Under him the low- 
temperature department of the Clarendon Laboratory 
has grown to be one of the leading cryogenic labor- 
atories of the world. His many interests have included 
the properties of liquid helium, magnetic cooling, low- 
temperature specific Keats (m particular, the study 
of internal transitions), nuclear orientation, thermal 
conductivities and the properties of solids and fluids 
at high pressures and low temperatures. During the 
War, Prof. Simon played an mmportant part in the 
British Atomic Energy project. He was one of the 
first to see the feasibility of a diffusion plant for the 
separation of the urarium isotopes on an industrial 
scale and he had a large group workmg under him on 
this project. Since the War he has also turned his 
attention to many questions of scientific policy, and 
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he is well known for his views on fuel policy, on 
scientific and technological education, and on the 
correct use of scientific man-power. 


Chemistry at Birmingham : Prof. M. Stacey, F.R.S. 


Pror. M. SrAcEY, who succeeds Prof. H. W. 
Melville (see Nature of February 11, p. 260) at the 
end of the present academic year as Mason professor 
of chemistry in the University of Birmingham, is the 
most outstanding Birmingham graduate of his time. 
He graduated under the late Sir Norman Haworth 
and continued, with short breaks in "London and 
m the United States, at Birmingham as research 
student, lecturer, reader, until m 1946 a special 
chair was created for him to give him further scope 
for all his activities. Since that time he has expanded 
enormously the organic work at Birmingham. For 
many years under Haworth, Birmingham was the 
centre for carbohydrate chemistry in Great Britain, 
and the great advances made in this period leid the 
foundations of much of the subsequent developments 
into wider fields. Stacey’s work was interrupted by 
the Second World War; but under the auspices 
of the Tube Alloys’ project in Britain, he became 
‘interested in the chemistry of uranium and also of 
fluorine. This gave him the opportunity to enter the 
field of the organic chemistry of fluorine compounds 
and this part of his activities has flourished just as 
much as the carbohydrate field; at various academic 
institutions in Britain he has developed unique 
methods of dealing with the synthesis of a great 
variety of fluorine compounds and in seeking new 
uses for them in every possible way. Under Stacey’s 
leadership, organic chemistry has increasingly widened 
its scope in Birmingham, with emphasis, too, on the 
biological implications of these developments of 
organic chemistry. In all these developments full use 
has been made of the more specialized techniques 
that have been available in the laboratory, especially 
on the physical side. These have made progress 
possible which was undreamt of in pre-war years. 
"With greater responsibilities, the Chemistry Depart- 
ment under Stacey’s guidance will, without doubt, 
develop actively and broadly in the years to come. 


‘Italian Honours for Sir Cyril Hinshelwood and 
Prof. E. B. Chain .- ' i 


. Ow June, 5, the Italian Foreign Minister honoured 

‘two British men of science, Sir,Cyril Hinshelwood, 
president of the Royal’ Society, and Prof. E. B. 
Chain, by bestowing on them the order of the Grande 
Ufficiale al Merito della Repubblica, one of the 
highest civil distinctions in Italy. Sir Cyril Hinshel- 
wood has been a frequent visitor to Italy, and his 
.work and personality are greatly appreciated in 
this country, the language of which he has mastered 
with perfection. He has done much to strengthen 
the'ties between British and Italian scientists. Prof. 
Chain, formerly of the University of Oxford, has 
worked since 1949 in Rome, where he has built up a 
large and very active department for biochemical 
research at the Istituto Superiore di Sanitá, the 
chief centre for medical research in Italy: 


Expansion of Metallurgy at Oxford 


At a meeting of Congregation on June 12, a statute 
was promulgated which,added the science of metals 
to the list of subjects that may be offered at Oxford 
in the Honour School of Natural Science. This 
subject: covers much of the ground that is covered 
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by those who offer chemistry in that Honour School. 
The amount of organic chemistry, however, has been 
reduced in.order to provide room for the science of 
metals. The new course is divided into Parts I and 
II on the same lines as the chemistry course, and in 
Part IL a candidate will submit a thesis on a metal- 
lurgical subject after spending a year on research. 
Classified honours will be awarded on the combined 
results of both parts. ` 

The new course marks a further stage in the 
development of metallurgy at Oxford which follows 
the establishment of the George Kelley readership by 
the Pressed. Steel Co. and the appeal for funds for 
the subject which was strongly supported by the late 
chairman. of the Company, Major Albert Pam. Post- 
graduate research work in metallurgy has been carried 
out at Oxford for more than thirty years under Dr. 
W. Hume-Rothery in the Inorganic Chemistry Labor- 
atory, where its development owes much to the 
interest of Sir Cyril Hinshelwood. An independent 
Department of Metallurgy under Dr. Hume-Rothery 
is now being set up in temporary accommodation, 
and i5 is hoped that a new laboratory will be built 
in the next few years. The new development is 
particularly welcome in view of the close association 
of Oxford with metal-using industries. 


National Parks Commission 


THERE are now eight national parks in Britain—the 
Lake District, the Peak District, Snowdonia, Dart- 
moor, the Pembrokeshire Coast, the North York 
Moors, the Yorkshire Dales and Exmoor, with a total 
area, of 4,333 square miles—while two further areas 
have been designated as national parks—Northumber- 
land and the Brecon Beacons. One of the duties of the 
National Parks Commission is‘to bring to the notice 
of the public the setting up of these parks and to 
explain why they have been set up. There is still 
much misunderstanding among the general public, 
and the Commission takes every opportunity to show 
that the designation of an area as æ national park 
effects no change in the ownership of land. The land 
is not ‘nationalized’ nor does designation:as a national 
park confer on the public any right of access. Users 
of national parks are asked to respect privately owned 
country inside the parks in the same way that they 
would outside. They are also asked to observe the 
“Country Code", & code of behaviour for visitors 
which has been set out in an attractive booklet by 
the Commission and which can be obtained from 
H.M. Stationery Offico, price 44. 


Museum of English Rural Life, Reading 


Tus first annual report of the Museum of English 
Rural Life at Reading, although dated 1955, covers 
the first four years of the existence of this rapidly 
growing institution. This Museum had the great 
advantage of starting from scratch and thus was able 
to determine its policy and administration, both of 
which were based on orthodox museum practice in 
Great Britain. Contrary to traditional ‘custom, how- 
ever, the report, rather than being a record of month- 
by-month activities, includes the abbreviated text of 
& lecture delivered by Mr. Uldall, keeper of Frilands- 
museet, the open-air. section of the National Museum 
of-Denmark. ‘This lecture details ‘some of the prin- 
ciples which are now-slowly emerging concerning folk 
museums and folk parks and. stresses the fact that 
the material acquired should be regarded primarily 
as objects for the basis of scientific study rather than 
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Beauty and Order 


A FINELY illustrated article by-Dr. P. Weiss in a 
recent issue of the Scientific Monihly (81, No. 6; 
December 1955) elaborates the regularity and con- 
sistency of design in living forms. The regularity is 
expressed in such features as symmetry, repetition 
and alternation of elements; and consistency, as in 
the use of curves, proportions, size gradients, and so 
forth, in subdividmg space. The rule of order over 
randomness, of pattern over chaos, of law over 
accident is well brought out, while patierns in Nature 
are shown to be of both space and time. In the last 
analysis, each organic form has had its history and 
has come to be what it is through long sequences of 
developmental processes. Since all form is thus 
merely a momentary cross-section through a stream 
of formative and transformative processes, what is 
admired as order and beauty in the final form is only 
a product and an index of the measured orderliness 
of the developmental actions and interactions by 
which it has come about. Static form is only a 
precipitate of underlying and antecedent formative 
dynamics, 


Population Structure in Salt-Marsh Song Sparrows 
THE song sparrows (Melospiza melodia) that live on 
the salt marshes of San Francisco Bay, California, 
have attracted the attention of students of birds for 
the past sixty years. The principal reason for this has 
been their morphological distinctness from all other 
song sparrows, including those which live in areas 
close to the salt marshes. Such a pattern of differ- 
entiation and distribution has always raised the 
problem of how the salt-marsh populations maintain 
themselves as distinct entities. A study by Richard F. 
Johnston continues previous work on salt-marsh song 
sparrows to determine what characteristics of salt- 
marsh populations mfluence or have some relation- 
ship to the maintenance of their morphological and/or 
genetical integrity, and how these characteristics 
express themselves (Condor, 58, No. 1; January— 
February 1956). Factors influencing the initiation of 
breeding in the song sparrow are closely associated 
with the biological growing season and include the 
photoperiod, temperature of the preceding three 
months, and the amount and distribution of the 
winter rainfall; these also influence the amount and 
quality of the song sparrow’s food, which may well 
be the most proximate factor. The inception of 
breeding seems not to be closely related to any 
‘temperature threshold’ or ‘warmth-sum’. 

Breeding spans the period March—June ; the peak 
of first nestings is at the end of March. This is more 
than two weeks earlier than in upland song sparrows at 
the same latitude and seems to represent an adapta- 
tion to marsh hfe, for the birds thus nest mainly 
during- lower tidal conditions. It is not the absolute 
height of the tides that governs egg and nestling 
mortality, but whether or not the birds can nest early 
enough to escape the high run of tides in April to 
June; when they breed late, there is high mortality 
caused by the high tides. Male song sparrows set up 
territories during late autumn and winter and are 
completely territorial by late February. Territorial 
defence is lacking during July-September when the 
adults moult ; autumnal territoriality is seen in mid- 
September. Adult birds rarely shift ther territory 
from one breeding season to the next. Dispersal of 
juveniles occurs in the late spring and summer and 
halts in late August and September when territorial 
activity rises. The median distance of dispersal, 
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hatch-site to breeding-site, for 34 song sparrows was 
185 metres. The limited adult movement and 
restricted distance oz dispersal of these song sparrows 
mark them as one af the most sedentary population 
of birds yet investigated. 


Predator Control 


Tue Bulletin of the International Union for the 
Protection of Nature (5, No. 1; April 1956) includes 
an account of the effects of attempted predator 
control in America. On the Kaibab Plateau in 
north-western Arizona, an area so noted for its mule 
deer that it was made into a game reserve more than 
fifty years ago, cougars and wolves were trapped to 
ensure that the deer would be protected. Within a 
few years the deer ropulation had increased to such 
an extent that pasture-land was exhausted and even 
the forest was dameged. As a result, thousands of 
deer starved becauss of loss of their food supply. 
On Valcour Island, in Lake Champlain, an investi- 
gation was carried out to test the possibility of 
augmenting’ game by means of successful predator 
control, This operetion allowed the game, mainly 
ruffed grouse and heres, to increase during the first 
four years from a small to a moderately high level, 
and then the population began to decline. In the 
absence of predation, disease apparently became a 
major limiting factor. As the sick were no longer 
eliminated,‘ unchecked epidemics ravaged the game 
which was to be prosected. 


A Virus Latent in Turnips 


J. P. MackKmywon has reported on this phenomenon 
as follows (Canad. J. Bot., 34, 1, 181; 1956). Green 
peach aphids reared on turnip stecklings acquired a 
virus that was transmitted to plants of Physalis 
floridana Rydb. and P. pubescens L., hosts used in 
potato leaf-roll studies. Symptoms on these hosts 
consisted of a yellowing of the veins of the leaves. 
Nicandra physalodes L., when infected, showed 
severe stunting and chlorosis. The virus was carried 
without symptoms on turnips and showed only slight 
stunting on several species of Brassica. It was not 
transmitted by mechanical inoculation, and ıt does’ 
not appear to be similar to any of the viruses pre- 
viously reported in turnips. The aphid Myzus 
persicae (Sulzer) acqnired the virus during 8 seven- 
hour feeding period. and after a latent period of 
approximately 23 hr, transmitted the virus during 
@ one-hour test-feeding period. Once infective, 
aphids remained so for several days. 


American Prairies 


Ir has long been held that the vast extent of 
grassland, which is almost treeless, extending from 
western Indiana to the eastern slopes of the Rocky 
Mountains was made by man and due to the ‘fire 
hunting’ of Indian tribes. Among many tribes, fire 
drives were used in the pursuit of bison and other 
large-game animals. Whatever their purpose, such 
fires ran unchecked until they reached a stream or 
other baulk. Repested burning destroyed existing 
trees and prevented their replacement by new growth. 
This belief has now been challenged by an American 
archeologist, Dr. W. R. Wedel (Smithsonian News 
Release, Dec. 23). Studies of habitation sites show 
that there were great dust movements over the 
plains before there was any agriculture. The dust, 
he suggests, must kave been picked up from dry 
uplands from which the grass had been killed by 
drought. Geological surveys also show that there 
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were typical grassland soils in the area throughout 
the ice ages. They were typical of each recession of 
the glacier and are now buried deep under the present 
land surface. At present, natural tree growth is 
practically restricted to river-bottom lands and 
ravines, and there is very little tendency for the 
woodlands to spread out over the plains. 


The Weather Service in Great Britain 


A neat little pamphlet entitled “Your Weather 
Service", prepared by the Meteorological Office and 
Central Office of Information (revised edition; pp. 
52+8 plates. London: H.M.S.O., 1955; ls. 6d. 
net), describes in popular form the organization of 
the Meteorological Office, the making of meteor- 
ological observations, and their collection and use 
both in weather forecasting and in the longer-term 
climatological work which the Meteorological Office 
performs in its capacity as the publie memory of the 
weather. The terms used in broadcast weather fore- 
casts are defined, and maps show the areas used in 
the forecasts broadcast for the British Isles and 
the adjacent sea areas. The pamphlet gives full 
‘details of how to obtain special weather forecasts 
and meteorological advice, and ends with a table of 
the normal temperatures of each month m each of 
the areas used in the broadcasts and a detailed table 
of mean and extreme temperatures, sunshine, relative 
humidity, fog, thunder, snow and wind at Kew 
Observatory. Plates show the making of surface and 
upper-air observations and their collection, the 
plotting of them on charts, and the testing of instru- 
ments. One plate shows in diagrammatic form the 
very wide sphere of applications from which inquiries 
are received in the British Climatology Branch of the 
Office, ranging from “where to live" to the design of 
cooling towers at power stations. On the much- 
discussed subject of “old-fashioned summers", there 
is no evidence that Britain is either warmer or colder 
than it was a century ago. The pamphlet describes 
the services of reference on the spot and of lending 
of the Meteorological Office Library, which contains 
the greatest collection of meteorological literature in 
‘Britain and is one of the largest in the world. The 
pamphlet also gives an outline of the publications, 
from the Daily Weather Report to the highly 
specialized research series of Geophysical Memoirs 
prepared in the Office. 


Geophysics in Pakistan 


Tue director of the Meteorological Service of 
Pakistan, Mr. S. N. Naqvi, began last year the 
publication of a duplicated series entitled ‘‘Geo- 
physical Review”. Part 4, “Technical Progress 
Review, No. 7" (September 30, 1955), describes the 
current state of geophysical research in Pakistan, 
and in particular the work in progress on atmospheric 
physics, geomagnetism and seismology. In cloud 
physics, condensation on large hygroscopic particles 
has been studied under the guidance of Dr. E. M. 
Fournier d’Albe, and trials of cloud-seeding by 
spraying salt particles into the air have been made. 
Actinometers have been brought into use and their 
records analysed to obtain’ the usual statistics of 
solar radiation and the, ‘measure of turbidity’ which 
is the exponent of the Rayleigh transmission factor 
of the solar beam. The Agrimeteorological Observ- 
atory has worked on soil temperature and water 
content at depths up to 1 m. in an orchard m relation 
to the mmimum water requirements of the fruit 
trees. The Geomagnetic Section has studied the 
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variation of the scale values and temperature 
coefficient of the horizontal force magnetometer, 
ionospheric structure and, with a Dobson spectro- 
meter, the variation in ozone content of the air. The 
Seismological Observatory has installed accelographs 
at Quetta and Sylhet (East Pakistan), the records of 
which will be valuable in the construction of buildings 
to resist earthquakes, and has made detailed studies 
of the recent larger shocks in the Dominion. Geo- 
physical research is, developing rapidly in Pakistan, 
and the Meteorological Service of Pakistan, one of 
the most recently formed such services in the British 
Commonwealth, 1s doing valuable service in pub- 
lishing this record of progress up to date. 


Higher Education in the United States 


In the September issue of the Annals of the 
American Academy of Political and Social Science, 
under the title "Higher Education under Stress", is 
presented a comprehensive picture of the issues con- 
fronting higher education in the United States. Three 
general papers, by F. J. Brown on a long-range view 
of higher education, by G. K. Chalmers on the purpose 
of learning, and by M. H. Trythen on meeting man- 
power needs, are followed by eight others dealing 
with spécific issues in the United States. These are 
of slight interest to the British reader, with the 
exception ‘of Dr. H. D. Gideonse's “Academie Free- 
dom: a Decade of Challenge and Clarification” and 
Dr. H. E. Wilson’s review of the role of the university 
in international relations; but for these two papers 
alone the number will be welcomed by many in 
Britain. The greater part of the issue is devoted to 
the papers presented at the Conference on Methods 
of Fmancing Higher Education, held in Philadelphia 
during May 20-21, 1955. For the most part they are 
concerned with specifically American issues which 
have no close counterpart elsewhere, and, while the 
issue forms an admirable supplement which brings up 
to date J. D. Millett’s ‘report on “Financing Higher 
Education in the United States”, published ın 1952, 
except for the papers indicated it throws little light 
on the problems with which the university adminis- 
trator or teacher in Britam is confronted. 
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Education through Physics 


WnzuaT qualities does the world expect of a well- 
educated man ?' That he should have a tough and 
inquiring mind, able, and indeed anxious, to tackle 
new problems, new situations. That he should be 
creative, not hidebound, independent and not relying 
solely on the minds of others. That he should be 
well informed generally and really knowledgeable 
about certain subjects or parts of subjects.. That he 
should appreciate spiritual and ssthetie values. That 
he should be intellectually honest, able to recognize a 
hard fact, and not afraid to give up ‘preconceived 
ideas in the face of demonstrable proof. That he 
should be able to express himself clearly, con- 
vincingly and concisely m writing and in speech. 
That he should be able to live with and collaborate 
with others, showing the tolerance which arises from 
an understanding of studies and beliefs other than 
his own, but not tolerance of slovenliness of any kind. 
That he should exhibit the qualities of perseverance 
and humility, and above all, of judgment. These 
views were put forward by Prof. F. A. Vick at a 
meeting of the Education Group of the Institute of 
Physics. Prof. Vick does not pretend that all these 
qualities can be acquired solely from courses in 
physics, although he believes that most, if not all, 
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f them can be developed by contact with some 
shysicists. A great deal more could be done to 
ducate students’ minds than is sometimes done. 
Jourses in the physical sciences could make con- 
Tibutions to the education of the mind which few 
‘ther subjects can. 
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science. Masters’ Association 


Busmes details of a wide range of activities in 
1955, the annual report of the Science Masters’ 
Association contains one item which reflects the 
mthusiasm and enterprise of its members. Its radio- 
icbive isotopes sub-committee has continued to 
nvestigate the possibility of producmg experiments 
suitable for schools. Much research has been carried 
m to devise suitable and inexpensive apparatus, 
specially that which can be put together in the 
school itself. The sub-committee is particularly 
inxious to recommend experiments which can be 
lone by use of radioactive isotopes only, or can be 
lone more effectively by ther use than by the con- 
ventional methods used hitherto. The sub-committee 
loes not look with favour upon the use of funda- 
nental particles as ‘wonders’ but desires to make use 
of them as ‘tools’, an adjunct to technique rather 

«han a new body of phenomena to be added to an 
already over-filled syllabus. Progress in this work 
whas been delayed because the necessary Statutory 
Panel demanded by the Radio-active Substances Act 
has not yet been set up by the appropriate Govern- 
«nent departments. Recently steps have been taken 
Moy the Ministry of Education to form such a Panel, 
«and publication may shortly be expected of the 
schedule defining the limits within which experiments 
in schools will be permitted. 


Announcements 


Pror. Joms F. FuL.TON, of the Yale University 
School of Medicine, has recently received an honorary 
doctorate of medicine of the University of Upsala., 


Tue following appointments have been made in 
the University of London: Dr. W. S. Peart, senior 
lecturer in St. Mary’s Hospital Medical School, to 
the University chair of medicine tenable at that 
School; Dr. Harry Wilman, lecturer in applied 
physical chemistry in the Imperial College of Science 
and Technology, to the University readership in 
applied chemical physics tenable at that College. 


Tre sixth Parliamentary Conference on World 
Government will be held in the County Hall, London, 
during July 28-31. Further information can be 
obtained from the secretary-general, G. McAllister, 
21 Hampstead Lane, Highgate Village, London, N.6. 


Tue next Cytological Congress will be held at 
the University of St. Andrews, Scotland, during 
August 28-September 3, 1957. Admission will 
normally be restricted to members of the Society for 
Cell Biology and their guests. Others wishing to 
attend should communicate with the secretary of 
the Congress, Prof. H. G. Callan, Department of 
Natural History, The University, St. Andrews, 
Scotland. 


Tue U.S. Combustion Institute will hold its sixth 
international symposium in Yale University during 
August 19-24. A large number of aspects of com- 
bustion will be discussed; but in general the purpose 
of the symposium is to consider new experimental 
results and advances in theory, as well as their appli- 
cation in engineering practice. Further information 
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on the technieal programme can be obtained from 
the Combustion Institute, 200 Alcoa Building, Pitts- 
burgh 19, Pa. Thoss wishing to attedüd the sym- 
posium should write to the Combustion Symposium 
Office, Mason Laboratory, Yale University, 400 
Temple Street, New Haven 11, Conn. 


Tse British Society for Research on Ageing has 
planned a joint meeting with Dutch gerontologists, 
to be held in: Amsterdam on the afternoon of July 27 
and following morning. The meeting is open to all, 
and those attending the International Physiological 
Congress in Brussels, commencing on July 30, may 
find it convenient to attend the Amsterdam meeting 
en route. Further infcrmation can be obtained from 
the honorary secretary of the Society, Dr. G. H. 
Bourne, London Hospital Medical College, Turner 
Street, London, E.1. E 


Tux eighth British Mathematical Colloquium will 
be held in the. University of St. Andrews during 
September 4—6. The subjects for discussion on the 
respective days will be algebra and the theory of 
numbers; analysis; and geometry and topology. 
As in previous years, the Colloquium is open to 
university academic staff, Civil servants in scientific 
departments and, subject to lmitations of accom- 
modation, to research students. The membership fee 
is 10s. Application for membership should be made 
to-D. Borwein, Department of Mathematics, St. 
Salvator’s College, St. Andrews, from whom further 
information can be obtained. 


A 3J3oiNT meeting of Commissions T and II of the 
International Institute of Refrigeration will be held 
in Louvain during September 4-7. Four general 
topics will be discussed: methods for the detection 
at very low temperatures of traces of impurities in 
metals, semiconductors and other solids (magnetic 
susceptibility, elecsrical resistance, electronic reson- 
ance, heat conductivity, etc.) ; heat conductivity and 
viscosity toefficients of gas and liquid mixtures at 
.low temperatures; relationship between insulating 
materials and the gas or vapour included; and 
hygrometry. Those interested in attending should 
write to Prof. I. van Itterbeek, Naamsestraat 73, 
Louvain, Belgium, from whom further information 
can be obtained. 


A EunoPEÁN mycological congress will be held in 
Brussels during September 15-22, and all persons 
interested in the study of higher fungi are invited to 
attend. This 1s the first such meeting, and it is 
proposed to repeat it at three-year intervals. The 
working languages will be French, English and 
German. Further information can be obtained from 
Dr. P. Heinemann, 26 Rue J. W. Wilson, Brussels. 

Immediately after the congress a symposium will 
be held in the University of Liége on the ecology of 
higher fungi. Those interested should write directly 
to Dr. F. Darimont, Institut Botanique de l'Univer- 
sité, 3 Rue Fusch, Liége, indicating the subjects they 
would like to be covered. 


A FOURTH list of amendments to the third edition 
of the “World List cf Scientific Publications", in- 
cluding amendments to library holdings after the 
date of publication, has been published by the 
Documentation Committee of the Society of Chemical 
Industry in Chemistry and Industry (1955, 1764-67). 
Details of any errors Giscovered in the ‘World List" 
should be sent to: Miss M. I. Wyatt, The Labor- 
atories, J. Lyons and Co., Ltd., 149 Hammersmith 
Road, London, W.14. 
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BRITISH RAYON RESEARCH ASSOCIATION ` 


OPEN DAYS 


. 


HE British Rayon Research Association held 
open days during May 10-11 at its laboratories 
at Heald Green, Wythenshawe, on the south side of 
Manchester. These open days are intended to be an 
annual event in future. Representatives of member 
firms, universities, technical colleges, trade associa- 
tions, the Department of Scientific and Industrial 
Research, other research associations, scientific and 
technical societies, and trade unions took advantage 
of the invitation to inspect the Association’s work. 
This can be divided into three mam sections: 
fundamental research, which absorbs approximately 
40 per cent of the effort ; applied research, including 
machinery development and instrumentation, which 
absorbs a further 40 per cent; and member service. 
The fundamental research can be briefly described 
as an investigation into the chemical and physical 
structure of cellulose and into its physical properties 
interpreted in terms of structure. It is, of course, 
impossible to indicate in detail all that is taking 
place ; but very considerable progress has been made 
m elucidating the precise molecular arrangements: in 
the various crystalline forms of cellulose. In this 
connexion the use of infra-red spectroscopy has 
proved particularly valuable. By means of a new 
technique—that is, the replacement of hydrogen in 
the amorphous region by deuterium—it has been 
found possible to separate the absorption of the 
crystalline regions of cellulose from that of the 
amorphous regions, and thus to study each region 
separately. The method has established-the fact that 
two of the oxygen atoms in each pyranose unit are 
proton donators only, and that two of them are both 
proton donators and acceptors. The use of polarized 
infra-red gives the direction of each hydrogen bond. 
All this information is being carefully collated with 
the mformation obtained from X-ray analysis of 


erystal structure, and from organic and from physico- - 


chemical studies. 

Work is proceeding on strain birefringence. The 
basic. theory has been worked out, and the technique 
has been applied to a study of the stress-relaxation 
of polymers at constant length. Three typical modes 
of photo-elastic behaviour are possible: in polymers 
of amorphous network the birefringence decreases 
with the stress; in crystalline polymers the bire- 
fringence remains constant during the relaxation ; 
and in polymers in which stretching induces crystal- 
lation the birefringence increases as the stress 
decreases. In other words, the method can be, and 
is being, used for obtaining information regarding the 
physical structure and the deformation mechanism 
of polymers. 

Two organic groups are concentrating their atten- 
tion on the breakdown of cellulose during the alkah 
refining of tyre cord pulp, since very heavy losses 
take place at this stage. It is possible that the losses 
could be avoided if we understood better the precise 
mechanism of the process. 

Two groups of physical chemists are studying the 
kineties of the photochemical breakdown of cellulose. 
They have already elucidated the essential mechanism 
of the process; that is, that the dyestuff, under the 
action of light, assumes the activated triplet state 


and in this state ib removes a hydrogen atom from 
the cellulose molecule. A free radical is thereby 
produced, which promptly combines with molecular 
oxygen to yield a peroxide radical which mitiates 
the breakdown. 

This work involves a study of the transient states 
of dye molecules, for which Prof. G. Porter's flash- 
photolysis technique is pecuharly suitable. A quah- 
tative survey of the field is now complete, the spectra 
of all the transient states of duroquinone have been 
identified, and quantitative work has been com- 
menced. It is bemg extended to reactions in the 
solid state. 

The Association’s technological work includes a 
large programme of work on blended yarns. Viscose 
is being mixed with acetate, cotton, nylon, "Terylene' 
and ‘Orlon’ m turn, spun into yarn and woven into 
cloths of shirting and gaberdine construction. The 
cloths are being dyed and finished m several ways 
and then tested. So far as the work has gone, it is 
clear that in the spinning, warping and weaving there 
are no outstanding difficulties m produemg cloths 
from blends. Some problems have been encountered 
in dyeing and finishing; but 1t is not expected that 
they will be insuperable. 

Visitors showed considerable interest in the Stains 
direct spinner, which produces spun yarns from 
continuous-filament tow. The work so far has been 
concerned mainly with the production of viscose 
yarns, for which tows are fairly readily available m 
Britain. 

An intense effort is being devoted to the short 
processing of rayon. The basis for the method lies 
in a new 3-over-4 draw frame developed by the 
Association. This produces a much more regular 
sliver than normal, with the result that at least one 


set of speed frames can be eliminated and single 


packages can be used on the ring frame, with a 
saving of more than 2d. per Ib. in yarn spinning costs. 
Improved instrumentation is playing a vital part in 
this work, since it enables the mill manager to detect 
at once whether any of his frames are likely to give 
trouble. 

Other machinery developments are in hand, 
including an important chemical engineering project 
recently launched. The Association is attempting to 
apply fluid bed techniques to yarn and fabric drymg, 
dyemg and finishing. At first pilot plant and then 
full-scale plant are being erected for each application, 
with the view of collecting the information on which 
the design of commercial plant can be based. An 
association of British machinery manufacturers has 
been formed to put the invention on the market. 
The method offers great potential savings. For 
example, it is possible to dye hydrophobic fibres such 
as ‘Terylene’ and nylon by a continuous process in 
ten seconds instead of taking several hours in pressure 
vessels in batch processes. Resin baking can be 
carried out in twenty seconds instead of three to 
four minutes. Spun nylon can be singed in a tenth 
of a second. 

Various instruments designed originally by the 
Association for research purposes are now being 
manufactured and sold by instrument firms. The 
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two instruments which have proved most popular 
are the yarn speed indicator and the loom setting 
mdicator. - 

The Association runs a very actıve member service 
section, which provides literature and patent surveys, 
examines and reports on defective fabrics, and gives 
immediate assistance on factory production diffi- 
culties. : m 

The staff numbers 260, made up as follows: 
research staff, 86; laboratory and technological 
assistants, 82; ' engmeering, drawing office, and 
maintenance staff, 55; and library and administrative 
staff, 37. The Association has just agreed to the new 
terms of grant for the next five-year period, under 
which, the industry is to subscribe £270,000 a year, 
against a grant from the Department of Scientific 
and Industrial Research of £90,000 a year, although 
the expenditure, which for the current year is to be 
£322,000, will not build up to £360,000 until the end 
of ‘the five-year period. 


POLYMERS, BIOCOLLOIDS AND: 
POLYELECTROLYTES ` 


- SYMPOSIUM IN ISRAEL 


NDER the title of “‘Polymers, Bioeolloids and 
Polyelectrolytes in Solution" an International 
Symposium on Macromolecular Chemistry was held 
in Israel during April 3-9 under the auspices of the 
Commission on Macromolecules of the International 
Union of Pure and Applied Chemistry and the 
Weizmann. Institute of Science, Rehovot. This was 
the first time that such a symposium had been held 
outside America or Western Europe, and the efficiency 
of the arrangements and success of the meetmg 
completely justified the choice. More than a hundred 
‘foreign scientists attended, including delegates from 
the U.S.S.R. and Eastern European countries, in 
addition to an Israeli group of the same size. 
Sessions were held in the Weizmann Institute, the 
new campus of the Hebrew University of Jerusalem. 
and the Institute of Technology at Haifa. Tt is 
typical of the rate of development in Israel that 
meetings in all three centres were held m auditoria 
. that had been completed only recently. 

In addition to eighty papers, lectures summarizing 
recent developments in polymerization were given. 
The topics discussed were the Ziegler-type poly- 
merization of olefines (Mark, of New York), organic 
reactions of vinyl polymers (Smets, of Louvam) and 
the effect of high-energy radiation on vinyl monomers 
and polymers (Magat, of Paris). More specialized 
lectures were also given at the start of every session. 
Space permits no more than a mention of most of 
the papers that were presented, and for the same 
reason it is umpossible in some cases to give all the 
authors’ names. z i Í 

The first section of the symposium dealt with the 
general behaviour of polymers in solution, and 
included lectures on the statistical thermodynamics 
.of polymers (Prigogine, of Brussels), hydrodynamic 
properties of polymer solutions (Hermans, of Leyden) 
and a hydrodynamic study of sedimentation and 
diffusion (de Groot, of Leyden). Calculations have been 
made of the molecular extensions of polysaccharides- 
and polybutadienes (Eliezer and Hayman, of Jeru- 
salem), and the matrix method employed in the theory 
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of ferromagnetism hes been shown to be useful in stat- 
istical problems involving polymers (Hill, of Beth- 
esda). Departures from random mixing m polymer- 
liquid systems- were considered by Gee (Manchester), 
and Ruinfret (Montreal) summarized his recent accu- 
rate measurements of heats of mixing and partial 
specific volumes of polymer solutions, both of which 
show discontinuities that are dependent on mole- 
cular weight. Studies of the viscosity (Rempp, of 
Strasbourg) and vapour pressure and heat of dilution 
(Banderet, of Mulhouse) of solutions of paraffins and 
simple derivatives have been made. Interaction 
between solvents and cellulose derivatives (Moore, of 
Bradford) or nylon €6 (Valentine, of Leeds) has been 
measured by various techniques. Staverman (Delft) 
described an. osmometer the ‘membrane’ of which 1s a 
vapour slit between two disks of sintered glass, and ' 
experiments in which diffusion through a conventional 
membrane was measared. The velocity of dissolution 
of polystyrene has been shown to depend on the mole- 
cular weight ‘and can, after standardization, be used 
for measuring molecular weights (Ueberreiter, of 
Berlin). Studies on viscosity meluded the effect of 
shear (Eisenberg, of Rehovot) or capillary size (Lifson, 
of Rehovot) and the anti-bhixotropy shown by solu- 
tions of polyzsobutylene in tetralin (Crane and Schiffer, 
of Haifa). 

Optical and elecsro-optical investigations were 
described in several papers by Cerf, Leray and Wippler 
(Strasbourg), Janeschitz-Krieg] (Delft), Peterlm 
(Ljubljana), Tsvetkcv (Leningrad) and ın a lecture 
by Sadron (Strasbourg). The present increased 
interest m the dielectric properties of solutions of 
polymers was reflected by papers by van Beek and 
Hermans (Leyden), ce Brouckére (Brussels), Marchal 
and Benoit (Strasboc?g) and Mandel (Brussels). For 
hugh degrees of polynerization, the root-mean-square 
dipole moment is fcund to be proportional to the 
square root of the degree of polymerization. 

Several papers dealt with the solution behaviour 
of highly polar polymers. Morawetz (New York) 
stressed the’ importance of local concentrations in 
the molecular coil in determining the formation of 
association complexss. Viscosmmetric and turbidi- 
metric studies suggest that polymethacrylic acid is 
strongly intra-molecclarly bonded, and that this may 
be responsible for its negative thixotropy (Eliassaf, 
“Silberberg and A. Xatchalsky, of Rehovot). The 
solution behaviour of chemically synthesized, 
branched polyglucoses (Mora, of Oxford) and the 
coacervation of polyamides (Turska, of Lodz) were 
also discussed. J = 

As might be expested from the strong interest of 
Israeli scientists in this field, the behaviour of biocol- 
loids and polyelectrolytes imm aqueous solution -was 
thoroughly discussed. Fuoss (New Haven) initiated 
the session with a lecture, and papers on theoretical 
aspects were presented by Oosawa (Nagoya), Lifson 
(Rehovot) and Micaaeli and Ovérbeek (Utrecht). 
Topics discussed included the effect of the size of 
gegen-ions (Gregor, of New York) and the distance 
between ionizmg groups (Dobry-Duclaux, of Paris). 
The expermmental dstermination of the charge on 
the polymethacrylats ion was discussed by Jordan 
(Adelaide), and a new simple theory of polyelectro- 
lytes which leads to good agreement between experi- 
ments on velocity >f migration, conductivity and 
activity was presensed by Dobry-Duclaux,, Other 
polyelectrolytes that were discussed were polyvinyl. 
amme hydrobromid2 and polyvinylpiperidine .(A. 
Katchalsky), vinyl amphoteric polyelectrolytes (Alfrey 
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and Pinet, of New York), lithium ssclpahoachets 
(Saini, of Turin), polymethaerylie acid (Kryszewski, 
of Torun, Poland), sodium alginate (Aligen, of Stock- 
holm) and the sulphate of aminoacetalized polyvinyl 
alcohol- (Matsumoto, of Okayama). The electro- 
viscous effect shown by rigid polyelectrolytes (Donnet, 
of Mulhouse), the interaction of ionized: polyelectro- 

: lytes with polarized mercury-water interfaces (Miller, 
of Rehovot) and-the potentiometry of polyelectrolyte 
gels (Michaeli and A. Katchalsky, of Rehovot) were 
also discussed. ‘The unequal permeability to different 
ions of hydrophilic membranes” impregnated with 
polyelectrolytes, - particularly the copper ferro- 
cyanide and sulphuric acid/‘Cellophane’/barium 
hydroxide membranes, was studied cranial hat 
(Utrecht). 

In. the field of protein and polypeptide chemistry, 
two papers on-the surface-chemistry of synthetic 
"polypeptides (Isemura, of Osaka) and gliadm and 
zein (Jaffe, of Brussels) were presented., The 
deuterium exchange of poly-pr-alanine with . water 


suggests that it exists in aqueous solution in a folded, . 


possibly helical form (Berger and. Linderstróm-Lang, 
of Copenhagen), while a reversible transformation, 
between helix and random coil has been found for 
solutions of poly-r-glutamic acid (Doty, of Harvard ; 
Blout, of Boston). A general review ofthe solution’ 
behaviour of poly-c-amino-acids was given, by 
E. Katchalsky (Rehovot), and the reversible heat 
coagulation of some of these was described -by 
Noguchi (Kanazawa), Polybases (for example, poly- 
lysine) agglutinate fed blood cells, altering :their 
surface potentials (Nevo, de Vries and A. Katchalsky, 
of Israel), Meyer (New York) feviewed recent develop- 
ments in our knowledge of the structure of connective 
tissue, and other proteins investigated were bovine 
serim albumin (Champagne, of oe and acto- 
myosm (Wassermann, of London). 

Nücleic. acids were also discussed in several papers 
and in two lectures by Jordan (Adelaide) and Watson 
(Cambridge, Mass.). These pólymers-ihave been 
investigated by a variety of physico-chemical tech- 
niques’: for example, the“ultra-centrifuge (Shooter 
and Butler, of London; Desreux, of Liége), light- 
scattering (Pouyet || and Weill, of Strasbourg), 
streaming birefringence (Wahl, of Paris; Mathieson, 
of Nottingham), electrophoresis (Mathieson) and . 
titration (Peacocke, of Birmingham ; Mathieson). 

Carbohydrates also received some attention: In 
a most interesting paper, Usmanov (Tashkent) 
discussed, the physico-chemical behaviour of native 
cellulose’ and showed that the molecular weight 
increases steadily as the cotton fibre becomes older, 
so that the biosynthesis of cotton is apparently a 
polycondensation process. Spectroscopic studies of 
the ageing of starch were described by Samec- 
(Ljubljana), while other carbohydrates investigated 
were levan, a polymer of D-fructose (Feingold’ and 
Gehatia, of Israel) and the cycloglucans (Freudenberg, 
of-Heidelberg). Although cupriethylene diamine and 
cuprammonium hydroxide can be used as solvents in 
the molecular fractionation of.cellulose, they are not 
recommended because of the degradation that may 
occur (Sihtola, of Helsinki). Theoretical aspects of 
polydispersity were considered by Hultin (Stockholm) 
and Daune (Strasbourg). The swelling of regenerated 
cellulose (Nowakowski, of Lodz), the sorption and 
diffusion of organie vapours by ethyl cellulose 
(Barrer and*Barrie, of London) and adsorption on 
glass-like polymers (Kargin, of Moscow) were also 
mvestigated. The flexibility in solution of molecules 
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of hyaluronic acid was reported by Rowen (Los 
. Angeles). 

Miscellaneous studies- on -ymyl polymers included. 
the: effect of branching on the solution properties of 
polyethylene (Trementozzi, “of Springfield, Mass. ; 
Mussa, of Turin), the irradiation of polymers in 
solution (Charlesby and Alexander, of England), the 
swelling of graft copolymers of -acrylonitrile on 
polyethylene (Chapiro, of Paris) and the preparation. 
of various graft copolymers (Mesrobian, of Brooklyn). 
Finally, the preparation and properties of several 
nitrogen-containing polymers were described: for 
example, polyaniinocarboxylic acids and polyvinyl- 
amides (Smets, of Louvain) and poly-N-vinyl- 
pyrrolidone (Breitenbach; of Vienna). 

It is to be hoped that this highly compressed 
survey gives some idea of the tremendous variety of 

“topics discussed. This catholicity was deliberate, as 
one of the objects of the organizers was to bring 
together workers on biocolloids and synthetic polymers 
so that cross-fertilization of ideas could take place. 
Judging by the anirhated'discussións that took place 
inside and, ‘to an even greater extent, outside the 
lecture halls, this aim was fulfilled. All the papers, 
together with the discussions, will be printed in full 
in & special issue of the Journal of Polymer Science. 

3 L. VALENTINE 


VoL. 177 
S 


- PROGRESS IN THE STUDY OF 
THE BRITISH FLORA : 


NOWLEDGE of the British flora has advanced 
-during the past decade at & rate which has 
never been equalled before. New techniques and a 
fresh approach to old problenis have resulted in 
rapidly increasing progress, and the present is there- 
fóre an appropriate time for review of old and new 


4 


methods with the object -óf suggesting the most, 


fruitful lines for future development. This was the 
purpose of the conference arranged by the Botanical 
Society of the British Isles under the title of ‘‘Pro- 
gress in the Study of the British Flora", which was 
held in Bedford College, London, during April 13-14. 

The conference was opened by Prof. T. G. Tutin 
(University College, Leicester), who directed. atten- 
tion to the importance of learning to regard the flora 
„of the British Isles as a small part of that of Europe. 
"Phe insularity of British workers has not yet been 
entirely broken down, and a wider view can have 
important consequences for the future progress in 
the study of the British flora. To know their flora 


properly, British workers iust enlarge thei* scope,- 


and a start in this direction has already been made 
"-by experimental taxonomists and specialists ın certain 
genera. Prof. Tutin suggested that the Society could 
play & valuable part in helping workers to take this 


wider view, and this proposal was enthusiastically 


supported by later speakers. 

Most of the first day was devoted to consideration 
of old methods. Canon C. E. Raven discussed “The 
Early Development of a Knowledge of the British 
Flora". He pointed out that William Turner, the 
‘Father’ of English botany,.had little success in his 
efforts to identify English plants in the classical 
botany books until he travelled abroad. As soon as 
he came across the dried herbaria of Luca Ghini and 
the admirable pictures in Brunfels, his task became 
manageable. 
business of nomenclature involved was an exacting, 


- 
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The discipline which this primary - 
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aud therefore very valuable, preparation for botanical 
studies : xt gave to these” early students a power of 
detailed observation and minute disormination which 
has seldom been surpassed. Ray very seldom con- 
fused species that we distinguish, or, except when he 
relied on hearsay evidence, deseribed plants which 
we cannot easily and accurately name. This priniary 
Dunne of naming, and ita el in arrangement 
and classification, gave rise to study of the habitat 
and of problems of plant structure and, physiology, 
and the seventeenth-century botanists got as far as 
was possible until the basic sciences emancipated 
themselves from magic. and tradition. During the 
discussion which followed Canon Raven's Paper, 
attention was directed to the value of these old 
records as a starting-point for new investigations. It 
is significant that some species, such as Veronica 
apwala in Cambri , have remained for a 
period of three ee! in the same localities with- 
out extending their range, while others have shown 
rapid spread m much shorter periods. 
The next paper, by Mr. J. E Ix Lousley, considered 
“The Contribution of Exchange Cluba to Knowledge 
of the British Flora". When large-scale organized 
exchange of herbarium specimens was started in 
Edinburgh and London in 1838, facilities for studying 
dried and localized dried material were very limited 
indeed. For the first twenty years, their efforts were 
directed towards supplying herbarum specimens m 
numbers to meet the of the time. -From 
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sultation, and the notes prmted in the reports provide 
a record of the views of contemporary botanists on 
these specimens. By focusing attention on variation, 
they brought to notice almost all the segregates 
which cytology or other modern methods have shown 
to be of m e, and many hints for useful new 
work may still be found by exammation of old 


reports and the specimens to which they refer. . 
Dr. J. G. Dony then followed with a per on 
“The Place of the Local Flora in the S of the 


British Flora’. 


ied part of the 
world and have served to collect together information 
on the behaviour of our plants in addition to detailed 
data on their distribution. ‘There is hope that a 
fresh: patera for local filo ‘will emerge fro tha 
new methods of study now available. The system of 
working on the basis of the squares of the National 
Grid which 18 being used for the new Cambridgeshire, 
Derbyshire and Warwickshire Floras shows con- 
siderable promise. 

Prof. P. W. Richards described the progress of the 
“Biological Flora” which 1s appearing in parts as 
supplements to the Journal of Ecology. Since active 
work on this projest m.‘1940, accounts of 
seventy-four species have been published, and about 
& hundred and sixty more are m preparation ; 
although contributors work to a schedule, the plan 
allows for considerable elasticity in the treatment of 
mdividual species. Several suggestions for increasing 
the scope of this very useful work emerged from the 
discussion which followed. These included a plea for 
more detailed cytological information, a request for 
really full descriptions of each species to cover 
characters omitted for laok ol epide ue in most descrip- 
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tive floras, and a suggestion that there is a need for 

& central office on the lines of the Maps Scheme of 

the Botanical Society of the British Isles to collect 

autecologiéal information and give assistance’ and 
ent to volunteers. 

On the second day of the conference all the speakers 
were concerned with recent developments. Mr. Keith 
Jones (Welsh Plant Breeding Station, Aberystwyth) 
directed attention to the unportance of current work 
in cytology in his caper on “Sore Aspects of Plant 
Variation: the Grasses”. Itis common knowledge 
that a species is not necessarily characterized by one — 
chromosome number alone, but may embrace forms 
having two or more different numbers; perhaps it 
ie not so well-realized that there can also be pro- 
nounced intraspecific variation m chromosome pairing 
at meiosis. This can give important information 
about the nature and evoltitionary origin of a species. 
Mr. Jones showed from examples that cytological 
‘work on artificially reared can give very 
different results ‘from similar work on natural 
populations of the same species. The expermnental 
texonomist is conce-ned with the species as it exists 
after natural selection has operated, and for this 

necessary to collect plants in the field. 
Studies based on a few mdividaals are of limited 
value, and in all cases it is important that the source 
of material used for chromosome determmations 
The Importan des rato o piti tho 
ogy in 
Study of the British Flora” was the subject of a 
contribution from Dr. F. H. Whitehead (Department 
of Botany, University of Oxford) He pomted out 
that descriptive ecology discloses problems and ae 
gests waich should ‘then be tested by 
experimental work 3t varous levels of refinement. 
One of his examplee covered recent work at Oxford 
on two calcifuges, Galium sazatsle and. Holcus mollis, 
and two calcicoles, Scabiosa columbarta and Asperula 
cynanchica. When Scabrosa columbaria was grown in 
standard. water cultures, one with a high pH and the 
other bea a low pH, there was no significant differ- 
ence in the growth or the plants, and yet when grown 
from seed in contrasting soils the plants behaved 
quite differently. These differences were maintained 
im water cultures prepared from soil adjusted tó high 
i id a of rH. It was concluded that the 
soil substance affecting growth--was water-soluble, 
and likely to be alummrum. In water cultures with 
alummium salts addsd, Scabiosa columbaria behaved 
in the same way as m cultures prepared from acid 
sols and produced a small and malformed root 
system. Thus, on soid soils contammg aluminum 
this plant would be eliminated p tho seedling stago 
soils with a high pH due to a hi 
proportion ‘of calcium carbonate, it will grow ly 
well on sols rich in ocher bases—the effect of calorum 
carbonate 1s only secondary in makmg the alumunium 
not available to the plant. Very simular resulta were 
obtained for Asperula cynanchwa. Examples of this 
kmd show that problems are much more complex 
than has been hitherto believed, and Dr. Whitehead 
concluded with a plea for more experimental work 
of an autecological nature. 

Dr. F. Rose (Bedford College, London) opened his 
paper with a smilersplea. In considermg ‘The 

of Relics end Disjunet Distributions m 
the Ini tation of the History of the Present 
British Flora", he put forward hypotheses explaining 
modern ial i in terms of post-glacial historical 
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changes with the view of stimulating detailed aute- 
eological work on the groups of species he mentioned. 
Dr. S. M. Walters (Botany School, University of 
- Cambridge) gave a survey of the history of mapping 
plant distributions; In Britain, H. C. Watson in 
1836 published a clear ‘statement of the different 
possible methods to -be adopted—area outline, vice- 
county, and dot maps as they later developed—but, 
apart from Miller Christy’s map of the oxlip in 1884, 
his ideas were not followed up. The first published 
vice-county maps for'the whole of the British Isles 
appear to be those in Sir Edward Salisbury’s “East 
Anglian Flora" (1932), although county maps had 
been included m the “Cambridge British Flora" 
(1914-20). - In visual presentation of distribution 
data; we have.made a D later start than other 
European countries. . Walters suggested that 
we could repay our id .to European phytogeo- 
` graphy by proposing a practical, standardized method 
to map the European flora, and he ‘exhibited the 
'outline of such a method. 
In the last paper delivered to the conference, Prof. 
D. H. Valentine (University of Durham) considered 
“The Study of our Flora as Part of a Whole". Using 
the family Primulaceae as his mam example, he 
demonstrated the importance of lookmg at ‘the 


British^flora as a constituent part of the boreal flora , 
as a whole, and emphasized the importance of com- ` 


bming eytogenetical and taxonomic investigations. He 
urged co‘operation with botanists ın. Europe and the 
production of a European Flora as outstanding needs. 
In addition to the mam papers. six exhibitors read 
short accounts of their exhibits. Mr. A. D. Bradshaw 
(Department, of Agricultural Botany, University 
College “of, North Wales, Bangor) described an 
investigation of the Agrosts population of a very 
old pasture,.Port Meadow, Oxford. The composition 
of a samplé of sixty plants on.a morphological basis, 
confirméd by pollen fertilities, was Shown to-be A. 
tenuis li pér cent, A. stolonifera 34 pet.cent, plants 
of F, type 70 per cent, and plants not easily ascribable 
to thèse Categories, presumably Fs or back-crosses, 
25 per cent. The population-is therefore composed : 
almost entirely of sterile hybrid plants able to com- 
péte successfully with thew” parents under heavily 
grazed conditions. Miss M. E€. Bradshaw (University 
of Dirham) reviewed the distribution of the segre- 
gates of Alchemilla , vulgaris ager. in Britam, Mr. 
P. A. Gay (University College of Wales, Aberyst- 
wyth) discussed the taxonomic status of Erica 
mackaiana,, and Mr. K. M. Goodway. (University 
College „of? North Staffordshire) the morphological 
and cytological types of Galium pumilum. Mr. D. M. 
Moore (University of Durham) considered the status 
of Viola lactea, and Dr. W. S. Lacey (University 
College of North Wales; Bangor) described thespread ` 

of Galinsoga parviflora and G. ciliata m. Britain, 
Lookmg back over the two. days of the conference, 
itis clear that there was general agreement that the 
most promising lines for furthering our knowledge of 
the British flora are yet closer collaboration between 
field and laboratory studies, ‘and greatly increased 
collaboration with European botanists. It was 
remarkable :how these general proposals kept erop- 
ping up in-almost every paper and throughout the 
discussions, and there was enthusiastic support for 
some of the measures suggested for puttmg them 
into practice. The proceedings of the conference will 
be published: by the Botanical Society of the British 
Telgselgter this year in a book under the same title. 

= J. E. LoustEy 
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THE ipie CONTRIBUTION BY 
IMMIGRANTS 


SYMPOSIUM, “The Positive- Contribution by 
Immigrants”, prepared for the United Nations 
Educational, Scientific and Cultural Organization by 
the International Sociological "Associatiori- and the 
International Economic Association (pp. 203. Paris : 
Unesco; London: H.M.S.O.,-1955;° 600 francs, 
12s. 6d. or 2.25 dollars), includes’ five national studies 
covering the United States, Great Britain, Australia, 
Brazil and the Argentine Republic. - There is also. a 
short survey of the economic aspect, by Brmley 
: Thomas, which details some of the’ outstanding 
inventions or industries m the United States attributed 
to immugrants and suggests'that the qualitative con- 
tribution of immigrants as a source of outstanding 
talent and of general man-power is likely to remain 
8 vital factor in economie development. Australian 
economic life has been much enriched by men of 
diverse nationalities endowed with varied skills and 
aptitudes, and in reviewing recent British experience 
he remarks of science that in no, department of 
human activity is it truer to say" that protective. 
barriers are & cause of impoverishment and that their 
removal will always redound to the benefit of the 
community as & whole. a 
Dealing specifically with Geek Britain, Mr. J. 
Isaac quotes some examples of the wide range of 
scientific activities which have ‘been influenced by 
-alien immigrants since 1933. Of.533 Fellows of the 
Royal Society, twenty-one went to‘Britain as refugees 
from the Continent of Europe, and many chairs at 
British universities are held by such immigrants ; 
they have participated in such achievements as the 
British contribution to the development of nuclear 
energy, and a particularly noteworthy example is 
that of Prof. H. A. Krebs and Prof. E. B. Chain, 
who have shared the Nobel Prizé;for Medicine. As 
‘entrepreneurs and managers, pre-war immigrants 
have made notable contributions, introducing new 
ideas or specializmg in branches of trade neglected 
in’ Britain, and thew contribution in the “Welsh 
Development Area m particular has received high 
praise in Parliament. The contribution of immigrants 
to the relief of Britain's post-war man-power problems 
has been limited by the qualified, support given by 
British trade unions, the low standards of medical 
fitness, education or intelligence used for the selection 
of the workers, and by difficulties in finding accom- 
médation in Britain for other members of the worker’s 
family. Discussmg the demographic aspect, Mr. 
‘Tsaac points out that it would be'a fallacy to assume 
that Britain, could absorb a constant inflow of 
"large numbers of immigrants in the future with 
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- similar favourable results, , even" if suitable per- 


Sons were available, unless the'immigrants could 
show that they have a special". contribution , to 
make. Srg 

In a concluding chapter, Mr. Osear Handlm reviews 
génerally the contributions of immigrants, partieu- 
larly with reference to the depth o£ their influence on 
the host cultures and the~extent to which those 
contributions were determined by the social con- 
ditions the immigrants encounteréd or by the char- 

acter of the immigrants themselves.  Fmally, he 
concludes that, in a larger perspective, immigration 
establishes a complex of human ties and linkages 
that play a significant part m extending international 
understanding. 
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UNIVERSITY: COURSES IN THE 
USSR. - 


N September 1, 1955, new syllabuses came into 
force for first-, second- and third-year students 
of all university faculties in'the U.S.S.R. These 
Mave been described by M. G. Uroyev, of the Central 
Board of Universities and Institutes of Law and of 
Economies. 
Fourth- and fifth-year students continue to follow, 
ww;he old courses; but there ıs an rmportant addition 
for students in the faculties of philology, history, 
«physics and mathematics, biology, chemistry and 
geography. In their seventh term they will take a 
course on teaching methods and, in their eighth 
term, will do teaching practice in schools for six 
weeks; during this time they will have no lectures 
or other work. 

For a number of subjects one of the main weak- 
nesses of the old syllabuses was that they produced 
speciahsts of too narrow a type. One of the chief 
demands of the new syllabuses 1s that they should 
provide conditions suitable for the traming of 
‘broad’ specialists--people with a command of the 
fundamentals of the sciences but with a proper 
preparation for work in various branches of industry 
and culture., » 

Subjects of general scientific and technical im- 
portance are given ‘more weight m the syllabuses ; 
for closely related degree subjects within the faculties 
of biology, geology;; philology and geography there 
will be un:fication of the general theoretical grounding 
given to all students. For the first two or three years 
students takmg kindred subjects will follow exactly 
the same courses, cOvermg the same ground and 
devoting the same amount of time to various courses. 
For example, for the six different degree courses. 
which can be taken in geology, there are twenty- 


seven courses which.are the same for all students N, 


These take up to 66-68 per cent of the total time of 
the syllabus, leaving 32-34 per cent of their time for 
special subject courses. ^ 

The new syllabuses provide for broader subject 
divisions than the old and do not, as a rule, allow- 
for specialization within the chosen subject. Such 
excessively specialized degree subjects as, for 
example, ‘the editing of literary and political 
writings’, ‘the economics of the countries of the 
non-Soviet East’, ‘world economics’, ‘the history of 
international relations’, ‘Darwinism and genetics’ | 
have been discarded. Inorganic chemistry, organic ~ 
chemistry and analytical chemistry, which used to 
be independent degree subjects, have now become 
subjects in which one specializes inside the frame-, 
work of a general chemistry degree. 

The number of hours available for faculty courses , 
and seminars has been reduced. Universities now 
have the right to decide for themselves the subjects 
and extent of faculty courses and seminars, and to 
discuss and approve for themselves the advance 
plans produced forssuch courses. In this way such 
courses and seminars will reflect the scientific work . 
being done in the given university. 

In thé case of stúdents in the faculty of biology,- 
the reduction in the amount of time allowed for 
their faculty courses and seminars has made it 
possible to inerease;the time devoted to learning a 
foreign language, to studying teaching methods of 
their subject, and to physics, chemistry and botany 
and higher mathematics. 
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The importance of the independent work done by 
students is recognized and reflected- in the new 
syllabuses in the,folowing way: 'the number of 
lectures and classes st which attendance each week 
is obligatory has been cut down; certain classes, in 
which the material dealt with can well be mastered 
by, the student dependently, have been done away 
with altogether; and the number of pieces of 
independent work raquired from the student in 
different courses has been increased. 

The increase in the time given to teachers’ training 
iS of major signifiearce ; the main task now is to 
train teachers for the senior classes of the secondary 
schools. As from 19£&6, not less than 80 per cent of 
each year’s graduates in the faculties of philology, 
history, geography and biology, and not less than 
60 per cent -from the’ faculties of chemistry. and. 
physics and mathematics, will be gomg to work as 
secondary school teachers. 

The actual titles of the qualification received by 
graduate teachers has also been changed: the 
diploma given to a graduate used to read 'qualified 
in history (or mathematics)” but will now read 
“qualified in: history and as a teacher of history in 
secondary schools’’*, ^ 


* Translators’ note. The sranslators, who have carried oul their 
task on behalf of the Society for Cultural Relations, writo that the 


-way in which Soviet and Lritish university ‘technical terms” have 


been equated in the translation 1s not consistent. Soviet graduates, 
for example, do not 1eceive degrees, but diplomas The word ‘term’ 
has been used for translating he Russian ‘semestr’, thouglr this 18 really 
a half-year; but ‘faculty’ hes been used in the Soviet way, although 
their faculties correspond ta our schools or departments, 


OVERSEAS FCOD CORPORATION 
REPORT FOR 1954-55 ` 


HE annual report of the Overseas Food Cor- 
poration for the year ended March 31; 1955*, is- 
the last report whick the Corporation will publish, 
since the balance of funds made available for investi- 
gating the economics of mechanized and’ partly 


` mechanized agriculture under tropical conditions has 


been transferred -to the -Colonial Development and 
Welfare Fund for the use of the newly established 
Tanganyika Agricultaral Corporation, which ° will 
continue the investigations until September 1957 an: 

report on them in due course. The-legislation estab- 
hshing the new Corporation provides also for the 
dissolution of the Overseas Food Corporation, and 
accordingly this final report 1s accompanied not only 
by the usual statement of accounts for the year but 
also by an interim review, of the work of the- whole 
undertaking from its inception. Some of the,findings 
and conclusions merely confirm those of other workers 


‘in the Colonial Empira ; ,but others are original, and 


the report should be of value to many concerned 
with the development of tropical agriculture both m 
East Africa and elsewhere.; Moreover, it indicates the 
excellent work carried out not merely by the Scientific 
Department but also in land clearing and develop- 
ment. The African Tenant Farmers Scheme is 
developing satisfactorily 1n all three areas, and results 
have justified a continued extension of the Scheme. 


There is now every probability of consolidatmg" 
one of the Corporation’s original areas, Urambo, . 
into an economie communal enterprise based on a” 


flue-cured tobacco economy, and experience gained 


* Overseas Food Corporation. Annual Report and Statement of 
Accounts for the Year ended 31st March, 1055. Pp. vui+-183 +8 plates. 
(London. H.M.8.0., 1055.) 6s. 6d net. : 
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in cattle-ranching in Kongwa indicates that the experiments have been laid down to test the valu 
potentialities of that area for beef production are -of. continued application of artificial fertilizers and o. 
good. two- and three-year Rhodes grass leys ; but/& solutior 
The report thus mdicates the real dividend that must be sought along the lines of a resting phase 
has accrued from the vast investment in the original that will reconstitute drainage channels in the soil 
Groundnut Scheme, and the chapter'reviewing the and in soil-management methods such as ridging 
scientific and experimental work ‘over the whole Methods of stubble disposal may also be important 
period, which includes a list of published papers as in this context. i 
well as an outhne of present and future lme of When the present-work on produeing uniform. 
research, should be of some general scientific mterest. varieties of Katambli that are resistant to Polysorc 
The areas in which the work has been done represent rust disease is complete, the prospect of producing 
vast tracts of Africa which, if they could be opened good yields of maize and groundnuts appears to ke 
up and economically developed, would play a major reasonably high. To complete a basic rotation, a 
part in the development of those territories. Since white sorghum with good resistance to central shoot 
the revised agricultural plan was introduced m 1951, fly, Atherigona indica subfuscata, 1s needed. The 
the Corporation has had to dispense with the services variety Dobbs shows appreciable resistance. Soya 
of more than 1,100 Europeans and 14,700 Africans, bean yields also require a great improvement or else 
most of whom have found satisfactory-employment other crops must be introduced to provide breaks 
elsewhere, almost three out of every four Europeans between successive cereal crops since, if these form 
remaining in Africa. too high a proportion of a rotation, the danger of 
Steady progress was made in the investigations serious losses from Striga is high. Work to produce 
during the year, and although it is yet too early to a suitable sorghum and on breeding and selecting 
say which size of farm and method of farming will higher-yielding varieties of soya has commenced, as 
eventually prove to be the most economical, the well as on sunflower and castor bean. 
farm with’ 1,000 acres under crop appears to havea | <A study on the economic usage of fertilizers is 
distinct advantage over those having 1,500 and 2,000 projected. Even on one soi yields vary from field 
acres under cultivation in allowing a higher degree to field, and the continued application of phosphate 
of supervision, while a combination of annual and on some of the older fields may have mproved their 
perennial erops should prove the safest and most phosphate status. Groundnuts generally respond 
remunerative in the long run. As a result of experience well and economically to 100.1b. of single super- 
during the past four years and with the advice of phosphate. Maize often responds well to 100 Ib. of 
the Empire Cotton Growing Corporation and tbe, single phosphate and 100 Ib. of amrnonium sulphate 
Department of Agriculture, Tanganyika, it has beon under experimental conditions; but the economie 
decided to discontinue cotton in Nachingwea, chiefly value of the fertilizer under pr oduction conditions is 
owing to the incidence of red bollworm. - doubtful, while the response of soya and sorghum to 
Thescientific and experimental work carried out fertilizers is low and unlikely to be economic. Future 
during the past five years or more has covered sois work should accordingly be directed to assess the 
and soil fertility, agronomy, pests and diseases, the ^ value of the fertilizer for rotations rather than for 
residual effect of fertilizers, nitrate accumulation, ‘dividual crops. 
rainfall and weed control, chiefly with reference to . Soil types on the catena vary greatly, and full 
groundnuts, soya, maize, sorghum, sunflower and utilization of these would assist the maximum 
cotton. It has been shown, for example, that, for utilization of land; but to use the easily erodible 
the successful production of groundnuts and ,the types 1s a work of great magnitude. So far, erodible 
harvesting of a good final population, early plantmg- types that have been cleared have been laid down as 
and harvesting at the correct time are of particular cashew plantations, but their use as pasture m a 
importance and much more important than cultural -system of cattle management designed to bring 
methods. Early experiments have shown the great "fertility uphill is worth considering. Research at 
value of seed dressings of the organic mercurial type? Kongwa 18 now devoted to pasture studies, par- 
for improving stands, two dressings based on an -ticularly of the effects on natural pasture of grazing’ 
organic mercurial and on tetramethylthiuram proving - at different seasons of the year and intensity of 
consistently better than the others. Seed-bed losses grazing. Other investigations mclude the umprove- 
were due chiefly to a wide range of fungi, mainly of "ment of pasture by plantmg various mixtures and 
the Phycomycetes group, while fungi ofthe Aspergillus numbers of plants, seed-rates with. and without 
niger van Tiegh. and variants were responsible for superphosphate, seed production, protection of sown 
post-emergent losses. A serious threat to the pro- seed against ants, and the selection: of improved 
duction of groundnuts is rosette disease; a virus - strains of a wide variety of grasses. A study of ‘dry 
disease transmitted by the aphis, Aphis craccivóra `. farming’ demonstrated that benefits of dry farming 
Koch, and it has been established that in the Nach- can be achieved with a protective covering of a short- 
ingwea ‘district a local variety, Asirya Mwitunde, season shallow-rooted grass, and that weeds and 
„Showed field resistance to this disease; it is hoped -self-established grasses extract as much water as do 
that selection will further raise the general level-of heavy crops of maize and sorghum. 


resistance of the variety. Rosette infection has also Urambo is a typical area of miombo bush, and the 
been reduced considerably by treating groundnut clearing is surrounded with forest heavily infected 
seed with the systemic insecticide ‘Schradan’. with Glossina morsitans. Recommendations made by 


The success of crop production at Nachingwea the Hast Africa Tsetse and Trypanosomiasis Research | 
depends fundamentally on the maintenance of soil Organization for controlling sleepmg sickness and the 
fertility and especially of soil structure so that the fly population have been adopted by the Corporation 
_Tainfall percolates into the soil where ıb falls, thus and modified as experience indicated; but an 
preventing soil wash at times of heavy rainfall and experiment in the elimmation of fly population by 
holding the water where the plant can use it, par- air spraymg indicated that the cost-—-£1,000 per” 
ticularly in seasons of low rainfall. Permanent square mule—is not warranted unless immigration 
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f further flies is impossible. Discriminative clearing 
ias proved very successful around Tabora, and a- 
olan has been adopted to elimmate~breeding areas 
nside the barrier clearing, to strengthen the barrier 
dearing so that the bush inside is isolated; and to 
'educe the pressure on the outside of the barrier by 
müiseriminative clearing for two-miles into the bush 
E around the area. Tho results should be apparent 
uring the next two years. "It is not anticipated that ' 


"- 
& 
2 . 
a ` 
À 
` 


By Pror. E. A. BRAUDE, Dn. J 


NATURE . 


1167 


immigration will ever be completely prevented; but 
the danger can be substantially eliminated by the 
destruction of all hab:tat inside the barrier.- If cattle 
are to be kept- economically, cover .in which 
‘immigrants’ can live should be eliminated so far as 
possible from the bush around’the grazing area. Tho 
present acreage of tobacco and “consequent use of 
firewood for curing should ensure automatic clearing’ 
of most. of the inside bush in future. z 
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STERIC EFFECTS IN ANIONOTROPIC REARRANGEMENTS* - : 


. A. COLES, Dr. E. A. EVANS 
and Dr. C. J. TIMMONS € 


- 


Chemistry Department, Imperial College of Science and Technology, London, S.W.7 


"| E concept of steric hindrance; as applied to 

the reactions of organic compounds, has under- 
zone a great deal of elaboration in recent years. 
[wo main types of phenomena may be distinguished, 
though they are necessarily interconnected: those 


‘which arise primarily from spatial resistance by the : 


«nolecule undergoing change to the approach of the 
wreagent (‘kinetic’ effects); and those which are due 
emainly to either an ‘increase or a decrease in steric 
strain in going from the reactant to the product 
«(‘thermodynamic’ effects). Steric effects of thermo-. 
dynamic origin have been rather less fully studied 
"than those of kinetic origin; yet the former should 
be more readily amenable to quantitative inter-. 
pretation since the reactivity differefices will, in 
ageneral, bear’ a more direct relationship to the 
physical properties of the reactants of products. We 
Bhave established such a correlation between the rates 
«of formation and the electronic spéctra of certam 
«conjugated systems, and since the principles involved. 
should be of general applicability, & summary is 
presented here. . : 
The reactions concerned are acid-catalysed aniono-- 
tropic rearrangements of the type X—C(OH)— 
"C=C -> X—C=C—C(OH), where X is an acetylenic, 


x 7 
Table 1. REARRANGEMENTS CF ALKENYLETHYNYLOARBINOLS (0D 


E RE RR K AEA OABA max `e- 

H H H H 0001 —  -— 2280, 13,500 
Me H H H 0 0002 —1:8 0-0 2295 13,500 
H Me H E 00005 —10 00 _ 2230 18,500 
H H Me H 0 0006 —2 5 0-0 2286 13,500 
H. H- Me Me . 0-13 —5-7 0-0 2240 13,000 
Me H Me H 009 —55  —19 2935 13,000 
“Me H Me Me 40 TT —02 2240 12,500 


tion of. the 
rearrangement products. For the meaning of other symbols, see text ; 
AE and AAE values are in k,cal /mol. 

ex fe 





- 


(IT) 


gy o aes 


v positions Rt, R?, R? and R*, and the effects of several 
“substituents when expressed as the decrease in 


<othylenic or phenyl group. Previous studies have. energy of activation (— AE4) are approximately 
shown! that, under the usual conditions, these re-*.4 additive (Table 1). No Steric "hindrance m the 
<arrangements proceed via the corresponding oxonium ‘resulting conjugated -vinylacetylene system is in- 
Mons as indicated below, and are normally facilitated dicated by scale projections, even in the highly 


Moy clectron-donating substituents, such as methyl, 2 substituted derivatives, and this is borne out by the 


«as would be expected for a reaction mvolving pre- 
Mimmary addition of a proton. The present data 
«cover a range of reaction-rates of more than 1015, 
«and show that the differences of rate are largely due 
to changes in the energies of activation. 

When X is C=CH, the accelerating influence of, 
«methyl substituents is apparent at each of the 


X—OR'—OCm-—Ommg y (B 
f s | 
be Do OH, C OH, 
Xi Z9W o) Re 
|x oo WIS NÉ S 
9». - 
XCR'—-OR*=CRR* j^ di d he 


Transition state 


| 

OH,® 

* Paper read at the XIVth International Congress of Pure and 
Appiled Chemistry in Zurich on July 22, 1955. & 


fact that the characteristic electronic spectra of 
the products show only .minor differences in this 
series. = 
» Quite a different sitaation is encountered when X 
is Ph: (Table 2). Methyl substituents again cause an 
acceleration at R? or R* ; but at E! or R? they produce 
a decrease in rate anc an incréase in the energy of 
: N r activation, which can 
ORE- CR CORSA be expressed “as the 
eed i č difference (+ AAE‘) 
H between the observed 
- , and the additive or 
1 —H® calculated values. These 


- retarding effects are evi- 

— -X¥-—CRI=CR*CRI--R1- dently not electronic 
G b and may theréfore be 

H,e presumed to be sterio; 

but they can scarcely 

" be of kinetic 'origin 


2 
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The non-planarity of the hindere 


DAE 7 $ - A 

Rio R Re k AEA AAEA max. m 0* AAFr AAER Styrene. derivatives is reflected ir 
H H H-H 00038 Rx E" 2610 19,500 0 00 — -their electronic spectra. In eacl 
Me H E H 0007 402 +20 2490 16000, 25 - —13 165 case where the formation of th 
RORIT tmu 13 Ha Bn ho-u- -44 1i Conjugated aytem ie storioalk 
H H Me Me 80 sz60 00 2510 18,5009 . 10 -03 = retarded, the rearrangement pro 
Me Me Me 29 M 246 133 2460 ' 900 ss 458 07 duct exhibits a maximum at th 
‘Me Me"Me Me 9:8 .—4: 7. +41 2440 8,000 50 —4:1 1:0 - usual wave-length, but of reduce 
: . . intensity’ (Table 2); and thi 
- greater the retardation, the large 

` 3 ] the drop in the absorption coeffi 
i gu cient (e). It has recently beer 

v Rt shown? that such spectral effect: 

z New / @ ‘permit the calculation of the meaz 

Wo s d interplanar angle 0 in the ground 

e R i state by the simple relation c/z?— 

2 - cos? 0, where z" is the absorptior 

A coefficient for the unhindered paren: 

7s l (HD . system. If we make the assump: 

u RC tion that the dependence of reson 


since substituents at A: or R? will cause no appfeci- 
able hindrance either:to the attachment of a proton 


to the hydroxyl -group, or to the approach off d= 


solvent molecule to the carbon atom bearing R? and 
R*. 
methyl substituents at E! and R? wil prevent the 
styrene System formed in the reaction from taking 
up a uniplanar conformation owing to interference 
with the o-hydrogen atoms of the phenyl group; they 
also;shéw that interference will be less severe for a 
substituent at R! than at R?. Now, non-planarity 15 
well known to decrease the resonance energy associ- 
ated with a conjugated system and will therefore 
raise the energy-level of the products with respect to 
the reactants, that is, reduce the resonance energy 
gam (+ AER) accompanying the rearrangement. 
Further, since conjugation already becomes partially | 
effective in the intermediate stages of the act of' 
isomerization, non-planarity will also raise the” 
energy-level of the transition state, that is, increase 
the energy of activation. Thus, the retarding 
influence of methyl substituents at Rt and R? clearly 
represents an example of ‘thermodynamic’ steric 
effects. 


ance energy on interplanar angle obeys a simila 
relation Hp/HRp®°=cos? 0 (cos? to cos? function: 
have been advocated; but the cos? function is 
the simplest which passes through the fixed point: 


The scale projections indicate, however, that when 0 is 0, 90° and 180°), we can deduce from the 


‘spectral data the loss in resonance energy gair 
(— AAER) due to steric hindrance. A comparison o: 
"these values with the increase in activation energy 
(+AAH,) derived from the rate-measurements wil 
provide a direct measure of the relative importance 
of resonafice in the transition state and in the fina 
product. The ratios (+ AAH4/— AAEn) found ar 
approximately constant and not far from unity 
“indicating that resonance stabilization is about equa 
in the transition states and in the products. This 
conclusion is in accord with the mechanism showr 
above, the transition state of which is essentially € 
. strongly solvated carbonium ion. The extra resonance 
energy of such ‘an entity would be’ expected to bs 
intermediate between that of the corresponding semi 
conjugated neutral system (about $AEg) and thai 
of the corresponding free charge-resonance system’: 
(about 2AER), that is, close to that of the neutra 
conjugated system (AEg) The actual values o: 


T Table 3. .RRARRANGEMENTS OE DI-ALKENYLOARBINOLS (V) — (VI) AAEA 
r : E 
nm m Ri m R R? R Z kt £r {ABs AAEa Amax. 8 0 AAER AAER 
E HEH E HE H H HE 0 0018 — — 2230 25,000 0 — 
H Me E E E HK E 0.0033 2-04 40-0 2250 22,000 23 -0-7 09 
H H Me H H H H >` ] 1 75 —4-2 00 2230 26,000 0 — — 
H HM Me H H H (MB C —6-8 00 2230 26,000 0 — — 
.Me - H ‘Me H HE H n 22 i57 +0 3 2280 20,000 28 -1:2 03 ` 
,H Me Me ,Me H--H H 132 —67 Tld 2340 7,00! 36 -18 06 
E E EXE Me H Me E 184 —6 9 00 2970 26,000 0 — — 
H.H Me Me H Me H 12,100 —9:4 +01 < 2270 6,000 0 = — 
Me H Me Me H Me H ,700 -83 2-5 2280 13,000 45 -25 10 
H Me Me Me H Me H ,400 —9 1 +1-4 2380 5,00 40 -2:1 07 
H H Me Me H Me Me 300,000 —114 00 -2370 20,000 0 e a, 
Me H ‘Me Me H Me Me 5,900 —90- +42 2230 8,000 56 -3:5 12 
H Me Me Me Me Me Me 35 759 +75 - 2280 5,000 64 —4-2 18 - 
H * ' : 
Pm. AAEA]AAERn depend, of course, on AEn, estimate 
=. 4 of which vary considerably. We have chosen 7 k.cal 
JE i for the styrene system and 5 k.cal. for the butadien: 
mou R OK " system as reasonable figures. , f. s . 
IN \: - Similar results have been obtained in the formatio: 
n er P of the- butadiene system by rearrangement of di 
R Nee , ethylenic alcohols’ (Table 3). Once again, methy 
d v substituents in the ‘outer’ positions R°, R5, R* anc 


D 





m sl Li (V) 


R? accelerate the isomerization, while those in th 
‘inner’ positions Rt, R? and R5 retard it. As before 
retardation goes together with non-planarity of thi 
conjugated system formed, as indicated by scal 


Li 
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| projections and by the decrease in intensity of the can be interpreted ; but their limited accuracy does 
_ characteristic bands in the electronic spectra. With not in our opinion justify carrying the analysis 
|» methyl substituents at either R' or R*, but not further at present. The estimated or observed values 
| simultaneously at R? or H5, the steric retardations of (+AAH4/—AAER: could obviously be used, 
are relatively small (--AAE4 < 2 k.cal./mol.), since however, to calculate the relative rates of formation 
| only methyl-hydrogen interference will occur. On of other hindered coajugated systems from their 
the other hand, with methyl substituents at R! or electronice spectra, or rice versa. a € 

| R* and simultaneously at.R? or R5, as in the last two ey 

; examples in Table 3, the steric retardations are large oe T i opti E (1950). l 
(+ AAEA > 4 k.cal./mol.), since in these cases inter- ` Braude, Experientia, 11, 457 (1955), —— ae ee 
ference between two methyl groups is involved. The eoe pna Pullan, Théorie Electronique de la Chimie Organique 
-AAKA — AAEn) ratios, though of the same order, « Briekstock and Pople, Trans. Farad, Soe., 50, 901 (1954). 

are more variable in this series and the differences +J, Chem. Soe., 2007 (1950) ; 2085 (1951) ; 1425 (1952) ; 3331 (1955). 
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SPIRACULAR CONTROL OF DISCONTINUOUS RESPIRATION _. 
IN INSECTS | 5 


By Da. HOWARD A. SCHNEIDERMAN 


Department of Zoology, Cornell ‘University, Ithaca, New York 
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l d bes respiration. of many groups of insects i8 functional spiracles ef a Platgsamia pupa caused 
remarkable in that metabolic carbon dioxide is carbon dioxide output to become continuous. Lower. . ] 
-retained within the insect and released during brief  dig.the metabolic rete of these. surgically treated —_ 
* periods in "bursts". In diapause pups of the Cecropia — pups by keeping them at 10° C. did not cause the 
silkworm, Platysamia cecropia, more than nine-tenths bursts to reappear. Indeed, the only manæœùvre that 
of the metabolic carbon dioxide is stored and then “restored the discontinuous release of carbon dioxide 
released in brief bursts which occur from once every ^ was the sealing of the open spiracle. It appears from 
week to many times per hour, depending on the this experiment that all the spiracles remain nearly 
temperature and metabolic rate. The remaining closed during the -nterburst, preventing carbon 
carbon dioxide escapes during the interburst period. , dioxide from diffusing out in substantial quantities," 
The uptake of oxygen, unlike the release of carbon and that one or more of the spiracles opens during à 
. dioxide, is continuous and steady. If the spiracles burst. The spiracular valves are thus the key to the 
are sealed with paraffin, virtually all the respiratory « discontinuous release of carbon dioxide. 
exchange ceases; the spiracles are, therefore, the > The- activity of the valves in the living pupal 
site of both the discontinuous release of carbon silkworm was recorded by following the leading edge 
dioxide and the simultaneous continuous uptake of of a valve with the hairline of an ocular micrometer, 
oxygen?. , the movements of which were translated into a kymo- 
Since oxygen uptake is continuous, the spiracles graph trace by a system of pulleys and levers. Fig. 1 
must remain partially open between bursts, per- isa portion of-&.- typical record of the activity of an 
; mitting oxygen to diffuse in. Thus we are confronted abdominal spiracle of a Platysamia pupa. The 
with two perplexing facts; namely, that oxygen ordinate of the trace shows the width of valve- 
| enters the insect during the interburst period at ¿Opening in arbitrary anits, while the abscissa denotes 
. many times the rate at which carbon dioxide leaves, ; the duration of the opening. A consistent pattern 
and that the insect releases its carbon dioxide of valve movement ozcurred in cycles lasting 45 min. 
_ periodically. The latter is the simpler to explain’ to 2 hr. After a period during which it remained 
| &nd is considered here. closed and motionless, the valve fluttered for about 
., The fact that the spiracles are partly open between, 15 min., and then, within a minute, the valve move- 
_ bursts has led some to conclude that the opening and ments progressively :nereased in amplitude until the 
_ closing of the spiracles cannot be responsible for the valve opened fully. Swaying slightly, it remained 
. discontinuous release of carbon dioxide*. During the open for several minutes. Then it alternately opened 
past two years, however, we have obtained consider- and closed for severel minutes, and the valve move- 
_ able evidence that the cycle of retention and release ments gradually decreased in amplitude and duration 
_of carbon dioxide does indeed result from the cyclical until the valve closed altogether. Following this, the 
activity of the spiracles, The aperture of each valve remained motionless until the fluttering pre- 
spiracle is regulated by a spiracular valve served by ceding the next peried of wide openings. This cycle 
_ & closer-muscle. When this muscle relaxes, the valve was repeated over end over and apparently repre- 
opens because of its own elasticity and because of sented the normal behaviour of the spiracle. Mano- 
_ the tension of an elastic ligament which opposes the metric observations of the carbon dioxide output of 
loser-musele. The muscle receives nerve fibres from this pupa revealed bursts of carbon dioxide at intervals 
_ the corresponding segmental ganglion and from the of 30 min. to 2 hr. A similar correlation between the 
median nerve of the previous segment^. frequency of carbon dioxide bursts and periods when... 
The central importance of the spiracular valves the valve was wide.y opened has been consistently 
in the discontinuous release of carbon dioxide was observed in all other silkworm pups studied. It is 
suggested by the observation of Buck e£ al. that evident that the periodic release of earbon dioxide 
intubating the spiracles of Agapema pup eliminated by the insect resus from a periodical prolonged 
the bursts of carbon dioxide’. Similarly, we observed opening of the spiracles which I term a ‘burst’, 
that excision of the valve from one of the fourteen Moreover, it appears that the continuous interburst’ 
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inflow of oxygen and outflow of carbon dioxide is 
not the result of occasional small openings of valves 
between bursts. Rather, oxygen enters and a trace 
of carbon dioxide leaves through the very small 
opening which must persist after the valve closes. 

Variations in the ambient tensions of oxygen and 
carbón dioxide exert a profound effect on this cycle 
of valve activity (Fig. 23. Inereasing the oxygen 
tension above the 21 per cent in air progressively 
elimibated the interburst fluttering but left the burst- 
frequency unaltered. Decreasing the oxygen tension 
below 21 per cent progressively increased the inter- 
s burst fluttering until, at tensions below 15 per cent, 
the bursts disappeared and the valve fluttered con- 
tinuously. Finally, when the oxygen tension fell to 
about 5 per cent, the valve remained wide open, 
closing only intermittently. As carbon dioxide 
tension increased above 5-8 per cent, the frequency 
of bursts increased and the duration of the bursts 
lengthened. In 15 per eent carbon dioxide the valves 
fluttered continuously, and at still higher tensions of 
carbon dioxide they behaved as they did in 5 per 
cent oxygen. 

These findings explain the previous manometric 
findings that increasing ambient oxygen tension 
decreased the interburst output of carbon dioxide, 
that increasing the carbon dioxide tension above 
5-8 per cent increased the frequency of carbon 
dioxide bursts, and that low tensions of oxygen and 





high tensions of carbon dioxide eliminated the dis- 


continuous respiration?. Moreover, the observations 
suggest that within the insect the normal stimulus 
for cyclical valve activity is a combination of 
decreasing internal tension of oxygen and increasing 
internal tension of carbon dioxide during the inter- 
burst period. The following hypothesis is consistent 
with all the observations. 

Immediately after a burst the valves are closed; 
but they leak sufficiently to permit some inflow of 
oxygen and outflow of carbon dioxide. The valve 
opening, however, is so small and the gradient driving 
oxygen in so slight that oxygen inflow does not 
match oxygen utilization, and the.oxygen tension 
within the tracheal system of the insect falls. When 
the intratracheal oxygen tension falls to about 10 per 
cent, the spiracular muscle partially relaxes and the 
spiracle opens, permitting oxygen to enter. 
increases the oxygen tension, and the valve promptly 
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closes. This pattern of opening and closing is repeated 
and represents the period of fluttering prior to a 
burst. During the interburst period some carbon 
dioxide escapes, but at a rate less than that of its 
production. The internal carbon dioxide tension 
ultimately reaches a critical threshold and the closer- 
muscle relaxes, the valve opens widely in a burst, 
carbon dioxide pours out and oxygen flows in. As 
the internal carbon dioxide tension now decreases 
and the internal oxygen tension increases, the valve 
begins to close and open periodically with diminishing 
width and duration of opening until finally it remains 
closed and the cycle is completed. 

Further support for this hypothesis comes from 
the following observations on animals with intubated 
spiracles. A series of pups had tiny glass tubes 
inserted in several of their spiraeles beyond the 
spiracular valves, placing their tracheal system in 
free communion with the air. The carbon dioxide 
tension within the insect fell and the oxygen tension 
rose as the gas tensions within the insect approached 
that of the outside. In such pups, the unintubated 
Spiracular valves remained tightly closed for many 
days, presumably because the normal stimuli trig- 
gering spiraeular activity were absent. The spiracles 
opened, however, when the ambient oxygen tension 
was reduced below about 10 per cent or the carbon 
dioxide tension raised above about 10 per cent. 
Further, we noted that the threshold concentration 
of earbon dioxide needed to trigger the opening of 
the spiracles diminished as the oxygen tension was 
decreased below 21 per cent’. 

Having established a possible sequence of events 
to account for the cyclical activity of the spiracles, 
we come to the question of the co-ordination of this 
activity and the location of the chemoreceptors 

48ensitive to changes in gas tension. Although a 
localized stream of carbon dioxide could cause 
individual spiracles to open, in the normal insect the 
spiracular valves were co-ordinated. When the valves 
opened in a burst or closed at the end of one, they 
did so within a minute of each other, though when 
they fluttered the pulsations were not in exact 
synchrony. Moreover, in an intubated pupa the 
carbon dioxide and oxygen thresholds for spiracle 
opening were very similar in the several spiracles of 
an individual. There is, however, no indispensable 
central respiratory centre for all the spiracles ; 
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Portion of a typical record of the valve movements of the third abdominal spiracle of a Platysamia pupa in diapause at 25° C. 
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Fig. 2. Records of spiracular movements in various ambient gas tensions. 


when spiracular activity had reached a steady state. 


In all cases except 5 »er cent oxygen, records were made 


In the case of 5 per cent oxygen, exposure to the gas began about one 


minute prior to the recorded opening 


isolated pupal abdomens, isolated anterior fragments 
and pupæ with all abdominal or all thoracic and 
cephalie ganglia removed still released their carbon 


dioxide diseontinuously?. From this last result one - 


could confidently predict that denervated spiracles 
would remain closed; otherwise the bursts would 
have disappeared. This was borne out by observing 
the spiracles of pupe with one or more segmental 
ganglia removed : the spiracles serving the denervated 
Segments remained closed in air. They opened in 
low oxygen tension or high carbon dioxide tension 
but were somewhat less sensitive than innervated 
spiracles of the same individual*. The response per- 
sisted for at least forty-two days after denervation. 
The stimulus for contraction of the closer-muscle of 
the spiracle after it was deprived of all central 
nervous connexions remains for the present a mystery. 
Efforts to demonstrate a peripheral ganglion near 
the muscle have thus far met with failure. Further 
histological as well as pharmacological studies of the 
spiracular mechanism are under way in an effort to 
clarify this issue. Present evidence points to a 
peripheral sensory mechanism and a peripheral motor 


mechanism, the latter facilitated by the central 
nervous system, 

I wish to thank Mr. Rishon Stember and Miss 
Diana Veit, who undertook many of the recordings of 
spiratular movement, and Dr. W. E. Beckel, whose 
detailed anatomical description of the spiracle was 
vital to the work reported. This investigation has 
been supported by Grant H-1887 from the National 
Heart Institute of tbe U.S. Publie Health Service 

the Sage and Sackett Funds of the Zoology 
Department of Cornel University. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


The Flying-Spot Monochromatic 
Ultra-Violet Television Microscope 


ATTENTION has been directed by Young and 
Roberts! to the advantages of utilizing the flying-spot 
technique for the production of absorption images of 
liv cells at 2600 A. These advantages are the 
immediate visual presentation of the image and a 
great reduction i amount of ultra-violet radiation 
necessary for the production of the image, the latter 
advantage being due to the much greater quantum 
efficiency of photocathodes over photographic emul- 
sions. 

Practical realization of these advantages has now 
been made possible because of the utilization of new 
detp ultra-violet scanning cathode-ray tubes and 
ultra-violet photomultipliers of high quantum effi- 
ciency, in conjunction with certain recent develop- 
ments in technique we have devised. These develop- 
ments consist of the employment of 4-sec. frame- 
sweep speeds, 60-cycle line presentation on a radar 
(cathode-ray) tube, and photographic integration of 
the image on the monitor tube. The purpose of the 
4-sec. frame, 60-cycle line is to reduce the amount 
of radiation received by the specimen while at the 
same time obtaining the maximum signal-to-noise 
ratio on the presentation tube ; photographie integra- 
tion then allows for a further increase in the signal-to- 
noise ratio and is obtained by exposing the photo- 
graphic plate to several successive frames. ‘The 
image then builds up in proportion to the number of 
frames, while the statistically random distribution" of 
the noise allows it to build up as the square root of 
the number of frames. The limits of this integration 
process are: (a) the signal-to-noise ratio of the 
specimen image on the monitor tube should be 
sufficient to allow for ease in focusing the microscope ; 
(b) the total integration time should be short when 
compared to particle movement within the living 


cell; in the case of mitosis this would perhaps be: 


of the order of one minute or less. In the observation 
of non-living material (6) does not apply, and integra- 
tion may be virtually infinite. Improved ultra-violet 
scanner tubes are in the process of construction 
which will provide a greatly improved signal-to-noise 
ratio ; the necessity of photographie integration will 





(1) One 4-sec. frame. 
ultra-violet absorption images of living Hela cells at 2600 A., bandwidth 100 A. 


(2) Four 4-sec. frames. 
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(3) Sixteen 4-sec. frames. 
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be minimized and may be obviated, dependent on they 
image-forming characteristies of the specimen. 

Flying-spot ultra-violet television microscopy 
should show considerable advantage over television- 
camera ultra-violet microscopy since the televisions 
camera tube has a considerable background of noises 
not due to statistical arrival of photons; and the 
lack of really high gain between its photocathode 
and the associated amplifier means that the first 
valve contributes noise. Neither of these dis- 
advantages applies to photomultiplier tubes. 

The accompanying illustrations demonstrate the 
principle of photographic integration. The specimens 
is a tissue-culture preparation of the Hela strain of 
human cancer cells, mounted between ‘Vycor’ cover 
slips. The specimen was scanned by a monochromatic- 
ultra-violet spot at 2600 A. with a band-width of 
100A. The photographs show identical absorption 
images of the same living cells, and differ only in thes 
number of frames integrated. Fig. 1 is the result of 
exposure of the plate to one frame, Fig. 2 to sixteen 
frames, and Fig. 3 to sixty-four frames. 

'Thanks are due to Mrs. O. Walker for the photo- 
graphs and to Mrs. D. Robbins for the tissue culture 
preparations; to the E.M.I. Research Laboratories, 
Ltd., and the Allen B. Du Mont Corporation for the 
development of the flying-spot scanner tubes. Grants- 
in-aid were made by private citizens of Dallas, Texas, 
the Damon Runyon Memorial Fund, the Rockefeller 
Foundation, and the Texas Instruments-Geophysical 
Service, Inc., Foundation. 


P. O'B. MONTGOMERY 
F. ROBERTS 
W. BONNER 


Department of Pathology, 
University of Texas, 
Southwestern Medical School, 
Dallas, Texas. 

March 20. 
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Micro-analysis yos ers X-Ray 
eth 


THE point-by-point investigation of a surface by 
analysis of the characteristic X-ray line emission has 
been initiated by Castaing!. He obtained an electron 
spot of the order of 1 micron in diameter with an 
electrostatic lens system and moved the specimen 
under the fixed spot ; the point examined was identi- 
fied by means of an optical viewing 
system. Analysis is greatly facili- 
tated if the electron spot is scanned 
across the specimen and if a 
counter is used for collecting part 
of the emitted X-rays. The signal 
from it can be transferred to a 
cathode-ray tube scanned in syn- 
chronism, so that a picture is 
displayed of the part of the surface 
under investigation. Such a system 
is similar to the electron scanning 
microscope’. It differs appreciably 
from that proposed by Pattee’, in 
which an electron spot scans a thin 
target of a pure metal next to 
which is placed the specimen to 


Monochromatic — be examined, so that image con- 
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Mrast is due not to emission but to differential 
sebsorption, as in the normal form of X-ray projection 
microscope'. 

We have built and operated successfully a flying- 
spot X-ray microscope of the emission type. Mag- 
netic lenses have been used, so as to obtain a smaller 
welectron spot or alternatively a greater beam current 
fin a spot of the same size, as compared with electro- 
static lenses. By employing a proportional counter, 
ie particular X-ray line can be selected as the imaging 
signal, so that in the pieture only those parts of the 
eng ap pear bright which contain a given element. 


Fig. , B, €, D shows the degree of differentiation 
aired from an impure sample of beryllium. 
Fig. 1,4 is obtained when all quanta are recorded, 


mand Fig. 1,B, C, D when those of certain energies 
only are passed by the pulse analyser. The mag- 
nification and contrast of the image can be controlled 
electronically and the area of specimen scanned may 
be varied at will. By stopping the electron probe 
over a selected point on the surface, the spectrum of 
X-rays emitted by it may be mapped by varying the 
band accepted by the pulse analyser. In this way 
the bright areas in Fig. 1,B, C, D were identified 
as manganese, nickel and calcium respectively. 

In quantitative analysis the ability to discriminate 
one element from another is limited to approximately 
AZ> 4; the natural width of a characteristic line 
is considerably broadened by the proportional 
counter. The accuracy can be great ly improved by 
using a simple crystal spectrometer for initial analysis 
of the X-rays. A new magnetic lens has been designed 
and constructed which allows this to be done through 
one exit port, while through a second port another 
portion of the X-rays emitted from the surface is 
accepted by a scintillation counter for the purpose 





Fig. 1. 


A: All constituents recorded. B, C, D: Characteristic 


X-ray emission micrograph of impurities in beryllium foil. 


emission 
impurities, separately selected—magnesium, nickel and calcium res 
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of image formation. Direct quantitative results for 
the concentration of an element can thus be obtained ; 
it will be possible to separate neighbouring elements 
in the periodic table. The concentration Sensitivity 
and accuracy of location are now the subject of 
detailed investigation. 

We wish to thank Dr. W. C. Nixon and Mr. 
J. V. P. Long for many useful discussions and to the 
Department of Scientific and Industrial Research 
for a maintenance grant to one of us (P. D.). 





V. E. CossrETT 
P. DvNcUMB 
Cavendish Laboratory, 
Cambridge. , 
May 24. s 
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Cosmic-Ray Increase observed at High 
Southern Latitudes on February 23, 1956 


THE large, sudden increase in cosmic-ray inte nsity 
between the hours 0309 and 0400 a... on February 
23 was observed at Hobart, Tasmania, Australia, and 
also at the Australian National Antarctic Research 
Expedition's bases at Macquarie Island and Mawson, 
Antarctica. At the same time radio fade-outs, iono- 
spherie and magnetic disturbances were recorded. 
The cosmic-ray increase resembles those observed in 
other places on four previous occasions in association 
with solar flare activity, namely, on February 28 and 
March 7, 1942, July 1946, and 
November 19, 1949 !, 
The increase was observed at the 


25, 


three stations with counter tele- 
scopes, and also with a 23-litre 
shielded ionization chamber at 


Hobart. The telescopes at Hobart 
and Mawson have l-metre square 
counter trays, the extreme tray 
separation being 1-5 m. At each of 
these stations there are two tele- 
one of which is operated 
vertieally, the other inclined at 45 
to the zenith. Each telescope con- 
tains 10 em. of lead absorber. At 
Macquarie Island there is a small 
vertical array of four 20 cm. 

20 em. counter trays equally spaced 
by 15 cm. with 10 em. of lead between 
trays 2 and 3, and also between trays 
3 anc 4, numbering from the top 
tray. The trays were connected to 
two three-fold coincidence circuits in 
such a way that the intensity of 
particles able to pass tnrough 10 em. 
or alternatively 20 cm. of lead 
recorced separately. 

The time of commencement 
the eosmic-ray increase 
with the ionization chamber was 
0341 c.Mw.T., the maximum possible 
error of timing being estimated at 


scopes, 


is 


of 
observed 


+ 2min. The rate of increase of 
Pig TRIER ionization was very high, and the 
pectively commencement time given above 
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Table 1 
| Lower limits of percentage increase above the | 
mean for 8 hr. 
l- djs 
Station | Ton | Vertical Inclined Differential | 
i 
| | chamber | — tel. tel. j| tel. 10 em. 
| | 10cm. | 10 em. i0em, | but not 
| | lead | lead | lead | 20 em. lead | 
| Hobart | | i | | | 
| (Geomag. coord, 135 169 | 67 | 
|. 52° 8., 224° E.) | (East) | 
b ‘Macquarie Island 139 360 | 
jp (i^ ead E.) | . i 
sows 175 185 | 
(73^ S., 103° E.) | (West) | | 
e : $ CENE E 





Cosmic ray increase commenced at Hobart at 0341 a.M.T. + 2 min- 
Duration about 4 hr. 
Radio fade-out observed at Sydney, ] à 


0332-0444 GMT. Information suppli Y 

j pplied by the 
Solar ralio Ar rM us 85, Me. sec. Radiophysics Division, Com- 
g sigh orrera y, 9 en Mes monwealth Scientific ^and 
Solar o noise on 19 Me./sec. Industrial Research Organ- 
Observed at Sydney, 0335 G.M.T. 


ization, Sydney. 
Ended at 0406 o.M.T. 
Radio fade-out began at Mawson, 0342 G.M.T. 
Magnetic disturbance at Macquarie Island began 03: 33 6. x. T. 
Duration about 2 hr. 


is the instant at which the intensity departed from 
the normal level by an amount equal to the 95 per 
cent confidence limit. The peak intensity was not 
observed, as the recorder went off-scale. | 

Recording intervals of 1 hr. were in use with the 
telescopes at the time of the increase, so that the 
peak intensities were not observed. However, by 
assuming that the time of commencement of the 
increase was the same at each recorder, it is possible 
to caleulate the lower limits for the peak intensities. 
These and other relevant details are set ouf^in 
Table 1. . 

'The following comments may be made concerning 
the observations : 

(1) The cosmic-ray increase began within a very.few 
minutes of the accompanying radio fade-outs and 
the arrival of ultra high-frequency solar radio bursts 
at the Earth. Also, the duration of the increase was 
of thé same order as that of the fade-outs and bursts. 
This suggests that on this occasion the acceleration 
of the particles took place on the Sun at practically 
the same time as the enhanced ultra-violet and radio 
"emission. If this is so, consideration of the time of 
flight of the particles leads to the conclusion that the 
path-length cannot have been more than 14 times 
the Sun-Earth distance. This is consistent with a 
very weak general solar magnetic field. 

(2) The effect was more pronounced at low 
partiele-energy, as shown by the large percentage 
increase in the low-momentum band (235-340 MeV./c 
for u-mesons) detected at Macquarie Island. This 
is also supported by the results from the inclined 
telescopes, bearing in mind that the most favoured 
direction of approach for positive particles of low 
energy is from the west. 

(3) No cosmic-ray decrease was observed in 
association with the magnetic storm which occurred 
on February 25. In this respect the flare effect was 
similar to those of March 1942 and November 1949, 
but differed from those of February 1942 and July 
1946. 

(4) The increases observed at Macquarie Island 
and Mawson, and possibly those at Hobart, are not 
consistent with the impact zones predicted using a 
simple dipole field*. Assuming that a particle must 
have a rigidity greater than 3 BV. to produce a 
meson component at sea-level, and that the solar 
source is 25° in diameter, the background zone can- 
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not extend beyond lat. 51°S. Particles of rigidity 
greater than 3 BV. may reach higher latitudes thang 
this in localized impaet zones ; but none of the stations 
is in such a zone. The departure from simple theory 
is not unexpected, as increases were observed at high 
northern latitudes on the four previous occasions. 

(5) After correction for atmospherie pressure, thes 
intensity at each station for a few days prior to thee 
increase was about 2 per cent less than normal, and. 
after the increase returned to the depressed level for’ 
a period of a few days. If this decrease is to bei 
interpreted as a screening effect produced by mag- 
netized gas clouds?, it might explain qualitatively 
the discrepancy between the observed increases and 
the predicted impact zones. The magnetic disturb- 
ance observed at Macquarie Island is a further 
indication that complicating agencies were present 
at the time. 

This work was assisted by the Australian National 
Antarctic Research Expedition, the Australian 
Atomic Energy Commission and the Commonwealth 
Scientific and Industrial Research Organization. 


A. G. FENTON 
K. G. McCracken 


Vot. 177 












Physies Department, 
University of Tasmania, 
Hobart. 

N. R. Parsons 
P. A. TROST 

Antarctie Division, 

Department of External Affairs, 
187 Collins Street, 
Melbourne. 


L a ot H., "Prog. in Cosmie Ray Physics” (North-Holland, 


? Firor, J. W., Phys. Rev., 94, 1017 (1954). 
* Morrison, P., Cornell University. Report to Conference on Cosmic 
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Effect of Shape on the Static and Dynamic. 
Stress-Strain Relationship of Bonded 
Rubber in Compression 


Tue stress-strain relationship of rubber under 
unidirectional compression with free expansions in 
the other two directions has been derived from the 
kinetic theory of rubber-like elasticity by Treloar? 
and others. These conditions can be simulated by 
compressing the rubber between parallel plates at 
which friction is eliminated by lubrication. The 
static compressive stress o; (lb./in.?) is given by 


= GR. — x7) (1) 


where Gs is the statie shear modulus and X the ratio 
of compressed to initial height. This relationship 
holds true provided the lubrication is adequate, 
Where free lateral expansion is prevented by friction 
or bonding at the confining surfaces, the shape of 
the rubber influences the stress-strain relationships 
in a way that has hitherto defied systematic analysis: 
Kimmich? showed that most of the. difficulty in 
correlating published results may be explained. by 
the nature of the surface of the compressing plates 
and of the rubber, the manner of applying the stress; 
the thixotropie behaviour of some rubbers, and 
because the stress-strain relationship is not linear. 
As the industrial uses of rubber in compression 
(usually with the faces bonded to metal) are very 
nümerous, a mathematical relation between stress 
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and strain is essential for design pur- 28 
vposes. It is the purpose of this 2 
-communication to point out.a general 
relationship obtained from experimen- 
| tal results for rubber specimens of 
«various sizes bonded to metal plates. 
From a eritieal discussion of the 
| literature on shape effects, it was 
| concluded that the statie stress-strain 
(eurve of a bonded rubber can be 
—deseribed by 


Gg = GQ (2) 


where O = f(a, 5), 8 being à shape 
factor related to the geometry of the 
rubber; for example, for cylinders 3 
. 9s the radius/height ratio. The above 
|, expression separates the rubber prop- 
erty Gs from the purely geometrical 
| term ®. Any change in the properties 
5 of the rubber due to its nature, to 
5 speed of test, temperature and thixo- 
"tropy are therefore reflected only in the Gs term. 
(0 "he stress-strain curves for bonded rubber cylinders 
cof various values were obtained using a pure gum 
- natural rubber vuleanizate. The values for particular 
^A and 8 were obtained from the stress-strain curves 
by dividing the stress by Gs, derived from the linear 
- relationship (equation 1) between stress and (àA — X?) 
for the rubber compressed between lubricated plates. 
“Fig. 1 shows that the plots of Ọ against 3* are 
linear over the ranges of shape factor and pre- 
compression studied and conform to the equation : 


® = (A — 23) (1 + K8?) (3) 


Where K = 0-413. Shape factor zero (8 = 0) thus 
corresponds to a perfectly lubricated rubber, and a 
bonded rubber with 8 > 0 differs from this ideal case 
-py the factor (1 + K3*). The constant K is similar 
to that proposed by Hattori and Takei? from classical 
theory for small finite strains. Similar expressions 
to the above but differing mainly in the coefficient K 
and definitions of 3 have been obtained for other 
shapes, for example, squares and rectangles. 
Tf now a sinusoidal dynamic strain of amplitude H 
“iS superimposed upon a static compression to a 
height AX, the total stress og(f) at any time t is 


op(t) = os + cp(t) (4) 


where cp is the instantaneous dynamic stress, given 
a by 
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As -- Hsinwt 
= Gp [tamjanjan (5) 
Žo 
: Gp being the fundamental dynamic shear modulus 
at the frequency of test. 
< The overall dynamie stress variation e, over one 
eyele is 


cp(t) 


AH 
ap [iaojaryar (6) 
* AH 


| As (^ increases monotonically with A, then (from 
equation. 3) : 






AH 
es (7) 


A typical experimental graph suis values of c,, 
_ for precompressions from X = 1-0 to 0-55 and super- 
imposed dynamic oscillations H = + 0-004to + 0-086 


9, = Gp(l + K3*) (A — 4%)" 
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against (A — xy Hs indicates that a linear rela- 


tionship the slope. of which is Gp (1 -- 0-413 5?) fita 
the experimental points, Gp having been obtained 
from a similar set of dynamic tests using lubricated’ 
faces. © 
The above relationships hold for the in-phase or 
elastic component of the complex dynamic modulus, 
and also for the out-of-phase or Viscous: components. 
These relationships heve been applied to the published 
results on the static stress — strain curves of Kimmich?®, 
tori and Takei’, and Schay and Szór*, and for 
the dynamic results of De Meij and van Amerongen’. 


‘Without: exception, the above relationships give an 


adequate description of the experimental results. 
_It-is hoped to pubEsh a fuller account of this work 


‘elsewhere, together with a further discussion using 


these relationships for various shapes and for various 
types of rubbers, including those which show marked 
thixotropic behaviour. 

This work forms part. of a research programme on 
the static and dynamic properties of rubber, and I 
thank the Council ef the Research Association of 
British Rubber Manufacturers for pertnission to 
publish this communication. 

i A. R. PAYNE 
Research Association of  , 
British Rubber Mancfacturers, 
Shawbury, 
Shrewsbury, Shropshire. 
Feb. 2. 
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Absence of Sheck Hazard with Certain ` 
Multigap Spark Circuits 
I wave found that the shock hazard associated. 


with some electric spark generators is not so great 
as is generally bebeved and can be- reduced oto 


negligible proportions by appropriate design. Kaiser | i 









and Wallraff! and others have shown that spark-gay 
voltages are quite lew (order of 50 V.) during dia- 
charge and that, in a twin-gap cireuit similar 
circuit 2, à high voitage appears across the gap 
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G2 


Circuit 1 


G2 


Cireuit 2 


Circuit 3 


for only a fraction of a microsecond at the beginning 
of each discharge. Since it is known that the human 
body can tolerate high-voltage pulses of very short 
duration, a reasonable inference is that little or no 
shock should be felt on touching the electrodes of Ga, 
provided the gap continues to break down in normal 
fashion. Most people would be reluctant to put this 
to the test, and I have not seen any report of it 
having been done. 

The experiments to be described were carried out 
with spark circuits of a type and power-level widely 
used in speetrographie analysis. In each of the cir- 
cuits shown, G, represents the control gap determining 
the striking voltage, while G, represents the analysis 
gap whieh, for convenience in manipulation, is often 
unproteeted by a cage. 

Preliminary experiment with the safe low-energy 
` discharge produced by circuit 1 showed that touching 
the electrodes of G, did not prevent a spark jumping 
the gap, at least up to 3 mm. length, and that no 
shock was felt. It was then practically certain that 

the same would hold with circuit 2, since the body 
currents incurred would be of the same order of 
magnitude.and duration, though the spark currents 
would be much greater than with circuit 1. This was 
confirmed with a gap of 4 mm. &t'G,, 2 mm. at G, and 
no. added inductance at L, all electrodes being 
graphite. The resistance R was merely that provided 
by touching.the electrode holders with two fingers 
of one hand, probably equivalent to 1,000-2,000 
ohms?, Since the sparks produced by this circuit 
are highly energetie and noisy, the demonstration 
makes quite a spectacular display. 

In later trials, however, it was found that when an 
inductance of 0-03 mH. was added at L,, frequent 
shocks were received, even when G, was made very 
short. No improvement followed when an inductive 
bridge of 0-5 mH. was placed across G, for the pur- 
pose of by-passing any anomalous low-frequency 
current, After some exploration, the shocks were 
eventually attributed to the occurrence of misfires 
with some ‘tailing’ sparks, that is, weak sparks which 
follow soon after a previous spark during the period 
of incomplete de-ionization, when the breakdown 
voltage is much less than normal. Photographs 
showed that increasing the inductance of the dis- 
charge loop results in more "frequent occurrence of 
tailing sparks, and de ionization-rates appear to be so 
erratic that occasionally the breakdown potential of 
G, may be temporarily lower than that of G,. Should 
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a spark occur on such an occasion, G, will not fire. 
Blowing a 50 metre/sec. jet of air across G, after the 
manner of Enns and Wolfe? eliminated tailing sparks 
and shocks. 

To ensure breakdown of G,, a liberal excess of 
voltage should be provided; that is, in circuit 2, 
G, should be considerably longer than G,. As D, is 
increased, the voltage available at G, is reduced (for 
example, when R is 1,000 ohms and L, is 1 mH., the 
calculated maximum voltage at G, is about 75 per 


cent of the initial voltage at G,). If R be replaced by 


an inductance L, the maximum voltage at G, in an 
idealized circuit would be L,/(L,--L,) times the initial 
voltage at G,. With both L, and Rin parallel with G, 
the voltage would be still lower. Another consequence 
of increasing L, is that the time of rise of voltage 
at G, is lengthened, so that eventually a stage would 
be reached at which shocks would be possible because 
of the long delay in attaining the breakdown voltage 
at Ga. The limit in this respect was not determined. 
Both these dangers accompanying the increase of 
inductance L, can be overcome by placing in parallel: 
with L, a small condenser C, as in circuit 3. For a 
brief period immediately after the breakdown of G,, 
C, virtually short-circuits L;, and thus, irrespective 
of the value of L,, practically the whole of the initial 
voltage becomes available at G, with a very short 
time of rise. The characteristics of the sueceeding 
discharge, for spectrochemical purposes at least, are 
only slightly affected by the presence of C,, provided 
that C, is small compared with C. 

A fuller account is to be given elsewhere of this 
work, and of the application ofthe series-gap device 
to removing the shock hazard from a spark-ignited 
are source. In the are circuit the isolating gap can 
be shorter than the exposed gap. 


. D. A. SINCLAIR 
Department of Supply, 
Australia. 
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Fatigue of Metals under Random Loads 


Tue stresses produced in an aircraft structure 
during flight are of an irregular random nature, 
reflecting the characteristics of the source of the 
stresses, namely, atmospheric turbulence. It is often 
necessary to try to estimate the fatigue life of a 
structural member under these flight loads. Usually 
the only fatigue data available are from laboratory 
tests in which the applied stress. is a constant- 
amplitude sine wave. Miner! has suggested a 
procedure by which, knowing the fatigue life at 
various sine-wave amplitudes, the fatigue life under 
a given irregular loading may be calculated. 

Many tests of Miner’s rule have been made with 
an applied stress which is sinusoidal and the amplitude 
of which is varied at intervals during the test. 
These have shown that Miner’s predicted fatigue life 
may differ from that measured. by factors up to 30. 
However, to. our knowledge, there had not been any 
fatigue tests carried out with a random stress wave- 
form. A random-noise fatigue machine has therefore 
been constructed, and a typical time trace of the 
stress. produced in the specimen is shown in Fig. 1. 
The fatigue machine consists of.a thermionic noise 
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Fig. 1. 


Typical stress wave-form in specimen 


esource, the random output voltage from which is 
inmplified by a 20-W. amplifier. This drives a moving- 
imoil vibrator which is connected to the test specimen, 
‘stressing it in alternating bending. By substituting 
ja sine-wave source for the random-noise generator, 
ieonventional eonstant-amplitude fatigue tests may 

carried out in the same machine. Using 24 ST 
aluminium alloy specimens, the fatigue life at eight 
ieine-wave stress levels and two random-noise levels 
*was determined using five to seven specimens at each 
"level. Mean and minimum S-—N curves were drawn 
‘through the sine wave results, and with these, Miner's 
‘rule and the probability distribution of stress peak 
‘amplitudes in the noise wave form (as given by Rice?), 
"the mean and minimum predicted fatigue life at the 
"two noise levels could be calculated. These are com- 
“pared with the measured fatigue lives in Table 1. It 
will be seen that the predicted life is longer than 
"that found experimentally by a factor of 2-3-5. In 
"the caleulation of predicted lives, Miner's rule has 
been used in its most severe form, namely, that a 
given stress peak is counted as equivalent to a half- 
eycle of à sine wave of the same peak amplitude with 
zero mean load. It is known that other interpreta- 
tions of Miner's rule lead to even longer predicted 
lives. 


COMPARISON OF PREDICTED AND EXPERIMENTAL FATIGUE 











Table 1. 

LIVES UNDER RANDOM LOADING 
Po j M | 
| Average fatigue life in | Minimum life in ‘cycles’ | 
i Experi- Ratio | Experi- Pre- Ratio | 
i mental 3 mental dicted | 
| Noise 1| 2-0 x10*]| 6.0 x10* | 3-45 | 8-8 x 105 | 3-0 x 10* | 3-40 
| Level 2 | 1:15 x 10° 3-4x10*| 2-96 | 7-8 210%] 1-5 x 108 | 2-06 
i 














Note: A maximum and a minimum of the random wave form is 
counted as one ‘cycle’, 


In effect, the motion of the specimen (and the 
corresponding stress produced) is an amplified version 
of the Brownian motion of the resonant system 
formed by the mass of the moving coil of the vibrator 
and the spring of the specimen. To produce the 
amplitudes used in these tests by thermal activation 
would require a temperature of 10° K. The con- 
tribution of the room-temperature Brownian vibra- 
tions of the system to the stress level is quite negligible, 
& rough caleulation of the fatigue life under these 


stresses giving a life of 1019" sec 
; Full details of this work will be published. else- 
"where. For permission to publish this communication 
we thank the Chief Scientist, Department of Supply. 
A. K. Heap 

os . F. H. Hooxe 
Aeronautical Research Laboratories, 

c Department of Supply, 

Box 4331, G.P.O., 
Melbourne. 
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Metal lon Catalysis and Polarity of 
Environment in the Aerobic Oxidation of 
Unsaturated Fatty Acids 


Ir is frequently stated that the intense activity of 
gertain metallic compeunds as oxidation catalysts is 
a matterof great technological interest and that know- 
ledge of how these compounds react is still obscure 
in many details!, The foundations of a better under- 
standing of the mechanism of metal ion catalysis 
"The most notable 
recent advances in this field were made by C. E&H. 
Bawn? and his school. It is now generally, accepted 
that the aerobic oxidation of linoleic acid and ita 
esters proceeds through a chain reaction with the free 
radicals R: and RO; as chain carriers, namely : 


R: + O, — RO; (1) 
RO; + RH > ROOH + R- (2) 


The most difficult aspect is the initial production of 
free radicals, It is this aspect which is most directly 
relaíed to metal catalysis. The following heavy- 
metal stearates were prepared and their catalytic 
efféct examined: cupric, ferric, (partially oxidized) 
ferrous, cobaltous, manganous, cerous, vanadyl, 
thallous and stannous stearates. The latter two were 
investigated with the object of determining whether 
two-electron transfer would be more efficient than 
one-electron transfer :n the initiation process. In 
the polar solvents etkyl alcohol, ethyl acetate and 
ethyl caprylate, none of the heavy metal stearates 
had any appreciable catalytic activity at 25°C., 
oppositely 0-1 M methyl linoleate (or linoleic 
acid) la catalyst concentration equal to or less 
than Ec 00. In dilute benzene solutions, cobaltous, 
manganous and cerous stearates were the only active 
catalysts leading to hydroperoxide formation. Ata 
catalyst concentration of M /5,000, 25° C. and 0-1 M 
methyl linoleate, the rates of formation of hydro- 
peroxidé were approximately seven, five and four 
milliequivalents methyl linoleate hydroperoxide per 
mole methyl linoleate per hour with cobaltous, 
manganous and cerous stearate, respectively, Cupric 
stearate did not catalyse the formation of hydro- 
peroxide but appeared to be an active catalyst in 
its decomposition into. unsaturated aldehydes and 
ketones. The activasion energy of hydroperoxide 
formation catalysed by cobaltous stearate was 
determined as 20 k.cel, 

An even more pronounced catalytic effect was 
obtained with some heavy-metal phthalocyanines and 
octamethyltetrazaporphins (conjugated macrocyeles), 
which were readily measurable at 25°C. in dilute 
benzene solutions down to a catalyst concentration 
of 5 x 10-8 M ([methyl linoleate] = 0-1 M). The 
observed rates of hydroperoxide formation with 
ferrous phthalocyanine, cobaltous phthalocyanine 
and cobaltous octamethyltetrazaporphin (these sub- 
stances were kindly sapplied by Dr. J. A. Elvidge, 
of the Imperial College of Science and Technology) 
were about two milbequivalents per mole methyl 
linoleate per hour, at 25? C., a catalyst concentration 
of 5 x 107 M and a substrate concentration of 
0-1 M. This is ten times the rate of the (apparently) 
uncatalysed reaction ander similar conditions. 


The general rate law for the aerobic oxidation ©- 
with the heavy-metal catalysts in organic solvents . s 


was established as: 


Ed = k[RH] [catalyst] 
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A kinetic analysis indicated that this rate equation 
would be compatible with the general scheme: 


Cott + O, i Cott. O, 
Co**.0, + Co** (XH) — Cort + Co**X- + HO; 


HO; radicals thus formed would initiate the chain 
reaction (1) and (2). The direct formation of HO; 
by the reaction RH + O, > R. + HO, is very much 
slower, as the endothermicity of this reaction would 
exceed 40 k.cal. * (the reaction H + O, — HO; being 
exóthermie to an extent of approximately 35 k.cal.). 
The existence of similar complexes with molecular 
oxygen was recently postulated by J. Weiss® and 
P. George* in the aerobic oxidation of ferrous ion 
in aqueous solution. 

The solvent effect was studied quantitatively in a 
mixture of the polar nitrobenzene (dielectric con- 
stant 37) and the non-polar benzene (dielectric 
constant 2-29), The effect was of such magnitude 
that I consider it must be attributed to the formation 


of different co-ordination spheres, which would alter . 


the oxidation-reduction potential and the affinity to 
oxygen of the heavy-metal catalyst. The magnitude 
of this effect is illustrated in Table 1. i 


ge 

Table 1. EXPERIMENTS (AT 25? C.) WITH VARYING NITROBENZENE 

CONCENTRATIONS IN BENZENE-NITROBENZENE MIXTURES AND BLUE 
(ANHYDROUS) COBALTOUS STEARATE AS CATALYST 

Total volume, 7-5 mi., including 0-5 ml. methyl linoleate (0-202 M) 
, [Cobalt stearate] = 1-87 x 107* M 


Rate of formation of” the 


Nitrobenzene Molar ratio hydroperoxide (m.equiv./ 


(Vol. per cent) (HUAOGBH;NOS mole methyl linoleate/hr.) 
6 — 14-4 

25 3:47 13-4 di. 

30 2-70 12:3 $ 

35 2-14 76.2 

40 1-74 EI 

45 1-42 1-86 

50 1316 0-68 . 

70 uci. i pom 

100 — indistinguishable from blank 

ests P* 


When the logarithm of the rate of hydroperoxide 
formation was plotted against the logarithm of the 
molar ratio benzene : nitrobenzene, the curve obtained 
was nearly parallel to the abscissa axis at low nitro- 


'* benzene concentrations (< 25 per cent) with a gradu- 


Ally increasing slope which reaches the limit of six 
at about 50 per cent nitrobenzene. This would be 
in accordanee with expectation if, as we assume, the 
cobaltous- stearate solvated by benzene is catalytically 
active whereas the nitrobenzene-solvated compound 
is inactive. The limit slope of six would imply an 
inner co-ordination sphere with six solvent molecules. 

There is also a distinct solvent effect due to co- 
ordination with the metal phthalocyanine catalysts ; 
however, this effect has,not yet been studied quant- 
itatively. It was observed that the heavy-metal com- 
plexes of conjugated macrocycles were not affected 
by the addition of malic acid. On the other hand, 
the catalytic effects of cobaltous and manganous 
stearate in benzene at a concentration of M]/5,000 
were quantitatively suppressed when malic acid was 
added at a molar ratio greater than 1:1. The 
catalytic activity of the heavy-metal porphin deriva- 
tives can be inhibited by the addition of free radical 
acceptors such as butylated hydroxy anisole, and in 
my experience even more effectively by quercetin 
and rhamnetin. The latter two substances merit 
more attention as efficient ‘antioxidants. 

The observations relating to the solvent effect (in 
the co-ordination sphere) have their practical counter- 
part in the storage of dehydrated food products, 
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„lipids and purified methyl linoleate, and preliminary | 
„results indicate that even the trace-metal content o 
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where oxidative rancidity abruptly sets in and be« 
comes the decisive factor when the moisture con- 
centration drops below a critical limit. This critica 
limit is connected, in my view, with the stage i 
dehydration in which the co-ordination spheres off 
trace metals would be affected. 

Radioactivation analysis for trace metals (after 
pile irradiation at the Atomic Energy Researe 
Establishment, Harwell) was carried out with crude: 










purified methyl linoleate is of an order of magnitude: 
comparable with the concentrations in which catalytic: 
effects with the heavy metal porphin derivatives were: 
observed. al : 
I wish to thank Miss M. R. Menzies for her assistance 
in the experimental work. A detailed account of this: 
investigation will be published elsewhere. 


N. Unr 


Ministry of Agriculture, Fisheries and Food, 
Research Establishment, 
Aberdeen. 


3 Bateman, L., Quart. Revs. Chem. Soc., 8, 147 (1954). 

2 Haber and Weiss, J., Proc. Roy. Soe., A, 147, 332 (1934). 
? Bawn, C. E, H., Discuss, Farad. Soc., 14, 181 (1953). 

* Uri, N., Chem. Revs., 90, 375 (1952). 

5 Weiss, J.. Experientia, 9, 61 (1953). 

5 George, P., J. Chem. Soc., 4349 (1954). 


Absorption Spectra arising from the Photo- 
lysis of Lead Tetramethyl 


Tux flash photolysis technique! has been used to: 
examine the photochemieal decomposition of lead 
tetramethyl. At an energy of 2,500 joules (60 pF. y 
10 kV.) the decomposition of lead tetramethyl at. 
pressures up to 12 mm. mercury was shown to be: 
largely complete in 1-2 m.see. after the initial light: 
flash; this was the time for the reaction vessel to: 
become opaque to light due to the deposition of. a. 
lead film. The contents of the quartz reaction vessel 
(volume 500 cem.*, surface/volume = 1-6) were 
examined in this interval by passing a second light 
flash through the length (1 metre) of the vessel into 
a large Littrow (Hilger #1) spectrograph using a slit 
width of 0-02 mm. 

The absorption system shown (Fig. 1) was observed 
within 200 usec. of the initial light flash. It consisted 
of a number.of sharp lines due to atomic lead, 
together with a number of absorption regions not 
previously described (Table 1). The most prominent 
feature occurs with a maximum intensity at 3196 A. 
On exposures where this band is most intense, further 
bands are observed at shorter wave-lengths along 
with continuous absorption over the region below 
4000 A. and increasing in intensity towards the ultra- 
violet region. In addition, a further series of bands, 
sharply degraded towards the violet and with heads 
at 2948, 2932, 2915 and 2899 A., have been seen on 
several occasions. 

Analysis of the lead film on the walls of the vessel 
showed the photolysis to be very nearly quantitative, 
The efficiency of the photolysis lamp was determined 
by actinometry with uranyl oxalate’. At a vapour 
pressure of 12 mm. mercury the amount of lead 
deposited. gave a quantum yield:of about forty. The 
product. gases on analysis were found to contain 
largely ethane (more than 90 per cent) and only a 
trace of methane. It would. appear that a chain 
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reaction, based on methyl radical attack on lead 
etramethyl, is involved, in competition with the 
'eaction of two methyl radicals, to give ethane. The 
abstraction of hydrogen by methyl to yield methane 
»ecurs to a very minor degree. 

A sample of fully deuterated lead tetramethyl was 
orepared from methyl-d, bromide* via the Grignard 
sompound and lead chloride. On photolysis it 
»ehaved in an identical manner, with no significant 
change in the absorption system. 
spectra are associated with the methyl radical, then 
deuteration may be expected to have a marked 
affect. Assuming the primary photolytie act is 
rupture of the lead-carbon bond : 


Pb(CH,), > CH,” + "Ph(CHj), 


the lead trimethyl fragment may equally well give 
tise to the absorption system observed. Deuteration 


2575 A.— 


2614-2°— 


2044 — 
2050 4*— 
2004 "7 


2833-1* «— 





3011 — 





* Atomie lead lines 
Fig.1 
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Table |, ABSORPTION SPECTRA ARISING FROM THE PHOTOLYSIS oF 
LEAO TETRAMETHYL 

| À (A.) » (om.~*} Av (cm.7!) Intensity 
3196 31,290 — very strong 
3096 32,300 1,010 weak 
3039 32,910 610 very weak 
3011 33,210 300 very weak 
2948 33,920 710 weak 
2931 34,120 200 weak 
2915 34,305 185 weak 
2899 34,400 185 weak 


d 
would in this case be expected to have little effeet. 
Photolysis of lead tetra-ethyl also resulted in a 
deposit of lead on the reaction vessel ; but only con- 
tinuous absorption was observed from 4000 A. 
towards shorter wavelengths. 

Photolysis of lead tetramethyl has also been 
attempted using a solution in Z.P.A. glass‘ at 77° K. 
The apparatus closely resembled that described by 
Norman and Porter’. No absorption comparable to 
the system observed in the vapour phase has so far 
been detected. It is conceivable, in the light of recent 
work*, that the absorption system observed arises 
from the lowest triplet level of ethane, which becomes 
populated through the excited ethane molecules 
formed by methyl] radical combination. This work is 
still in progress and will be published in d.a 
elsewhere. 

We are indebted te the Chief Scientist, Depart- 
ment of Supply, Australia, for permission to publish 
this communication. 

" €. L. Cook 

° J. G. Clouston 
Weapons Research Establishment, 

Salisbury, South Australia. 
Jan. 24. 


$ Fötter G., Proc. Roy. Soc., à, 200, 284 (1949); Discuss. Farad. Soc., 
9, 60 (1950). 


* Christie, M. I., and Porter, G., Proc. Roy. Soc., A, 212, 396 (1952). 
* Shull, E. R., Oakwood, T. S., and Rank, D. H., J. Chem. Phys., 
21, 2024 (1953). 
* Lewis, G. N., Magel, T. T. and Lipkin, D., J, Amer. Chem. Soc., 
= 62, 2975 (1940). Linschitz, H., Berry, M. G., and Schweitzer, D., 
J. Amer. Chem. Soc., 78. 5833 (1954). 
* Norman, I., and Porter, G., Proc. Roy. Soc., A, 230, 399 (1955). 
* Porter, G., and Windsor, M. W., Discuss. Farad. Soe., 17, 178 (1954). 
, Di G., and Wright, F. J., Trans. Farad. Soc., 51, 1205 
(1955). 


Mathematical Chemical Periodicity 


Lenetus of the periods and atomic numbers, 
L and Z, of a bidimensional continuous system based 
on the electronic structure of the elements, are 
numerical characteristics precisely definable, as 
functions of the prineipal and orbital quantum 
numbers n and 4 (0 «<1 <n — 1), by the following 
general equations : 


L = [n +1 +fin +] — E 
«x ( +37?) tan ote Df +D- 2-8 


In these equations, the term of the periodical dis- 
continuity, f(n + l), as a quantum number function, 
-> 
is 


i[l — (— 1)^ 4] or cos? ràn +l + 1) 
of an equivalent, anc Æ is the number of missing 


electrons required for the completion of the subshell 
in which the given element occurs. For E = 0, one 
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expresses the distances from the last inert gas (partial 
lengths of the periods) and atomic numbers, 
respectively, of the subshell closing elements, so that, 


in the particular case of n = 1, the length of the * 


“complete periods and the atomic numbers of the 
inert gases are found. 
The two equations correspond to previously 


the periodicity term f(n +z) in algebraic form L 
can reduce to the Tómkeieff's rule? (E = 0; | =.1), 
and Z becomes analogous to Hakala's law’. Thus 
they are,shown to achieve wider generalization than 
the.hitherto known formule. 

;, "Moreover, the close relationship established between 
L and Z constitutes synthetie mathematical evidence 
of a/bidimensional double periodicity in the chemical 
table. 

L. M. Marson 
Research Laboratories, 
Reed and Carnrick, 
Jersey City 6, 
New Jersey. 
' i Marson, L. M. and Zucchi, U., Atti Ist. Ven. Sei. Let. Arti, 188, 215 
(1955); Chimica (in the press). 
?'Tomkeleff, M. V., Nature, 187, 954 (1951). 
3 Hakala, R., J. Phys. Chem., 56, 178 (1952). 





Thermodynamic Interpretation of the: 
Eötvös Constant 


Eörvös!, in 1886, proposed the following equation 


for liquids (x 
Y( Mug 2? Kg (T, — T) I t 


where y is surface tension, M is molecular weight, 
usp. is specific volume and T, is critical temperature, 
which is found to be strikingly valid over a, wide 
range of temperature for most non-polar compounds. 
Even for polar compounds the equation is valid 
though to a more limited extent; but the value of 
the constant, Kx, is often very different from. the 
ustfal value, 2-12. This empirical equation has been 
; given some theoretical support (cf. Partington?). The 
purpose of the present communication is to point 
out a simple thermodynamic interpretation of the 
above equation. * 

Since the left-hand side of the equation is a frees, 
energy term and the right-hand side is linear in 7’, 
its formal similarity with the standard thermos 
dynamic equation, AF = AH — T'AS, is apparent. 
Based on this we can identify the Eötvös constant as. 
the éntropy of formation in proper units of (Mugp,)?/* 
surface area starting from liquids in the interior. Since 
a mole of a liquid considered as a cube presents an 
area of any face equal to (AMug,)*?, and since this 
cube can be divided into N!:? such faces, the molar 
entropy is easily obtained by multiplying both sides 
of equation (1) by N!/*. Converted into calories, Wwe, 
obtain the molar entropy of surface formation for 
non-polar compounds, ^ 


2.018 x Ky cal./deg. = 4-28 entropy units 


Thus we arrive at the interesting conclusion that th 
Eótvós constant is a measure of the entropy of 
formation of surface and the entropy change in 
bringing liquid molecules from the interior to the 
surface is the. same for all non-polar liquids. and 
nearly the same for all liquids, and is equal to 4-28 
caldries per degree per mole. In other words, the 
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Eötvös equation is the liquid-surfaee analogue off 
Trouton’s law relating to vaporization. 

It seems plausible that this excess entropy on the 
surface is almost wholly configurational, arising out, 
of increased symmetry in fhe interior of a liquid) 
and the non-spherical shape of liquid molecules. 
This idea is supported by the fact that the correspond. 
ing entropy changes for alcohols are much lower, 
being 1-88 for methyl alcohol and 2-18 for ethyl 

alcohol. This loss of entropy for polar liquids is thus 
to be ascribed to the well-known orientation of suchi 
molecules on the interface. ` This also agrees with 
the observation that mercury (Kg ~ 1), which 
presumably hag.more or less spherical molecules, has 
a lower Eötvös constant, and geometrically’ com. 
plicated molecules, for example, tripalmitin (Kg == 
5-4), have higher Eótvós constants. 

Conversely, a thermodynamic deduction of Eötvös 
equation from the above assumption, the temperati 
independence of AH, and.the boundary condition: 
of zero free-surface energy at the critical temperature,, 
is simple and need not be elaborated here. The next. 
step would be to investigate the possibility of de- 
duction of the numerical value of Kp from statistical 
thermodynamics. 







Santi R. PALIT 


Indian Association for the Cultivation of Science, 
Jadavpur, Caleutta 32. 
Dee. 21. 


2 Eötvös, Ann. der Physik., 27, 448 (1886). 
3 Partington, J. R., “An Advanced Treatise ou Physical Chemistry", 
2, 157 (Longmans, 1951). 


Oxidation-Reduction Potential of Modified 
Cytochrome c 


THE presence of modified cytochrome ¢ in the 
widely used Keilin and Hartree preparation was first 
reported by Margoliash!. Separation was effected by 
chromatography at pH 7-0 on a column of the resin 
*Amberlite ZRC.50'. Modified material was present 
to the extent of 10-25 per cent and was characterized 
by having a lowered enzymatic activity in the eyto- 
chrome oxidase (heart muscle) and succinie oxidase 
(kidney) systems but an increased rate of ascorbic 
acid oxidation. Visual spectroscopy, however, did 
not show any difference between this and other 
cytochrome «c fractions. Evidence was presented 
that the modification was caused by the action of 
trichloracetic acid on. cytochrome ce during the 
extraction procedure. 

We have recently compared? the E, values at 
pH 6-4 and 25? C. of the usual Keilin and Hartree 
type preparation with cytochrome c, purified on a 
resin column, from both ox- and horse-heart muscle. 
It was suggested that the slightly higher value of the 
less pure samples (0-270 V.) compared with the resin- 
purified samples (0-255 V.) was due to the presence of 
modified cytochrome c. We have now determined 
the E; value of this material as separated by the 
above procedure from ox-Heart cytochrome c and 
find it to be 0-310 V. under the same conditions of 
pH. and temperature. » 

In order to attempt its complete modification, 
a sample of ox-heart cytochreme c purified on a resin 
column was subjected: to prolonged treatment with 
trichloracetic acid (2:5 per eént, 18 hr. at 25° C.), 
followed by dialysis against 0:5 per cent sodium 
chloride. . The potential of the resulting pigment 
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lution was found.to be very close to the above 
lue, namely, E; = 0:308 V. at pH 6-4 and 25* C. 
is material did not show any increased ascorbic 
id oxidase effect over the values usually obtained 
or Keilin and Hartree | tions of cytochrome c. 
There was present, however, after the above dialysis, 
small residue of cytochrome c-like material, soluble 
dilute ammonium hydroxide. This had a seven- 
old inerease in catalytie effeet on the oxidation of 












yet been determined. Absorption curves for these 
ions, reduced with sodium dithionite; revealed 
positions identical with those of resin-purified 
me c. However, differences in the degree of 
light absorption were observed, particularly on the 
Monger wave-length slopes of the «-bands. 
The increase in E; value of cytochrome ¢ on 


modification brings about what is almost certainly a 


seritical shift of its position in the classical picture 
of stepwise tissue oxidation as proposed by Ball’. 
Although it is not yet possible to define the nature 
fof such modification which results in an increase of 
Bust over 50 mV. in the potential-level, it is clear that 
effect must be taken into account in assessing the 
iresults of studies involving the catalytic functions 
»of cytochrome c. 
R. W. HExpERSON 
W. A. RAWLINSON 
Department of Biochemistry, 
University of Melbourne, 
Victoria. 
March 15. 


1 Margoliash, E., Biochem. J., 86, 535 (1954). x 
2 Henderson, R. W., and Rawlinson, W. A., Biochem. J., 62, 21 (1950). 


3 Ball, E. G., S ium on Respiratory Enzymes, 21 (Univ. Wis- 
consin Press, ison, 1942). ` 
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Tocopherol Content of Heart-muscle 


Preparations 


Tue possible role of vitamin E in respiratory 
enzyme systems has often been suggested ; but sup- 
porting evidence of the actual presence of vitamin E 
in aetive enzyme preparations has not been pub- 
lished. We have now found appreciable amounts in 
heart sarcosomal (mitochondrial) fragments (Keilin 
and Hartree heart-muscle preparation). 

Sarcosomal fragments prepared by one of us 
(E. C. 8.) in Cambri were analysed by Dr. K. L. 
Blaxter and Miss R. F. McGill at the Hannah Dairy 
Research Institute, Scotland. The first preparation 
showed no tocopherol activity measured as the free 
alcohol or its esters. When, with later preparations, 
the non-saponifiable material from alcoholie extracts 
of dried sarcosomal fragments was treated with 
stannous chloride in dioxane in order to reduce any 
oxidized tocopherol which might be present, an 

iable amount of material reducing ferric 
chloride was obtained. This behaved like -tocopherol 
on reversed-phase chromatography’. In view of 
these results, a more detailed investigation was made 
in the Amsterdam labofatory. 

The freeze-dried préparation of sarcosomal frag- 
ments (4 gm., containing 2-40 gm. protein) was 
extracted with dry alcohol containing pyrogallol, 
and the extract saponified. The ethanolic solu- 
tion of the non- ifiable fraction was refluxed 
with ascorbic acid strong hydrochloric acid to 
convert any tocopherylquinone to tocopherol. After 
removal of sterols by treatment with methanol, and 


NATURE 


rbic acid. The potential of this residue has not, 
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togram, made according to the procedure 
.2): a. pure a-tocopherol (205) ; " purified 
sarcosomal fragments (0-02 ml.); e, spe 
pherol (20y)+the purified extract (0:02 ml.). The papers were 
sprayed with ammoniacal silver nitrate, and the excess reagent 

removed wi-h sodium thiosulphate ° 


e through a column f 
*Floridin XS Earth’, the olic solution containing 
the tocopherol was subj to the paper-chromato- 
graphy procedure of Green et al.*, A'spot was obtained 
of an Ry a little more than that of a pure solution of 
a-tocopherol run simultaneously (Fig. 1). When, 
however, -tocopherol was added to the alcoholic 


of carotenoids by 


solution derived from the heart-muscle preparation, 


one spot only was obtained. No f- or y-tocopherol, 
ki om is readily seperated from  «-tocopherol by 
this procedure, was detected. 

e identity of the material giving the spot on 
thé, chromatogram with «-tocopherol was confirmed 
by extraction with ethanol and oxidation with ferric 

oride. The oxidation produgts were extracted with 

leum ether, and after evaporation dissolved in 

ol. This solution showed the typical two- 

ded obteined with tocopherol oxidized 

under these conditions. The positions of the bands 

(26 and 269 my) coincided exactly with those 
to toco-red?. 

The amount of a-tocopherol was determined by 
extraction of the area of the spots with warm ethanol, 
followed by estimatiom of the tocopherol content by 

ethod of Emmerie, using the spot with added 
copherol as an ‘ince’ standard’, The amount 
found was 1-1 umole per gm. protein. This value 
rs to a-tocopherol plus its oxidation produets'(for 
example, «-tocopherexide or x-tocopherylquinone) 
Which might be presert in the heart-muscle prepara- 
ion. It does not, however, include any tocopheryl- 
droquinone, which would probably not be e ted 
Mito the non-saponifiadle fraction. It is hoped that 
her investigations will reveal the form of toco- 
erol which is present in the heart-muscle prepara- 
tion. 5 

Vitamin E is the only fat-soluble vitamin present 
in^ the heart-muscle preparation in appreciable 
amounts. The preparation contains less than 0-01 
umole vitamin K/gm. protein (analysis kindly carried 
mk by Miss I. Kruse, of the Department of Bio- 

-chemistry and Nutrition, Danish Polytechnic Insti- 
tute, Copenhagen), less than 0-03 umole vitamin 
 Djgm. protein (analysis kindly carried out by Dr. 
E. Kodicek, of the Dunn Nutritional Laboratory, 
Cambridge) and less than 0-01 imo vitamin A/gm. 

rotein (our own analysis). These values are so low 

t it is unlikely that any of these vitamins are 

involved in the noa-phosphorylating respiratory 
chain of the sarcosormal fragments. 

*On the other hand, the amount of «-tocopherol 
(1-1 kmole/gm. proteir) is of the same order of mag- 
nitude as of known components of the chain (for 


-- 


e 


.* 


yad 


3182. 


Although the presence of tocopherol im the prepara- 
tion does not prove that it is involved in the respira- 
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“example, cytochrome e, 08 ymole/gm. protein). 


tory chain, the actual amount found makes this not ' 


unlikely, especially when taken in conjunction with 
the important, experiments of Nason and Lehmann‘. 
These authors«haye shown that added vitamin E 
"activates the reduced diphosphopyridine nucleotide 
oxidase activity of a particulate preparation from 
rat skeletal muscle, especially after extraction of the 
preparation with isooctane. Although Nason and 
Lehmann were able to activate the enzyme prepara- 
tion by. the lipid present in the iso-octane extract, 
they were unable to detect vitamin E in the extract. 
We have been able to show the presence of «-toco- 
pherol (or its oxidation products) in iso-octane 
extracts of suspensions of the heart-muscle prepara- 
tion. 
“We are grateful to Dr. G. Baxter, Distillation 
Producta, for supplying: »samples of pure tocopherols. 
Note added im, proof (June 1). Nason et al’ 
have recently shown that the reduced diphospho- 
pyridine nucleotide oxidase system in the rat muscle 
preparation could be reactivated by high concentra- 
tions of crystalline serum albumin, as well as by 
a-tocopherol. 
iso-octane, was ineffective. We have now found that 
crystalline bovine serum albumin (Armour) contains 
0-056 umole g- -tocopherol/gm. protein. ` 
J. BOUMAN `. 
E. C. SLATER 
Laboratory of Physielogical Chemistry, 
University of Amsterdam. 
Dec. 20. 
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Pharmacological Action of Rauwolscine-* 


. RAUWOLSCINE (kindly supplied by Mrs. A. 
Chatterjee, University College of Science and 
Technology, Calcutta), an alkaloid of Rauwolfia 
canescens Linn.!, has been found to be a potent 
adrenolytic compound??, », It has further been shown 
to. be «-yohimbine*. Yohimbine is an adrenergic 
-blocking alkaloid; but it produces certain other 
effects, such as stimulation “of the central nervous 
system, local anesthesia and vague aphrodisiac 
activity’, which have precluded its use in clinical 
„practice. No detailed report has appeared so far of 
any investigation of these properties; we have 
therefore examined these pharmacological actions of 
rauwolscine with the following results. ài 
(1) A 2 per cent solution of rauwolscine giving a 


visible film on the guinea pig Cornea produces com." 


plete surface anesthesia starting 5-7 min. after 
instillation and lasting up to 15-20 min. 
(2) 0-25 c.c. of a 0-2-2-0 per cent solution of 


d 


rauwolscine in normal saline (pH. 5-2-5-5) produced, 


local anssthesia in guinea pigs as tested by the 
method of Bülbring and Wajda*, and lasts more 
than 2 hr. This, however, appears to cause local 
damage to the tissues. 

(3) 10-20 mgm./kgm.. ; injected intraperitoneally 
into guinea pigs produces signs of psychic excitemerit 


x 
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and erection in the male animals. 
become highly excitable and restless. 
(4) 25 mgm./kgm. injected intraperitoneally ing 
rats lowers the convulsant threshold level of metrazol 
(b) 12-15 mgm./kgm. injected intravenously 
rabbits produces sudden clonic convulsions lastin 
2-3 min., accompanied by increased respiratory-rate: 
and followed by sexual excitement. When injecte 
intraperitoneally, 20 mgm./kgm. produces no cons 
4vulsions but other effects; for example, increase 
motor activity, psychic exeitement and increased), 


The animals 








` respiration appear in 5-10 min. 


A comparison of the adrenergic blocking activity’ 
of rauwolscine with 2-benzyl-imidazoline hydro-. 
chloride (‘Priscol’, Ciba), an agent recommended in. 
the treatment of peripheral vascular diseases on thes 
basis of its adrenolytic activity, was also undertaken... 
"This study was carried out on the isolated guinea pi 
seminal vesicle following the method deseribed by* 
Stone et al.?, In concentrations of 1 in 250,000° toe 
1 in 80,000, the two compounds show nearly equiva- 
lent adrenolytic activity ; but in higher concentrations, : 
for example, 1 in 60,000 to 1 in 50,000, tolazoline« 
produees only 40—50 per cent adrenolysis whereas 
rauwolseine produces 81—93 per cent. 

These studies thus indicate that in low concentra- 
tions rauwólscine possesses marked  adrenolytic 
activity ; but in relatively higher dosages it has some 
of the side-effects of yohimbine. Detailed comparison 
between rauwolscine and yohimbine and other 
adrenolytie compounds is now being carried out to 
determine the clinical potentialities of rauwolscine. 

J. D. Komur 
N. N. Dg 
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Assimilation of Berberine by Bacteria 


BERBERINE hydrochloride hag been reported to be 
toxic in weak concentrations against some species of 
bacteria! and some fungi? Recent studies in this 
laboratory have shown that several species of bacteria 
assimilate the alkaloid from media provided with 
suitable nutrients, as well as from extracts of plants 
containing berberine and chelidoxanthine. 

Some of the bacteria tested are sensitive to ber- 
berine and do not grow at a concentration of the 
hydrochloride as low as 0:0025 per cent; others 
resist and are able to absorb it from media containing 
as much as 2 per cent. The bacteria, during growth, 
absorb (assimilate) the pure alkaloid into their proto- 
plasm but do not use it either as a source of carbon 
or of nitrogen. The evidence for absorption is found 
by the bright yellow fluorescence of the cells in 
ultra-vidlet light, of the sam 
the alkaloid, whereas there is only minimal absorp- 
tion of washed resting cells in saline or nutrient-free 
media. 

The cells, moreover, which have absorbed the 
alkaloid, when washed and used as a source of 
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“organic nitrogen in an otherwise berberine-free 
autrient medium, serve to supply other bacteria with 
aitrogen. The bacteria that utilize the nitrogen of 
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orovided the nitrogen, or other species. Evidence of 
his ‘secondary assimilation’ is found both in the 
yellow fluorescence of the second-culture cells, and 
n the clear zones of proteolysis surrounding their 
olonies on agar plates, 

P. H. H. Gray 
R. A. LACHANCE 
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Macdonald College, 

' Quebec. . ¥ 
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Flight-muscle Changes during Adult Life in 
a Scolytid Beetle 


queens the wings are lost and the flight muscles 
degenerate after the mating flight. Recently, flight- 
muscle degeneration has been reported in aphids! and 
rnosquitoes*, although in the latter group further 
‘Studies appear to be desirable?*. In the Coleoptera, 
proteetion of the posterior membranous wings, when 
-at rest, by the tough anterior wings or elytra makes 
"possible utilization of confined habitats, such as 
burrows of various types, which are unavailable to 
many other winged insects. Whether or not such 
protection is related to loss or reduction of wings, 
the fact remains that in several families of this group 
flightless species have evolved*. Most of these species 
-have membranous wings greatly reduced in size; 
but small wing muscles and other morphological 
indications of loss of the ability to fly have been 
noted in some instances where wings are normal. 
Certain species are variable with respect to capacity 
for flight, some individuals being able to fly although 
others are not. A seasonal change in flight muscles 
“has been noted in a weevil, and evidence suggests 
that such a change occurs in certain water beetles. 
` I have recently investigated the capacity and 
inclination to fly in a member of the Scolytidae, the 
ambrosia beetle, - Trypodendron lineatum (Oliv.). 
Individuals have been flown on fixed: mounts or 
“flight mills and have been tossed into the air at various 
‘times during their adult life. Beetles taken in the 
spring often show considerable capacity for flight. 
“Some wilbfly for several (up to eight) hours continu- 
.ously on flight mills or on fixed mounts. Individuals 
;taken in flight will fly immediately when tossed ; but 
; those removed from well-established galleries will not. 


|, In this species the young adults, after a feeding " 


period within the galleries, generally fly from the. 
brood logs to their over-wintering site and again the 
following spring when they carry ^ut their first 
attack. The parent adults also fly from the brood 
-logsün the first season and may attack other material 
then or in:the following season, producing another 
brood in either case, Young or parent adults taken 
from, galleries before natural emergence usually. will 
mot fly when tossed. They take to flight, however, 
after. à period of time at room temperature. 
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berberinized’ ‘cells may -be the same species that © 


"nitrogen and ketone body-excretion were m 
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Dissection of parent adults of either sex removed’ 


from galleries contaicing eggs or larvz reveals that 
the large indirect flignt muscles are greatly reduced 
in size, to such an extent that they have almost 
‘disappeared. In the females, the much enlarged 
ovaries project forward into space normally oceupied 
by these muscles. Im both sexes, the ventricülus is 
enlarged at this time and also fills part of this space. 
Parent adults taken jest before they emerge naturally 
from galleries, however, have large flight muscles 
which appear normal We thus have an. éxample 
of temporary but marked reduction in size of flight 
muscles during brood establishment, followed by 
return to normal Bize and, apparently, function. 


The reduction of flizht muscles occurs at a time of 


adult activity withow: feeding and, consequently, of 
depletion of metabolic reserves. Later, the beetlés 
feed intensively within the galleries, and this permits 
a building up of these reserves and presumably affects 
the redevelopment of the flight muscles. The details 
of the changes in these muscles, however, remain to be 
worked out. 

The flightless perioc during adult life has ecological 
significance in that beetles cannot abandon their 
galleries by flight duzing this time. 


Scolytidae also, as the pattern of life within the entire 
family is essentially similar and involves long periods 
within plant tissue preceded by, or alternating with, 
relatively brief pericds of flight. In any event 
Trypodendron shows an interesting «compromise, 
within the Coleoptera, betweenthe need for sustained 
flight at certain times and the oceurrence of long 
periods of adult activity in burrowing and establish. 
ing a brood in a protected and confined habitat, where 
flight is not necessary. 
i JOHN A, CHAPMAN 

Forest Biology Laboratory, 

Vietoria, B.C. 
Jan. 20. d 
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Heat Increments of Feeding in Ruminants 


In ruminants the heat losses associated with 
carbohydrate dissimilation amount to 30-70 k.cal./ 
100 k.cal. carbohydrate digested!, whereas in man such 
losses are only 5-7 kxal./100 k.cal.?. In calorimetrio 
experiments with fasted sheep, we bave found that 
the steam-volatile fasty acids, which are the major 
end-products of rumen fermentation of carbohydrate 
produce a greater heat increment than does"glueose 
given under similar conditions, precautions having 
been taken to minimize bacterial fermentation of the 


sugar. Furthermore, in starved animals, and also 
in those receiving food, the energy-loss as heat, is 


considerably greater for acetic acid, than for propionic 
or butyric acids. 


A typical starvatien experiment was as follows. 


A fasted sheep, wita a permanent rumen «fistula, 


was confined in a respiration charnber*, and physio. | 
logical saline (6,570 ml./24hr.) was dripped into its 


rumen at a constans rate. Oxygen consumption, 
carbon dioxide and methane production, urinary 


It seems likely |, 
2 . ag, that the phenomenon occurs in other members of the 
Ir has long been known that in anf and termite | 








"were determined every: 24 hr. 
of: oxygen consumption and a respiratory quotient 
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Fig.1. Effect of a steam-volatile acid mixture, molar proportions, 
acetic acid 50, propionic acid 30, butyric acid 20 and of acetic acid 
salone onthe metabolism of a fasting sheep 


at, 12-hr. intervals. "phe blood content of sugar, 
steam-volatile acids and ketone bodies, the carbon 
djoxide combining capacity of the plasma and the pH 
and steam-volatile acids content of the rumen liquor 
When ‘constant values 


of 0770-0-73 were obtained, the physiological saline 
was replaced by the same volume of a mixture. of 
acetic, propionic and butyric acids.in the molar 
proportions 50: 30:20, to supply 1,100 k.cal.in 
94 hr. The acid mixture contained the same amount 
of modified saline as before and was given for 48 hr. 
The animal then received water and saline for a 
further 48 hr., 
which it received an acetic acid solution supplying 
700 k.c81.24 hr. The sheep was then returned to 
the saline regimen for a final co period. The 
results are summarized in Fig. 1. 

The mixed steam-volatile acids did not depress thé 
rumen pH beyond the limit of the normal physi 
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followed by a similar period during 
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acidosis developed. There was an appreciable rise in: 
blood glucose. From the increase in oxygen con-. 
sumption and carbon dioxide production, and from 
«the elimination of urinary nitrogen, the heat incre- 

“ment, that is, the extra. heat lost on giving the mix- 
ture of acids expressed as a percentage of the total 
calorie content of the acids; was calculated to be 
16 per cent. 

During the administration of acetic acid the very 
marked rise in heat Pe POAR that occurred 
amounted to between 46 and 50 per cent of the energy 
input. A systemic acidosis developed with the 
accumulation of volatile acids in the peripheral, blood. 

A decline in blood sugar, an increased excretion’ of 
tiores in the urine and a ketonwmia alsb. occurred. 

Further experiments have confirmed the. high 
(44-50 per cent) heat losses associated with dis-. 
similation of acetic acid in the fasting sheep ; in the. 
fed animal even higher heat losses (56-61 per cent) 
occur. These results suggest that the effieieney of | 
free-energy capture in acetic acid dissimilation is very. 
appreciably lower than that from hexose or from 
butyric and propionie acids. It should be pointed out 
that in these experiments the acids have been given 
at constant slow rates in amounts which may be 

" „regarded as physiological. 

The results may do much to explain the fact that 
heat increments in ruminants vary with the fibre con- 
tent of the food!, since the proportion of acetic acid in 
the fermentation products increases with increasing 
fibre content’. Whether measurements in vitro of the 
molar proportions of the steam-volatile acids formed 
when different foodstuffs are fermented by mixed 
rumen organisms will permit prediction of the heat 
inerements of rations remains to be seen. | 


D. G. ARMSTRONG 
K. L. BrAxTER 


Hannah Dairy Research Institute, 
Kirkhill, Ayr. 
Jan. 26. 
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Invagination as an Organic Process 


Ir may be worth while pointing out that invagina- 
tion is an organie process which is now known to 
oecur at three levels of organic structure: (1) in- 
vagination of cells in the process of gastrulation, 
(2) invagination or ingrowth of furrows in the process 
of wall formation in the pollen mother cells, of certain 
angiosperms, (3) ingrowth of dissepiments in the 
development of mitochondria in animal cells. The 
process thus applies to cell masses in gastrulation, 

*to cell-wall formation in certain pollen mother cells, 
¿and to an organelle in the cytoplasm of animal cells. 

'There appears $o be nothing in the inorganic world 
which corresponds to this organic process. On the 
contrary, the growth in length of plant cell walls 
through intussusception under the influence of anxin 
i$ followed by the apposition of thickening layers of 
fibrils in & manner resembling crystal growth ; «but 
the regularity of the microfibrille as seen under the 


, electron microscope never quite equals that of the 





logical range, although initially a slight systemie: molecules in'aà crystal. 
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Gestrulation of the blastula by invagination to 
orm the archenteron is too well known to need com- 
nent. It occurs:in invertebrate embryos, amphibians 
and reptiles, and is recognized in modified form in 
irds and mammals. The forces and processes in- 
ueing it have been much studied by experimental 
ambryologists. E 

/Gastrulation may be said to result from unequal 
mitotic-rates in cells of the blastula having different 
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© organizer at the dorsal lip of the blastopore, 
where a meristem gives rise to both ectoderm and 
endoderm cells. The fundamental nature of this 
(process arises not only from its widespread occurrence 
animal embryology but also from the fact that in 
otipotent eggs single: blastomeres of the 16- or 32:cell 
istage of the blastula are capable of forming embryos 
which undergo gastrulation. 
_ No corresponding process occurs in plants at this 
el of structure, except, in the reproductive stages 
-certain algae, such as Volvoz!. Here the blastula- 
e hollow sphere of cells has an opening which 
rresponds to the blastopore. The latter opens out 
and the whole structure evaginates, turning itself 
&nside out—a process in some respects the reverse of 
gastrulation. . ET 
The formation of cell walls by invagination or 
Kurrowing, thus cutting the pollen mother cell irito 
four parts, was clearly described in Lathraea?, in a 
paper which has been generally overlooked. Narrow, 
Kinger-like, hollow processes grow in from four points 
ion the periphery of the mother cell and finally meet 
in the centre. As these furrows advance a delicate 
well wall is secreted or laid down in their hollow 
interior. The same or a closely similar process has 
been described in the pollen mother cells of certain 
other plants, although in many Angiosperms the 
tetrad walls are laid down in a very different way, 
on the mitotic spindles. This furrowing process is 
very similar to the cell division by constriction which 










zes, contents and poténtialities, especially those of. 
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` chloroplasts “necessitates a different structure in A 
them. Instead of septation the proplastid, according + 


occurs in the cleavage stages of animal embryos. . 


The only difference is in the narrower form of the — 


cleavage furrows as described above in pollen mother 
cells. 

The third form of invagination, in animal mito- 
chondria, is most unexpected and has only come to 
light through the use of the electron microscope. 
Here again, thin, hollow, finger-like processes grow 
inward from the margin of the elongated mito- 
€hondrion. By reaching the opposite wall they divide 
the organelle into a series of compartments. This 
Strueture is now known in the mitochondria of 
mammals’, invertebrates’ (including insects), and 
Protozoa*. The universality of the septation of true 
mitochondria in animal cells seems to indicate that 
this organelle developed in animal cytoplasm, at the 
unicell stage of evolution. Cytoplasmic granules 
which do not show septation.should obviously be 
classed among the microsomes, though some of the 
latter may be preseptation stages of mitochondria. 
Thus the ‘mitochondria’ of bacterial cells are per- 
haps better considered as microsomes. 


_ Pelade**, in describing the mitochondria of rat. 


liver, kidney tubules and striated muscle under the 
electron microscope, finds them “surrounded by a 
membrane which appears double. Into the interior 
‘protrude. ridges (cristae mitochondriales) which 
appear as parallel folds (0:20 my in thickness) arising 
from the inner membrane. Pelade compares them 
with the yilli of the intestinal mucosa. He suggests 
that the cristae serve to localize the oxidative enzymes 


* 


e 


,distórted in the process. The latter procedures ai 
eften-unsatisfáctory over long" periods and frequenti 
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known to be present in mitochondria. Sjöstrand? 
also describes the mitochondria as surrounded by a 
double membrane, the many cross-partitions” also 
having a double membrane. In mouse kidney, 
Sjöstrand and Rhodirs find these cross-partitions to 
be double, the border membranes separated by a 
narrow space. Sjéstrend and Hanzon? find a similar 
structure in mouse pencreas cells, the double-edged 
membranes or plates being c. 170 A. thick. 

From further evidence, Frey-Wyssling!* concludes 
that the cristae arise as invaginations^of the inner 
membrane, each invagination becoming à flat disk 
which takes the shape of a flattened bladder with a 
narrow neck. ey are therefore true submicro- 
scopic invaginations, as their double walls indicate. 
There is still, however, difference of opinion as to 


whether an osmotie membrane surrounds the mito- 
ehóndrion!:3, Harman and Kitiyakara‘® find in the’ 


mitochondria of pigeon skeletal muscle’ no «semi- 
permeable membrane, but a»gel-like internal matrix 
between the cristae. ~ w ë 

It has been held that mitochondria undergo not 
only transverse but aso longitudinal division. It is 
difficult to see how the latter could-take place in a 
structure already septate. 


The close» relation of plant mitochondria to 


to the recent accouns of Mihlethaler™4, contains a 
single granum from which lamelle grow out-through 
the stroma of the plastid. This outgrowth again 


is an organic, in contradistinetjon tó:an imorganic,: 


process, showing that even at submicroscopic levels 
purely physical (crystallizing) forces are not the only 


ones concerned in molecular, alignments.” © 
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A "Rapid Aethod for Permanent Aceto- 
' . Carmine Squash Preparations . 


Most methods of preserving chromosome configura- 
tions prepared by aceto-carmine ‘squash techniques 
involve either a ;somewhat lengthy- procedure by 
which the tissues come to be mounted in balsam or 
‘Euparal’, or. else an effective sealing-off .of. the 
aqueous medium by ringing with ‘Vaseline’ or other 
impervious material. The former methods are time 
consuming, and there is & risk that cells may becom 
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necessitate storage in the refrigerator to prevent 
darkening and deterioration. 

The following technique is remarkably simple and 
effective: Freshly prepared squashes are thoroughly 
irrigated with 45 per cent acetic acid to remove all 
excess stain. (This may be facilitated by wiping the 
edges of coverglass, holding the latter securely at 
one corner. A small drop of 10 per cent glycerine 
in 45 per cent acetic acid is then placed at the margin 
of the coverglass and allowed to flow under as the 
aqueous portion evaporates. Should bubbles appear 
after. a day or two, another drop of the glycerine 
solution may be added.  . 

Advantages of the method are: (1) It is very 
rapid. (2) It is truly permanent. Even though large 
areas under the coverglass become filled with air, the 
 glycerine remains in the individual cells and prevents 
their distortion." (3) Should darkening occur, 45 per 
cent acetic acid may be added at the edge of the 
coverglass and the slide gently heated until correct 
differentiation, is achieved. (4) If*care is exercised 
to avoid adding too much glycerine, the coverglass 
is held so firmly in place (by the evaporation of the 
acetie acid) that it may be rubbed quite vigorously 
wifhout danger of displacement when removing oil 
or dirt. (5) The glycerine is so inert and-non-volatile 
that there is no problem of artefact formation or of 

` the medium becoming discoloured or brittle. (6) The 
refractive index of'glycerine is sufficiently close to 
that of.balsam to give a good microscopic image. 
It has the.further advantage of complete trans- 
pareney fo ultra-violet and near-ultra-violet light. 

The method may be extended to other types of 
microscopic preparation where the final mounting 
medium is soluble in^water, and where pressure of 
the coverglass is not “deleterious or the tissue too 
thick. It has been used for many years in this 
Department, for example, for preparations of 
„macerated cells. ~ 1 


" J. A. RATTENBURY 
Botany Department, 
Auckland University-College, 
New Zealand. 
Nov. 22. 
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4 Sectioning of Soil | 


Many workers interested in soil mierobiology or 
soil structure have attempted to impregnate soil with 
materials such as balsam in-the hope that the soil 
could be hardened sufficiently to enable sections to 
be prepared by normal geological techniques. Few 
“of these attempts met with much suécess. Kubiena! 
made considerable progress by introdueing the use 
of a thermolabile: plastic material, and was able to 
preparé sections i ing the soil structure in many 
different soil types However, Kubiena’s technique 
does not seem to.haye given satisfattory results in 
the hands of othet workers. Haarlov and Weis-Fogh* 
have developed a method for sectioning litter, using 
a hardened agar, but théir method, is unsatisfactory 
for mineral soil. More recently, Alexander and 
Jackson* have described the use of a marco-resin 
for impregnating the soil and preparing thin sections. 

We have found that the procedure ¢an be greatly 
simplified by using a ‘Bakelite’ polymeric resin 
S.R. 17497 and its associated catalyst and accelerator. 


The resin has a low viscosity, good wetting powers. 


and sets at room température in 12-24 hr. to a hard 


NATURE . 


June 23, 1956 von. 177 





Fig. 1. B, horizon of a podzol, sand grains cemented with 
sesquioxide and humus. x 60 approx. 
Fig.2. Fungal hypha in pore space of the B, horizon. x 300 


approx. E 


water-white solid which can be ground with car- 
borundum. The setting time can be controlled by 


* varying the amounts of catalyst and accelerator. 


A piece of air-dry soil about 2 em. x 1:5 em. x 0:5 
cm. is placed in a pool of resin on a slide. The resin 
readily fills the soil spaces, and after it has set the 
soil can be treated like a rock chip. The upper surface 
is ground to give the maximum surface area and then 
polished. The soil is taken off the slide and remounted 
in resin, polished side downwards. After the resin has 
set, the soil is ground down to a thin film and polished. 
Finally, it is mounted in resin under a cover glass. 
‘Carborundum’ 280-grade has been used for the 
grinding and a No. 200 hone for polishing. Sections 
50-60. thick have been found suitable for the exam- 
ination of the fungi in soil. 

This method has been developed primarily for the 
study of fungal hyph in the soil; but mites, nema- 
todes and thecate amcebe have also been examined. 

Fig. I shows the general distribution of quartz 
grains and the cementing sesquioxide and humus in 
the B, horizon of a podzol. In Fig. 2 a fungal hypha 
can be seen passing from the humus coating on one 

d grain across the soil pore to another grain. 

.We would like to thank Messrs. Bakelite, Ltd., 


. Redfern Road Works, Tyseley, Birmingham 11,.for 


their kindness in supplying samples of resin. 
SHIRLEY HEPPLE 
ALAN BURGES 


E > 
Hartley Botanical Laboratořies, ae 
University of Liverpool. £94 
Jan. 26. - . 


! Kubiena, W. L., “Micropedology”” mes, Iowa, 1938). 
* Haarlov, N., and Weis-Fogh, T., 08, 4, 44 (1953). * 
? Alexander, F. E. S., and Jackson, R. M., Nature, 174, 750 (1954). 
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= FORTHCOMING EVENTS 


n I Monday, june 25 


BRITISH SOOIETY FOR THE HISTORY OF SOIENOE (in the Lecture 

Wieatre of the Science Museum, Exhibition Road, London, S.W.7), 
+ 5.30 p m.—Prof. I. Bernard Cohen: “Some Aspects of the Aims, 
ethods and Influence of Newton's Scientific Work". 


SOCIETY OF ÜHEMIOAL INDUSTRY, PESTIOIDES GROUP (at the Geo- 

gical Society, Burlington House, Piccadilly, London, W.1), at 

30 p.m —Dr. R, L. Metcalf (University of California): ‘Physico- 
Wihemical Approach.to Insecticide Action". 


s R Thursday, June 28 
ROYAL Soorery (at Burlington House, Piccadilly, London, W.1) 


t 4.30ep.mr—Sir K S. Krishnan, F.R.S.: “The National Physical 
«aboratory*of India" 


Thursday, June 28—Saturday, June 30 


BrocHEMIOAL SoOrETPY (joint meeting with the SCANDINAVIAN 
""MIOCHEMICAL SOOIETIES, in'the Department of Biochemistry, Tennis 
ourt Road, Cambridge), at 2 p.m.—Scientific Papers. 


at 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
efore the dates mentioned : i M 

Assistant, Grade B (graduate in mathematics, engineering or 
‘rence, with teaching or industrial experience) IN THE DEPARTMENT 
F MaTHEMATIOS—The Registrar, College of Technology and Com- 
aerce, The Newarke, Leicester (June 26).’ : 

PRINCIPAL SOLKENTIFIO OFFICER (with a first- or second-class honours 
egree in mathematics and physics, or equivalent qualifications, post- 
Taduate research experience, and preferably with a knowledge of the 
héory of the outer layers of a star and experience in stellar spectroscopy 
«r photoelectric photometry), at the Royal Greenwich Observatory, 
Zeratmonceux, Sussex, to take charge of the department conducting 
sstrophysical work (as distinct from astrometric and solar work)—The 
secretary, Civil Service Commission, Scientific Branch, 30 Old Burl- 
ngton Street, London, W.1, quoting 8.4599/56/7 (June 29). 

LECTURER IN THEORETICAL CHEMISTRY— The Registrar, University 
Joliege of North Staffordshire, Keele, Staffs (June 30). 

LECTURER IN PHYSIOS. ASSISTANT LEOTURER IN CHEMISTRY; 

ISTANT LEOTURER IN PHYSIOS; and SENIOR LEOP (3) IN 
HYSLOS, at the Royal Technical College of East Afriea—The Secretary, 

Advisory Committee on Colonial Colleges, 1 Woburn Square, London, 
"W.C.1 (June 30). 

RESEAROH ASSISTANT IN THE DEPARTMENT OF PHYSIOS, to work 
3n atmospheric electricity—The Secretary, The University, 38 North 
Bailey, Durham (June 30). 

BENGER RESEARCH FELLOW (graduate in medicine or science 
‘including pharmacy) ) IN PHARMACOLOGY ——The Registrar, The 
«University, Manchester 13 (July 1). E 

PRINOIPAL LEOTURER IN APPLIED MECHANICS at the Royal Naval 
Jollege, Greenwich— The Secretary, Civil Service Commission, Bur- 
ington Gardens, London, W.1, quoting 4600/56/8 (July 2). 

OIL ANALYST (with a degree or equivalent qualification in chem- 
stry and at least bwo years Subsequent experience), at the University 
peoseze of the Gold Coast—The Secretary, Inter-University Council 
or Ss wd Education Overseas, 20 Woburn Square, London, W.C 1 
July 3). r 
CHanusr (with an honours M ad In chemistry or chemical engineer- 
ng, or A R.I.C., or equivalent qualifications) with the Ministry of 
“Supply at Harefleld, Middlesex, to assist in the technical direction 
of inspection of non-metallic aero materials, for example, metal-metal 
madhesives, windscreen glass, general chemicals and packaging materials, 
and to supervise-all analyses, including spectrographic—The Ministry 
«of Labour and National Service, Technical and Scientific Register (K), 
26 King Street, London, S.W.1, quoting F.388/6A (July 7) 

RESEARCH ASSISTANT IN THE DEPARTMENT OF PURE MATHEMATICS 
—The Registrar, The University, Liverpool (July 7). 

SCIENTIFIO OFFICER (honours graduate) IN THE ENTOMOLOGY 
SECTION, for ecological and population studies of so1l pests as affected 
by insecticides—The Secretary, National Vegetable Research Station, 
Wellesbourne, Warwick (July 7). - 

LEOTURER IN ELECTRICAL ENGINEERING; LECTURER IN CIVIL 
ENGINEERING; and a LECTURER IN MECHANICAL ENGINEERING— 
The Assistant Secretary, The University, Edinburgh (July 9). 

LEOTURER or ASSISTANT LEOTURER IN ZOoLOGY—The Registrar, 
The University, Manchester 13 (July 9) a 

LEOTURER (preferably with a knowledge of some aspect of nuclear 
engineering) IN ENGINEERING (Mechanical)—The Registrar, The 
University, Manchester 13 (July 9). p 

LEOTURER IN' GEOLOGY—Head of the Department of Geology, 
Imperial College, London, S.W.7 (July 10) 


> 


SCIENTIFIO TECHNICAL OYFIOERS (with physics qualifications, prefer- - 


ably graduate), for research teams working on problems ın classical 
physics; heat transfer and mechanical properties of materials and 
compacts for the preparation of special fuels from coal—The National 
Coal Board, Coal 
Cheltenham, Glos, quoting SS/304 (July 10) 

ASSISTANT IN ,ARRODYNAMICS—The Secretary of University Court, 
The University, Glasgow (July 14). $ 

ASSISTANT IN GEOGRAPHY— Phe Secretary of University Court, 
The University, Glasgow (July 14). 

ASSISTANT LECTURER (TAXONOMIST) IN THE DEPARTMENT OF 
d e Registrar, University College of Wales, Aberystwyth 

uly a o 
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DEMONSTRATORS (2) IN PHYsIOS— The Registrar, College of Tech- 
nology, Manchester 1 (July H). * 

LECTURER IN THE DEPARTSENT OF NATURAL PHILOSOPHY—The 
Secretary, The University, Edinburgh (July 14). s 

m ar Puysics—The Registrar, The University, Birmingham 15 
y - " 

CHAIR OF PHYSIOLOGY at the University of Malaya, Singapdte— 
The Secretary, Inter-University Council for Higher Education Over- 
seas, 29 Woburn Square, London, W.C.1 (July 15). 4 

LEOTUERER (with a good hanour degree, including heavy current 
subjects, together with reasonzble industrial and teaching experience, 
and preferably with experience with any of the following. high tension 
testing; modern servo-mechanisms; heavy current analogue com- 

puters) IN ELECTRICAL ENGINSERING—The Secretary and Registrar, 
. The University, Southampton July 15). 


7 TUTORIAL EESEAROH STUDENT IN MATHEMATICS (Pure or- Applied) 


rue gr nein, Royal Holloway College, Englefield Green, Surrey 
y " ` á 
LEOTURER (with qualifications in pure mathematics or applied 
mathematics) IN MATHEMATIG—The Registrar (Room 9 O.R B.), 
The University, Reading (July 23) 

LECTURER (with training cr experience in one of the following 
flelds : (a) hydraulics; (b) aerodynamics; or (c) hydrodynamics) IN 
THR DEPARTMENT OF FLUID MECHANIOS—The Registrar, The Univer- 
sity, Liverpool (July 23). 

«SENIOR 
ING—-The Registrar, The Univarsity, Liverpool (July 28). 

CHAIR oF PHYSICS at Auckland University College (University of 
New Zealand)—The Secretary, Associntion of Universities of the British 
Lucy aa 36 Gordon “Equare, London, W.C.1 (New Zealand, 

y . ` 

LECTURER IN THE DEPARTMENT OF MATHEMATICS at Victoria 
University College, Wellington, New Zealand—The Secretary, Associa- 
tion of Universities of the Brisish Commonwealth, 36 Gordon Square, 
London, W.C.1 (New Zealand, July 31). ^ 

LEOTURER (preferably with a special interest in the history and 
philosophy of sclence) IN PHILOSOPHY at Auckland University College 
(University of New Zealand)—The Secretary, Association of Univer- 
sities of the British Commonwealth, 36 Gordon Square, London, 
W.C.1 (New Zealand, July 31). 


SENIOR LECTURER (highly qualified in statistical theory and widely a 


experienced in the applicaticn of statistics-to practical problems) 
IN STATISTIOS, at the University of Melbourne, Australia—The Secre- 
tary, Association of Universizies of the British Commonwealth,” 36 
Gordon Square, London, W.G.1 (Australia, July 31. ` 
ASSISTANT (with a degree =n science, preferably honours) IN THE 
CHEMISTRY DEPARTMENT af Auchincruive, Ayr, for work relating to 
the spectrographic analysis of agricultural materinIs—The Secretary, 
Md oo Agricultural College, 6 Blythswood Square, Glasgow, 
.2 (Augus 1 . v 
PROFESSOR OF EDUCATION and HEAD, OF THE DEPARTMENT OF 
Epucation—The Registrar, Che University, Leeds 2 (August 15) 
LEOTURER IN MATHEMATIC3; and a’ LECTURER IN STATISTICS at 
the University of the Witwatersrand, Johannesburg, South Africa— 
The Secretary, Association of Universities of the British Commonwealth, 


/ 36 Gordon Square, London, W.C.1 (South Africa, August 31). 


~ SoBOLAR (with an honours degree in phases or mathematics) IN 

THE ASTRONOMIOCAL SEOTION of the School of Cosmic Physles at 

Dunsink Observatory, for research in solar spectroscopy or stellar 

photometry- Ehe Senior Cbrk, Dublin Institute for Advanced 
tudies, 04 Merrion Square, Dublin (September 1). 

LECTURER (with a good honoura degree in zoology and preferably 
some research experience, not necessarily in the tropics) IN ZOOLOGY ; 
and a LECTURER or SENIOR LUCTURER (withla degree in agriculture (or 
equivalent qualification) and preferably some research experience in 
animal husbandry) IN AL-HUSBANDRY, at the Imperial College 
of Tropical Agriculture, Triridad, B.W.I —The Secretary, Imperial 
College of Tropical Agriculture, 40 Norfolk Street, Strand, London, 
W.C.2 (September 15). n" 

ASSISTANT EXPERIMENTAL JFFIOXR (with experience in laboratory 
work, preferably biological) CN THE PHYSIOLOGY DEPARTMENT-—The 
Secretary, Rowett Research Institute, Bucksburn, Aberdeenshire 

ASSISTANT LECTURER,-Grale B qhonours graduate) IN PHYSIOS— 
The Principal, Brighton Tecknical College, Brighton 7. 

ASSISTANT PHYSIOIST (Basic grade)*at the Regional Radium 
Institute, Bradford—The Secretary, Royal Infirmary, Bradford. 

DEMONSTRATORS IN (2) AGEIOULTURAL BOTANY (preferably with an 
interest ın plant physiology]; (b) MicRoBIoLOGY (with interests in 
dairying or soll microbiology); and (c) AGRICULTURAL CHEMISTRY (with 
qualifications in agricultural chemistry or chemistry)—The Registrar, 
'The University, Nottingham. 7 

LECTURER IN CHEMISTRY— The Secretary/Treasurer, Royal Tech- 
nical College, Glasgow. 24 

IECHANIOAL and ELEOTRIDAL ENGINEERS (with, or obtaining, a 
first- or second-class honours degree or equivalent in mechanical or 
electrical engineering), for important projects at Miniétry Of Supply 
Establishments in the South of England, which include research and 
development on ram:;jet eng-nes and gas turbine propulsive systems 
for supersonic speed ;* mechanical and electrical devices for projectiles 
and rockets; instrumentation; aircraft’ and aircraft e pi 
The Ministry of Labour and National Service, Technical and Scientific 
Register (K), 26 King Street, London, 8.W.1, quoting C.430/6A. . 

READER IN MARINE BioLoay at the Unjversity of Hong Kong- 
The Secretary, Association «f Universities of the British Common- 
Rena 36 Gordon Square, London, Wo (Hong Kong, Octo- 

er 31). " 
> RESEARCH ASSISTANTS IN CHEMISTRY-—TIhe Clerk to the Governors, 
oolwich Polytechnic, London, 3.E.18. uti 

SOrENTIFIO EXHIBITIONS ASSISTANT, Assistant Experimental Officer 
-grade (with G.C.E. (advancec) 1n two scientific subjects or equivalent, 
and preferably with drawing office experience and an interest in 
display work), for work in the Publicity Section of the Department of 
Scientific and Industrial Tesearch in London—C M.956, London 
Appointments Officer, Min&try of Labour and National Service, 
1-6 Tavistock Square, Loncon, W.C 1. 


r 


" là 
EOTURER IN THE DÆPARTMENT OF ELECTRONIO ENGINEER- ' 


à 


" 
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SENIOR LECTURER IN PHYSIOLOGY AND PHARMACOLOGY at the Survey of India. Technical Report,.1052 (From 1st April 1951 tc 
Technical College, Bradford—The Director of Education, Town Hall, 31st March 1952). Part 1: Topographical and Other Surveys. Part 2: 
Bradford. Map Publication and Office Work. Pp. v--47--2 Index Maps. Rs. 6 
SENIOR TECHNICIAN, Grade 1 (with a wide knowledge of histological 9s. 6d. General Report, 1952 (From 1st ‘April 1951 to Sist March 
techniques), IN THE MORBID ANATOMY DEPARTMENT, to be responsible 1952). . X1--78--6 Index Maps. Rs. 18. 288. 8d. (Dehra Dun. 
for the routine work under the direction of a Chief Technician—The Survey of India, 1955.) ee 
Secretary, St. Albans City Hospital, Normandy Road, St. Albans, Eighth Annual Report of the Pacific Marine Fisheries Commission 
Herts. “> for the year 1955. Pp.16. (Portland, Oregon: Pacific Marine Fisheries 
3 s Commission, 1956.) {184 
Council of Scientific and Industrial Research. Field Research Insti- 
tute, Manbhum. Report of Director for the year 1954-55. Pp.ili+37. 


` . i , . ute, hi 
REPORTS and other PUBLICATIONS. Wise i fepe rk 


on of Gra 
: . (Brooklya, N.Y.: Armand Lowinger, 1956.) 
(not included in the monthly Books Supplement) z Publications de P'Institui. National pour l'Étude Agronomique du 
ngo Belge. as Anatomique des Bois du Congo Belge. Vol. 2: 
Great Britain and Ireland . Spermatophytes (Annonaceae RUTAS Monilminceaa; Lauraceae: 
D apparidaceae). Par Lucien Lebacq. Pp. 36+ es. (Bruxelles : 
vo ge sonet of Tondon., Beori of the sedan Avalon: Intl National pour ade hgtéaoique dv Congo Bugs 1068) 
London, 1956.) 18 Yal . 

PT i Yale Medical Library. Annual Report including the Report of the 
Imperial MOM. cM. Denies of hess lat even Historical Library, 90 m 1955. Pp.30. (New Haven, Conn.: Tu 
Institute, 1956.) 184 S rary, . . 

Science Masters’ Assoclation. Report of Committee and Balance udan Government. Ministry of Agriculture: Forests Department. 
Sheet, 1955. Pp. 33. (London: Selence Masters’ Association, 1956.) [184 Report for the period July 1953 to June faster’ Stn +71. Gero A 
Department of Scientific and Industrial Research. Forest Products Minig ry of Agriculture, Forests Deparment » 195 }, 1 y a A 
Research Bulletin No. 36: -Merantı, Seraya and Alied Timbers. By’ yo, porso Natural History-Museum. Fieldiana A in ogy. ol. is 
J. D. Brazier. Pp. vi+37+4 plates. (London: H.M. Stationery 70; 34+,Some Amphibians from the Lowlands of North Borneo. By 
Office, 1956.) 2s. 6d. net. : 184 Collection Of wishes fou doultmectacn Venda By Robert P. 
NM Du AR coe AN EI CM RS 
3d. net. [184 , . . d 
" United States Naval Observatory. Circular No. 64: Positions, 
en dmiralty E TAM pte ert nl poe the Hydrogra ne Areas, and Counts of Sunspots, October-November-December, 1955. 
Gubarson, R.N. Pp. 5. (London: Admiralty, 1956.) [18 By Winifred Sawtell Cameron. Pp. 16. (Washington, D.C.: U.S. 
British’ Electrical and Allied Industries Research Association, Naval Observatory, 1956.) s res 
Technical Report N/T71: A Study of Domain Structures in Alnico. Transactions of the American Philosophical Society. (New eries. 
By Prof. D. È. Bates and Dr. D. B. Martin. Pp. 5+6 plates. 7s. 6d. Ql. 46, Part 1: The French Revolution Seen from the Right: Social 
Technical Report Z/T100: Atmospheric Freezing, Pulsations and Theories in Motion, 1789-1799. By Prof. Paul H. Beik. ER: i1+-122. 
Evolutionary Progression in the Long-Perlod Variable Stars. By Dr. (Philadelphia : American Philosophical Society, 1966.) 2 dollars. [184 
C. E. B. Bruce. Pp. 6..48. 02. (Leatherhead: British Electrical and Unesco. Scientific Institutions and- Scientists in Latin America. 
Allied Industries Research Association, 1956.) [184 Mexico (3er Volumen). .Pp. ili+76. (Montevideo: Unesco Science 
- Royal Institute of Chemistry. Lectures,-Monographs and Réports, ©°-0peration Office for Latin America, 1955.) ra [184 
1956. No.1: Fluorocarbon Derivatives.’ By Dr. R. N. Haszeldine, _ Author Index covering "Lists of No. 7 to 12 of Scientific Papers 
Pp. ii+49. (London: Royal Institute of Chemistry, 1956.) [184 published in the Middle East, 1951 to 1955. Pp. 40. (Cairo: Unesco 
Philosophical Transactions of the Royal Society of London. Serles A: Science Co-operation PE 19659 di ion tee 
Mathematical and Physical Sciences. No. 959, Vol. 249 (19 April 1956) . P sa presented at the International Technical Co orbe 
The Asymptotic Solution of Linear Differential Equations of the  T'Onservation of the Living Resources of the Sea, Rome, 18 A ries 
Second Order in a Domain Containing One Transition Point. By 10 May 1955. Pp. xli+371. (New York: United {Nations ; f: m= 
T W. J. Oliver. Pp. 65-97. 11s. No. 960, Vol. 249 (19 April 1956) : don .M. Stationery -Office, 1950.) 3 dollars; 22s. 6d.; 13 isi 
reU ao procera once ar c ret = el The Work of WHO, 1955. Annual Report of the Director-General to 
Society, 1956.) E É ja4 .the World Health Assembly and to the United Nations. (Official 
Flora of Tropical East Africa. Connaraceae. Edited by Dr. we B. Records of the World Health Organization, No. 67.) Pp. xil +241 +16 
Turrlll and E. Milne-Redhead. Pp. 27. (London: Crown Agents lates. (Geneva: World Health Organization, London: HN. 
for Oversea Governments and Administrations, 1956.) 38. [244 ‘Stationery Office, 1956.) 6 Swiss francs; 10s.; 2 dollars. we E = 
Department of Scientific and Industrial Research : National Physical- ., Institut Royal Météorologique de Belgique. Publications, Série B, 
Laboratory. Notes on Applied Science. No. 18: Standard Capacitors No.19: Le Temps en 1954. Par Dr. R. Sneyers. Pp. 46. Contributions. 
and Their Accuracy in Practice. Pp.-iv+10. (London: H.M. retur Éléments de Météorologie. Chapitre 4 d Blements de Thermo- 
53 r ue e Statique " S "i 
Stationery Office, 1955.) 18. 3d. net. [244 D afour. di e Ced de de He deanigue de i Atmosphère. Par 
e : ` i. Defrise. Pp. 82. No. 24: Comparaison de Pluviométres. r 
> ; Other Countries . Dr. L. Poncelot. Pp. 14. No.25: Sur l'Analyse des Réparatitions Statis- 
East African Meteorological Department. Memoirs. Vol. 3, No.4: tiques Discrétes. Par Dr. R. Aneyers. Pp. 16. No. 26: The Aeronomic 
Report on Experiments on Artificial Stimulation of Rainfall at Problems of Nitrogen Oxides. Par Dr. Marcel Nicolet. Pp. 19. No. 27 : 
Mityana, Uganda, September-December, 1954 By Dr. H. W. Sansom, Nitrogen Oxides and the Alrglow: Par Dr. Marcel Nicolet. Pp. 13. 
D 7 . Margman and G.'England. Pp. 10. (Nairobi: East African No.28: Surle Degré de aeit des Ressources en eau Météorique. 
Meteorological Department, 1955.) - E Par Dr. L. Poncelot. Pp. 15. (Uccle-Bruxelles; Institut Royal 
New Zealand Forest Service. Bulletin No. 1? Forest Pathology in  Météorologique de Belgique, 1955.) [184 
New Zealand. By J. J. de Gryse. Pp. vi+62+12 plates. Annual Proceedings of the Symposium on Nutritive Aspects of Preserved 
Report of the Forest Research Institute for the year ending 31 March Food, Swedish Institute for Food Preservation Research,, Gdteborg,. 
1955. By H. V. Hinds. Pp. 80. (Wellington: Government Printer, Sweden, October 1954. (SIK. Publikation No. 115.) Pp. 1--173. 
1955.) VU [604 (Göteborg: Swedish Institute for Food Preservation Research, 1956.) 
Administration Report of the Government Museum, Madras; the 30Sw. Cr. PN - 184 
National Art Gallery, Madras; the Government Museum, Puduk- . Union of South Africa. Council for Scientific and Industrial 
Kkottai;- ` and the Connemara Public Library (Exchange Section), Research: Library and Information Diyision. Register of Current 

; for 1954-55. Pp? iil+46+2 plates. (Madras: Government Scientific Research at South African- Universities, 1955. PP 
Presa, 1950. s : [04  vihi--341. (Pretoria: Council fof Scientific and Industrial Research, 
Western Region of Nigeria. Annual Report on the Forest Adminis- 
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Belge, 1956.) 160 francs. ; v V. i 
Carnegie Institution of Washington.  Year-Book No. 54 (July 1, "(Nairobi: Coryndon Memorial Museum; Cambridge: Deighton ey 


1955, Pp.xxxix--9--211--3 plates. (Washington, D.C.: Carnegie’ ^ Durban Museum Novitates. Vol.4, Part 14: Mordellidae and Scrap- 
Institution of Washington, 1955.) Cloth, 1.50 dollars; Paper, tiidae in the Collections of the DurbansMuseum. 29: Contribution to 
is P [s the Knowledge of Mordellidae and Scraptiidae. By Dr. Marlo E. 

Metropolitan Life Insurance Company. Statistical Bulletin, Vol. 37 Franciscolo. Pp. 215-244. bs. net. Vol. 5, Part 15: Miscellaneous 


- (February 1950): Hospitalization of Men at the Working Ages. Pp.12. Taxonomic Notes on African Birds. By P. A. Clancey. Pp. 245-000 


(New York: Metropolitan Life Insurance Company, 1956.) -*_[184 2s; net. (Durban: Durban Museum, 1950.) 
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roles distinct from 


lower running: costs. 


Zeo-Karb Na. A sulphonated coal product containing 
both strong and weak acid groups. 


Zeo-Karb 215, A nuclear sulphonated phenol resin 

containing also hydroxyl groups. 

Zeo-Korb 225. A unifunctional cross linked sulphon- 
` ated polystyrene resin in bead form of high capacity 

and exceptional chemical and physical stability. 


Zeo-Karb 226. A unifunctional cross linked metha- 
crylic acid resin in bead form containing -only 
carboxyl groups as.the ion active groups. 


De-Acldite E. A high capacity anion exchange material 
of medium basicity. 


De-Acdite FF, A unifunctional very highly basic 
anion exchange resin in bead form based on cross 
linked polystyrene and containing quaternary am- 
monium groups. 


` For full technical information plé&se write to: THE PERMUTIT COMPANY LIMITED. 
Laboratories: Dept. V.H.92, Permutit House, Gunnersbury Avenue, London, WA. 
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1 \1 ION EXCHANGE MATERIALS 


The use of Permutit lon Exchange Materials in many 


water treatment, has resulted in the develop- 


ment of numerous new industrial processes giving improved results and 
Some materials now available are:— . " 


De-Addite G. A unifunctional weakly basic anion 
exchange resin in bead form based on cross linked 
polystyrene and containing diethylamino groups. 
De-Acidite H~ A material similar to ** De-Acidite G” 
but containing dimethylemino groups. 

A mixed zation and anion exchange 
resin for demineralisation in a single column. 
Decalso F. A synthetic sodium aluminium silicate 
suitable for the separation and concentration of 
vitamins and hormones. 

Decolorife-Asmit. A resit of high porosity for re- 
moving colour from solucions. 
Permaplex C-10. A highly selective cation exchange 
resin membrane containing SO4H groups. 

Permaplex A-10. A highly selective anion exchange resin 
membrane containing queternary ammonium groups. 


Head Office and 
Telephone: CHIswick 6431 


, Permutif lon Exchange Materials — Made in Britain by Brifish Labour 








THE NIVÓC, 


~ 


APERIODIC BALANCE. 


€. Only - 2 ring weights—300 and 600 mg.—both ` i 


"v 


mechanically applied. 


_ €: 300 mg. is the smallest weight required to give 
direct readings fo 0.1 mg. 


^ 


CAPACITY : 
‘PERIOD’: 
Toad. 


200 g. SENSITIVITY : 0.1. mg. 
7 seconds—no load; 14 seconds full 
SCALE: reading 300 mg. ` 


May we -send you leaflet P1912? 


Tee, 


` 


GRIFFIN & GEORGE LIMITED ` 


Incorporating GRIFFIN & TATLOCK 


W & J GEORGE & BECKER ` - 





. -STANDLEY BELCHER & MASON Jy 


delxi 


^ 


Telephone: ?ERivale 3344 — 
MDMA 


Head Office: Ealing Road, Alperton, Wembley, Middlesex. 
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-LECTURES AND COURSES UNIVERSITY OF "MANCHESTER 


UNIVERSITY OF BIRMINGHAM 

DEPARTMENT OF GEOLOGY > 

POSTGRADUATE COURSE IN APPLIED' 

GEOPHYSICS 

The course is designed mainly as a basic tram- 
ig m methods of geophysical prospecting. It} 
comprises lectures and practical and laboratory: 
work with the main types of prospecting-equip- 
ment, together with a summer ‘field course -of,.six 
weeks’ duration The normal entrance qualifica-. 
tion is an honours degree in physics with some’ 
„knowledge of geology, or an honours degree in 
“geology with subsidiary physics, but graduates, im |: 
other sciences who have’ reached a satisfactory 
standard in these subj .may be considered 


. The course will commence 1n October, 1956, and 


finish the following Septémber. , Candidates will, 
be required to submit a detailed reports on their 
field work, and this will be combined "With the 
results of a written examindtion for the awardiof 
a Master's. degree. The fee forsthe course, m- 
cluding the examination fee,1s £71 is. In certain 
instances 
awarded 

Further details may be obtained frofa*the Regis- 
trar, the University, Edgbaston, Birmingham; 15, 


- and” applications for admission should be sent P 


` 


4 


. Grad R LO 


him, not làter ¿Jhan September d ey 
. CL. BARNES,, ` 
H Secretary 

* The University, 


Birmingham, 15. eu 


NORTHERN POLYTECHNIC 
^ HOLLOWAY, LONDON,"N 7 Pu 
Principal * x 'S. M. Symons,” "Ph. D., ; nis 
AR.CS., D.LC, F Inst.P. ac 
Day and evening courses for the ont P aud 
external B.Sc. degree examinations of the’ Uai- 
versity of. London m chemistry, physics, mathe- 
matics, botany, zoology and geology. Facilities. 
for research in science (full-time and part-time). 
‘Courses for the M Sc. degree by, written examina- 
tion and dissertation in mathematics, physics and, 
chemistry . Day and_ evening courses, for the | 
and Grad‘Inst P. examinations > 
“Courses are also conducted (day and evening) for 
the simtermediate examination of the Pharma- 


. a 
pt 


. ceutical Society, intermediate B Pharm. and first? 


medical examinations of the University of ‘Lon- 

doh, and’ for the general certificate of eduéation.” 

Next session begins September 24, 1956. s 
"Prospectus on application -Tel: : NORth 416867 


` COUNTY BOROUGH OF * ; 


BOURNEMOUTH 


BOURNEMOUTH MUNICIPAL COLLEGE QE, 
TECHNOLOGY AND COMMERCE... 





Principal : : M. L. Yates, -M.A (Com.), M.Sc Tech... o'g 


v- 3t Ph.D., MI.Mech E 

Ful-tüme and part-time ‘courses are provideds! in- 
preparation for the following: B.Sc, General 
(Chemistry, Physics, Biology, Mathematics); B.Sc 
Engineering — (Electrical;;. "MechanicaD ; «B.Sc. 
Economics ;. Umversity of London External .De- 
grees!’ Accountancy. ‘Provision is ades. for 
students’ social and athletic interests.” 

Application. for admission should be addressed 
to the Principal, from whom any furthér parucu- 
lars required, may be obtamed, Telephone 
Bournemouth 1520-1. * 


UNIVERSITY: COLLEGE, LONDON 
(Gower Street, W C.D. Dr. A, Denton'(Um- 
versity of Melbourne) will give a Public Lecture 
entitled * Regulation of Sodium Ion Coritent. in 
Sheep with Parotd Fistulae "on Tuesday, July 3 
at 515 pm.—Admission free, without ticket. 
E. A L. Gueterbock," Secretary. 2 x 


OFFICIAL APPOINTMENTS | @ 


ASSISTANT CONSERVATOR- OF - 


FORESTS, CLASS 17 
CYPRUS 

To adthinister the Forestry ‘College at Pro- 
dromos and to be responsible for the teaching of 
its syllabus. Candidates must possess a university 
degree in forestry, with experience of teaching 
foresters. Appomtment*on contract for four, 
_years in the salary scale £1,236 to £1,548, plus an 
“overseas allowance of 20 per’ cent of salary;, A 
gratuity of £37 10s. is payable for each completed 
three months of satisfactory service. Outfit allow- 
ance of £30. Free passages for officer, wife and 
up to'three children on apporntment and satisfac- 
tory completion of contract Government quarters 
at moderate- réntal. 

Apply, giving -brief particulars, to the Director 


D 





3S. Bol; 


? of Recruitment; Colonial Office, London, SWI, 


"duntur BCD.61 117107. 


E 


a maintenance" allowance , may bej, 


Applications are mvited for posts iù the De- 


.| partment of Physics at the following grades: 


Senior Lecturer, Lecturer and Assistant Lecturer. 
| Salary scales per annum: Senior Lecturer £1,400 
by £50 to £1,750 ; Lecturer £650 by £50 to £1,350 ; 
Assistant Lecturer £550 by £50 to £650. Initial 
salary and status according to qualifications and 
experience. „Membership of F.SS.U. and 
children’s allowance scheme. 

Applications should be sent not later ‘than July 
-4,°1956; to the Registrar, the University, Man- 
chester, 13, from whom further particulars and 
"forms of. application may be obtained 


* UNIVERSITY OF DURHAM 


"The "University 1s about to install an electronic 
“digital, "Computer (Pegasus) and invites applica- 
tions ‘for the post of Director of the Computing 
Laboratory, which will be situated «in. Newcastle- 
*upon-Tyne. The appointment will date from 
October 1, 1956, or such date as may be arranged 
The intial salary will be, within the- scale for 
Readers (£1,450 to £1,750) with family allowances 
and membership of E.S.S U. 

Further particulars ^ may.be obtained from the 
undersigned, with whom twelve copies of applica- 
tions, including the names of three persons to 
whom reference may be made, should be lodged 
i^not. later than "Saturday, June 30, 1956 : 
"m E. M.: BETTENSON, 
ÁN Registrar. 
“University ‘Office, * 
"€ 46 North Bailey, Durham. 


"NATIONAL VEGETABLE 


RESEARCH STATION 
ENTOMOLOGY SECTION 
SCIENTIFIC OFFICER‘ 

-Applications are invited^from honours gradu- 

ates for ecological and population studies of soil 
"pests as affected by^insecticldes. Salary for men 
£514 per annum, rising to £933 (£666 per annum 
-on confirmation); salary for women lower but 
equal pay bemg introduced. Starting salary ac- 
cofding to age, qualfications and experience. 
F.S SU. superannuation. , ‘_ 
+ Applications (four copies), with names and 
addresses of three referees, to the Secretary, 
National Vegetable “Research Station, Welles- 
bourne. by July/7,*1956.— 


CoO TT 
EXPEDITION TO. ANTARCTICA 

Geologists .reqbired by Falkland Islands De- 
*pendencies Survey” for service 1n the, Antarctic for 
30 months.uüder conditions „which ‘are a test of 
character and' resource. Commencing salary ac- 
cording to age in scale £400 rising to £540 a year 
with all. found mcliding clothing and canteen 
stores,’ «Free» passages»? “Liberal leave on  full.|, 
*salary Candidates, * "preferably single, should 
"possess an.-honours degrec.in geology although |* 
those with lower "qualifications may be considered. 
They must be of high physical standard and have 
<a. genume mtérest in polar-research and travel 
'and a real enthüsiasm for hard work under trying: 
conditions, 

4 Write to the Crown Agents, 
London, S W.1. State age, name in block letters, 
full qualhfications and experience and quoté 
M3B/43195/ NF. 


AUSTRALIAN NATIONAL 


: ;UNIVERSITY 


Pd JOBN CURTIN SCHOOL OF MEDICAE 
* * RESEARCH 
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“Applications are invited for the following Y posts” ' 


m the Department "iof Medical : Chemistry -Head | 
of Department: Professor *Adrien Albert): -Two 
Research Fellowships (Organic Chemists) ;> one 
| Senior Research Fellowship; and one ‘Research 
Fellowship (or two Research Fellowships). (Physi: 

Chemists;. with experience in .spectroscopy. 
ind electrochemistry) The’ main ‘work ‘of the. 
Department is on heterocyclic compounds, especi: 


‘ally pteridines, pyrimidines and purines and on-|'and/or postgraduate experience. 


chelation of metals. Successful candidates will be 
expected to take up duties 1n Canberra in Séptem- 
ber, or soon thereafter, when the Department will 
be transferred” from London to newly completed 
and well equipped laboratories Commencing 
„salaries “will be determmed- within the ranges 
. £A 1,900 to £A.2,350 (Senior Research Fellowship) 
"and. "£A 1,200 to £A 15800 (Research Fellowship). 

‘Appointments will be for three years in the first | 
instance, from date of, embarkation Reasonable 
"travel expenses will, be paid and assistance will be 
given on housing, Superannuation is of the 
F.S.S.U pattern. - 

Further particulars should be obtained from the 
Secretary, Association Of . Universities of the 
British-> Commonwealth, - 36 Gordon Square, 
London, W.C.1. Applications close on July 23, 
1956 cb 
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provident fund,” 








‘HEM. OVERSEA CIVIL SERVIC 
- CHEMIST, GEOLOGICAL SURVEY OF 


"Quahfications. Fust- or good second« 
honours degree*in chemistry. Candidates mus: 
„prepared to spend the greater-part of their 1 
‘on, analysis of, ores, minerals and rocks. Pre 
ence will be given to candidates with experi 
in: such work ' Duties,» Analysis of ores, rc 
and minerals, with particular reference to the « 
of. tungsten, beryl, niobium «and tantalunis, 
analyses of limestones. to work in close co-op 
tron with the’ department's ore-dressing laborat 
-Xerms of appointment. On permanent and ; 
Sionable or contract/gratuitycterms with em: 
ments in the ‘scale £816 to £],620 per ann 
Variable cost of hving allowance. Outfit Mi 
ance. , Free passages. Quarters provided 
rental, ^ Generous leave, Free medical attent 
Income tax at’ local rates. 

Apply to „Director of Recruitment, Colo 
- Office, London, S W.1. State age, qualificau 
and’ experience. Quote BCD.105/9/06. 


—M——— MÀ MÁMMÁÀÁÁ 
OUNCIL OF SCIENTIFIC ANE 
x^ INDUSTRIAL RESEARCH 
Applications invited for post of Direc 

National Metallurgica Laboratory, Jamshed; 

Work consists mainly of fundamental and 
plied research in ferrous and non-ferrous me 
and minerals with view to ,develop and exp. 
the primary and secondary metallurgical indust 
of the country.‘ Applicants? should possess: 

„High academic „qualifications; (i) published 

‘search work on'metallurgy and physics or phys 

" chemistry as applied to metallurgy ; and Gi) pi 

tical experience “ot modern metallurgical proces 

Preference given’ to those w, uth at least ten ye. 

administrative experience ise van Institution of 

pute or large industrial concern. Salary, Rs.2, 

“per month in scale Rs.2,000 by Rs.100 to Rs.2,: 

“41,800 by £90 1,t0 £2,250 per annum appre 

mately). Higher salary to exceptionally qualit 

candidate. Appointment on contractual basis 
period of three-or five years. The incumb 

Selected eligible. to. join Council's contribut 

(Unfurnished bungalow at 10 : 

cent of salary':: First class sea passage for. 

pontee and wife, ] 

- "Applications, o on plain paper, giving full « 

tails regarding: age, nationality, academic qual 

“cations, expeniefice, etc, with copies, of, te 

monis and published papers, should“ reach 

‘High Commission, of India, Establishment 1 

partment, India House, Aldwych, Fondon; W.C 

before July 22; 1956. 


~ ASSISTANT? CONSERVATOR. Ol» 


a FORÈSTS, CLASS 1 

o (FOREST RESEARCH OFFICER), CYPRUS 

-Tò adminstér? the Research Branch of 
„Forest Department. To continue existing resear 
“and to initiate further sylvicultural expenmen 
-Tọ direct entomological, pathological and clima 
logical research ‘and other special investigatiq: 
To control the Library. Candidates mast poss 
a university degree in forestry and” wide expe 
“ence of forest research. Appointment on contr 
‘for two years in'salary scale £1,236 to £1,‘ 
-pl]us overseas allowance of 20 per cent of sak 
"and “cost of. living allowance of 9 per cent 
salary. Gratuity: of £37 10s is payable for es 
completed threemonths of satisfactory servis 
Outfit allowance of £30. Free passages for offic 


z "wife and three children on appointment and sat 


«factory completion” of» contract 
Apply2giving bref particulars, to the Direo 
of- Recrultment,: Colonial Office, -London; S W 
sioune BCD.6i] 17/08. i 


Z% FEDERATION OF MALAY A* 
RESEARCH OFFICERS, MINES 

"" DEPARTMENT 

Qüalifications Degree in mining, “metallur 
"or^chenucal engineering, preferably with honor 
“Duties: R 
"search into mining and mineral diessing "pro 
lems and the application of results; through pbi 
„stages, to utilization in the field. The work w 
"be carried out‘m»the Research Laboratories of t 
Department of Mines and in the field. Terms 
appointment. On, contract fof” three years m t 
first instance with emoluments iñ the scale £1,1- 
to £2,119 per annum, plus ‘at temporary, variat 
cost of living allowance. Expatriation pay of b 
tween £91 andx£133 per annum for marri 
officers without - “children and between £182 
£259 per annum,for thosé with children Gratuit 
Free passages. Quarters provided, 1f available- 
"rental. Free medical attention. 
Income tax at local rates. 

Apply to Director of Recruitment, Coloni 
Office, London, S.W.1, state“ age, qualificatio» 
and experrence, quote BED.99/23101: + " 
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A recent publication 


BIOMATHEMATICS 


CEDRIC A.. B. SMITH 
M.A., Ph.D. 


Lecturer in Statistical Genetics, 
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High Vacuum Process 


Monochrom. laterference 
. ' Filters, Achromatic Beam 
Splitters, Dichroic Beam 
Splitters, Heat Deflectors, 
Cold Mirrors, Front-Surface 
Mirrors, Cut-Off Filters, 
Anti-Reflection Coatings and 
- many other Thin Films 


The need for mathematics in biology is 
continuallyzincreasing. This importantjbook 
is intended as a reference book for post- 
graduates in blology, and it also provides a 
readable introduction for the early stages of 
a biological course. The author's patient 
skill in exposition removes many difficulties 
" of the more advanced processes. 
Write for Technical Circulars 
**This is an excellent book... very strongly recommen- 
ded to anyone requiring either a systematic course of 
reading in mathematics at this (student's) level, or a 
reference book, and its use should by no means be 
restricted to those whose main interest is in biology." 
D. R. COX, in The journal of the Royal Statistical 
Society. 


7i2 pages. Third Edition. Price 80s. net 
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ERTED MICROSCOPE Jamin Refractometer 
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for liquids or gases - 
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e Average accuracy in measurement of refractive 
index is approximately 0.000001 for gases and 

0.000002 for liquids. 
The elimination of all spring adjustment to the 
mirrors results in great stability and freedom from 
DN vibration. Worm wheel gearing actuates the com- 
: pensator. Tubes up to 50 cm. length can be used. 
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ACADEMIC FREEDOM ` 


N his recent book, “Academie Freedom in Our 

Time’’* (see also p. 1190), Prof. R. M. MacIver 
akes a number of suggestions for the defence of 
:ademie freedom which are intended for American 
saders. They require re-thinking and modification 
afore they could be applied in the British Common- 
ealth ; but there is much in the book that is of 
»neral interest and highly pertinent to issues which 
ave recently been raised in the Commonwealth. His 
atement of the intra-mural and extra-mural rights 
hich arise from consideration of the scholar’s 
inction and consequent service to society have, 
owever, a general validity and apply in Britain and 


lsewhere in the Commonwealth as much as in the, 


‘nited States. Three are intra-mural: the right 
wwcofessionally to decide matters calling for profes- 
onal competence; the right to a stetus commen- 
irate to his responsibility and consonant with his 
migh ‘service to society and civilization; and the 
ght to conditiohs of tenure that secure him against 
ismussal or professional penalization save for -pro- 
»xssional meompetenee ^or conduct that in the 
idgment of his professiénal colleagues renders him 
nfit to be a faculty member. Extra-murally, there 
re the right.to & private life free from controls that 
re not imposed on other citizens, and the right to 
xercise the same political and civil liberties that are 
njoyed by other citizens. 
The validity of Prof. Maclver's general thesis and 
Me application of these conditions were amply 
emonstrated by papers presented last August at a 
ymposium on the place of the Australian university 
a the community (see Nature, June 9, p. 1071), and 
«y the difficulties in which the University of Tasmania 
as found itself involved in recent years, and which 


ave nob been removed by the report of the Royal- 


lorumission of inquiry set up last year. It is abun- 
Mantly clear that the, mam trouble and major 
Mifficulties in Australia arise from the lick of a clear 
md widespread public understanding of the nature 
nd purpose of a university, and perhaps especially 
rom the absence of any considerable nucleus among 
roliticians and industrialists of those who have them- 


elves passed through a university and acquired a”, 


‘espect for it and understanding of the conditions 
sential for its effective work. By and large, there 


s not that mutual understanding and respect between . 


the university administrator and the Government, 
whether Minister or Civil servant, which, as American 


observers have been quick to note, is one funda-. 


mental factor in the smooth functioning of the 
BUniversity Grants Committee in Britain. 

In the syniposium just noted, Prof. A. Boyce 
Gibson suggested that in certain respects the Aus- 
mralian universities stand nearer those of the United 
States than those of Great Britain, and for that 


season alone ib might well be that Prof. Maclver’s_ 


* Academic Freedom in Our Time. By Prof. Robert M. MacIver. 
Pp, xiv-+-829. (New York: Commie Univ. Press; London: Oxford 
Univ. Press, 1955.) 32s. net. 


book on the American tmiversities, and also a related 
volume by Prof. R. Hcfstadter and W. P. Metzger 
entitled “The Development of Academic Freedom in 
the United States'"* (ses also p. 1190), may be more 
effective in breaking down the parochialism which is 
one of the weaknesses of. Australian universities, as 
both Prof. D. M. Myers and Prof. J. B. Polya have 
emphasized, than any corresponding volume from 
British sources. Moreover, by displaying the problem 
of academic freedom in its widest context, they 
should certainly promcte the public understanding 
of the issues that is an essential step towards the | 
resolution of these difficulties in Australia. Nor is. 
Australia the only place in the British Common- 
wealth where excessive concern with the utilitarian 
or vocational aspect of a university to the neglect of 
its primary purpose is endangering the work of a 
university or thé.maintenance of standards. - - * 
"Prof. MacIver. points out specifically the danger to 
university work and standards inherent in any 
unqualified assertion tkat its business is to prepare 
the student for his place in society. In a society that ` 
practises racial segregation; for example, a university 
which accepts this view will tend to inculcate in the 
student the ideas of segregation, with the consequence. -` 
that scientific knowledge regarding racial qualities 
would be rejected or Gistorted, and any university 
administrator or teacher who ventured to contradict 
the prevalent myths would be liable to be dismissed.* 
The bearing of this observation on the situation in^ 
South Africa is obvious, and Prof. Maelver's volume 
should bring further sapport to the Universities of 
the Witwatersrand and of Cape Town in their stand 


against the policy of the Government. 


It is no less relevant to the issues which have 


_recently come to the fore at thé new inter-racial 


University College of Rhodesia and Nyasaland. The 
College, which is to open its doors in March 1957—a 
year later than was originally hoped—will have both 
African and European students and, as now planned, 
the University College , represents a compromise 
between the recommendations of the Carr-Saunders 
Commission and the original plans of the inaugural 
board of the Rhodesian University. Although it is 


“a multi-racial‘institution; the two groups of students 


are to live in different hostels, but they will mix 
without distinction in shoir academic work, in sport 
and socially. 

Concern has, however, been expressed in the House , 
of Commons about these arrangements, the pertinent ~ 
question being asked whether ıt was a contribution 
to*muilti-racial policy to separate the races in an 
educational institution like this ; and on May 8 Lord 
Lucas asked the Government whether, in view of the 
Government's financial contribution to the establish- 
ment of the-College, it is satisfied that the proposed 
residential arrangements are consistent with the 
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principle of a multi-racial university. The Secretary 
of State for Commonwealth Relations, the Earl of 
Home, in his reply, pointed out that the Carr- 
Saunders Commission considered that separate 
hostels would be in accordance with the ‘multi-racial 
principle. He believes that the University College 
should first concentrate on establishing conditions 
which will attract both Europeans and Africans to 
the College. When that is secured, many .other 
developments will follow which we-cannot as yet 
foresee. i . 

One of the most satisfactory features of the 
Government's reply is not the reassurance that the 
proposed residential. arrangements are consistent 
with a multi-racial institution, but the clear under- 

„ Standing of the nature of a university institution and 
deep respect for its autonomy which are implicit in- 
Lord Home’s words. It was not‘merely that he had 
great-confidence in Dr. Walter Adams, principal of 
the College, as a most enlightened. and progressive 
man; he categorically refused to interfere from 
Whitehall with people who really know their business, 
and maintained that it is only right to leave the 

~ autonomous Council of the College to make the 
arrangements most likely‘to attract both Africans 
and Europeans to the College. 

The question was worth asking for two reasons: 
as demonstrating the sensitiveness of public opinion 
. in Britain to anything that’ approaches apartheid, 
and as promoting a clearer, understanding of the 
nature of a university institution. The most dis- 
turbing feature of the whole-episode is the extent to 
which the Labour Party, as shown by its criticism, 
has failed to grasp either’the nature of a university 
of the extent, to which the new University College 
already represents an importent-advance. As Sir 
Roy Wellensky, Deputy Prime Minister in the 
Central African Federation, recently observed, the 
fact that Africans and white people would be meeting 
and working at university-level is itself a great step 
forward. Rhodesians to-day are much more racially 
minded than people are in Britain, though less so than 
South Africans, and proposals for still closer relations 
might well have delayed indefinitely the establish- 
ment of the College. Account has to be taken also 
of the climate of opinion, and Dr. Adams was clearly 
right in commentmg that the policy of separate 
residences and dining halls is not an issue of principle 
but a matter of practical convenience. ` 

Dr. Adams added in his letter to Mr. Gaitskell that 
the Labour Party in Britain has made the task of 
_ the College Council doubly difficult by converting 
_ into a political and party issue a matter which it was 
. proposing to solve by common sense and experience 
within the.College comraunity. It is fundamental to 
the success of the College, as he pointed out, that it 
should attract European students who, unlike the 
Africans, have the option of going to universities in 
South Africa. If they or their parents boycott the 
College, the opportunity .for inter-racial co-operation 
within the common standards of university life would 
be lost. 

What needs to be grasped is that segregation in 
living quarters is an entirely different matter if the 
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races concerned are already close together -tha: 
when, ás in Rhodesia, they are far apart. In actus 
fact, the College will bring them a good deal close 
than they have ever been before, and the next step 
should come by growth from within rather than b, 
pressure from without: If the. autonomy of th 
College is respected, we may look forward to th 
impact on the intellectual level of Rhodesia of -it 
academic staff. There are others on its staff beside 
Dr. Adams in whose integrity and judgment every 
confidence can be felt, and they will be helped mos 
in the task of rooting and {spreading the academi. 
spirit of Central Africa if they are encouraged t: 
resist pressure from any external source. The attemp 
to put pressure on them can only defeat the very 
purpose of the College, and the lack of understandin, 
of the issues which has been shown by politie 
leaders in Britain is a further.reason.for welcominj 
any volumes such as those of Prof. MacIver and hi 
colleagues referred to earlier. Such volumes car 
spread & clearer understanding of the nature o 
academic freedom, of its importance, in any demo 
cratic society and of the ways in which it is bes 
defended against the dangers that threaten. it in ou 
time. 
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FREEDOM IN AMERICAN 
UNIVERSITIES ` ` 


‘The Development of Academic Freedom in. thé 
United States 
By Prof. Richard Hofstadter and Walter P. Metager. 


Pp. xvi--627. (New York: Columbia University 
Press; London: Oxford University Press, . 1955.) - 
45s. net. 


Academic Freedom in Our Time 
By Prof. Robert M. MacIver. Pp. xiv+329. (New 

York: Columbia University Press ; London: Oxfordill 
University Press, 1955.) 32s. net. 


Y e 


T is claimed in the preface to the scholarly andi 

massive book on the development, of academic 
freedom in the United States, which Prof. E. Hof- 
stadter and Prof. W. P. Metzger have written under 
the American Academic Freedom Project, , that 
academic freedom has become oné of the central 
issues of our time. However, apart from Prof. 
Hofstadter's opening chapter on the: European 
heritage, in which he traces the growth of the idea 
of toleration, and that in the second part, in which 
Prof. Metzger analyses with such discernment the 
German influence on the American universities, the 
book is concerned almost exclusively with the problem 
of academic freedom as it has presented itself in the 
United States from the founding of the first college 
to the Second World War. That is no less true of the 
other book, by Prof. R. M. MacIver, the director of 
the Project, which deals with academic freedom in 
our time and is also written under the auspices of 
the Project. Both books contribute to the clearer 
understanding of the issues at stake and of some of 
the failures that have surprised or disappointed 
6bservers outside the United -States; they should 
help to prevent hasty judgments, as well as indicate 
where and how help can best be grven to American 
universities in their defence of academic freedom, 
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without arousing misunderstandings or making their 
struggle more difficult. 

The book by Profs. Hofstadter and Metzger con- 
ains much that will be new to those in. Britam who 
ire interested in the question of academie freedom, 
ind it has a wide interest in that it gives a very 
‘eadable account of the development of the univer- 
sities in the United States. While not purporting to 
oresent a systematic account, the book leaves the, 
reader with a very clear understandmg of the way 
muversities have developed in the United States, of 
she differences in their government and organization 
which sometimes puzzle a British observer and of how 
American universities Have been subjected to in- 
Juences and pressures from which British universities 
nave largely been free. 

“It is as a-contribution to such understanding that 
the book is- opportune. ~The immense range and 
variety of, the American scene are displayed with 
scholarship ; .but detail ıs never allowed to become 
‘urdensome,: and the primary concern -with the 
€reedom of members of a faculty is always evident. 
The issue of freedom for students is scarcely dis- 
cussed, except wheré it converges on that of the 
€roedom ‘of. the faculty. Prof. Metzger’s chapter on 
4he German influence is one of the most interesting 
and suggestive in the whole volume; it brings out 
snot merely the manner whereby the conception of a 
university as-.2 research institution contributed to 
the emergence: in the United States of the modern 
suniversity, m. which: research took a place along with 
seaching “as. a major function, the methods and 
woncepts of science displaced the authority of religion, 
nd m which the academic profession took on, for 
whe first time in full measure, the character, aspira- 
wions“and standards of a learned profession, but 
requally it makes clear the selective character of the 
American reaction tò this German influence and 
«specially in the matter of academic freedom. Even 
more than the influence of Darwinism, which itself 
«contributed to a new conception of academic freedom, 
is to be noted from this chapter the vitality of the 
American university which constitutes one of the 
«surest grounds for confidence that it will continue to 
find means. to safeguard its freedom effectively, no 
matter from what quarter that freedom is threatened. 

Prof. MacIver's book ts mainly concerned with the 
past decade and a half and with the dangers arising 
from heresy hunts and the poisoning, of American 
academic life in the name of security. His intro- 
ductory chapter is a brilliant exposition of the 
ultimate, issues involved in academic freedom both 
for the university and: for the society of which it is 
a part. The ability of Americans to grasp what is at 
stake and to state the issues clearly has been re- 
peatedly demonstrated by observers at the seventh 
Congress of Universities of the Commonwealth, in 
volumes such as "Government Assistance to Unver- 
sities in Great Britain" and in the writings of Prof. 
Gellhorn, Prof. H. 8. Commager and Alan Barth, as 
well as in earlier volümes of Prof. MacIver. Prof. 
Maclver’s new book continues that tradition. While 
he describes objectively the nature of the present 
attack on academic freedom in the United States, the 


conditions and forces that constitute the real danger, ; 


his book is as valuable for the clear picture it gives 
of the relation betwéen academic freedom and the 
ultimate function and purpose of a university—for 
example, its contribution to an understanding of the 
nature and danger of McCarthyism and the security 
problem in the United States. It should help to that 
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clear understanding ‘of the nature and function of a 
university which is n» less essential for obtaining 
that support of publie cpinion on which it increasingly 
depends if its work is to be effective and the financial 
resources drawn increasingly from public funds are 
to be assuréd. 

* What Prof. Maclver brings out especially is that, 
in standing for academic freedom, the members of a 
university are doing nc more than assert the essential 
condition under which the university is able to make its 
gredt contribution to the moral quality of society and 
to its spiritual as well ss to its material advancement. 
Society aswell as the-aniversity suffers if procedures 
are instituted’ which sariously affect the integrity of 
institutions of learning, the intellectual independence 
of the faculty, or tha». professional status of their 
administrators. Moreover, Prof. MacIver explains 


very clearly but trenódhantly exactly how infringe- , 


ments of academic freedom are detrimental to a 
democratic society and why it ıs so important that 
the people as a whole should come to appreciate just 
what a university 1s and does; should learn how, 
much of great and lesting worth it contributes to 
society and how essertiàl it is that its freedom be 
sustained and its stardards advanced ; and* should 
recognize how devoted and disinterested the work of 
the true scholar is. 

Prof. Maclver’s booz is thus of interest to British 
readers both as a challenge to popular exposition of 
the meaning of a university and as a contribution to 
that work of assisting the community in general to 
regard the university ‘not with suspicion from a 
distance but from near at hand with affection so that 
the community itself-becomes the guardian of its 
integrity. R. BRIGHTMAN 
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- PHYSICS OF STELLAR ` 
ATMOSPHERES 


Physik- der Sternatmospháren, mit besonderer 

Berücksichtigung der Sonne: 

Zweite Auflage. Von Prof. A. Unsóld. Pp. ix+866. 
(Berlin: Springer-Verag, 1955.) 168 D.M. 
JT HE first edition of Prof. A. Unsóld's book 
(reviewed in Nature, 142, 075; 1938) was a 
masterly achievement which presented a large field 
of astrophysics from a unified point of view, and for 
many years formed an invaluable foundation for 
study and research. By combining the results of 
physics and astrophysics, it played & particularly 
valuable part in developing the theory of the latter 
to a state where its consequences could be directly 
tested by observation. 

The enormous advances of the past two decades 
have transformed the study of stellar atmospheres 
almost beyond recognition. Various aspects of this 
progress are excellently dealt with in monographs 
such as those by S. Caandrasekhar (1950), V. Kour- 
ganoff and I. W. Busbridge (1952), R. v. d.:R. Woolley 
and D. W. N. Stibbs (1953), and L. H. Aller (1953 
and 1954)—setting the stage for an up-to-date treat- 
ment .of the field as w-vhole from a basically physical 
point of view. The nəw edition of Unsóld's book is 
therefore welcome. “= 

The first part, on zhe general features of stellar 
atmospheres in thermal equilibrium (105 pp.), dis- 
cusses the basic radiation laws, observational tech- 
niques and results regarding solar and stellar 


4 


2 


1192 


radiation, and the derivation of mean physical 
conditions in stellar atmospheres using the Boliz- 
mann and Saha equations. Here there are relatively 
few changes. 

Part 2, on the continuous spectrum and structure 
of a stellar atmosphere (182 pp.), has been thoroughly 
rewritten and more than doubled in length. The 
prinerpal advances in this field have been the develop- 
ment of new methods of solution of the equation of 
transfer in grey and -non-grey atmospheres, the 
discovery of the overwhelming contribution of-the 
negative hydrogen ion to the continuous opacity in 
the atmospheres of the Sun and other stars of:spectral 
type F and later, and the development of & more 
detailed understanding of the effects of convection. 
In addition, this section contains numerical resulte of 
calculations of continuous absorption coefficients and 
other quantities of great practical value in all 
research on stellar atmospheres. 

Parts 3, 4 and 5 deal with Fraunhofer lines (293 
pp.) After a detailed discussion of the practical 
measurement of line profiles and total intensities, 
the basic theory of spectral transitions is given, 
followed by a treatment of- re-emission processes 
(scattering, absorption and non-coherent scattering) 
and the derivation of the absorption profile in the 
presence of damping and Doppler effects. The 
following chapters, on broadening by collision and 
Stark damping, and on the calculation and measure- 
ment of transition probabilities, represent a complete 
revision in structure and content; an extremely 
valuable new chapter gives a list of the literature on 
oscillator strengths up to 1954. In Part 5 (160 pp.) 
the physical theory is applied to the problem of line 
formation in an actual stellar atmosphere. After the 
development of the curve of growth, its application 
to the '"Grobanalyse" determination of the mean 
temperature, surface gravity and composition of the 
Sun and of three early-type stars is described in 
detail. There follow discussions of “Feinanalyse” by 
the method of model atmospheres, and numerous 
other topics in the formation of stellar absorption 
lines are considered. No reference is made to emission 
lines, although it is likely that these may be formed 
under certain circumstances in normal stellar atmo- 
spheres, without requiring the presence of diluted 
radiation in extended envelopes—a subject specific- 
ally excluded by the author from his terms of 
reference. Part 5 concludes with a general discussion 
of the various systems of spectral classification. 

Part 6 is devoted to solar physics (183 pp.), and 
begins by emphasizing the basic importance of 
hydrodynamics and hydromagnetics in this field. A 
brief summary of observational techniques is followed 
by an account of the solar cycle, granulation and the 
effect of photospheric temperature inhomogeneities 
on Fraunhofer lines, sunspots, facule and the question 
of a general magnetic field. A discussion of the 
elements of magneto-hydrodynamics precedes an 
account of solar and stellar fares. A further chapter 
deals with eclipses, the chromosphere, corona and 
prominences; the problem of the heating of the 
corona 1s treated in a very stimulating way, and the 
spectra of prominences and spectroheliogram phen- 
omena are given a detailed interpretation. 

Finally, there 1s an entirely new Part 7 on radio 
astronomy and cosmic rays (68 pp.). A historical 
introduction is followed by & summary of the funda- 
mental quantities, the quiet Sun, solar bursts, 
radiation from the Galaxy and discrete sources, and 
(briefly) the 21-em. line. The final chapter of the 
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book deals with the problem of the relationship. 
between radio noise and cosmic radiation. 

- Three appendixes give physical and astronomicaM 
constants, spectroscopic notation, and the properties 
of exponential integral functions. The very detaileda 
bibliography (56 pp.) lists 1,781 references, comparedl 
with 691 in the first edition. 

Prof. Unsold’s gifts as an expositor of a field tc 
The 
treatment of the subject is crystal clear, and the 
style is not only elegant and very personal, but alsc 
so lueid that even & reader with a limited knowledge 
of German ean follow the argument without difficulty. 
The physically significant points are emphasize 
throughout, and mathematics for its own sake is 
avoided ; close contact is maintained between theory 
and observation. The description 1s everywhere 
enlivened by the author's individual assessments, andl 
his treatments of subjects on which other mono- 
graphs are also available—such as solar physics— 
&re so independent and interesting that their value 
is not at all diminished. On severdl topics, shortage 
of space prevents a detailed presentation of the case 
for certain conclusions that are perhaps controversial, 
and sometimes the impression is given -that the 
subject is more ‘cut and dried’ than rb really is. 

The author's achievement in integrating into a 
coherent discipline a vast mass of scattered astro- 
physical research can scarcely be over-estimated. I 
venture to suggest that it would now be of, the utmost 
value if Prof. Unsóld were to give a sithilar treat- 
ment (in a supplementary volume of about half the 
present size) of the other very closely related topics 
that remain, such as emission lines, shell stars, dis- 
tended envelopes, nove, variable-star atmospheres, 
planetary nebule, peculiar stars, -and the inter- 
pretation of molecular spectra. Such a book, together 
with the present work—both written from a single 
point of view—would form a completéd background 
to research on the radiation emitted from stars. 

The book is very attractively produced and will be 
of immense value to celestial and other physicists 
concerned with spectroscopy, photometry, cosmic ray 
research and ionized gases. It places all” astro- 
physicists incaleulably i in Prof. Unsóld's debt.. 

ARTHUR BEER 
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SERVICES’ TEXT-BOOK OF RADIO 


Electronics 

By Dr. J. Thomson, Edited by the Technical Staff 
of Wireless World. (The Services’ Textbook of 
Radio, Vol. 3.) Pp. ix+259. (London: H.M 


Stationery Office, 1955.) 12s. 6d. net. 


"5E increase in the importance and complexity 
of radio in the Armed Services and outside them 
can be measured by the changes that have taken 
place in Service literature on the subject. It is a 
far cry from the original “Admiralty Handbook of 
Wireless Telegraphy" to the ‘Services’ Textbook of 
Radio" in seven volumes. The “Admiralty Hand- 
book” was always good value for money to the 
ordmary purchaser, owing to the conditions of its 
publication, and this is true of the present ‘Services’ 
Textbook”. As stated in the foreword to the whole 
series, the books are intended for three distinct 
classes of readers—the beginner, the technician and 
the advanced reader. For the benefit of the beginner, 
more difficult sections (which do not break the 
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continuity) are specially marked, while there are 
appendixes giving more advanced mathematical 
proofs for*those able to follow them. In my opinion, 
this System has worked well in Vol. 3.- It is &' sign 
of the times that electrical engineers and technicians 
are now expected to have some knowledgé of the 
structüre Jof matter. The rapidity with which new 
materials. and methods are bemg produced makes the 
acquisition of this knowledge very desirable. ‘In 
this. book, :& very readable and accurate (to the best 
ofsmy rather limited knowledge) mtroduction to this 
subject is given. 

The author is, of course, an expert on valves and 
acquainted with recent developments. The chapters 
on valves are a happy blend of theory and practice, 
being illustrated by references to modern types, and 
numerical values are stressed throughout. A sug- 
gested explanation is given for the fact that oxide- 
coated cathodes can be used at high voltages and 
currents: under pulsed conditions. After discussing 
high-frequency effects in ‘conventional’ valves, 
klystrons and magnetrons are described. Noise is 
given a fuller treatment than 1s usual in a general 
book of this.kind. Space does not permit of more 
than a brief description of gas-filled devices. 

Thus js one of the first general text-books to contain 
a treatment of transistors. The difficulties which 
beset an author writing on a subject like electronics 
can be seen from p, 199, where it is stated that the 
problems, of quantity production of the germanium 
triode haveshot yet. been solved’; and on p. 216 it is 
suggested ' that point-contact transistors are already 
in use experimentally, but the junction transistor “if 

ib can be made in quantity, will have many important 
uses I agree that there is much to be done to make 
cheaper and more consistent transistors in large 
quantities,;: but the above statements scarcely repre- 
sent the present position. They can be understood, 
however, when 1t 18 observed that, although the book 
was published in 1955, the author’s preface is dated 
April 1952. Interesting chapters on electron optics, 
cathode-ray tubes and photoelectric devices complete 
the-book.*: The rationalized M.K.s. system of units is 
used and standard symbols, except that x is still 
retained for permittivity. Needless to say, there are 
no ‘jars’! 

'The.book can be thoroughly recommended- for any 
of the three classes of reader for whom it is intended. 
The style-of writing is easy, the author seeming to 
be in elose touch with the reader. The diagrams are 
clear and fulfil their purpose. C. R. Stoner 
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OPTICAL -INVESTIGATION OF 
DIAMOND SURFACES 


The Microstructures of Diamond Surfaces . 
By Prof. S. Tolansky. Pp. viii--67 4-143 plates. 
(London: N.A.G. Press, Ltd., 1955.) 40s. net. 


NVESTIGATIONS of the surface topography of 

crystals have yielded many results of fundamental 
significance in recent years. The observations of 
growth spirals on the surfaces of crystals of beryl 
and carborundum which were made in Prof. S. 
Tolansky’s laboratory provided some of the first 
evidence to support Frank’s theory of the role of 
screw dislocations in crystal growth. Since then, it 
has been realized to an ever-increasing extent that 
the study of the microtopography of the surfaces 
which result from the final stages of crystal growth 
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and from subsequent controlled sublimation, ds 
etching, chemical attack or progressive dissolution 
provides one of the most powerful means of deriving 
information about the distribution of dislocations 
and their-behaviour in crystals. 

By his development and application of & series of 


‘essentially simple—yet surprismgly powerful—optical 


techniques which permit the quantitative study of 
surface features from the coarsest down almost to: 
molecular dimensions, Prof. Tolansky has made a 
valuable contributicn to this aspect of the physics 
and chemistry of solids. He has taken advantage of 
the opportunity provided by the publication of this 
volume to demonstrate the application of his methods 
to the study of the structures of natural surfaces, 
of cleavage surfaces, and of etched, polished and 
indented surfaces of diamond crystals.  Multiple- 
beam interferometry, the powerful crossed-frmges 
technique and the light-profile method are clearly 
and briefly discussed and their utility and Immitations 
outlined. The appiication of each technique to a 
number of different problems is well illustrated, and 
one of the most impressive features of the volume is 
the inclusion of one hundred and forty-three photo- 
micrographs of outssanding quality. : 

The distribution of trigons on natural surfaces of 
diamond and the microtopography of these features 
as determuned by the, different optical methods pro- 
vides one of the mam topics of the book. The author 
expresses the very definite opmion that the trigons 
have ther origin in phenomena which occur during 
the final stages of crystal growth, and that they are 
not to be attributed zo localized attack on the surface 
as a result of changmg physico-chemical conditions 
in the medium surroundmg the crystals after the 
conclusion of crystal growth. He illustrates the 
experiments on controlled oxidation with molten 
potassium nitrate which have been carried out in his 
own laboratory witk a further series of fine photo- 
micrographs. No evidence has been found for-the 
participation of screw dislocations in the processes of 
crystal growth and controlled oxidation m diamond. 

The cleavage of diamond 1s of considerable interest 
to the physicist, the mineralogist and the lapidary, 
and the observation that Type 1 diamonds which 
absorb below 3000 A. have an imperfect cleavage 
compared with Type 2 diamonds, which only begin 
to absorb below 2060 A., is noteworthy. It 18 sug- 
gested that this may be correlated with the supposed 
greater purity of tha Type 2 diamonds. In other 
substances, there is also often a correlation between 
the perfection of cleevage surfaces and the purity of 
the specimens. 

The chapters on the formation of ring cracks on 
diamond surfaces by the application of a rela- 
tively lightly loaded hemispherical diamond indenter 
and on the comparative properties of the different 
crystallographic surfaces of diamond and the state of 
polish which can be achieved on them, although 
representing only an interim report on work which is 
still in progress, will interest engineers and metal- 
lurgists who are conzerned with industrial diamond 
tools and indenters. 

With his adequate elementary introduction to the 
optical techniques, and his beautiful illustrations of 
their application, the author can scarcely fail in his 
mam objectrve im writing this book, which’ was to 
interest as wide a variety of workers as possible in 
the methods for the investigation of the microtopo- 
graphy of surfaces wnich have been developed in his 
J. W. MITCHELL 


` 


1194 


Evolution of a Scientific View of thẹ Universe in the 
Physics of the Seventeenth and Eighteenth 
Centuries ; 

By B. G. Kuznetsov. (In Russian.) Pp. 

(Moscow: Academia Nauk U.S.S.R., 1955.) 

roubles, 25 kopecks. , 


HIS is the first of three volumes, published in 

the U.S.S.R., dealing with the emergence under 
the impact of science of a rational attitude in inter- 
preting the universe. The present volume covers the 
age of Galileo and Newton.. It is the result of careful 
studies of original writings: scientists of all nations 
are considered, and the story of their life and work 
is told with painstaking objectivity. 

Unfortunately, the book is not so much concerned 
with the growth of scientific as distinct from pre- 
scientific thought as it is concerned with the political 
implications of this growth. The philosophical views 
of scientists are given undue prominence; they are 
placed side by side with the views of philosophers 
and other non-scientific writers and given good or 
bad marks by the way of appropriate quotations 
from Marxist authorities. All this is embedded in 
lengthy and incoherent narratives of political events 
and economic developments, submerging every finer 
and more subtle feature of scientific thought. The 
author, presumably an expert m historical docu- 
mentation, seems to have only second-hand knowledge 
of science and is given to modes of pre-scientific 
thinking. - 

Science is presented in this book as a pitifully dull 
assemblage of trivial facts and outmoded specula- 
tions; unfortunately, this approach is not confined 
to Conimunist countries or to writers with Com- 
munist leanings. It is repellent to most scientists, 
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' who are in any event wary ofhistory. Soviet scientists 


are not likely to take a more friendly view of a book 
of’ this kind than their Western colleagues. The 
present work could not even be recommended as a 
history of the social relations of science, although 
this is its main subject. R. EiSENSOHITZ 


Rufiji 
By R. de la Bere Barker. Pp. 157+13 plates. 
(London: Robert Hale, Ltd., 1956.) 15s. net. 


HIS is a simple and unpretentious account of 
life in the wilds of East Africa, with special 
reference to the birds and beasts, from hyenas 
scavenging around the native villages to the elephants 
that also come occasionally as unwanted visitors. 
“One day," writes the author, “while I was resting 
in the shade of the high bank beside a water-hole 
from which we had drawn water for our tea, four 
elephants m file came stridmg up a path in the dry 
river bed of the Matandu River. They had a mighty 
thirst, and those who have experienced the scorching 
sun of the dry season m that land can sympathize 
with them. The tall elephants eame right up close 
before they saw me and then they all made the 
neatest right-about-turn in complete silence. Off they 
went, one behind the other, just as they had come, 
perhaps reflecting gloomily to themselves that all the 
best places were being spoilt by trippers these days." 
The illustrations are from most excellent photo- 
graphs; for example, the plate facing p. 129, which 
is an aerial snapshot of a.packed-mass of hippo- 
potami at rest on a mud bank. Such pictures bring 
home to one some idea of the teeming wild life of 
Africa, a wild life growing rapidly less before the 
advance of white settlements. Mr. R. de la Bere 
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Barker 1s to be envied: his long years among the 
creatures’ of this Rufiji area; the fish in the river, 
the snakes and other reptiles, the teeming insect 
throng, the innumerable birds, the many mammals, 
including the natives, are all described with a simple 


. vividness that brings them to life on the printed page. 


FRANCES Prrr 
Organic Chemistry 
By Prof. Lewis F. Hatch. Pp. vii+324. (London: 
McGraw-Hill Publishing Company, Ltd., 1955.) 34s. 


HIS very readable text-book is written for those, 

such as agriculturists and nurses, to whose main 
studies organic chemistry is ancillary. Prof. L. F. 
Hatch devotes thirteen of his twenty chapters to the 
more formal aspects of the science. He considers the 
simpler classes of compounds, the preparation of 
some prominent ones, and the behaviour of func- 
tional groups. His descriptions are clear and thorough, 
and he uses up-to-date reactions. Conforming to his 
plan, he does not account for chemical behaviour by 
the electronic theory or bring in quantitative work. 
His later chapters deal with such subjects as deter- 
gents, dyes, elastomers, enzymes, fats, fibres, 
medicinals, pharmaceuticals, and protems. Each 
chapter ends with students’ exercises and suggestions 
for further reading. 

As is to be expected, much emphasis is laid on the 
economic and industrial application of the com- 
pounds. Whether he is discoursmg ‘on aspirm, 
rodenticides, or on chemicals to keep bread fresh, 
Prof. Hatch always makes his subject one of absorb- 
His brightly written book, with tts 
well-selected half-tone plates, 13 to be recommended 
to the class for whom it has been written. Moreover, 
the up-to-date reactions and the coverage of subjects 
such as petroleum and agriculture make this a 
suitable volume for a school science library. 

s Q. Fowrzs 

Bibliography on Hearing 

Prepared by the Psycho-Acoustic Laboratory, Har- 
vard University. (S. S. Stevens, Director; J. G. C. 
Loring, Compiler ; Dorothy Cohen, Technical Editor.) 
Pp. vi4-599. (Cambridge, Mass. : Harvard University 
Press; London: Oxford University Press, 1955.) 
55s. net. ` 


HIS remarkable compilation of more than ten 

thousand titles of publieations on hearing up to 
the year 1952 inclusive represents a second edition 
of an earlier less ambitious ‘‘Bibliography on 
Audition", which was published in mimeographed 
form in 1950. In the first part of the work, titles are 
arranged alphabetically under the name of the first 
author, with cross-references in the case of multiple 
authorship. There is also a list of anonymous pub- 
lications. Unabbreviated titles are listed in their 
original language, and are followed, if necessary, by 
a translation into English. The references are given 
in the abbreviations laid down in the “World List of 
Scientific Periodicals’ (Oxford, 1934). 

A classification of the subject under 315 headings 
is appended. The usefulness of this list is naturally 
lunited, and its accuracy rather doubtful, as, m the 
majority of cases, the judgment of the compiler rests 
on titles only. 

A glossary of abbreviations used in the references 
and definitions of relatively unfamihar words, mostly 
from the Slavic languages, form a useful addition to 
a book which every worker in the field of hearing is 
bound to welcome as a guide to an alarmmgly 
voluminous and widely dispersed hterature. 
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THE AIME ENERGY RESEARCH ESTABLISHMENT 
.THE FIRST TEN YEARS 


HE passing of the first ten years of the Atomic 

Energy Research Establishment, Harwell, was 
marked by a series of open days held in the last week 
of May.. The last such occasion was in 1950, at which 
time the nuclear power programme was in its infancy 
and the work of the establishment was directed prin- 
cipally to helping the Industrial Group with the 
design problems of the production factories. As a 
result of-the substantial relaxations in security 
classification made before the Geneva Conference on 
the Peaceful Uses of Atomic Energy last year, it was 
possible to show a large proportion of the work and 
the achievement of the Establishment in the first 
critical decade, much of it for the first time. Indeed, 
1$ proved possible to invite more than two thousand 
scientists and technologists from industry, govern- 
ment research establishments and universities to a 
‘University Open Day’ on June 1, when visitors were 
able to move freely about the Establishment and 
select which of the exhibits they wished to see. 
Earlier in the week, members of both Houses of 
Parliament, correspondents of the international and 
technical Press and representatives of the surround- 
ing district were invited to join parties touring the 
principal exhibits. 

In the past five years the Atomic Energy Research 
Establishment has grown to be one of the largest 
research establishments in Great Britain. This rapid 
increase in size has been matched by a great increase 
in the available experimental facilities. New labora- 
tories for the Chemical Engineermg and Metallurgy 
Divisions have been built, and a new wing specially 
designed for the easy handling of highly active alpha- 
emitting materials has been added to the mam radio- 
chemical building. The Chemical Engineering Labora- 
tory is of particular interest; itis a galleried building 
carefully designed for the speedy erection of large 
pilot - plant scale experiments involving active 
materials. In addition to BEPO and GLEEP, four 
other reactors are now in operation. All four new 
reactors are low-energy reactors primarily designed 
for research into the reactor physics of a particular 
system. Thus DIMPLE is a heavy-water reactor in 
which many different types of core can be built; for 
example, the basic design of the Materials Testing 
Reactor DIDO, now approaching completion at Har- 
well, was investigated in this reactor. Another reactor 
ZETR was bult in order to determine the basic 
physics of simple types of low-energy homogeneous 
aqueous reactor. -Of special interest are the reactors 
ZEPHYR and ZEUS, which are the low-energy pre- 
cursors of the fast reactor experiment now under 
construction at Dounreay. It is especially interesting 
that, in the ZEPHYR reactor, experiments have 
revealed that, for each plutonium atom undergoing 
fission in the core,,1-7 atoms of uranium-233, another 
fissile nuclide, are produced in a thorium blanket by 
capture of neutrons escaping from the core. 

In general, the work of the Establishment is now 
concerned with the basic science and technology ‘of 
all the civilian aspects of atomic energy, although 
some assistance is given to the Weapons Group on 
specific problems. Thus for two years the Establish- 
ment carried out technology and feasibility studies 
on the prototype graphite-moderated gas-cooled 
reactors which are now being built at Calder Hall. 


The first reactor there became divergent just before 
the open days began, and the heat produced will be 
used for generating electricity for the National Grid 
in the autumn. Harwell has now a good deal of work 
to do in helping industry in the development and 
design of the improved power stations of this kind 
which are to be built by the Central Electricity 
Authority in Stage I of the government nuclear 
power programme. Among examples of this kind of 
work shown was the continued study of the reaction 
between carbon dioxide and graphite in a ‘loop 
experiment’ in the BEPO reactor. 

Work is going on at Harwell and-in the Research 
and Development Branch of the Authority’s Indus- 
trial Group on the second stage of the nuclear power 
programme, when it is expected that plutonium from 
the Stage I reactors will be available to énrich reactor 
fuels. Reactors of two kinds are being considered for 
this stage: one uses light (that is, ordinary) water as 
both coolant and moderator; the other uses liquid 
sodium as coolant and graphite as moderator. The 
technical problems involved in either of these reactor 
systems require a good deal of development work, 
particularly on the acute corrosion problems which 
arise. Their main advantage over the gas-cooled type 
is that they have a lower mitial uranrum investment 
and may have slightly lower capital costs. It 1s 
expected that a prototype of the selected reactor will 
be built in about 1960, and, if they prove to be attrac- 
tive economically, they might replace the gas-cooled 
stations in the later 1960's. The work shown on these 
competitive systems included the water and liquid ' 
sodium loops installed in BEPO. 

Research and development work is:also proceeding 
on reactors the potential large-scale use of which is 
still further off in tims—the 1970's. The object here is 
to achieve ‘breeding’ in order to reduce the amount of 
uranium required to develop power by a hundredfold. 
The ‘fast reactor’ is the first of these. <A. large-scale 
fast power-reactor axperment is bemg built at 
Dounreay in the North of Scotland and two pre- 
cursors, ZEPHYR end ZEUS, have been built at 
Harwell to study the breeding potentialities and the 
nuclear properties of fast reactors using plutonrum 
and uranium-235 as Zuel. ZEUS, which was on show 
during the open days, has the same physical size and 
design as the Dounreay réactor, but is operated at a 
very low power level in order to study the physical 
characteristics of the reactor system. A number of 
other advanced reactor systems are being studied. 
Among these is the homogeneous aqueous reactor 
which uses & hquid instead of a solid fuel; the liquid 
is likely to be a uranium salt in heavy water. Some 
of the work on the continuous processing problems 
involved in these reactors was shown ın the Chemistry 
and Chemical Engineering Divisions. Work on other 
systems such as the liquid metal fuelled system and 
the high-temperature gas-cooled reactor was exempli- 
fied by current work in chemical engineering on the 
problems of dissolusion in liquid metals, and in 
metallurgy on the fabrication of ceramic and cermet 
materials, " 

In order to carry cut this programme, an extensive 
range of experimental and testing facilities is required. 
Typical of the extensive experimental fecilities 


-required for such a programme is the new wing which 
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has been added to the Radiochemical Laboratory. 
This laboratory area is fully equipped for the handling 
of relatively high levels of alpha-activity. Flexibility, 
which is of great importance in such laboratories, is 
obtained by the use of free-standing glove-boxes. All 
the essential services are fed to these boxes from the 


roof void, and maintenance or “replacement of com- © 


ponents inside the boxes is performed in a specially 
designed area to which access may only be obtained 
in a protective rubber suit. The eight-year-old 
general-purpose BEPO reaótor is currently being used 
for at least fifty experiments, and so several new 
reactors for specific purposes are being built. DIDO, 
. models of which were on show, is a materials testing 
reactor which is expected to be completed in August. 
The neutron intensity thus made available will be 
forty times greater than that in BEPO, and develop- 
ment work will be enormously speeded up thereby. 
PLUTO is a similar reactor to DIDO except that 
there are extensive facilities for the testing of loop 
circuits installed in the reactor. LIDO is a swimming- 
pool reactor intended primarily to help solve the 
problems of reactor shielding design. 

The isotope programme will also benefit from the 
increased flux available in -reactors like DIDO and 
. PLUTO. At the moment radioactive cobalt-60 is 
* produced at the rate of about 12,000 curies per annum 
' for hospitals and industry. It is expected that DIDO 
and PLUTO will produce about 50,000 curies of 
cobalt-60 per annum. Even then there will not be 
enough of this material to meet the rapidly expanding 
demand. In general the facilities for developing the 
applications of radioisotopes to industry are being 
expanded. An interesting feature of this expansion 
was thé formation of the Technological Irradiation 
Group a short time ago, “and some of the lines upon 
which the Group is‘ developing were shown. An 
important feature of the work of this-Group is the 
close collaboration with industry which is to be in- 
creasingly encouraged in the faturë Stable isotopes 
arè also produced in electromagnetic separators, 
two of which were shown by the "General Physies 
‘Division. The latest of these.to be developed has 
& specially designed high resolittion, for the heavier 
elements. 

The very extensive supporting technology required 
for an atomic energy prograinme in all its stages was 
demonstrated ‘by work going on in many of the 
laboratories; For example, it is very important to 
undertake a preliminary ore-separation at the mine, 
and the mimeral-dressing laboratory at Harwell is 
investigating these difficult problems. The Elec- 
tronics- Division is concerned: with the development 
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Bis PROPULSION PROBLEMS 


e [] 


HE . Parliamentary ‘and Scientific Committee 
recently visited the National Gas Turbine 
Establishment, Pyestock, and inspected some of the 
research and development work proceeding there. 
The Committee was.shown a general cross-section of 
the interests of the Establishment; but the greater 
part of the visit was .devoted: to work on the engine 
problems of high-speed flight. 
The engines in production to-day, although basie- 
ally designed for subsonic operation, are still quite 
suitable and effective at speeds up to about twice 
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of apparatus for radiometric geological survey to 
assist m uranium and thorium prospecting, and 
equipment for, prospecting and assay wás shown. 
New methods for the production of uranium and 
thorium metals from purified oxides are continuously 
under development, and work in this field and in the 
field of fabrication of prototype fuel elements for 
research reactors and reactor experiments was on 
view. The Reactor Division is primarily concerned 
with the setting up of experimental critical assemblies 
of uranium and moderators for all new-type reactors 
in the programme, and in this way the physics of the 
reactors can be studied. The chemists and chemical 
engineers were able to show & great deal of their work 
on the processing of reactor fuels and on the methods 
used in separation of-the useful fission products and 
the disposal of the remainder. Among the most 
interesting examples of this kind of work were experi- 
ments designed to investigate the processing of 
reactor fuels by high-temperature melting, slaggmg 
and vaporization techniques. Such methods may m 
the long run eliminate the expensive dissolution and 
metal recovery stages necessary in wet reactor-fuel- 
processing methods. It is expected that large quan- 
tities of the recovered useful radioisotopes will be 
sold to industry in increasing amounts. There is also 
a considerable amount of co-operation with industry in 
the development of the important moderator and fuel 
element materials such as graphite, heavy water, 
zirconium and beryllium and in the development of 
the complex electronic instrumentation of the whole 
project. So far more than four hundred instruments 
have been developed by'such collaboration. 

In addition to the technological work of the Estab- 
lishment, about 20 per cent of the staff work on funda- 
mental research in nuclear physics, radiochemistry, 
solid-state- physics and theoretical physics. The 
work in nuclear physics is concerned with the use and 
development of fundamental research tools such as 
the cyclotron and linear accelerators. The develop- 
ment work on proton linear accelerators and high- 
energy machines is, for example, concerned with the 
accelerator to be used as an injector, the magnet and 
radio-frequency power triode valve design. The first 
tank of a 50-MeV. proton linear accelerator with its 
auxiliary equipment has been completed. Other 
important work of the Establishment includes a long- 
term research programme on the possibility of con- 
trolled thermonuclear reactions. This programme is of 
great scientific interest since it combines the field of 
high-temperature and nuclear physics; but it is far 
away from any practical application. 

' A. H. S. MATTERSON 
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IN HIGH-SPEED FLIGHT - 


a a t 
"OC", 77 By H. CONSTANT, C.B.E., F.R.S. 


that of sound. All the old problems remain, of course, 
and many of these tend to get more difficult rather 
than easier. Thus, whatever the speed of flight, so 
long as we use & turbo-jet for propulsion, we shall 
have the aerodynamic problem of making compressor 
and turbine blading to give the greatest energy con- 
version for the lowest losses, with characteristics 
producing a stable and flexible engine; we shall 
have the problem of developing the greatest possible 
heat release in a combustion chamber of restricted 
frontal area, while maintaining a low pressure loss and 
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a sufficient range of stable operation under all con- 
ditions of flight ; and we shail have the problem of 
so disposing of the. material with which the engine 
is made that every ounce of it is stressed right up 
to the maximum safe limit, bearing in mind all the 
vibratory and transient loads to which it may be 
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subjected. We have, and always have had, these " 


problems, to name but a few of the many which 
define the development baékground of the gas turbine. 
Examples of the work being done on these subjects 
were shown. to the Committee. 

Now, however, that the speed of flight is moving 
deeper into the supersonic range, a set of problems 
which are either quite new, or which have only so 
far given us a glimpse of their full capacity for 
causing trouble, are beginning to arise. Of these 
new problems, probably the most difficult to assess 
fully with our present limited experience is that of 
engine control. In the jet engine of to-day, the number 
of independent variables can be made sufficiently 
small to justify the practice of designing control 
systems by trial and error. But in an engine designed 
to operate over a,wide range of speeds up to, say, 
three times the speed of sound, it will be necessary 
to introduce a number of new variables each of which 
will need controlling to suit the environment of the 
engine. In the first place, the swallowing capacity 
of the intake does not vary with aircraft speed -in 
the same way as does that of the engine, It is, there- 
fore, necessary to adjust the geometry of either the 
intake or the engine in order to match their capacity 
to pass air. Our present thoughts are that the intake 
should be adjusted as the flight speed changes, since 
an adjustment to the engine would be less easy to 
make. A similar adjustment to the capacity of the 
propelling nozzle to pass exhaust gases will have to 
be made when extra thrust is obtained by reheating, 
that is, by burning fuel in the exhaust pipe. This 
adjustment will involve the awkward process of 
changing the throat area of the nozzle.. At high 
supersonic speeds it is necessary, if the highest 
thrusts are to be developed, to use a nozzle of a 
convergent—divergent shape, like an hour-glass in 
cross-section. If efficient and stable operation is to 
be obtained over a wide range of flight speeds, the 
outlet area of this nozzle must be made variable. 
This quite complex mechanism must be so designed 
that leakage past the movable parts is small, and 
cooled so as to operate satisfactorily when passing 
gas at a temperature of 2,000? C. 

Thus a movement of the pilot's throttle, in addition 
to regulating the rate of admission of fuel to the main 
engine, and to the reheat system separately, must 
also control the air-intake and, in two degrees of 
freedom, the exhaust system as well. These controls 
will need to be cross-linked to a function of the air- 
craft speed. One of the principal difficulties antici- 
pated here is likely to occur as a result of a sudden 
movement of the pilot’s throttle. For if the rate of 
response of the engine to the various changes being 
made to its environment has not been correctly judged, 
complete loss of control may result. The Committee 
was given a demonstration of an engine being operated 
so as to give the response-rates on which a rational 
control system could be based. 

Another difficulty that we know will become 
formidable at the higher flight speeds arises from the 
fact that the intake air will, at these speeds, be be- 
coming uncomfortably hot. Due to the motion of 
the aircraft there is a rise in temperature of the air 
in the intake which is proportional to the square of 
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the speed of flight. As a result of this, the tempera- 
ture of- the air at the engine intake increases rapidly 
with speed, and at 2,000 m.p.h. in the stratosphere 
will be as much as 350°C. After entry the air will 
be further , compressed. and would enter the com- 
bustion chdémber at around 500? C. The thrust that 
ean be obtained from an engine depends very much 
on how much heat van.be added to the air after ib 
has entered the combustion chamber, and this is con- 
trolled by the limits set to the temperature at exit 
from this chamber. At present this exit temperature 
is limited to about 900? € by, the materials used in 
the blading of the vurbine. - Thus the temperature 
rise in the combustioa chamber in the example quoted 
above will be only 400 deg. O. This would result in 
a very inadequate ouzput of thrust. The most effective 
way of overcoming this disability is by cooling the 
turbine so that the limit of gas temperature at present 
fixed by the properties of the material used can be 
raised. If, for example, the turbine can be cooled 
by air so that the temperature of the gases entering 
it can be raised from 900 to 1,200°C., then the 
temperature-rise in the combustion chamber would 
go up from 400 to 700°C. and a very considerable 
, increase in thrust would result (about 70 per cent). 

Thus, as the speed of flight increases, although . 
the thrust requirements of the aircraft also increase, | 
the thfust available from the engine would actually 
decrease if its maximum gas temperature were 
maintained constant. This limitation can be over- 
come by cooling ths blades and other surfaces of 
the turbine so that tne gas temperature can be raised 
without the temperature of the metal exceeding a 
safe limit. This prccess can be* continued until the 
temperature of the cooling air, which has to be drawn 
from the engine, becomessso high that-it can no 
longer act effectively, It is difficult to cool with air 
at 500° C. when this imparts a dull red heat to:the . 
surfaces which it serubs ! "When this limit is reached, 
further progress ĉar be made by refrigerating the 
air before it is usec for cooling; but this process 
involves an increase in both weight and drag. , The 
Committee was'shown @ heat-transfer cascade tunnel, 
which has been used for providing the basic daía on. 
cooling, and & turbine’ ‘ désigned in the light of these- 
data, which has been. Operating during the past few 
years at temperatures 3 asthigh as 1,100? C. 

No very clear pictüre- of the behaviour of à gas 
turbine can be obtaiüed until its major: ‘components ` 
—its compressors, turbinéd and combustion chambers 
—have been tested separately under as wide'a range 
of conditions as possible. „From the results of such ' 
tests of components; -it-is possible not only to predict 
the performance of the corüplete engine ‘but also to 
visualize profitable lines of development for i improving 
the performance. Sach,tests as these have already 
become routine for engines designed for subsonic 
flight. They will be all the more necessary under 
the more arduous “conditions “already being 'ex- 
perienced at high speeds’. The Committee was 
shown tests being made for industry on, compressors 
and combustion chambers destined for jet engines 
for high-speed flight. and was given demonstrations 
of some of the hazards involved in the testing of 
complete engines under simulated conditions of high- 
speed flight at altitude. 

There is no doubt that the. attainment of speeds of 
around 2,000 m.p.h. will pose plenty of problems 
for the propulsion engineer; but clear ways 
through these difficalties.are already beginning to 
open up. - 
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URING April 11-13 there were two meetings at 

the Royal Veterinary College, London. On the 

first two days the Laboratory Animals Bureau held 

its ninth annual congress of animal technicians ; and 

on the third day a symposium on infections in 

laboratory animals attempted to summarize current 
problems in this field: 

The symposium was the fourth to be held, and its 
main audience consisted of graduates, in contrast to 
the congress. The fact that such meetings continue 
to attract attention each year is of interest in itself, 
indicating that the animal house is no longer con- 
sidered unworthy of scientific consideration, although 
in many cases it still attracts too small a proportion 
of the laboratory budget. 

To compare laboratory animals with chemical 
reagents is an analogy that has become hackneyed 
and, if followed too far, is'misleading. Reagents they 
may be to the biologist, but they have characteristics 
distinguishing them sharply from the inanimate sub- 
stances with which the chemist has to deal. They 
are not inanimate but living; and they are not a 
homogeneous mass but distinct individuals, however 
nearly the ideal of individual similarity or uniformity 
may be approached. ` 

Laboratory animals are thūs zpod to one 
especial hazard, namely, accidental intercurrent 
infection. As a result.of this hazard the animal may 
die, or the group lose any degree of uniformity it may 
have possessed before infection or might be expected 
to possess without it, and then its value as a reagent 
is diminished or destroyed. The deaths from inter- 
current infection are not accurately known except in 
those laboratories where careful records are kept— 
and there are too many where they are not. A. A. 
Tuffery, speaking at the symposium on epidemiology 
and laboratory mice, and Dr. J. S. Paterson, in his 
paper on'/ the control of infection in rabbits, both 
indicated that such losses are far from negligible, 
and may on occasion be disastrous; nor can a 
remedy be proposed in the absence of more detailed 
recording of incidental losses and their analysis and 
investigation. This point is to-day widely, if not 

' universally, appreciated, and to recognize a problem 
is the first stage towards 1ts solution. 

The problem is not an exclusively veterinary one. 
The emphasis in every paper was not so much on the 


treatment of infection as an untoward experience of 


individual animals, but on its prevention, control 
and elimination. Prof. W. L. Weipers, in his paper 
on the control of infection in laboratory ¢ats and 
dogs, particularly stressed this approach, as did Dr. 
R. F. Gordon, speaking on the control of infection in 
laboratory poultry. A more particular approach was 
indicated by Dr. M. H. Salaman, who has examined 
vaccination as a method for the control of ectromelia 
in mouse colonies; and by Dr. Joan Taylor, who 
dealt -with the commonest, and therefore the most 
important, of all infections—Salmonella infection in 
laboratory animals. Dr. B. Moore and Dr. A. P. 
Goffe spoke respectively on infection in laboratory 
guinea pigs and infections in laboratory monkeys. 
Indeed, four out of eight titles included the word 
‘control’, and all had a decidedly epidemiological 
twist. The same theme was emphasized by the 
chairman, Prof. J. W. Howie, who also added that 
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WHY LABORATORY ANIMALS DIE 


non-bacteriologists might perhaps with advantage 
learn to attribute some of their losses, if recorded, to 
infection rather than to the natural tendency of 
animals to die. 

That laboratory animals do die when they are 
required to stay alive is beyond dispute. The pro- 
portion of those born that fail to survive to weaning 
age may in some species, for example, rats and 
rabbits, be as much as one-fifth,-or more. Nor are 
serious losses confined to the nursing period ; disease 
may take its toll on occasion at any age. That the 
wastage should be so high in rats is alarming; yet 
very little was mentioned at the meeting about 
infection in rats, for the reason that very little appears 
to be known. Something is known about rabbit 
diseases, but not enough to prevent serious infantile 
losses. Mouse colonies have been the subject of many 
Classical epidemiological experiments, and some 
thirty or more incidental infections of mice have 
been described, four of which are of outstanding 
importance (ectromelia or mouse pox, salmonellosis, 
focal necrosis of the liver or Tyzzer’s disease, and 
infantile diarrhea). Yet, of two out of these four 
the ætiology is unknown or uncertain, in one the 
infection: is extremely widespread if not universal, 
and in one only is there any prospect of real control 
through vaccination. 

The situation with regard to guinea pigs is better, 
for their bacterial diseases at least have been studied 
in some detail; but new light has been thrown on 
their possible mode of transmission through the con- 
junctiva or, possibly, the upper respiratory tract. 
Nutrition and other environmental factors probably 
play an importent part in the diseases of monkeys, 
which in any event are too numerous and serious for 
any degree of complacency. The problem of keeping 
a considerable number of cats in one place without 
the serious risk of devastating outbreaks of disease 1s 
still unsolved, although much is known about the 
commoner diseases of this species. Dogs present fewer 
such problems, perhaps because of the great compe- 
tence of the veterinary profession with respect to them. 

A decade ago, certainly two decades, meetings of 
this kind might have passed unattended and un- 
noticed. To-day, the Laboratory Animals Bureau 
does not lack encouragement to continue to make 
both the symposium and the congress annual events. 

The attendance at the congresses numbers regularly 
nearly two hundred, and the high standard of con- 
tributions by technicians is maintained year after 
year. Of particular interest this year was the paper 
by Dr. J. F. D. Frazer on some aspects of the breeding 
of laboratory animals, m which he pointed out the 
effect on the natural functions of the animal, especially 
on breeding, of such environmental factors as light, 
heat, diet, cage-size and design, quality of care and 
much besides. He was addressing technicians, animal 
technicians for the most part, and he seemed to be 
inviting them to make their own contributions to 
knowledge of animal care and good husbandry. 

This brings up a point of more than. trivial interest. 
The term ‘animal technician’ first achieved formal 
status six years ago, when the Animal Technicians 
Association was founded. After six years it is time 
for it to be generally adopted and for the older terms 
applied to animal house staff to be dropped. The 
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grade of animal technician is recognized by many 
employing authorities, such as the Medical Research 
Council, which have undoubtedly learned that good 
&nimal technicians mean good animal material for 
research and investigation. Some universities 
recognize the grade, but others do not; the National 
Health Service does not, nor is the animal technician 
represented on the Whitley Council. Where recog- 
nition has occurred, it has been found to pay in 
terms of better animals, better work and (if costs 
are known) less extravagance through avoidable 
wastage. Why, then, are some employing bodies 
reluctant to follow the excellent lead given by others ? 
No animal houses in Great Britain are so bad that 
they could not be worse; but many are not so good 
that they could not be better if unskilled labour 
were to be gradually popes by qualified animal 
technicians. 
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Although we may regard our standards in Britain 
with some satisfaction (but with no complacency), 
too many laboratory animals still die of infection. 
Some of this wastage could be prevented by more 
skill employed in their care and management; by the 
applieation of existing knowledge of laboratory 
&nimal diseases, and by the investigation (mainly 
epidemiological) of diseases still imperfectly under- 
stood. 

The symposium will be fully reported in Laboratory 
Animals Bureau Collected Papers, Vol. 4 (obtainable 
from the Bureau et the Medical Research Council 
Laboratories, Holl; Hill, London N.W.3). The 
Congress will be fuly reported in the Journal of the 
Animal Technicians Association (obtainable from the 
honorary secretary of the Association, Mr. A. E. 
Mundy, 5 Ouse Bridge Drive, Carlton, Notts). 

W. LAwE-PETTER 


- FOOD TECHNOLOGY AND NUTRITION 


HE 101sb meeting of the Nutrition Society (the 

46th meeting of the Scottish Group) was held in 
the Biochemistry Department of the University of 
Edinburgh on April 28, under the chairmanship of 
Prof. G. F. Marrian, ‘wien the subject of "The 
Impact of Food Technology on the Nutrition of 
Man and Animals” was considered. In opening the 
meeting, Prof. Marrian stressed the enormous im- 
portance of the topic under discussion, since so much 
food is processed. As one speaker pointed out, if ıb 
is-accepted that food processing includes all treat- 
ment received by a foodstuff from its point of origin 
to the point in space and time when it is consumed, 
then barely 2 per cent of our food expressed in terms 
of calories receives no processing. Prof. Marrian also 
referred to the bigger and almost frightening problem 
of world food production, and suggested that the 
topics to be discussed that day warranted considera- 
tion over at least several days. 

The first paper, on food processing and nutritional 
values for man, was by Dr. H. R. Barnell and Miss 
D. F. Hollingsworth, of the Ministry of Agriculture, 
Fisheries and Food. Miss Hollingsworth, who read 
the paper, pointed out that the application of heat 
to starch is essential for its digestion ; that excessive 
heating of fat may cause production of acrolein ; and 
that proteins are sensitive to the application of 
excessive heat and to the removal of heat. Starch, 
sugars and proteins in foods are not normally affected 
by atmospheric oxygen ; but powerful oxidizing agents 
may have an effect. Fats may become rancid on 
storage, particularly in the presence of air. Rancidity 
may also be caused by the activity of micro-organisms. 
Development of oxidative rancidity is affected by 
temperature, light, moisture and by traces of various 
minerals (cobalt, copper, iron and manganese) and 
can be controlled by addition of antioxidants. Ran- 
cidity, besides reducing the value of fat, has adverse 
nutritional side-effects. Of the fat- soluble vitamins, 
vitamin A is relatively stable to heat if oxygen is 
excluded. Light also accelerates oxidation. Vitamin 
D is moderately stable to heat, light and oxygen. 
Vitamin E is fairly stable to heat. but is destroyed 
during development of oxidative rancidity in fats. 
Riboflavin and nicotinic acid are more stable to heat 
than vitamin B,, which is the most labile of the B 


complex. ` Riboflavin is unstable to heat and light. 
Vitamin C is unstable in presence of oxygen and is 
destroyed in sunlight. 

It is possible that a combination of, light, heat 
treatment and a radiation sterilization treatment 
will give eventüally more attractive products than 
those produced by present methods. While on the 
whole it is true thet the effects of processing on the 
nutrients in foods tend to” give an impression of 
losses of nutrients whenever a food is given any form 
of treatment, it was emphasized by Miss Hollings- 
worth that the processing of foods is to a large extent ~ 
a necessity to make them edible and palatable, 
transportable and storable. The final result is 
therefore greatly to increase the supply of nutrients 
to the world’s populations: 

Dr. J. M. Barnes, of the Medical Research Council's 
Toxicology Unit, followed next with a paper on the 
potential toxicity of chemicals used in. ‘food tech- 
nology. He mentioned that many of the substances 
used as food additives posséss no outstanding toxic 
property ; others which may be,used as adjuncts in 
processing or preservation may be toxic, but are 
present in the focd only in very small quantities. 
The study of non-toxic substances resolves itself into 
the problem of trying to prove a negative. 

Food manufactu-ers and alliéd commercial interests 
are so aware of.the problem of toxicity that Dr. 
Barnes considered-it unlikely that any material with 
demonstrable toxie properties will ever be included 
in food prepared in accordance with reputable trade 
practices. However, these may appear in food in 
trace quantities as the result of current practices such 
as compounds with well-marked toxic properties . and 
active as‘ insectizides, fungicides, germicides or 
endowed with other special properties. A safe dose is 


one which the body can dispose of without harm to 168 


normal metabolism. Difficulties arise when no clear- 
cut toxic response occurs with larger doses. There 
are some who sugzest that in some unspecified way 
the prolonged consumption of such substances over 
long periods may injure, health. It has been shown 
that, in the case of certain toxic substances, the 
disposal of small non-toxic doses may be quite 


different from that used when larger quantities are _ 


given. 
ex 


^ 
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Dr. Barnes illustrated the biological complexities 
by reference to maleic hydrazide, a potato sprout 
depressant which. produces inhibition of plant growth 
at concentrations of a few parts per million, and yet 
rats and other animals will grow and thrive on a diet 

as much as 1 per cent of it. When used 
properly, residues of 10-15 p.p.m. may remain in 
the potatoes at the time they are consumed. It has 
been suggested by tho work of Waggoner and Dimond 
that maleio hydrazide exerts its effects on plants by 
stimulating the enzymic hydrolysis of indole acetic 
acid, Bo depriving the plant of this auxin. But cyto- 
logical changes include chromosome splitting. As 
many carcinogenic substances have a similar effect 
on mammalian cells, it has been suggested that 
maleic hydrazide should be tested for its carcinogenic 
effects before being used for human consumpti 


to food play as important a part as 
the biological properties ın determining whether a 
health hazard will be associated with their use. 
While there are comparatively simple acute testa 
which seem adequate for distinguishing powerful 
carcinogens, & definition of a ‘weak carcmogen’ 
not been provided. Surface-active agents may have 
interesting bioldgi effects; but whether or not 
these effects will be shown if the emulsifiers are 
added to bread has not yet been determined. 
Not.only may the chemucals added to food become 
altered, but so too may the food itself and the pro- 
ducts of such reactions might be toxic. The classical 
exemple is the agene of im flour. 
Agenized flour is, toxic to dogs, cats, rabbits and 
ferrets, but rats and monkeys are relatively in- 
sensitive.. Dr. Barnes quoted experiments in the 
United States on nineteen humans, including five 
epileptics, who were given flour treated with 20-30 
times the usual quantity of.agene but without 
aoe any change mn behaviour, general physiology 
or electro-encephalogram. The requires at 
least a hundred times the dose of the active toxic 
agent, methionine sulphoxmine, needed to induce 
fits in the dog. A man eating 2.000 Cal. per day as 
agene-treated flour ingests a dose of 1 mgm./kgm. 
methionine sulphoximme ; the sensitive dog per 
a dose of 2-4 mgm./kgm. ‘to ‘produce fita and 
animal. The nature of the toxic action of methionine 
sulphoximine has not been defined: species differ- 
ences may be due to speed and ability to dispose of 
the toxio substance. 
ise DO poriva See one eee o 
animals with a given substance, then ical 
risk may’ be inourred if such a chemical 18 added to 
food. n Dr. Barnes's view, this should m some way 
be balanced by the simultaneous conferment of some 
benefit to those who incur this risk. 
Mr. N. W. Pirie, of the Rothamsted Experimental 
Station, ın his paper on unexploited technological 
possibilities, pointed out that the three outstan 
possibilities for increased. food are: the synthesis o: 
food, the more economical. use of crops of the type 
we grow, and the explortation of new primary 
sources of food. In his opinion we would ‘continue to 
rely mainly on photosynthesis rather than on syn- 
thesis of the Pade food foods. a people get less than 
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half their energy from le sources, and most 
of the world’s population gets nearly all its energy 
in this way. One solution of the food problem would 
therefore be to increase the amount grown. 


as cassave contain very little. Many leaves, which 
can now be stored by refrigeration, contam as much 
nitrogen as the legume seeds. Investigation of sys- 
tems of husbandry that would ensure large Yields of 
protein-rich and fibre-poor leaves is a technological 


tay ds that deserves fuller exploitation. Even 


normally aped mee oaa of deberi 
"fre protein Pd al cent of protein. 
eaf is already there and valu- 


tion from dilute - carbo- 


pi A ‘vary somewhat in digestibility, and the 
reasons for this are being investigated. Mr. Pine 
thinks ıt wise to postpone careful feeding-trials until 
this phenomenon is more fully understood; but he 
stresses the need for a much more adequate scale of 
research in this important field. He considers it 
illusory to believe that algae, such as Chlorella, are 
peculiarly efficient at trapping pe and giving a 
greater return per acre-year than other crops. 

The sea is an under-exploited environment, and 
both the harvesting of marine mere ee 
of the material harvested are ripe for technological 
investigation. ‘Mr. Pirie believes that, if Britain 
cannot continue to buy its food from the rest of the 
world, it must come to live on its own acres and then 
it must change its style of eating. - 

In his account of some developments 
of mm in anima! nutrition, Dr. J. Duekworth 
first pointed out that most of the common energy 
sources ccs often too low in protein for productive 

and must be supplemented ,to secure 
appropriate ratios of metabolizable energy to digest- 
ein. All protem-rich supplements are 
expensive, relative to the basic energy sources, and 
thus minimum feeding costs are realized only when 
supplements are added at the level that justifies the 
animal's needs. In practice, a margin of safety must 
be added, and the greater the uncertainty about the 
dietary protem the greater this margm must be. 
Sources of uncertamty are: vanation in protem 
content among different batches of individual 
, Variation in amino-acid composition 

within the total protein content, natural variation in 


important amino-acids of the digested protein. An 
independent source of uncertainty is vanation in the 
metabolizable energy of feeding-stuffs disturbing the 
nutritive ratio. 

Important features of .research and (technical 
development are studies on processing to obtain 
by-products of uniformly high protein value, of the 
inheritance of desirable amino-acid levels in feed 


proteins, of the synthetic production of amino-acids 
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and of applying nitrogenous fertihzers to raise the 
protein content of crops of high-energy content. 


In Britain there is the problem of making efficient. 


rations for the livestock with feedirig-stuffs of diverse 
and fluctuating origin and-kmd. The nation is 
dependent on the technological capacity of manu- 
facturers abroad; for example, half the national 
supply of protein concentrates was imported in 1953 
and 1954. In 1955 there was a large increase in 
"supplies, mainly of imported oilseed meals. So far, 
continued Dr. Duckworth, little research on the 
nutritive value and still: less on local processing 
methods has been published from most sources of 
these feeding-stuffs. Processing has generally a 
profound effect on the nutritive value of protem 
concentrates and, if inadequately controlled, yields 
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highly variable products. Only on fish, herrmg, soya- 
bean and cotton-seed meals has extensive research 


' been done, and then almost entirely from the point 


of view of suiting the products to non-ruminant 
needs. A recent trend has been to process oil-seed 
meals for high solubility of protein. Such materials 
are contra-indicated for:ruminants under preferred 
British feeding systems. Attention is now being given 
to developing rapil laboratory tests of protein 
quality. If success is attained, an appropriate amend- 
ment of the Fertilizer and Feeding Stuffs Act would 
give protection against low-value protem concen- 
trates of domestic o> imported origin, and thus lead 
to more efficient compounding of rations. 

Many members and visitors took part in the 
discussion which followed. 


SCIENCE HOUSE, PAKISTAN E 


HE ‘visitor to Pakistan cannot fail to be im- 

pressed by the rapid scientific dévelopment 
which is taking place there. The science departments 
in the older universities are expanding ; new univer- 
sities have been created in Sind, Karachi, Peshawar 
and Rajshahi; the Central and three Regional 
Laboratories of the Pakistan Council of Scientific and 
Industrial Research have been established, and 
important research institutions, such as the Cotton 
Research Institute, the Jute Research Laboratory, 
the Pakistan Standards Laboratory and others, have 
come into being during the past three years. The 
new buildings, many of which have been completed, 
are very impressive. The sites are spacious and 
convenient, and the buildings, of pleasing design, 
have been plannéd with imagination and foresight. 
There 1s ample accommodation for many years to 
come, and expansion will not be hampered by con- 
siderations of space. These institutions have been 
provided by the State, and are a reflexion of the 
importance attached by the Government to the part 
which science must play m the development of the 
country. 

The Pakistan Association for the Advancement of 
Science was founded in 1947, and has been very 
active, having started the publication of Pakistan’s 
first scientific journals—the Pakistan Journal of 
Science and the Pakistan Journal of Scientific 
Research—and organized the annual All-Pakistan 
Science Conferences. 

A new development of great importance has just 
been launched. The foundation stone of the Ismail 
Aiwan-i-Science (Science House), Lahore, was laid 
on January 27, 1956, jointly by Mr. Nasser Ahmad 


; OBITUARIES um : 


Dr. Walter Sydney Adams, For.Mem.R.S. 


WALTER SYDNEY ADAMS, the son of a missionary, 
‚was born in Antioch in northern Syria on December 20, 
‘1876. He was educated at Dartmouth College and 
the Universities of Chicago and Munich, and was 
appointed an assistant at the Yerkes Observatory 
under Hale in 1901. In 1904 he was one of the small 
staff which went with Hale to Mount Wilson to start 
the new Observatory m California. As assistant 
astronomer, as assistant director, as actmg director 
^ during Hale’s illness, and from 1923 onwards as 


Shaikh, and the representatives of science associa- 
tions from Australia, China, India, Pakistan, the 
U.S.S.R., the United Kingdom and the United States. 

Science House will be the integrating centre for 
science in Pakistan. It will contain a large science 
library and a bibliographic, translation and. docu- 
mentation centre equipped for microfilming and 
duplication. There will be'an auditorium to seat a 
thousand persons. ‘here will be accommodation for 
a Human Relations Research Centre, which will be 
concerned chiefly with social science research. 
Science House will a:so contain office accommodation 
for the various soientifie sdtietiés, together with 
seminar and committee rooms, and a press “and 
publications section Zor the various scientific Societies 
and organizations. There will be residential accom- 
modation for visitirg scientists, club rooms and: a 
cafeteria. e 

The building is Situated in the new modern 
residential centre of Lahore, adjacent to the new- 
Regional Laboratorfes of the-Couneil of Scientific 
&nd Industrial Research, and elose to & number of 
mmportant educational-mstitutions and the proposed 
new site for the University of the Panjab. 

This magnificent project was conéeived by Dr. 
Bashir Ahmad and „his colleagues, and has been 
made possible throuzh the generosity of Mr. Nasser 
Ahmad Shaikh, a, leading industrialist in Pakistan, 
who has provided, she funds for building: 1 Science 
House. 

The new building will be completed early i in 1957, 
and the next animal meeting .of the Pakistan 
Association for the Advancement of Science will be 
held in it. GEORGE ALLEN 


director, he devoted his life to the Observatory until 
his retirement in 146. As .a research associate of 
the Carnegie Institution of Washington and of the 
California Institute of Technology, he continued 
working on astrophysical problems, his last paper on 
the shell star « Orionis appearing in the March issue 
of the Astrophysical J ournal this year. He died on 
May 11, 1966. 

Adams's earliest.rublieations were on lme-of-sight 
velocities of stars, o2 spectroscopic binary orbits, on 
stars of variable velocity and on details of spectro- 
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graphs and allied mstruments in use in the Observa- 
tory. He showed an early interest m the spectra of 
nove, in the characteristics of sunspot spectra and 
in the comparison of centre and limb spectra in the 
Sun. His measurement of solar rotation at different 
levels in the solar atmosphere showed that the higher 
strata rotete faster and with a smaller equatorial 
acceleration than the lower strata. His next major 
contribution to astrophysics, the one for which the 
Gold Medal of the Royal Astronomical Society was 
in large part awarded in 1917, was the spectroscopic 
determination of stellar parallaxes. The first paper 
with Kohlschiitter on the criteria provided by 
varying relative strengths of spectral lines for determ- 
ination of absolute magnitudes of stars appeared 
in 1914. Afterwards Adams extended the work to 
cover a much wider range of spectral types and he 
published spectroscopic parallaxes of thousands of 
stars. His work led to a direct probing of the galaxy 
to far greater distances than had hitherto been pos- 
sible except by statistical methods. 

Among much other work of his mention must be 
made of his analysis of high-dispersion spectra and 
the calibration of Rowland’s scale of intensities ; 
in nove he noted the simple 1 : 2 : 3 relations between 
the velocity displacements of successive outbursts : 
high-dispersion spectra enabled him to detect as many 
as five clouds of interstellar gas in the same direction 
in space moving with different line-of-mght velocities. 
Adams also both detected the white dwarf nature of 
the companion to Sirius and afterwards the relativity 
displacement to the red of the lines in its spectrum— 
a displacement of +19 km./sec. as compared with 
Eddington’s predicted value of +20 km. /sec. at 44500. 
- Adams was president of the Astronomical Society 

of the Pacific and later of the Astronomical Society 
of America. He was vice-president of the Inter- 
national Astronomical Union during 1935—49, keeping 
the Union alive:during the Second World War. He 
was the senior associate of the Royal Astronomical 
Society, a foreign member of the Royal Society and 
a corresponding member of many other national 
academies. He was awarded the Draper Medal and 
the Bruce Medal in America, the Prix Janssen and 
the Janssen Medal in France as well as the Gold 
Medal of the “Royal Astronomical Society. In his 
death the astronomical world has lost a much loved 
and widely revered leader. F. J. M. STRATTON 


cw Mr. P. W. Wood 


Iv would seem strange to anyone in Cambridge to 


speak of Philip Worsley Wood in any other way than ` 


as “P. W.". His passing is a great loss to Cambridge 
and especially to Emmanuel College, as was that of 
his namesake Alex. a few years ago. Born in April 
1880, he matriculated and entered Emmanuel in 
1899. 

To, one who was his exact contemporary, the 
passing of “P. W.” comes as a reminder that the ranks 
of those who took the Mathematical Tripos Part I 
in the days when there was an order of merit are 
becoming very thin. In 1902 he was Third Wrangler, 
bracketed with H. A. Webb. In 1903 he was placed 
in Class I, Division 2 in Part If of the Tripos, and in 
the next year was awarded a Smith’s Prize. 

“P. W.” had in a high degree that facility in the 
solution of ingenious problems which counted for so 
much in the Tripos of that day. But it was not the 
kind of outlook for which the times were asking. 
With the passing of the old Tripos, mathematical 
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fashion was for connected theory, ever widening in 
scope and in new points of view. Thus Wood became 
one of that band of teachers who held the fort 
for that wide range of students for whom mathe- 
matical research lay beyond them reach. As such he 
was an outstanding member of his College and of the 
Faculty. To his pupils he was devoted, meticulous 
and challenging. Though he retired at the age of 
sixty-five under-the age limit, he went on teaching 
for the love “of it until the day when he was over-- 
taken by the WIness which led to his death ten days 
later. 

Being what he was, his original work was limited. 
The best known was his Cambridge Tract on ‘“The 
Twisted Cubic". Not so well known was a series of 
papers in the London Mathematical Society Pro- 
ceedings on algebraic invariants. ` 

His activities turned early to College adminis- 
tration. A Fellow of Emmanuel for fifty-one years, 
he served for thirty-five years as lecturer in mathe- 
matics, for twenty-six years as librarian and for 
Seventeen years as senior tutor, besides acting for 
Some periods as vice-master. In University affairs 
he’ was not so prominent, though he was a junior 
proctor in 1917-18 and was for many years a much- 
valued member of the Local Examinations Syndicate. 

As aman, “P. W.” cannot be put into any class. 
He was just himself—kind and appreciative but 
caustic and terse in conversation, diligent in all that 
he undertook, working hard for little reward. Having. 
no ambition but to serve well, he lived to serve. 

Some would say that his hobbies were lawn-tennis 
and gardening. But truly his College was his hobby 
and his absorbing pursuit. His home and garden 
were places of renewal in the companionship of his 
wife, his two sons and his daughter. Is it possible 
that he shared with them, as he did with me, m the 
year 1944, the discovery that that number is just 
35 x 231 EBENEZER CUNNINGHAM 


Dr. M. A. Whiteley, .O.B.E. 


MARTHA ANNIE WHITELEY was born on November 
11, 1866, and received her early scientific training at 
Royal Holloway College, London, where she graduated 
in 1890. During the following twelve years she held 
appointments as science mistress at Wimbledon High 
School, lecturer in science at St. Gabriel’s College, 
Camberwell, and lecturer in physical chemistry at 
Royal Holloway College. Durmg the last few years 
of this period, from 1898, she also carried out part- 
time research at the Royal College of Science, and in 
1902 she obtained the D.Se. degree of the University 
of London (her examiners at the oral examunation 
being Ramsay and Frankland), and in 1903 the 
diploma of associateship of the Royal College of 
Science. In the following year Tilden appointed her 
to be & teaching scholar on the staff of the Royal 
College of Science, and she was promoted assistant 
in 1905, demonstrator in 1908 (by which time the 
College had become part of the newly constituted 
Imperial College of Science and Technology), lecturer 
in 1914, and assistant professor of organic chemistry 
in 1920. 

Her first paper, in 1900, on “‘The Oxime of Mes- 
oxamide", set the pattern of her research activities 
on derivatives of malonic acid and barbituric acid. 
During the First World War, her specialized know- 
ledge in this field enabled her to play an important 
part in the development of methods for the synthesis 
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of urgently needed drugs, and she also carried out 
investigations on lachrymatory war gases; for these 
services she was made O.B.E. She will, however, be 
particularly remembered for her teaching, which she 
greatly enjoyed. At the time of her retirement from 
Imperial College ın 1934 she said, “When I first came 
to the College in 1898 I little thought to find my 
life’s work here as a member of the teaching staff, 
but my love for teaching has made ıt seem all too 
short. No one who has not passed through an 
experience such as mine can. understand the fascina- 
tion which is involved m the constantly changing 
types of students and the human interest attachmg 
to them". She took a particular mterest in the 
women students, and was largely responsible for the 
foundation, m 1912, of the Imperial College Women’s 
Association, of which she was president for many 
years. Earher (1904-8) she had taken a leading part 
in efforts, unsuccessful at the time, to secure the 
admission of women to fellowship of the Chemical 
Society ; it was highly appropriate that in due 
course she should become the first woman to be 
elected to its Council (1928-31). ; 
During the many years she spent at Imperial 
College, Dr. Whiteley formed a connexion with 
“Thorpe’s Dictionary of Applied Chemistry" which 
in later years was to become a source of great happi- 
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ness to her. She had been associated with Sır Edward 
Thorpe and with Sie Jocelyn Thorpe in the production 
of the second and third editions, and after her retire- 
ment in 1934 she coniinued. to work on supplementary 
volumes and on the preparation of the fourth edition, 
the first volume of which appeared m 1937. After 
the death of Sir Jocslyn m 1940, she became editor- 
m-chief, and despite mevitable war-time restrictions 
and personal difficulsies, which included the destruc- 
tion of her home m an air-raid, the work went on. 
Ín the years since the War, her physieal health 
deteriorated, but her mund remained as clear and 
alert as of old, and with her indomitable will she 
continued to edit sezipts and to read every word of 
galley and page-proof; it was rarely that an error 
escaped her. Volume XI, which, apart from a general 
mdex, was the last af the fourth edition, appeared in 
1954, and the completion of this considerable under- 
taking gave her much satisfaction, inevitably tinged 
with some sadness. Her health now became pro- 
gressively worse, and she died on May 24, 1956, in 
her nmetieth year. 

Martha Whuiteley’s concepts of duty and service, 
and her way of hfe, were sustamed by her Christian 
beliefs ; her memorial is in the respect and affection 
which she engendered in generations of students, 
colleagues and friends. L. N. Owzx 


NEWS and VIEWS 


Royal Meteorological Napier Shaw 


Memorial Prize 


AT the meeting of the Royal Meteorological Society 
on June 20 the president, Dr. R. ©. Sutcliffe, 
announced that the first award of the Napier Shaw 
Memorial Prize of the Royal Meteorological Office 
had been made to Dr. Norman A. Phillips, of the 
Institute for Advanced Study, Princeton, for his 
paper, "The General Circulation of the Atmosphere : 
a Numerical Experiment", which was published in 
the April issue of the Society’s Quarterly Journal. 
This Prize has been established as a result of an 
appeal to the members of the Royal Meteorological 
Society and to scientific instrument manufacturers 
for a memorial fund to commémorate the unique 
position achieved in meteorology by Sir Napier Shaw, 
the centenary of whose birth fell on March 4, 1954. 
It was decided to use this fund for the regular award 
by competition every two or three years of a Napier 
Shaw Memorial Prize of £100 for original essays on 
meteorological topics. The first competition was 
announced m 1954, the topic selected being “The 
Energetics of the General Circulation”, and entries 
were open to anyone without restriction of nation- 
ality. 


Society : 


Chemistry at Hull: Prof. N. B. Chapman 


Wrra the appointment of Prof. Brynmor Jones to 
the vice-chancellorship of the University of Hull 
(see Nature of January 21, p. 116), the G. F. Grant 
chair of chemistry at Hull which he has vacated 
has been filled by Dr. Norman B. Chapman, reader 
in chemistry m the University of Southampton. 
Dr. Chapman was educated at the Holgate Grammar 
School, Barnsley, and Magdalene College, Cambridge, 
where he was successively scholar, research student 
and bye-Fellow, being University demonstrator 
during 1945-46. While at Cambridge he carried out 


research on oxidation by peroxidase systems, and on 
chemical warfare and anti-malarial agents. Early in 
1947 he went to Soushampton, becoming successively 
lecturer in organie chemistry, senior lecturer and, in 
1955, reader. In Southampton he has built up a 
strong school of research with two principal lines of 
work: a study of the kmetics of many organic 
reactions, including the substitution of halogens in 
aromatic and heterocyclic ring systems; and the 
synthesis of nitrozen-substituted  halogeno-ethyl. 
amines, histamine dsrivatrves, and other substances 
of potential pharmacological importance. He has a 
wide knowledge of physical as well as of organic 
chemistry, and among many other interests are 
cricket, rugby football and opera. The warmest 
wishes of his many friends at Southampton and 
elsewhere go with him and his wife to Hull. 


Chief Colourist of the Dyestuffs Division, Imperial 
Chemical Industries, Ltd.: Dr. T. Vickerstaff 


“Dr. T. Vacxerstarr has been appointed chief 
colourist of the Dyestuffs Division of Imperial 
Chemical Industries, Ltd., m succession to Mr. G. O. 
Mitchell, who has retired after thirty-seven years of 
service with the company. After leaving the Univer- 
sity of Manchester, Dr. Vickerstaff joined Imperial 
Chemical Industries, Ltd., i 1935, and was at first 
engaged in work on problems of dyeing wool, which 
was carried out in the University of Leeds. This was 
followed by a short period at the Huddersfield Works 
of the Dyestuffs Division, and then in 1937 he was 
transferred to the Dyehouse Department at Hexagon 
House, which is the administrative headquarters of 
the Division in Blackley, Manchester. He became 
closely associated with the work of the newly formed 
Dyemg Research Section of the Dyehouse Depart- 
ment and was appointed head of the Section in 1942. 
During this period he made valuable contributions 
to the study of colorimetry and became a leading 
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member of the Colour Group of the Physical Society. 
Overlapping with his work on colorimetry he has 
made a number of fundamental studies of the physical 
chemistry of dyeing. His text-book, “The Physical 
Chemistry of Dyeing”, 1s now in its second edition, 
and moves are afoot to translate it into German and 
Japanese. In 1942 Dr. Vickerstaff was ‘awarded the 
Research Medal of the Society of Dyers and Colourists 
as senior author of the paper “The Dyeing of Acetate 
Rayon with Dispersed Dyes”. He was appointed an 


assistant chief colourist of the Dyestuffs Division m ^ 


1949, ^ 


Colleges of Advanced Technology 


An extensive building programme, to start next 
year, m connexion with technical studies in the 
universities, estimated to cost about £4,500,000, was 
announced. during a debate on technical education by 
Mr. R. A. Butler, Lord Privy Seal, in the House of 
Commons on June 21. The new buildings are to be 
dedicated not only to engineering and branches of 
technology, but also to basic sciences, especially 
physics and chemistry. The sum announced repre- 
sents only the contribution of the Exchequer, and 
does not include other sums which might be contri- 
buted by industry or by the universities themselves. 
These colleges are in future to be designated colleges 
of advanced technology, and conditions for such 
designation were circulated on June 21 by Sir David 
Eccles, Minister of Education, to local authorities. 
"Ihe circular outlines the present organization of 
technical colleges, and suggests how each kind of 
college can best contribute to the Government’s 
five-year plan for technical education. Regional 
co-ordination is essential to the success of this policy, 
and the Minister asks the local education authorities 
to co-operate fully with one another. He considers it 
importent that the smaller technical colleges should 
develop as speedily as possible into colleges of tech- 
nology. 

In the House of Commons on June 21, the Minister 
named those colleges" which will be recognized as 
advanced colleges of technology. They are: Birming- 
ham College of Technology, Bradford Technical 
College, Cardiff College of Technology and Commerce, 
Loughborough College of Technology, The Royal 
Technical College, Salford, The Battersea Polytechnic, 
London, The Chelsea Polytechnic, London, The 
Northampton Polytechnic, London. Some of these 
colleges do not fulfil the necessary conditions at 
present, but it 1s hoped that they will do so in the 
near future. Among the conditions for designation 
as a college of advanced technology are strong direct 
. representation of industry, besides representatives 
of local education authorities, universities and pro- 
fessional technological interests. Teaching conditions 
must approximate to those of equivalent standard at 
universities, and the staff must have opportunities 
for research and consulting work. The Minister lays 
considerable stress on the provision of residential 
accommodation. The circular which the Minister has 
sent to local authorities also describes the three kinds 
of existing technological colleges, referring to them 
as local, area and regional colleges. 


Frederick D. Edwards Trust for Financial Help for 
Technical Students 
Mr. F. D. Epwarps, founder and managing 
director of Edwards High Vacuum, Ltd., has recently 
formed the Frederick D. Edwards Scholarship Trust, 
the purpose of which is to give financial aid to tech- 
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nical students pursuing or intendmg to pursue a 
course of traming m science and technology. The 
capital of the Trust is £12,000, and-Mr. Edwards has 
stipulated that the whole of this and its associated 
income must be spent within ten years. Otherwise, 
the trustees have a completely free hand to dispose 
of the money as scholarships, bursaries, prizes, small- 
scale grants, or in any other way they think fit. 
Although three institutions are specifically men- 
tioned in the Trust deed—the Northampton Poly- 
technic, the National College of Instrument Tech- 
nology and the Crawley Technical College—a student 
at any institution “giving training courses or facilities 
for research in any branch of science or technology” 
18 eligible. Inquiries about the Trust and applications 
for grants should be made through college principals 


_ to either of the two trustees: Mr. F. S. B. Murrells 


(director “and secretary of Edwards High Vacuum, 
Ltd.),- at Tresco, Nevill Court, Tunbridge Wells, 
Kent; and Mr. A. J. Philpot (retiring director of 
the British Scientific Instrument Research Associa- 
tion), at Cranley, Bressey Grove, London, E.18. 


Rain-making in Tanganyika 

In & written answer in the House of Commons on 
May 31, Mr. Lennox-Boyd, Secretary of State for 
the Colonies, said that because of partial failure of 
the seasonal rains, the level of the reservoir at the 
Kazima Dam, which provides Tabora, the railway 
junction and admmistrative centre ın the Western 
Province of Tanganyika, was dangerously low at the 
end of March. A new ‘cloud-seeding’ technique, 
involving the use of 2-in. naval rockets, modified to 
incorporate particles of sea salt, which had been 
evolved by the East African Meteorological Depart- 
ment in conjunction with the Admiralty and the 
Ministry of Supply, was accordingly tried out, and 
thirty-seven such rockets were fired between April 12 
and May 2. Under the conditions prevailing, the 
best results were obtained when the rockets burst at 
about 3,000 ft., and 1-5 miles downwind of the 
catchment area of the Kazima Dam. The results 
are still being studied, but there was definite evidence 
that under surtable conditions cloud-seedmg produces 
ram. A significant feature of the experiments was 
the-repeated occurrence of ram over the catchment 
area some 12 minutes after seeding, and at the end 
of the experiments-the level of the reservoir had 
risen by 2-5 inches, despite a daily consumption of 
250,000 gallons and a high loss through evaporation. 
Rainfall in the catchment area durmg April was 
about one to one and a half inches higher than that 
measured at stations near but outside the catch- 
ment area. / ` 


The Houldsworth School of Applied Science, Leeds 


THe Council of the University of Leeds has 
approved a re-organization of the Department of 
Coal Gas and Fuel Indusiries with Metallurgy and 
Chemical Engmeering. Under this re-organization 
the present Department will be replaced by a School; 
to be called “The Houldsworth School of Applied 
Science”. Sir Hubert Houldsworth, the late pro- 
chancellor of the University, had been for some years 
& member of the staff of this Department, and 
through his work as fuel controller and with the 
National Coal Board was very famuliar with its 
activities. The Houldsworth School of Applied 
Science will be constituted of three Departments: 
Gas Engineermg and General Fuel Science with 
Ceramics, directed by the Livesey professor, Prof. 
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A. L. Roberts; Chemical Engineering, directed by 
the Brotherton professor—a newly established chair ; 
Metallurgy, directed by the reader in metallurgy, 
Dr. N. J. Petch. 


No. 4522 
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The European Coal and Steel Community 


Tax Broadsheet issued by Political and Economic 
Planning on the “European Coal and Steel Com- 
munity” (No. 389. November 21, 1955) is of some cur- 
rent interest in view of the possibilty that institutions 
which have served the Community well so far may 
be taken as a model for the development of the 
peaceful uses of atomic energy. The Treaty estab- 
ishing the Community was signed on April 18, 1951, 
‘and the Broadsheet briefly describes the evolution of 
what 18 the only truly supra-nation&l organization in 
Western Europe which seeks to unify markets and 
control basic resources by eliminating six obstacles : 
customs duties and quantitative restrictions on coal 
and steel movements between the member countries ; 
discriminatory transport rates; price discrimination 
for domestic and export sales within the Community 
area; cartels and agreements on restraint of trade; 
government subsidies; and government control of 
prices.: The organization for achieving these objectives 


consists of an executive body, the High Authority,, 


to establish and maintain the common market and 
answerable to the Common. Assembly, a Consultative 
Committee, a Council of Ministers and a Court of 
Justice. The development of the Community has 
Already passed through what may be called the 
opinion-forming stage and has now entered a second 
phase of long-term policies, European rather than 
national in character. As an economie experiment, 
the Community has been a success so far as the six 
countries are concerned, and Britain set up m July 
1952 a joint committee for the exchange of full 
information of common interest and has maintained 
cordial relations with the High Authority ever since. 
What happens next in the Community depends on 
political rather than economic policies, and the 
Broadsheet points out that the view is widely held 
that progress is most likely in the integration of the 
production of atomic energy but that rejection of the 
European Defence Community has left ıt high and 
dry as the sole trophy of the federalist movement. 
U.S. National Science Foundation : Senior Post- 
doctoral Fellowships ` 


APPLICATIONS are invited for the second group of 
senior posidoctoral fellowships to be awarded by the 
U.S. National Science Foundation during the current 
calendar year. These will be awarded in mathe- 
matical, physical, medical, biological, engineering 
and other sciences, including anthropology, psy- 
chology (other than clinical), geography, certam 
interdisciplinary fields, and areas of convergence 
between the natural and social sciences. To be 
eligible for these awards, candidates must be citizens 
of the United States. Annual stipends of 2,000— 
10,000 dollars, adjusted to match as closely as 
feasible the regular salaries of the award recipients, 
may be applied toward study or research in an 
accredited non-profit institution of higher learnmg 
in the United States or abroad. A limited allowance 
to aid in defraying costs of travel for a Fellow and 
his dependants will also be available. Further details 
can be obtained from the Division of Scientific Per- 
sonnel and Education, National Science Foundation, 
Washington 25, D.C. 
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Review of Czekoslovak Medicine 


THe quarterly journal Review of Czekoslovak 
Medicine (1, No. lg 1955. Praha: Státni Zdravot- 
nické Nakladatelství (Sokolská tr. 31)), which is 
printed in English cnly, fulfils, to quote the words of 
its mtroductory article by B. Špaček, vice-chairman 
of the Scientific Council of the Czechoslovak Ministry 
of Health, “‘a natural and earnest desire of all Czeko- 
slovak medical scierrbists to bring them work before a 
truly international audience. Czekoslovak physicians 
have regretted thas, no matter how significant or 
valuable their work. it has for the most part, because 
of language difficulzies, been insufficiently known in 
foreign countries . . ." and “too often . . . the priority 
of outstanding work by Czekoslovak investigators” 
has been “denied, incorrectly, by scientists of other 
nations. > This introductory article then mentions 
Czech investigators whose work is insufficiently 
known outside ther" own country .and explains that 
“Czekoslovak science passed through its most 
arduous trials during the Hitler occupation”, when 
its universities were closed and its workers were per- 
secuted. “Only with the establishment of our 
People’s Democracy, which is building socialism on'a 
scientific basis, is a foresighted policy being pursued 

. .’ and "publishing facilities . . . have been 
enlarged . . .” until nowadays “fifty medical and 
health journals are published”. The article concludes 
with an appeal for a friendly reception of this new 
journal, which is "En expression of our deep convic- 
tion that mutual understanding can brmg about both 
lasting peace between the nations and the prosperity 
of all mankind". 

The rest of the first issue of the journal contains 
scientific contributions, with annotations, abstracts 
and reviews. The leading article, by F. Burian, 
describes the development of plastic surgery in 
Czechoslovakia. -Other contributions are: research 
on the pathophysinlogy and some symptoms of 
hysteria (J. Üernásek); sodium citrate—one of the 
main causes of cardiac overloading and failure in 
rapid blood transfusion (P. Firt and L. Hejhal), and 
ascorbigen—the bound form of ascorbic acid (Z:3Pro- 
cházka). An annozation by K. Hubschmann deals 
with the venereal disease campaign in Czechoslovakia, 
and another, by F. Démant and T. Prehop, with ’ 
acute infectious hepatitis. A note by the editor points 
out that references appended to the individual papers 
quote only the work of Soviet, Czech or Slovak 
authors, this being an effort to economize space and to 
acquaint English-speaking readers with work ''less 
easily accessible to them”; but if it "should prove 
desirable to quoté fally all work cited", an effort will 
be made to do this in future issues. The subtitle of 
the journal 1s "Journal of the Czekoslovak J. E. 
Purkyné Medical Association’? and this commemo- 
rates one of the world’s very great histologists and 
physiologists. 


British Hat and Allied Feltmakers Research Asso- 
ciation : Report for 1955 


Tue eighth anrual report of the Distt of 
Research of the British Hat and Allied Feltmakers 
Research  Associat:on, covering the year ended 
August 1955 (pp. 23; from the Association, Man- 
chester, 1955), notes that, besides continuing work 
on the technology of carrotting of fur, a better 
picture of the ini&ial reactions in the carrotting 
process appears tc be, obtained by studying the 
absorption of mercury from solutions of mercuric 
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sulphate in sulphuric acid by animal and man-made 
protein fibres, as there is no incipient decomposition, 
such as occurs with nitric acid solutions. Line 
tracings of magnified fibres have given an adequate 
demonstration of the theory that directional felting 
is to be attributed to orientation of fibre units in the 
form of loops, in a preferred direction at right angles 
to that of the impulsive forces, and the anisotropic 
properties of felt produced by directional felting 
accord with this conception. A study of the physical 
and chemical properties of different samples and 
grades of lac has been commenced, and the founda- 
tions have been laid for a detailed study of wool 
hardening. The examination of the fastness pro- 
perties of variods classes of dyestuffs for fur felt 
indicates that the wet fastness on fur felt tends to 
be lower than that listed by the manufacturers for 
wool. The metal-complex type of dyestuff appears 
to possess excellent fastness properties, but in the 
laboratory attempts to apply them satisfactorily 
without undue degradation failed. Practical trials 
have been made of the influence of temperature in 
dyeing fur felt in the cone type of machine and in 
the free circulatory type, while studies of the effect 
of increases in acidity and temperature of treatment 
of a series of non-mercuric carrotted furs, prepared 
with a hydrogen peroxidé-nitric acid carrotting 
agent, showed losses of protein remarkably similar to 
those for mercuric carrotted furs. Interest in the 
application of showerproofing agents and work on 
the assessment of physical properties and dimensional 
characteristics of felt were maintained durmg the 
year under report. An attempt is being made to 
separate compression from felting by studying a 
series of experimentally compressed felts, and an 
apparatus has been constructed for giving & non- 
destructive measure of air-permeability of wool 
hoods.” 


Computing Service at the Franklin Institute, Phila- 
delphia ‘ : 


It is reported in the Journal of the Franklin 
Institute (261, 384; March 1956) that a contract has 
been signed for the installation of a complete UNIVAC 
computing centre and an integrated computation 
exhibit in the Franklin Institute in Philadelphia. 
The centre, which will be operated by Institute 
personnel under the supervision of Mr. D. Houghton, 
section chief of the Analysis Section, Division of 
Electrical Engineering, of the Institute, will be the 
largest of its kind for public use and the first to be 
installed m a private mstitution. The computations 
to be performed will be either for the Institute's 
laboratories, in which case they will relate to scientific 
or engineering problems, or for the public. The 
exhibition section will portray the historical evolution 
of the art of computation from the earliest calculating 
machine, the abacus, to the most modern electronic 
computer, and a guide will explam in simple and 
non-technical language how the ultra-modern devices 
operate. UNIVAC large-scale computer systems, the 
product of the Remington Rand UNIVAC Division 
of the Sperry Rand Corporation, are in use in several 
industrial and government institutions in the 
United States, and their particular value lies in the 
great speed of operation, the large amount of informa- 
tion digested and the accuracy of the results obtained 
because of the automatic self-checking features. In 
the UNIVAC computer, for example, the high-speed 
printer sets down the final results at the rate of 
78,000 characters a minute. 
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Sondes Place Research Institute 


Tre Sondes Place Research Institute has published 
an attractive ulustrated booklet (pp. 16; from the 
Institute, Dorking, Surrey; 1955) describing the 
organization and services for sponsored research and 
development in chemistry, chemical engineering and 
mechanical engineering offered by the Institute. 
Some twelve hundred problems have been handled 
by the Institute during its first seven years, and 
nearly three thousand copies of its occasional bulletin, 
entitled “Report”, are distributed in thirty-nine 
countries throughout the world, each issue beng 
devoted to a single subject of general interest to 
industrialists and directors of research. The Institute 
has developed from a consulting chemical and 
chemical engineering practice founded in London in 
1936 and incorporated as a limited company in 1947, 
when the present premises on the outskirts of Dorking 
were acquired. These include laboratories for the 
chemical, chemical engineering and mechanical 
engineering departments, a library, stores, adminis- 
trative offices and drawing office. The pilot-plant 
house at Sondes Place has a floor area of 2,000 sq. ft., 
with an annexe of 700 sq. ft. for special investigations, 
while a further area of 1,680 sq. ft. is now available 
in the outbuildings of the adjacent property of Milton 
Heath. The services offered include technical and 
economie assessment of projects, laboratory research, 
the development of pilot plant, and the design of" 
full-scale plant. 


Museum of Applied Arts and Sciences, Sydney : 
Annual Report for 1954 


Tue annual report for 1954 of the Museum of 
Applied Arts and Sciences, Sydney, outlmes the 
requirements and hopes for the future of this pro- 
gressive museum—probably the foremost of its kind 
in the southern hemisphere. Urgent needs include 
a new Spitz planetarium and an orrery, while the 
long-term policy makes provision for a new site and 
a new building of some 200,000 sq. ft. to replace the 
present one of about 27,000 sq. ft. The report states 
that many valuable and historic exhibits are now 
confined to storage, and that the limited accom- 
modation for the public makes 15 almost mpossible 
at peak periods for the exhibits to be appreciated 
intelligently. Exhibition activities include the display 
of an important collection of footwear, musical boxes 
and gramophones, a modern television unit and a 
transparent plastic woman. As usual, many scientific 
reports on particular problems, often of national 
importance, have been prepared by members of the 
staff. 


Museum of Applied Science, Victoria : Report for 
1953-54 


Tum report for 1953-54 of the Museum of Applied 
Science, Victoria (pp. 15; from the Museum, Mel- 
bourne, 1955), indicates that the outstanding event 
was the special display arranged to commemorate 
the fiftieth anniversary of the achievement of powered 
fight. The display was in a chronological sequence 
and included numerous charts on the performance of 
aircraft, photographs, documents and relies. The 
exhibition included about ninety different aircraft 
models ranging from the age of the kite and glider 
to the modern period of the jet and rocket. The 
Fleet Air. Arm displayed a Sea Fury outside the 
building. It is also reported that a radiocarbon 
dating service with the necessary apparatus 1s being 
set up by the Museum. . 
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Turbulence above the Ozone Layer 


Iw a paper dealing with turbulence above the 
ozóne layer (J. Brit. Interplanetary Soc., 15, 1; 
Jan.-Feb. 1956), Alan E. Slater gives a very com- 
prehensive account of the subject, leading to the 
conclusion that the region of.the atmosphere from 
50 to 80 km. may not be turbulent, as is usually 
accepted. Discussing temperature distribution with 
height, patterns of convection and speed of vertical 
currents, he shows that there is no consistent evidence 
for instability in the upper regions of the atmosphere 
from 50 to 80 km. In addition, even if turbulence 
exists there, it is doubtful whether the vertical 
currents would be strong enough to affect signi- 
ficantly the passage of a winged vehicle through them. 
The discussion of the probable pattern of convection 
currents leads to the conclusion that uniform heating 
should give a regular pattern with the spacing 
between up-currents equal to two and a half times 
the thickness of the convection layer. Changes of 
' wind with height in the region between 50 and 80 km. 


: would cause the cells to be distorted and drawn out 


lengthwise in the direction of the wind shear, and it 
would be possible for a vessel flying parallel to the 
shear to remain in an up-current or a down-current 
for a long time. A discussion of the speed of the 
vertical currents leads to the conclusion that a winged 
vessel travelling at 6-km./sec. would not be affected 
to any noticeable extent unless the currents had a 
speed of several hundred metres a second. A rough 
calculation shows that for an up-current to reach a 
speed of 100 m./sec. after rising through 30 km., it 
would be necessary for it to be and to remain about 
10 deg. C. hotier than its surroundings. It is con- 
sidered unlikely that such a large temperature excess 
exists, and the conclusion is that there is some doubt 
whether the vertical currents are able to affect signific- 
antly the passage of a winged vehicle through them. 


Diagnosis of Amoebiasis 


An illustrated article on the diagnosis of amoebiasis. 
by Sir Philp Manson-Bahr (Central African J. Medi- 
cine, 1, No.6; November 1955), is one of great interest 
to all those who have to undertake the difficult task of 
laboratory diagnosis of this form of human dysentery. 
It explains, m simple language, all the pitfalls and 
difficulties that await the microscopist whose duty it 
is to decide whether or not Entamoeba histolytica or 
its cysts are present in the material he has to examine 
— material which may come from the intestine, the 
liver, the brain or from other organs. A useful plate 

“gives line-drawings of most of the objects that may 
resemble the cysts of E. histolytica, and other drawings 
show the harmless amoebae which may be present on 
human faeces. This is, in fact, just the kind of article 
that the diagnostician needs, and it gives him much 
defailed information that text-books omit. 


Sitka Spruce and Douglas Fir in America and Great 

Britain . 

A OONSIDERABLE proportion of the plantations 
undertaken in Britein by the Forestry Commission 
during its'early years was made with Sitka spruce 
and Douglas fir, chiefly the former. These conifer 
- species come from the Pacific coast of North America. 
In order to make a coniparison of the growth of 
these species in their natural habitat with that in 
Britain, Mr. R. F. Wood, an officer of the Forestry 
Commission, with the help of a Nuffield travelling 
scholarship, paid a visit to the forests of British 


Columbia and the neighbouring territories to carry 
i 
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_out field studies, and has recorded his investigations 
in Forestry Commission Bulletin No. 25, ‘‘Studies of 
North-West American Forests in relation. to Sylvi- 
culture in Great Britain" (pp. 434-356 photographs. 
London: H.M.S.O.. 1955; 68. net). A study was 
made of climatic zoces comparatively similar to those 
in Great Britain from the point of view of seed 
collection for use m Britain. This referred more 
especially to the Douglas fir, which even in coastal 
forests occupies areas that are far more continental 
than those in Britam. But the results of the study 
showed that we still lack first-hand evidence of the 
advantages to be gained from close matching, and 
perhaps there are hints that flexibility in Douglas fir 
is most likely to be found in regions one step removed 
from the most oceanic conditions. This does not 
apply to the Sitka spruce, which is largely confined 
to regions of some oceanity and therefore more 
comparable to Great Britain. 


Identification of an Endotrophic Mycorrhiza 


Aw account has been given by B. Mosse (Ann. Bot., 
N.S., 20, 78, 349; 1956) of the identification of a 
hitherto undescribed species of Endogone which she 
found in organic connexion with mycorrhizal straw- 
berry roots grown in pots in a greenhouse. By 
inoculating sterilized soil with these fructifications 
and with spores exeised from them, it was possible 
to produce typical vesicular-arbuscular infections m 
strawberry, apple and a number of other plants. 
These inoculation experiments constitute the first 
record of the establishment of endotrophic mycor- 
rhizal infection in Dlants raised under aseptic con- 
ditions. 


Oversea Service Division, Colonial Office 


Tue following appointments have recently. been 
made in the Oversea Service Division: J. Bowden 
(senior specialist, Department of Agriculture, Gold 
Coast) principal specialis, Department of Agri- 
culture, Gold Coast ; H. A. Darby and R. E. Osborne 
(senior agricultural officers, Jamica), chief agricultural 
officers, Jamaica ; D. F. Edwards and D, R. Goodrich 
(agricultural officers, Gold Coast), senior agricultural 
officers, Gold Coast; E. J. Gregory (deputy director ~ 
of agriculture, Jamaica), assistant director of agri- 
culture; Northern Legion, Nigeria; -F. E: Luscombe 
(agricultural officer, Tanganyika), chief agricultural 
officer, Nyasaland; E. R. H. Martin, A. G. Naylor, 
R. K. Richardson end L. K. A. Swaby (agricultural 

- officers, Jamaica), senior agricultural officers, Jamaica ; 
W. B. Collins (senicr assistant'conservator of forests, 
Gold Coast), conservator of forests, Gold Coast ; 
M. Dinning and D. M. Duéggie (assistant conservators 
of forests, Gold Coast), senior assistant conservators 
of forests, Gold Coast; G. J. Leggat (assistant con- 
servator of forests, Uganda), conservator of forests, 
"Uganda; E. W. March (conservator of forests, 
Eastern Region, Nigeria), chief conservator of forests, 
Eastern Region, Nigeria ; G. Webster (assistant con- 
servator of forests, Uganda), conservator of forests, 
Uganda; N. J. Guest (geologist, Geological Survey 
Department, Tanganyika), senior geologist, Geological 
Survey Departmens, Fiji; B. O. L. Duke (medical 
research officer, grade III, British Cameroons), 
medical research of€cer, grade I, West African Council 
for Medical Research, Western Region, Nigeria ; 
A. M. Orhan (veterinary officer, class II, Cyprus), 
veterinary officer, class I, Cyprus ; H. Batten (senior 
pharmacist, Western Region, Nigeria), chief pharma- 
cist, Western Region, Nigeria; D. R. Glendinning, 
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scientific officer, plant breeder, West African Cacao and 21h. 50m. on July 1, 15 and 31, respectively, 
Research Institute, Gold Coast; D. Dow, assistant and is visible during the later hours of the night and 
cacao propagation officer, Jamaica; M. Sanders and the morning hours before twilight. Its eastward move- 
B. M. Savory, assistant conservators of forests, ment in Aquarius is, easily detected, though it lies 
Northern Rhodesia ; A. E. Wright, geologist, Tangan- too low for good observation. Jupiter sets at 22h. 
yika; D.G. Godfrey, scientific officer (parasitologist), 35m. and 21h. 45m. on July 1 and 16, respectively, 
West African Institute for Trypanosomiasis Research, but later m the month is too close to the Sun for 
Nigeria; N. A. Hancock, veterinary parasitologisi, favourable observation.: Saturn lies low in the con- 
Northern Region, Nigeria; R. M. Mackenzie, veter-  stellation Libra and towards the end of the month is 
inary officer, Eastern Region, Nigeria; B. A. V. a little south of y Inbrae. It.sets at lh. 30m., Oh: 
Peacock, curator of. museums, Fedefation of Malaya. 30m. and 23h. 30m. on July 1, 15 and 31, respectively. 
Plastic Th f Engi ing S $35 Occultations of stars brighter than magnitude 6 are 

astic Theory of Engineering structures: Sym- lmıted to o Cap., magnitude 5-3, which disappears 

posium in Cambridge on July 25d. 0h. 05m., observation being made at 
A SYMPOSIUM on “The Plastic Theory of Struc- Greenwich. The Earth is in aphelion on July 5d. 

tures’’’ will be held in the Engineering Department Olh., its distance from the Sun being then 944 
of the University of Cambridge during September million mules. 
- 18-21. For twenty years a research team under the ' 

direction of Prof. J. F. Baker has been at work, at first An nouncements 

in Bristol and since 1943 in Cambridge, investigating THe University of Minnesota has recently made 
the behaviour of.steel structures in the plastic range the Elvin Charles Stakman Award to Prof. W. L.’ 
and developing a plastic method of designing struc- Waterhouse, of the University of Sydney. This 
tures. The stage has now been reached where a new award consists of a medal, a scroll and a nominal 
branch of the theory of structures of considerable monetary grant, and has been given for outstanding 
educational value 1s available together with a practical contributions to the biology of the cereal rusts and 
method of design of wide application. The.sym- to basic concepts useful in the production of disease- 
posium is therefore designed to bring together those resistant plants. 

who teach engineering and those who are practising 


members of the pe oa for the sym- University of London has been conferred on Dr. J. A. 
posium is ten guineas. whic cover all living Kitchener, and that of reader m acoustics in the 
expenses, a preliminary set of the papers, and a final University of London on Dr. R. W. B. Stephens, 
set of reprints, including the discussions. Further both being in respect of posts held at the Imperial 
information can be obtamed from the Secretary of Collage of Science and Technology. 


h : : : . 
(Br Dep EOT CE Enean e cpimetn Street Tue following awards have been made by the 


Cambridge. Lady Tata Memorial Fund for research on leukemia 
Dilogarithms and Related Functions and allied diseases during the academic year 1956- 


Mz. L. Lew, 33 Wellington Road, Enfield, 57: Grants for Research Expenses, Dr. Morten 
Middlesex, writes M “T am te tha course of preparing Simensen (Fibiger Laboratories, Copenhagen) and 
the manuscript for a book on dilogarithms and Prof. B. Thorell (Caroline Institute, Stockholm); 
related functions and would appreciate the oppor- deor a U A eb DE SH. 
tunity to appeal to readers who have encountered Marinone (University Medical Clime, Pavia) and Dr. 
these functions in the course of their work. Any A. J. Therkelsen (Institute for General Pathology, 
information on their occurrence in practical problems, vey, of Aarhus) Various p isis Es ee 
and which I „could incorporate, with due acknow-  !0-OWIng In previous years (seo Nature, 175, 1067 ; 
ledgment, would be welcome. The functions con- 1955) have been renewed for a further year: Dr. J. 

d from th mr oad th 1 Kieler, Dr. J. Ringsted and Dr. J. Rygaard (Copen- 
cerned arise from the series $ anjn? and the iñtegral hagen); Dr. J. Nordmann (Paris); Dr. A. Sreeni- 
» vasan (Bombay); Prof. H. G. Tew (Helsinki); Dr. 
J log* (x) da]( +2), and include the log sine integral". C. G. V. Wasastjerna (Vasa, Finland); Dr. M. 
The Night Sky in July Seligmann (Paris); and Dr. Alice Stewart (Oxford). 
July 8d. 04h. 37 : Tue seventh Canadien High Polymer Forum will^ 
Nu AIR nm "lh. 29m. ‘The following be held at the Guildwood Inn, Sarnia, Ontario (postal 
conjunctions with the Moon take place: July 6d. address : P.O. Box 912, Point Edward, Ont.), during 
17h., Venus 3° S.; July 7d. 05h., Mercury 2° N.; November 8-9. The Forum is sponsored by the 
July 11d, 07h., Jupiter 7° Ñ. ; July 17d. 16h., Saturn National Research Council of Canada and by the 
11* N.; July 27d. 14h., Mars 11° S. In addition to Chemical Institute of Canada and is devoted to all 
these conjunctions with the Moon, Jupiter is in con.  8Spects of polymer science. The guest speaker will 
junction with Regulus on July 2d. 09h., Jupiter be Prof. J. J. Hermans, of the University of Leyden. 
being '0-6° N., and Mercury is in conjunction with Abstracts and titles of papers should be sent by 
Regulus on July 3d. 20h., Mercury 3-3? N.; also, August 31 to the programme chairman, Dr. D. G. 
on July 3d. 20h., Mercury is in conjunction with Ivey, Department of Physics, University of Toronto, 
Venus, Mercury 3-3? N. Mercury rises at 2h. 40m., Toronto 5, Ontario. All other communications 
3h. 30m. and 4h. 45m. on July 1, 15 and 31, respec- regarding the Forum should be, addressed to tho 
tively, but is too close to the Sun for favourable Chairman, Dr. H. Leverne Williams, Boome Cor- 
observation. Venus rises at 3h. 20m., 2h. 20m. and poration, Lid., Sarnia, Ontario. 
lh. 40m. at the beginning, middle and end of the Erratum. In a communication entitled ‘Muscular 
month, respectively. The cloge:approach of Regulus, Dystrophy of Beef Cattle and Unsaturated Fats" in 
Jupiter, Venus and Mercury (though Mercury may Nature of April 28, p. 792, the heading for col. 3 of , 
be difficult to see) on July 3 should be an interesting Table 1 should read “Mean tocopherol content of 
phenomenon. Mars rises at 23h. 20m., 22h. 40m. milk fat (ugm./gm.)”. 


Tue title of reader in physical chemistry in the 
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IMPROVEMENTS IN SEISMIC PROSPECTING 


— 


GEOPHYSICAL Discussion of the Royal 
Astronomical Society was held at Burlington 
House, London, on April 20, when three papers were 
read on “Improvements in Seismic Prospecting". 
Mr. B. C: Browne (University of Cambridge) was in 
the chair. 

The first communication, by F. W. Hales (Seismo- 
graph Service, Ltd.), dealt with the development and 
applieations of continuous velocity loggmg. With 
the trend towards greater resolution and more 
detailed interpretations of seismic data, the need for 
a continuous record of seismic velocity against depth 
has become desirable. The continuous velocity logger 
has been developed to fulfil this requirement, and 1t 
has already demonstrated its ability to provide data 
on velocity and the delineation of reflecting horizons 
to such a degree as to make it & useful exploration 


' tool. 


The borehole instrument consists of an ultrasonic 
pulse generator and receiver suspended by a cable 
and separated from one another by a length of 
acoustic insulator. The pulses are radiated at a 
frequency of twenty per second, and both the times 
of transmission ‘and reception are recorded at the 
surface. The time-delay, recorded continuously as 
a function of depth, is a direct measure of the 
seismic velocity in the materials forming the borehole 
walls. In addition, the recorder performs a mechanical 
integration of this velocity profile which gives the 
total trme of travel from the surface to the depth of 
the instrument. In practice, the recorder-trace is 
eahbrsted by directly observing the time of travel 
from a surface shock by means of a pressure-sensitive 
detector fastened to the instrument. 

It soon became apparent when using the instru- 
ment that it provided a picture of the lithology of 
the borehole walls as it concerns the seimmologist, 
since the record demonstrated discontinuities in the 
acoustic impedance of the formations traversed. 
Hitherto, the geological log has provided a guide to 
the interpretation of seismic data, and the seismo- 
logist has naturally tried to associate reflecting 
surfaces with geological discontinuities. The con- 
tinuous velocity logger reveals many discontinuities 
- unsuspected by the geologist. From comparing such 
velocity profiles with the results of seismic reflexion 
shooting, the following observations have been made: 
(1) There are as many interfaces where there is a 
decrease of velocity with depth as there are where 
the reverse is true, and reflexions may originate at 
either type of interface. (2) Reflexions frequently 
originate from a group of thin layers with alternating 
strata of high and low velocity, the reflected signal 
being synthesized from the waves produced at each 
bed; this particular type of reflexion delineates a 
zone rather than a discrete interface. (3) Geological 
divisions established from palzontological con- 
siderations, are frequently not characterized by any 
marked discontinuity in acoustic impedance. 

Difficulties in the interpretation of seismic records 
caused by multiple reflexion have also been resolved 
by the synthesis of seismic data from the continuous 
velocity log, The details of this method of record 
synthesis have been given by Peterson, Fillippone 
and Coker. They show that the reflexion coefficient 
may be, approximately related to the incremental 


change in the logarithm of the acoustic impedance. 
If the assumption ic made that the rock density and 
velocity are related by a simple power law, the 
reflexion coefficients may be determined directly 
from the continuous velocity log. 

The derived record of acoustic impedance is used for 
calculating the amplitudes of reflected pulses, which 
are proportional to the reflexion coefficients; and 
after passing through shaping filters which simulate 
the absorption in tre Earth and also through geo- 
phone and amplifier equivalent circuits, the recorded 
output has the nature of the seismic record which 
would be expected trom the disposition of reflecting 
layers. 

The log of interval velocity is more directly 
associated with the ohysies of the formation of layers 
rather than their chemistry, and it is therefore of 
great value to the geologist wishing to trace the 
lithology of a borekole. When used in a number of 
boreholes in the same district, it has often been 
possible to correlata the profiles from the separate 
holes. Unlike resist-vity measurements, the measure- 
ments are not seriously affected by the use of highly 
saline drilling fluide. I$ has also proved possible to 
correlate velocity and porosity measurements within 
the same formation. In general, layers with low dens- 
ity (determined in the laboratory) have low velocities. 

Work is also in progress which appears to demon- 
strate that when contimuous velocity logging is 
supplemented with conventional radioactivity and 


-electrical logs, it is possible to differentiate in some 


instances between the presence of gas, oil and water. 
In his paper, Mr. Hales showed some continuous 
velocity records obtained in the wells of the D'Arey 
Exploration Co., Lti., and the Compagnie d'Explora- 
tion Petroliére. 

Discussing the paper, the chairman asked what 
ultrasonic frequency 18'used and whether the observed 
velocities are dependent on the signal frequency ; 
Mr. P. G. Lazenby, who was joint author of the paper, 
said that 50 ke./s. is the pulse frequency, but no 
measurements have been made on the frequency 
dependence of velocity. Dr. T. F. Gaskell commented 
that measurements that have been made on coal 
showed no change of seismic velocity with frequency. 
When asked if the mud path would greatly influence 
the travel time, Mr. Hales said that it has been 
discussed, and an improved instrument is to be made 
having two receivers. >: 

The second paper, read by Dr. R. Raitt, of the 
Scripps Institutior of Oceanography, -La Jolla, 
Cahfornia, described the seismic refraction work that 
has been done in the equatorial Pacific Ocean on the 
Mid-Pacific and Capricorn Expeditions in 1950 and 
1952-53, respectively. Some improvements have 
been made in the utilization of explosive energy for 
Seismic waves and decreasing the noise picked up in 
the hydrophones. When the shot.is fired at a depth 
corresponding to half a wave-length at the bubble 
pulse frequency and the hydrophones are suspended 
at a. similar depth in a state of neutral buoyancy, 
the - followmg releiionship is found between the 
average maximum range at which signals can be 
observed (A in km); ‘and the shot weight (W in Ib.) 
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There was a wide scatter from this formula ; signals 
have been received from an 80-!b. shot at 190 km. 
In making measurements with two ships, the split- 
profile type of record was most often taken; the 
firing ship drops charges continuously and steers an 
approximately straight course, passing the stationary 
recording ship and its hydrophones at the middle of 
its run. The reverse profile techniqué was also used 
occasionally ; but owing to drift and navigational 
difficulties the full value of a reverse profile was 
never completely-realized. For the interpretation of 
the seismic refraction data, the assumptions of 
constant-velocity layers, the velocity. of which 
successively increased with depth, were used. In 
addition to the topmost layers of sediment, three 
distinct velocity layers were observed having 
velocities of 4-0-6:0, 6-5-7-0 and 8-8-5 km./sec., 
respectively. Changes in these velocities in a lateral 
direction were observed ; but whether these are always 
real is uncertain. The velocity in the upper sediments 
was not determined by refraction ; but a few reflexion 
measurements gave an average at 2:15 km./sec. 

Dr. Raitt presented a slide showing the thickness 
of the crust defined by the depth at which the 
velocity reaches 8 km./sec. as found by several 
workers on the continents and by his work in the 
Pacifie Ocean. The mean thickness for the Pacific 
Ocean “is about 6 km., which contrasts with the 
30 km. for the continents. 

Questioned on the dependence of arrival time on 
frequency, Dr. Raitt said that only at short distance 
was it possible to observe waves of different frequency 
travelling over the same path. In these cases, no 
dependence on frequency was observed. When asked 
by the chairman if he had any views on the com- 
position of the layer below the unconsolidated 
sediments, Dr. Raitt said that it is in doubt whether 
they are volcanic or sedimentary. ‘The answer to 
this problem would tell us much about the history of 
the oceans, If the 4:0-6-0 km./sec. layer is lithified 
sediment, the oceans are probably very much older 
than would be expected if the layer were igneous. 

Dr. 8. Wyrobek (British Petroleum Co.), who read 
the third paper, said the refraction method has been 
used in some areas to give a fairly comprehensive 
picture of the variation of velocity m both the 
lateral and vertical directions and to reveal sub- 
, surface structural features. It 1s known that the 
method is most successful where velocity contrasts 
are pronounced, but it has been perfected to the 
extent of delineating layers where the velocity con- 
trast ‘is less than 2,000 ft./sec. 

The guiding principle in deciding the disposition of 
geophones and shots 1s to cover continuously all the 
mnportant refractors m the area and especially the 
shallow refractors, since these greatly influence the 
shape of the deeper layers. A refraction line consists 
of several spreads. Each spread may have twenty- 
four geophones 250—1,000 ft. apart and several main 
shot points outside the spread at distances of 5,000— 
10,000 ft. At each geophone station or every 
alternate one, smaller shots are fired, which elucidate 
the weathered layer and any low-velocity layers. 
Continuous time profiles are obtained in both 
directions of shooting, and these are used for obtaining 
half-intercept time values and hence the values of 
the refracting velocities and their lateral variations. 
By the method of interpretation used, individual 
refractors are discriminated by ensuring that the 
reciprocal times are equal, that the intercept times 
match in each direction of shooting, and that both 
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the direct and reverse time profiles match the half- 
intercept time values if one deals with the same 
refractor. 

The aim of the method is first to convert the 
time-distance curve into a time section, that is, mto 
a section in which the vertical scale gives the delay- 
time of a point on the refractor below the datum ; 
this is achieved by producmg the so-called half- 
intercept time profiles. From the latter, by using 
information obtained from well surveys or assuming 
the seismic velocities determined for the upper 
refractors to be uniform in a vertical direction, or 
introducing a velocity distribution characteristic of 
the area, a depth profile for each refractor ıs easily 
obtained. 

Mr. D. R. Brown asked what velocity variations 
and dips could be encountered before the method 
broke down, to which Dr. Wyrobek rephed that the 
complications would appear where lateral variation of 
velocity along a refractor approached the variation. 
in the vertical direction. The method has proved 
satisfactory in areas of dips up to 8°. It will 
be published in a subsequent number of the Geo- 
physical Prospecting Journal of the Huropean Associa- 
tion of Exploration Geophysicists. 

1 Peterson, R. À., pulippone, W. R., and Coker, F. B., Geophysics, 20, 
No. 8, 516 (1955 


ELECTRICAL EQUIPMENT OF 
AIRCRAFT 


HE convention, as a means of bringmg to a 
focus widely scattered knowledge of a particular 
subject, has gained a great deal of popularity in 
recent years, and that on “Electrical Equipment of 
Aircraft”, held m London at the Institution of 
Electrical Engineers durmg May 2-4, proved to be 
no exception; the accommodation of the lecture 
hall of the Institution was stramed to the utmost, 
and additional chairs were placed wherever possible. 
The char at the opening session was taken by 
the president of the Institution, Sir George H. 
Nelson, and the proceedmgs began with a short 
address by the Minister of Supply; Mr. R. Maudling. 
Mr. G. R. Edwards, general manager'and chief 
engineer (aircraft) of Vickers-Armstrongs, Ltd., 
followed with a most entertaming talk, in which his 
humorous salles provided some light relief for the 
serious matter of his address, which was the problem 
of the aircraft designer, wishing and indeed compelled 
to use electricity to an ever-mcreasing extent for a 
multitude of purposes in connexion with the func- 
tioning of ‘the aircraft, and yet faced with the 
reduction of useful load-carrying ability mvolved in 
the weight and drag of electrical equipment and its 
cooling auxiliaries. The only electrical equipment on 
the earliest aircraft was a magneto generator: to 
supply the ignition system, and this was both light 
and reliable. Modern large civil and military aircraft 
are equipped with about 150 kW. of electrical power ` 
&nd, with developments likely in the near future, 
the power provided may rise to 400 kW., or even, 
according to some estimates, to 700 kW. The weight 
of the equipment, with the additional fuel required 
to drive it, is of the order of 3 per cent of the total 
aircraft weight. If the pay-load of a civil aircraft is 
10 per cent of the total amcraft weight, the electrical 
equipment reduces the pay-load by one-quarter, and 
the importance of saving weight is apparent. 


June 30, 1956 


Important as it is to save weight, it is still more 
important to achieve reliability. Moreover, the 
increase in speed and flying height of modern air- 
craft introduces new problems of cooling and brush- 
wear which are generally adverse to saving weight. 
The designer is at a disadvantage compared to his 
land-based colleagues ın every respect except cost, 
which he may largely ignore if a saving in weight 
may be achieved by the use of costly materials or 
special apparatus. 

Nineteen papers* were presented at the convention 
covering the uses of electrical power, the means, to 
obtain it and the methods and equipment necessary 
to obtain reliability. The last session was devoted to 
a discussion of the problems of installation and 
maintenance, which often mfluence the choice of 
equipment for a particular aircraft. 

The importance of weight-saving would appear to 
justify the design of the electrical equipment as a 
single unit, each element being planned to give 
minimum totel weight to the equipment rather than 
to have minimum weight itself. This ideal has not 
yet been achieved, and the choice of supply system, 
for example, is often governed more by the avail- 
ability of consuming apparatus of a given design 
than by a rigid assessment of the optimum system 
for minimum weight. 

The most popular generating systems at present 
are 28 volts and 112 volts d.c., and 200 volts three- 
phase a.c. with 115 volts between line and neutral. 
The frequency of a.c. supplies may be variable from 
200 c./s. to 500 c.[s. according to engine speed; or 
generation may be achieved at a fixed frequency of 
400 c./s., 1,600 c./s. or 2,400 c./s. either by a differ- 
ential speed drive between the engme and the 
generator or by a separate power unit. It is unfor- 
tunately not practicable to design all consuming 
apparatus to operate from the same supply system ; 
and, whichever system is adopted, means have to be 
provided, usually by additional motor generator sets, 
to provide auxiliary supplies. 

The 28-volt d.c. system is popular on account of 
ease of maintenance and reliabihty. Fewer cells are 
required in a standby battery, and heater filaments 
for this voltage are of adequate section so that they 
fail less frequently. Transmission losses and the 
weight of cable required become serious in large 
aircraft, although this aspect is complicated by the 
large number of cables the dimensions of which are 
fixed by considerations of mechanical strength rather 
than by current-carrying capacity. Aluminium con- 
ductors offer the possibility of reduced weight for 
the same current-carrying capacity, but at the 
expense of mereased volume. It is not always 


*S. F. Follett: electrical equipment in airoraft—survey of pa. 
and present practice and future trends in design. H. Zeffert. factors 
in the utilization of electrical power in aircraft. B. J. O'Kane: air- 
craft radio power supplies—a survey. J. F. Lewis and E. Lloyd: 
the airworthiness and reliability of aircraft electrical systems. A. Ball 
and R. N. Lake the medium-voltage d.c. system in aircraft and its 
application m the ''Princess"-class flymg boats. P. L. Cronbach: 
rectified-a.c. generating systems in aircraft. P. C. Finucane: a 
constant-frequency a.c. system for aircraft. D. C. Flack: future 
trends 1n aircraft electrical systems. R. G. Woodall, P. J. Daglish 
and V. A. Higgs: trends in the development of airborne electrical 
equipment, with particular reference to constant-frequency a.c. 
systems. dkins, W. Philipp and A. Hossle: electrical machines 
for aircraft. O. 8. Hudson: the cooling of aircraft electrical equipment. 
K. J. Payne: electrical characteristics and protection of aircraft 

ower systems. W. G. Bourne and A. Grieve: aircraft switchgear. 

. W. Bird, D. C. Hancock and D. B. McKenzie: aircraft electrical 
cables. C. W. Cooper: the development of voltage and frequency 
regulators for aircraft electrical systems. G. A. Earwicker: aircraft 
batteries and their behaviour on constant-potentinl c e. A. H. M. 
Arnold and L. H. Ford : d.c. circuit Interruption and arc characteristics 
at low air pressures. I. A. Mossop and F. D. Gill: the current and 
voltage relationships of a stable d.c. aro between copper and silver 
electrodes m air at 1-760 mm. of mercury. N. C. Adcock and A. W. 
Ford: excitation systems for a.c. aircraft generators . 
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practicable to accommodate the larger aluminium 
cable. 

The 112-volt d.c system generally yields a reduc- 
tion of weight bozh of'the generators and of the 
cables, although the reduction of weight is not as 
striking as might De expected, since the additional 
insulation moreases the weight of cables of minimum 
Section. 

The a.c. systeme gain flexibility from the use of 
transformers; but the transformer weight is not 
economically used in the variable-frequency system. 
Moreover, some eonstant-frequency supplies are 
necessary for some of the consuming apparatus, and 
this has to be provided by motor generators. These 
additions of weight have to be balanced against the 
reduction achieved. by a direct engine drive. The 
constant-speed  hydro-mechanieal drive or the 
auxiliary power urit to give constant frequency is 
gaining in popularity. 

A serious problem for high-altitude flying is brush 
wear. This problem is less serious with slip-rings 
than with commutators, so that a.c. supplies have an 
advantage m this case. The development of satis- 
factory silicon rectifiers which can be operated at 
higher temperatures than germanium rectifiers makes 
possible the design of brushless alternators and also 
enables d.c. supplies to be obtained with a reasonable 
weight penalty from a.c. generators. 

The most popular frequency system is 400 c.js. 
Transformer weights are reduced at the higher 
frequencies; but tkis advantage is counterbalanced 
to some extent by increased eddy-current losses in 
cables. The higher frequencies may be essential for 
some consuming apparatus. 

The cooling of electrical equipment is a major 
problem, especially at high altitudes and speeds. 
Designs of minimum weight of electrical equipment 
tend to be inefficient, and this increases the weight 
of cooling equipment and the drag it exerts on the 
aircraft. In many cases, it 18 preferable to increase 
the efficiency of the electrical equipment at the 
expense of its weight in order to reduce the cooling 
problem. So far as practicable, engine fuel should be 
used for absorbing Leat: additional cooling is usually 
air cooling, either by natural convection and radia- 
tion, or by blast cooling. Limits are set by ambient 
air temperature which rises with the spéed “ofthe 
aircraft on account of adiabatic compression at the 
intakes. When the ambient air temperature is Higher 
than that of the electrical equipment, refrigera- 
tion must be emp-oyed in order to dissipate the 
heat. 

Striking developments of batteries have takén 
place in the search Zor weight reductions. The lead-- 
acid battery has besn reduced about 40 per cent m 
weight by improved materials and construction, 
while the newly developed nickel-cadmium battery 
and zinc-silver oxide battery give a better discharge 
performance than the lead-acid battery. 

Finally, the smocth functioning and reliability of 
the equipment is vitally dependent on: satisfactory 
frequency and voltage regulators and on a good 
protection system, including adequate switchgear. 
Switch performance is generally adversely affected 
at high altitudes by the change in the arc character- 
istics; although research has shown that this 
deterioration is not as severe as early experiments 
had suggested, it ie clear that alternating currents 
are likely to be moze easily interrupted than direct 
currents, and this is a further argument in favour of 
the a.c. system. 
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Most aspects of aireraft electrical equipment were 
thoroughly eovered by the papers presented, and 
these, together with the discussions on them, should 
provide a useful work of reference for those con- 
cerned with the design or utilization of such equip- 
ment. “An interestiig point made was concerned with 
the adverse effect of standardization on the weight 
of electrical equipment, and a plea was entered for 
an increase in the number of standard-sizes in order 
to reduce the weight penalty. 


MARINE BIOLOGY 
SYMPOSIUM AT THE SCRIPPS INSTITUTION 


‘SYMPOSIUM on “Perspectives in Marine 
Biology" was held in the Scripps Institution of 
Oceanography, La Jolla, California, during March 
24—April 2, under the auspices of the International 
Union of Biological Sciences and jointly sponsored 
by the University of Cahfornia and the Office of 
Naval Research of the United States Navy. Owing 
to generous financial help and to the co-operation of 
the Military Air Transport Service of the United 
States, a large and representative body of marine 
biologists attended from all parts of the world, eight 
being from Great Britain. The programme of pre- 
pared papers covered the whole range, and indeed 
more than is usually regarded as the whole range, of 
the composite science of marine biology. Certain of 
those invited to participate came to give accounts of 
work of very wide biological implication, and they 
also made major contributions to the discussions 
which followed the papers. Very adequate provision 
had been made in the time-table for such discussions. 
It 18 undoubtedly true to say that no such broad 
survey of the field of biological investigation in the 
marine environment has hitherto been held. Observa- 
tion and discussion ranged from the factors of the 
marine environment to the study of bottom fauna 
and of plankton communities, through problems of 
biochemistry and regulation, both chemical and in 
respect of taming and rhythms, to problems of pro- 
duction. and productivity, notably in relation to both 
phytoplankton and bacteria. The importance of 
ethology was stressed, and both the sensory equip- 
ment and effector mechanisms of marine orgamsms 
were discussed. Problems of speciation and of 
genetics formed the subject-matter of the concluding 
sessions of a programme that had been organized by 
Prof. A. A. Buzzati-Traverso, to whose distinction 
as & geneticist must certainly be added high ability 
as an organizer. 

An. experiment.of great interest was made durmg 
the symposium, the participants in which were 
organized into a series of ‘idea groups’ of very mixed 
membership where the subject-matter of the papers 
and general matters appertaining to marine biology 
wore informally discussed. The concluding session of 
the symposium took the form of a meeting at which 
spokesmen of the various groups gave some account 
of their deliberations and answered certain leading 
questions which had been put to them. In the 
opinion of the writer, himself one of the spokesmen, 
profitable use could probably be made of such a 
scheme in future, although perhaps in this instance 
both subject-matter and participants were somewhat 
too heterogeneous. A doubt was left as to whether 
those who organized the symposium would obtain 
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any major lead from the dehberations of the idea 
groups. 

But there can be no doubt that, as a result of the 
discussions, both formal and informal, all who 
attended the symposium left it with increased know- 
ledge both of their science and of their colleagues 
from many countries. Regret was widely expressed 
at the absence of the delegates expected from the 
U.S.S.R. The Scripps Institution of Oceanography 
now has the possibilities, through a major grant of 
money from the Rockefeller Foundation, to develop 
greatly the biological aspects of its work. Those 
responsible for the symposium must certainly have 
gained an idea of the extent and diversity of modern 
investigations in marine biology. The majority of 
these, outside the field of fishery research, are the 
achievements of individual workers, although natur- 
ally such work is being increasingly aided by the 
facilities, of modern marme biological laboratories 
and research vessels. Along what lines of research 
money might most fruitfully be spent would, at this 
stage, seem to depend more on the quality of the 
people employed than on the actual programme, and 
it is to be hoped that the Scripps Institution will be 
successful in 1s endeavours to obtain workers of the 
highest quality to develop its biological programme. 

$ C. M. Yonex 


SCIENTIFIC HUMANISM 


T is a commonplace of discussions on the univer- 
sities that there is an ever-widening gap between 
the arts and the science graduates: this usually 
takes the form of a most often unjust attack on the 
‘narrow scientist’. S. J. Tester, a lecturer in classics 
at the University of Bristol, suggests that the ‘narrow 
arts graduate’ 1:8 a commoner phenomenon and 
represents & more serious problem (Univ. Rev., 28, 
No. 2; Feb. 1956). - 

Most graduates in one of the special sciences will, 
in a time of films and theatres, radio and television, 
"Penguins" and “Pelicans”, imbibe something of 
what the arts man so often describes as ‘culture’ ; 
but most arts graduates leave the universities with 
practically no conception of the revolution that took 
place in science between the seventeenth and nine- 
teenth centuries, and the further revolutionary 
developments which have occurred since 1900. 
Unfortunately, they leave not feeling ashamed of 
this ignorance but either proud of it or indifferent 
to 16; they consider ıb irrelevant to thew being 
‘cultured’ or ‘educated’. Tester suggests a way in 
which both these problems—that of the science 
graduates’ lack of contact with the minds of the 
great thinkers of the past and that of the arts 
graduates’ blindness on the side of science—might be 
at least partly solved. 

The way in which the universe in all its physical 
aspects is now regarded is largely due to develop- 
ments in science between the seventeenth and nine- 
teenth centuries; it is to be expected that new 
developments in physics, physiology, psychology and 
electronics will produce changes in men’s common- 
place opinions in the future. It is possible to draw 
up a list of half a dozen or so books which would 
epitomize the ‘scientific revolution’, all, or nearly all, 
books written for the educated public of their day 
by men of generally acknowledged genius or im- 
portance, and all readable by any intelligent student. 
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A suggested list is: Harvey’s “De Motu Cordis" 
(1628); Galileo’s "Dialogue concerning the Two 
Chief World Systems” (1632), selections; Boyle’s 
“Sceptical Chymist" (1661); Newton’s “Principia” 
(1687), selections, but at least the early chapters of 
Books 1 and 3; John Ray’s “The Wisdom of God" 
(16901); James Hutton’s “A Theory of the Earth" 
(1785), or possibly selected parts of Lyell’s "Principles 
of Geology’; Darwin’s "Origin of Species" (1859) ; 
Einstein's “The Theory of Relativity” (1926). All 
university students, whatever their faculty, should 
be required to read these books and to take an 
examination on them at the end of the first term of 
thew final year. 

Sueh a course of reading would not be intended to 
make science students philosophical, nor to introduce 
them to the philosophy of science. It would give 
them real contact with greatness, such as the classic 
student has in reading Aeschylus or the philosophy 
student in reading Kant: 

There is no question here of ‘broadening’ the 
scientist, of providing a humanist background for 
his studies. Nor is this proposal intended to provide 
the arts student with an outline of modern science or 
a ‘potted’ history of science. The way in which the 
scientist, and even the ordinary non-scientist, regards 
the physical universe has been largely determined by 
these works or the movements they epitomize; to 
think as we do and yet be ignorant of them is like 
being ignorant of the teachings of the New Testament 
while living in a Christian society. 

Most of these are very old books, and much of 
their matter is long out of date. It would therefore 
be necessary to explain to what degree the facts and 
theories given in these works are still accepted, and 
how far they have been modified or discarded. It 
would also be necessary to make it plain to the 
students precisely why these works are important. 
This would mean putting each m its context, de- 
scribing the state of each particular science before 
the work in question, the revolution affected by it, 
and its influence and importance in later scientific 
thought. This could be done in a course of lectures ; 
but Tester believes this could be better done in a 
book prepared by experts in the several fields. 
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ECOLOGICAL ANALYSIS OF THE 
INTERBREEDING OF CRESTED 
TITMICE IN TEXAS 


COLOGY and behaviour during the early phases 
of the nesting cycles have been compared by 
Keith L. Dixon in two superficially distinct forms of 
titmice. A grey-crested bird, the tufted titmouse 


(Parus bicolor), is a characteristic inhabitant of - 


deciduous forests of the humid eastern United States. 
Its distributional-range meets that of the black- 
crested titmouse (Parus atricristatus) at a few points 
in central Texas. The latter bird is found commonly 
m openly spaced plant associations of arid north- 
eastern Mexico and adjacent parts of Texas. Inter- 
breeding occurs wherever populations of these non- 
migratory forms are in contact. 

Field work in central and western Texas was 
carried out during February-April 1951 and m 
January and February 1952. Each of the forms was 
studied first in areas remote from any influence of the 
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other form; this study was used as a basis for 
evaluating conditions m areas where mterbreeding 
was known to occur (University. of California Pub- 
heations in Zoology, 54, No. 3). ` 

Tufted and black-crested titmice are similar in 
their habitat relations, especially in nestmg require- 
ments and foraging. The preferred habitats of these 
birds merge at the points of contact which lie in a 
transition from.humid to arid chmates. The call 
notes of the western form seemed louder and more 
nasal, and the songs were of longer duration. The 
only difference in display was the more erect carriage 
of the crest in the tlack-crested form. As the nesting 
cycle advanced, tufted titmice tended to be more 
secretive, whereas black-crested pairs, were not so 
difficult to locate. Defence of territory appears more 
vigorous in the tufted titmouse. These differences in 
behaviour are more apparent later in the breeding 
cycle than they are at the time when pair formation 
is believed to occur. Detailed studies in the field, 
correlated with examination of specimens, suggests 
that mate selection is random where the populations 
overlap. No evidence of reduction in the vitality of 
birds of imtermediate character was found. The 
evidence suggests that these two varieties diverged 
from a common ancestor, but that the changes which 
developed were not accompanied by the evolution of 
mechanisms which would ensure reproductive isola- 
tion. Since free interbreeding between black-orested 
and tufted titmice occurs, Drxon suggests that they 
should be considered conspecific. 

The three principal areas where contacts between 
populations of the two kinds of titmice exist or have 
existed were studied. In each area the junction -was 
permitted by extension of woodland vegetation 
across prairies otherwise uninhabitable by these 
titmice. The upland timber of these areas is con- 
trolled by factors operating through the soil. This 
fact points to the permanence of the distributional 
relations, and the suggestion is made that the inter- 
breeding of these titmice antedates the environ- 
mental disturbances brought about by the settlement 
of Texas by the white man. 

The genetic constitution of one intermediate 
population, near tae Aransas River, is shown to 
have changed towards that of the black-crested 
during the past cantury. The spread of “woody 
vegetation is believad to have favoured the increase 
in numbers of titmice of the black-crested type in 
this area, and hence to have permitted increases in 
frequency of its genss in the intermediate population, 
while the contribution from the grey-crested popula- 
tions was being reduced. 


STANFORD RESEARCH INSTITUTE, 
CALIFORNIA’ 


REPORT FOR 1955 


HE report of operations for 1955 of the Stanford 
Research Instizute, California*, records an in- 
crease in staff from 914 to 1,163, of whom 630 have 
technical training and 125 Ph.D. degrees. Contract 
research is bemg conducted at the rate of 10 million 
dollars a year, and m the nine years of the Institute’s 


* Stanford Research Institute. Report of Operations, 105b. Pp. 
47. (Menlo Park, Calif.: Stanford Research Institute, 1056.) 
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existence -has totalled about 35 million dollars. Of 
the 532 research projects undertaken m 1955, 132 
were for government agencies; but in terms of dollars 


the ratio of commercial projects to government ` 


projects was 56-6:43-4. Following a final decision 
as to the site, rapid progress was made in developing 
building programmes for offices and research activities. 
The Associate Plan was further extended, and by 
the end of the year 116 firms or individuals had 
pledged or contributed one or more units of 15,000 
dollars, totalling 2,266,525 dollars, to this fund for 
improving the Instrtwte’s research facilities. i 
Progress was made in the solar energy programme, 
including -a study by the Institute of flat-plate 
collectors, in which a solar-heat pump from the 
Somor Company of Italy was used, studies of the 
feasibility and design of extremely large solar 
furnaces for high-temperature research, and the 
production of a directory and bibliography of research 
in this field. A reflector-type furnace for temperatures 
in the range 2,000°-3,000°C. has been designed 
which can be used interchangeably with three sources 
of radiation:solar, flame and the electric are. A 
feature of the activities during the year m this field 


was the international symposium on applied solar, 


energy, held m Arizona during November 1-5. A new 
phase of activity in the field of nuclear energy was 
to assist companies contemplating entering this field 
by evaluating possible markets and analysmg the 
need for development work and associated manu- 
facturing, marketing and financial problems. A 
Nuclear Energy Service was established to provide 
8 source of up-to-date information on developments, 
and a study of the most suitable design of industrial 


reactor led to the selection of a reactor of the hetero- 


geneous type, moderated by heavy water, with a 
10-MW. heat output and a maximum neutron flux 
density of 2 x 10/4 neutrons sq. cm./sec. Its power- 
level is at least ten times that of most research 
reactors, and it is proposed that the co-operative 
reactor laboratory should be owned by a non-profit 
corporation, subsidiary to the Institute, and that the 
reactor would also be available for use on a contract 
basis for applied research. Nuclear engimeermng 
studies meluded radiation studies of food products 
and of chemical reactions mduced by radiation, while 
the possibilities of radiation as an industrial tool 
were being explored. 

An extensive study was made of the research needs 
of the forest industries, particularly of the West, and 
in a new physical sciences laboratory reactions of 
hydrocarbons and their derivatives were being studied 
at pressures up to 10,000 lb./sq. ın. in a new type of 
reaction chamber providing complete operating safety 
at low test. A new wing in the chemical engmeermg 
laboratory contains high-temperature electric furn- 
aces, a spray dryer, a, high-pressure am system and 
kindred equipment for the development of high- 
temperature alloys and other materials. The enlarged 
laboratory is also bemg used for trials of new processes 
on & scale sufficient to provide information for the 
design of pilot plant. In a classified study of ballistic 
and physical properties of solid propellants, special 
equipment has been provided for measuring the rate 
of burmmng of propellants in strand form, ignition time, 
and tensile strength at high rates of strain application. 
The television and vacuum-tube laboratory has been 
approximately doubled ın capacity and has been 
concerned with research on video recording, the more 
efficient utilization of television channels and 
industrial applications of television techniques. From 
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a study of existing air-modulated loudspeakers and 
of the principles and factors affecting efficiency, the 
Institute has been able to design a prototype loud- 
speaker—the Stanford airstream modulator—costing 
about a fifth as much to build as other units of this 
type, with about 80 per cent of the theoretical ' 
efficiency and which, with only 10 watts of air energy 
and 10 watts of air control, can be heard about 
1-5 miles away. The addition of a new electronic 
computer greatly increased the ability of the Com- 
putation Centre to handle large problems, and in a 
single afternoon an operations research team obtained 
data on a complex study of the most economic 
method of dispatching empty freight cars that norm- 
ally would have taken one man two years to procure. 
New equipment has also been installed in the control- 
systems laboratory for studies of surface physics and 
materials, and a new laboratory established for 
research on special problems in the graphic arts. 
The Poulter laboratories have made icontributions 
to the understanding of detonation and hydro- 
dynamics of shock-pulse phenomena, with consequent 
severalfold improvement in the efficiency of military 
and civil explosives, and are also engaged in com- 
bustion and general high-pressure research. An 
irradiation study initiated by the Sequoia Process 
Corporation led to & new type of polyethylene resist- 
ant to 150°C. and suitable for high-temperature 
application m aircraft and electronies ; and, with the 
Bank of America, the Institute has designed an 
electronic recording machine which automatically 
does all checking of customers’ accounts. 
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FUTURE NUMBERS OF UNIVERSITY 
STUDENTS IN BRITAIN 


N address on the number of university students, 

which Lord Simon of Wythenshawe delivered 
to the Court of the University of Manchester on 
November 16, was afterwards published in a revised 
and extended form in the February issue of the 
Universities Quarterly, and a reprint of this article 
has been issued entitled “Future Numbers of 
University Students: the Desperate Need for Tech- 
nologists"*. In his omgmal address, Lord Simon 
discussed separately both the national problem and 
the particular contribution Manchester could be 
expected to make alike in respect of the general need 
for expansion and the shortage of technologists ; he 
expressed the view that no expansion should be 
contemplated at Manchester beyond the five thousand 
students for which the new buildings would provide, 
except that, in addition, the College of Technology 
should expand to reach a student population of 
fifteen hundred within a decade. In the pamphlet 
now issued, Lord Simon looks at the question of 
student numbers purely from a national pomt of 
view and, after reviewmg the expansion since 1911, 
considers more particularly the measures which 
should be taken to meet the situation hkely to arise 
in the next ten years. He assumes that university 
standards will not be raised, that the universities 
will continue to accept approximately the present 
proportion of sixth-form pupils and that accordingly 
they will expand to the extent necessary to admit 


* Future Numbers of Univorsity Students: the Desperate Need for 
Technologists. (Reprinted from Universities Quarterly, February 1956.) 
PR tesa of Wythenshawe. Pp.15. (London: ‘Turnstile Press, 

e: 8. 
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the increased number of those attaining present 
standards which will be forthcoming when the 
increased population passing through the schools 
reaches the university stage from 1962 onwards. He 
estimates that entrants in 1965 are likely on these 
assumptions to be 40-100 per cent above the present 
level, and that it is imperative to begin at once to 
erect the necessary buildings. - 

Lord Simon lays his main stress on technology. 
Pointing out that the number of degrees and diplomas 
in technology awarded by the universities in Great 
Britain has been decreasing since 1950 (from 3,693 
to 3,359), he emphasizes that both the U.S.S.R. dnd 
the United States are already producing each year 
about twice as many graduates in science and tech- 
nology per thousand of population as Great Britain, 
aud that in the U.S.S.R. the output during the past 
five years has increased by more than 10 per cent & 
year. The Federal Institute of Technology at Zurich, 
he points out, has at present 2,700 full-time degree 
students, which is more than the three largest tech- 
nological institutions in Britain put together, and the 
totals of 3,600 and 3,400 graduate engineers produced 
in Britain in 1950 and 1954, respectively, compare 
with 50,000 and 20,000, respectively, in the United 
States and 28,000 and 54,000 in the U.S.S.R. He 
urges that the rate of building for universities should 
be increased at once to provide reasonable accom- 
modation for a 50 per cent increase in the number 
of students by, 1965, and immediate and energetic 
action should also be taken to increase the output of 
graduates in technology by 10 per cent a year, with 
an ultimate output of at least ten thousand engineers 
a year, As a contribution to this end, he suggests 
the appointment of a small Royal Commission to 
report on the situation within six months. 
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MATING SYSTEMS OF FUNGI 


N a paper under this title, J. H. Burnets (New 

Phytol., 55, 1, 50; 1956) has attempted to classify 
the principal kinds of mating systems, to devise an 
appropriate terminology for them, and to describe 
how they operate and are controlled. He points out 
that, so far, there is no adequate and agreed 
terminology for describing fungal mating systems. 

The terminology now proposed includes the fol- 
lowing. Under, the term ‘heteromixis’, he would 
include those instances, or imply the condition, 
where sexual reproduction only results from the 
fusion of genetically different nuclei normally derived 
from different thalli. Heteromixis includes: (1) 
‘dimixis’, the condition where there are two, and 
only two, types of complementary nuclei which 
control mating, the nuclear types being determined 
by two allelomorphs at a single locus; (2) 'dia- 
phoromixis’, the condition where several types of 
complementary nuclei occur which control mating, 
the nuclear types being determined by multiple 
allelomorphs at one or two loci, the bipolar and 
tetrapolar conditions, respectively ; and (3) ‘homo- 
heteromixis’, this being an essentially heteromictic 
condition where sexual reproduction results only 
from the fusion of genetically different nuclei derived 
normally from the same thallus; such forms are 
derived from dimictic or diaphioromictie forms, hence 
the derived terms, ‘homo-dimictic? and ‘homo- 
diaphoromictic’. ! > 
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‘Homomixis’ is defined as the condition where 
sexual reproduction can result from the fusion of 
genetically similar nuclei, these being usually derived 
from the same thsllus.^ ‘Amixis’ is defined as the 
condition where the essential events of sexual repro- 
duction are lacking but where the pre-conjugation 
and post-meiotie events normally associated with 
sexual reproduction may occur. The author prefers 
this term to ‘apomixis’ since the condition described 
is one in haploid crganisms. It is.s6 defined as to 
cover a wider range of-conditions than does apomixis 
as used for conditions in higher plants. The author 
describes how the principal mating systems operate, 
and concludes thas the factors which control com- 
patibility are pleioiropic in their effects., This sug- 
gests that mating-type factors are, in fact, groups of 
closely linked genes. 

From a review of the evolution of mating systems, 
he concludes that is is not possible at present to give 
& general account o7 this phenomenon. It is, however, 
possible to make suggestions concerning the origin 
and evolutionary processes involved in some of the 
systems, and soms hypotheses are developed. A 
general conclusion & that mating systems have arisen 
in & variety of ways and that, in the first instance, 
selection of potential mating-type ‘factors may not 
have been for their effects upon compatibility. ` < 


RESEARCHES IN THE ARCTIC. 
OCEAN |. 


HE arctic, up to the North Pole, might bs an 

open sea for part of each year if ib were not for : 
the piling up of pazk ice into thick ridges by storms. 
Otherwise, ice formed durmg the intensely cold 
winter nights wculd be thawed completely by 
This speculation is advanced by Prof. 
G. E. MacGinitie, of the California Institute of 
Technology, in a technical report on arctic life just 
published by the Smithsonian Institution. Prof. 
MacGinitie was principal investigator at the Navy’s 
Arctic Research Laboratory at Point Barrow, 
Alaska. It is highly improbable that the sea surface 
as a whole ever freezes durmg the winter to-a depth 
of much over 6 ft. Thousands of lakes and ponds 
in the country behind the arctic coasts freeze to 
depths of more than 7 ft., yet this ice melts entirely 
during the summer. 

During the storms of gale force that sweep over 
the arctic basin, the surface ice is piled up into 
windrows which may be several times 6 ft. thick. 
These drift togeth=r and constitute the great arctic 
pack. Summer melting is:more than compensated 
for by the increased thickness of windrowed, ice. 
Ice over offshore creas which has not been piled up. 
by wind and wave disappears completely by Sep- 
tember. The movement of the ice pack itself may 
have some influecce on animal distribution. Ths 
pack constitutes adout 70 per cent of the arctic ice. 
It is never stable. Previous ‘investigations have 
Shown that it mey move as much as 1,000 miles 
in nine months. There is good evidence, Prof. 
MacGinitie says, for” considering the pack as 
a great, moving field, the general direction of 
which is from north: east Siberia to the east of 
Greenland. 

Prof. MacGinitie has also made some observations 
about Eskimo life. 
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The Eskimo birth-rate is. increased as much as 
threefold when the arctic people eat “white man’s 
food” instead of their traditional pure animal diet 
of whale, fish and seal. When hunting was the 
only means of subsistence, Eskimo women became 
pregnant only once in several years; but with the 
new diet they bear a baby about every year. 

Of primary importance in the old Eskimo culture 
is the bowhead whale. Several are taken in the 
spring of each year and the flesh stored underground 
in cellars, where it remains edible for three or four 
years. The whales feed on euphausiids, mysids, 
pteropods and copepods.  Baleen whales probably 
lead the easiest life of any mammal. ‘These enormous 
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creatures have only to swim slowly through water, 
which has about the same specific gravity as them- 
selves, opening and closing their mouths and swallow: 
ing food. To an Eskimo the most delectable food is 
whale muktuk, which consists of whale skin with 
about an inch of underlying blubber. After freezing, - 
the muktuk 1s cut into small pieces and eaten raw. 
Next in importance in the native economy is the 
bearded seal. This marine anmmal, which reaches a 
weight of 500-600 Ib., feeds almost entirely on 
amphipods. In winter these seals are hunted in 
offshore leads. Unlike most seals, they float when 
shot, so they can be taken easily. In summer they 
are hunted in boats. 


ANAEROBIC DEAMINATION OF D-GLUCOSAMINE BY BACTERIAL 
AND BRAIN EXTRACTS 


By Dr. P. FAULKNER* and Pror. ! 


. H. QUASTEL, F.R.S. 


McGill-Montreal General Hospital Research Institute, 3619 University Street, Montreal 


Ec discovery that D-glueosamine is phos- 
phorylated by adenosme triphosphate in the 
presence of brain hexokinase! and of yeast?, glucos- 
amine-6-phosphate being produced**, and the demon- 
siration* that competition may take place between 
glucose and p-glucosamine in metabolic events in the 
cell, led to investigations’ on the possible inhibitory 
influence of p-glucosamine on the growth of cells 
developing at the expense of glucose breakdown. 
While p-glucosamine proved to be an inhibitor of 


growth of sarcoma 375, and of human epidermoid - 


carcinoma’, in tissue culture, it is ineffective in sup- 
pressing tumour growth in animals and man, though 
a positive effect was once reported’. The failure of 
p-glucosamine to act as a tumour inhibitor in vivo 
seems to be linked with its relativély rapid break- 
down in the body. For this reason, experiments have 
been carried out to learn the details of p-glucosamme 
degradation in the cell. This phenomenon has been 
the subject of investigations by Lutwak-Mann’, who 
studied the metabolism of p-glucosamine in presence 
of animal tissues, yeast and bacteria, and by Rosen- 
berg®, Rogers! and Oka and Murachi"!, who have 
studied the degradation of p-glucosamine in presence 
of bacteria. Biosynthesis of p-glucosamine has been 
demonstrated by Leloir and Cardini?, who have 
shown that an interaction of hexose-6-phosphate and 
glutamine takes place in presence of extracts of 
Neurospora crassa to yield p-glucosamine-6-phosphate 
and glutamate. 

Our experiments ‘have been directed to an mvesti- 
gation of p-glucosamine deamination and have been 
carried out with extracts of E. coli and of brain 
tissue. The following is a preliminary statement of 
the results that have been obtained ; full details will be 
published elsewhere. Many of the findings presented 
here have been reported in a thesis by one of us!*. 

About 3-5 gm. wet weight of E. colt grown over- 
night in a yeast extracb— peptone medium, and 
washed with distiled water, using & Sorvall high- 
speed centrifuge, were crushed in a Hughes bacterial 
press!‘ which had been cooled to —20° C. The frozen 


* Present address: Taboratory of Insect Pathology, Sault Ste. 


‘Marie, Ontario, Canada. 


crushed material was extracted with 20 ml. water. 
The debris was removed by high-speed centrifuging 
in the cold, and the cell-free supernatant was used 
for the study of p-glucosamine breakdown. Brain 
tissue extract was prepared by centrifuging in the 
cold, for 10 min. at 20,000 g, a rat-brain homogenate 
made up in isotome potassium chloride solution 
(1 gm. brain tissue to 10 ml. potassium chloride), 
the supernatant being used as the p-glucosamıne 
deaminating enzyme system. 

Incubations were carried out in the conventional 
Warburg manometric apparatus at 37° under 
anaerobic conditions, the gas phase being a mixture 
of 93 per cent nitrogen and 7 per cent carbon dioxide. 
D-Glucosamine was estimated by a modification of 
the method of Elson and Morgant, ammonia by the 
method of Braganca et al.!*, hexosediphosphate by 
that of Roe! and phosphates by that of Fiske and 
Subbarow!5. Sugar phosphates were separated by 
paper electrophoresis (Durrum!?), the dried papers 
bemg sprayed with the aniline hydrogen phthalate 
reagent of Partridge?" to detect the position of the 
sugars. 

Deamination of p-glucosamine and N-acetylglucos- 
amine takes place anaerobically in an extract of E. 
coli, the process being dependent on the presence of 
adenosine triphosphate and magnesium ions. Little 
or no breakdown of p-glucosamine takes place in the 
bacterial extract under anaerobic conditions ; in the 
presence of adenosine triphosphate, however, util- 
1zation of glucosamine may be readily demonstrated. 
For example, 2-8 pmoles of p-glucosamine were 
removed from thé system when 10 umoles of the 
amino-sugar were incubated anaerobically with 1 ml. 
of E. coli extract at 37° C. for 45 min. in the presence 
of 6-7 umoles adenosine triphosphate. Further 
results, in which the rates of deamination of p-glucos- 
amine and N-acetylglucosamine are compared, are 
shown in Table 1. They demonstrate that glucos- 
amine is deaminated at a slower rate than N-acetyl- 
glucosamme ; but when mixtures of glucosamine and 
N-acetylglucosamine are incubated with adenosine 
triphosphate, a more than additive rate of ammonia 
production takes place. 
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Table 1. DEAMINATION OF D-GLUCOSAMINE AND N-AGETYI-D-GLUOOS- 
AMINE IN THE PRESENCE OF E. col, EXTRACTS 
Present: bicarbonate, 0-028 JM; magnesium sulphate, 0 0088 M; 
E. coli extract, 1 ml, "Where added. sodium adenosine ‘triphosphate, 
0 0033 M. Total vol. 3 ml. Incubation time, 65 min. 
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Ammonia 
Ammonia | formed from 
formed amuno- 
(umoles) (umoles) 
Adenosine Um 22 
+ D-glucosamine (0-01 M) "847 
+ N-acetyl-D-glucosamine 
(0-01 M) 4:6 
-+_D-glucosamine (0 01 M) + 
N-acetyl-D-glucosamine 75 
(0 01 M) 
Exp. 2 
Adenosine triphosphate 06 


+ D-glucosamine (0:01 M) +- 
N-acetyl-D-glucosamine 
(0 0003 M) 82 
Adenosine-5-phosphate 1-2 
-+ D-glucosamune (0 01 M) + 
N-acetyl-D-glucosamine 
(0 0003 M) 


x Exp. 3 

Adenosine triphosphate 

+ 80 umoles D-glucosamine 

+ 30 umoles D-glucosamine + 
N-acetyl-D-glucosamine 
(0 2 umole) 

+ 80 umoles D-glucosamine + 
N-acetyl-p-glucosamine 
(0 4 mole) 

+ 30 umoles D-glucosamine + 
N-acetyl-D-glucosamine 
(0:8 umole) 
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The virtual necessity of the process of anaerobic 
deamination of p-glucosamine for adenosine triphos- 
phate makes it likely that the substrate for - 
deamination is p-glucosamine-6-phosphate. A simular 
conclusion applies to the anaerobic deamination of 
N-acetylglucosamine, the phosphate ester of which is 
also formed in the presence of adenosine triphosphate 
and EH. coli extract. . . 

Soodak?! has recently noted that extracts of E. 
coli, prepared by sonic rupture of the cells, phos- 
phorylate p-glucosamine and N-acetylglucosamine in 
the presence of adenosine triphosphate and mag- 
nesium ions. 

It is easy to demonstrate by the manometrie tech- 
nique! that dialysed H. colt extracts bring about the 
phosphorylation of glucose and p-glucosamine in the 
presence of adenosine triphosphate, the same hexo- 
kinase being apparently involved as shown by 
competitive experiments. The phosphorylation of 
N-acetylglucosamine requires a separate kinase as 
shown by the additive rate of phosphorylation which 
is exhibited when & muxture of glucose and N-acetyl- 
glucosamine is incubated in the presence of an F. 
coli extract and adenosine triphosphate. 

Glucosamine breakdown in an Æ. coli extract is 
inhibited by the presence of glucose. Thus, the 
addition of 0-01 M glucose to a system containing 
0:005 M p-glucosamine, 0.0005 M N-acetylglucos- 
amine, 0-003 M adenosine triphosphate, 0-003 M 
magnesium sulphate and W. cols extract brought 
about almost a complete cessation of the dis- 
appearance of p-glucosgmine. This phenomenon is 
doubtless due to competition between glucose and 
p-glucosamine for the same hexokinase.  Lutwak- 
Mann? and Oka and Murachi! have reported that 
glucosamine deammation by resting E. colt is inhibited 
by a number of sugars. 

Adenosine triphosphate cannot be substituted by 
adenosine-5-phosphate for the anaerobic deamination 
of p-glucosamine in an E. coli extract (Table 1). A 
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mixture of acetyl phosphate and adenylic acid, how- 
ever, can effectively replace adenosine triphosphate. 

The p-glucosanine anaerobic deaminating system 
in E. coli is unaffected by the presence of either 
diphosphopyridms nucleotide or by t-glutamate or 
by pyridoxal phcsphate. 

Electrophoresis on filter paper of a mixture of 

D-glucosamine, a trace of N-acetylglucosamine, mag- 
nesium ions, adenosine triphosphate, and dialysed 
E. coli extract, after anaerobic deamination at 37° 
has been allowed to proceed for one hour, shows the 
presence (after treatment of the paper with aniline 
hydrogen phthalate) of two products. Their positions 
are identical with those taken by authentic samples 
of p-glucosamine-6-phosphate and of hexosediphos- 
phate. Soodak* bas reported that, in the degradation 
of N-acetylglucosamme by E. coli, fructose-6-phos- 
phate is formed. It is possible that the hexosedi- 
phosphate formed in our experiments ıs produced 
secondarily by phosphorylation of fructose-6-phos- 
phate by excess adenosine triphosphate present. 
Thus the evidence would indicate the existence of 
the following reaction sequence in an E. coli extract : 


ATP 
Dn-glucosamine —— p-glucosamine-6-phosphate — 


ATP 
fructose-6-phospkate + ammonia ~—> hexosedi- 
y phosphate. 


Stimulatory effects of N-acetyl glucosamine with E. 
coli. A noteworthy feature of anaerobic .p-glucos- 
amine deamination by E. cok extracts is the 
stimulatory effecs of small quantities of N-acetyl- 
glucosamme. Although N-acebylglucosamine is itself 
phosphorylated and deammated by Æ. coli, ts 
presence in low concentrations greatly increases the 
rate of p-glucosemine deamination. For example, 
the presence of 0-0005 M N-acetylglucosamine doubled 
the rate of disapoearance of p-glucosamine in an E. 
colt extract containing 0-005 M n-glucosamine and 
0:003 M adenosine triphosphate. Results of a 
typical experiment showing the stimulatory effect of 
N-acetylglucosanrine on p-glucosamine deammation 
are given in Table 1. 

Crude E. coli extracts deaminate p-glucosamine 
anaerobically so long as adenosine triphosphate and 
magnesium ions are present. Dialysed E. coli extracts 
bring about little or no anaerobic deamination of 
Dn-glucosamine in the presence of adenosine triphos- 
phate and magnesium ions unless & small quantity 
of N-acetylglucogamine is added. 

The stimulatory action of N-acetylglucosamine on 
D-glucosamine deammation cannot be brought about 
by such acetylated substances as N-acetylmethionine, 
acetylcholine or N-acetylglycine. 

Inhibition of E. coli phosphatase by N-acetylglucos- 
amine. The stimulatory action of N-acetylglueos- 
amine may be dus in part to the remarkable effect of 
this substance in mhibiting hexosemonophosphate 
breakdown in JE. coli extracts. At concentrations 
of 0-001-0-002 M, N-acetylglucosamine will secure 
inhibitions of 50 per cent or more of hydrolytic 
breakdown of hexosemonophosphates. Typical 
results are shown in Table 2.  Inhibitions of this 
order are not foand with hexosediphosphate break- 
down. . 

p-Glucosamine at 0-002 M shows no inhibition of 
glucose-1-phosphate hydrolysis with an H. coli 
extract under conditions where N-acetylglucosamine 
shows 94 per cent inhibition. Neither glucose nor 
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- Table 2. ByfEotS of N-AcETYLGLUOOSAMINE ON PHOSPHATASE 


ACTIVITY OF DIALYSED #. coh EXTRACT 











Concentration Percentage 
Substrate (0 01 M) of N-acetyl- inhibition of 
glucosamine phosphatase 
Glucose-1-phosphate 0 001 M 50 
9002 M 76 
001M 88 . 
G1ucose-6-phosphate 0 002 M 50 
Fructose-6-phosphate 0 002 M 33 
Hexosediphosphate 0001 M 2 








fructosé is as effective an inhibitor of glucose-l- 
phosphate breakdown as N-acetylglucosamine. 
In.view- of this phenomenon, it is suggested that 
the stimulatory or catalytic action of N-acetylglueos- 
amine on anaerobic D-glucosamine deamination may 
be due in some measure to an inhibitory effect on the 
hydrolysis of a phosphate ester formed during the 
course of p-glucosamine breakdown. Conceivably, 
however, the phosphate este? of N-acetylglucosamine 
may play a part m the.catalytic reaction. 
Deamination of p-glucosamine -by brain extracts. 
p-Glucosamine is deaminated anaerobically by a 
dialysed brain extract in the presence of adenosine tri- 
phosphate and magnesium ions. This process 1s not, 
however, „stimulated by the addition of N-acetyl- 
glucosamine. It should be noted in this connexion 
that N-acetylglucosamine at 0-01 M has no inhibitory 
effect on animal phosphatases, for example, prostate 
acid phosphatase, intestinal alkaline phosphatase, 
kidney phosphatase. N-acetylglucosamine is not 
deaminated in brain extracts, nor does it undergo 
phosphorylation in the presence of adenosine triphos- 
phatet. The presence of glucose inhibits anaerobic 
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deamination of p-glucosamine m a brain extract, 
this probably being due to competition between 
glucose and glucosamine or between their respective 
esters. 

The evidence would indicate that p-glucosamine- 
6-phosphate is the substrate of the anaerobic deamin- 
ating enzyme in brain tissue as in H. coli, but that 
the factors in E. coli, operating with N-acetylglucos- 
amume and which account for the effects of this 
substance in the bacterial deaminating system, are 
not present in the -brain extract. 

We are indebted to the National Canter Institute 
of Canada for a grant-m-aid. 
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FACTORS AFFECTING THE VERNAL PHYTOPLANKTON OUTBURST ` 
^ [IN THE ENGLISH CHANNEL 


By Er. W. R. G. ATKINS, 


C.B.E, O.B.E.(Mil.), F.R.S. 


Antony, Cornwall 
AND 


PAMELA G. JENKINS Es 
Plymouth 


HEN in 1923!.a systematic survey was begun 

of the seasonal variation in phosphate in the 
waters of the English Channel, 15 soon became clear 
that the time of the: phytoplankton outburst, as 
mdicated by phosphate consumption, might vary by 
eight or ten weeks?  : 

The phosphate is at a maximum about the end of 
January. Thereafter increasing light intensity favours 
growth and cell multiplication, though vertical cir- 
culation, which brings ‘cells down to badly lighted 
depths, slows the processes. Warming of the surface 
water progresses until-a stable layer 1s maintained 
above a colder deep layer. Since the group of the 
phytoplankton which predominates in these waters— 
the diatoms—takes up silica for the valves, the 
changes in this were: also: ascertained’. 

The delays in the spring outburst were puzzling 
and not easily accounted for by any alteration in the 
seasonal increase in light, though, of course, the influ- 
ence of vertical mixing is difficult to assess. It was 
suggested by Harveyt that some minor constituent 
of sea water might be Jabking: for growth. Sverdrup, 


o 

Johnson and Fleming? also suggested that some 
conditioning of the water was necessary. It was then 
pointed out by Atkins? that this seemed unlikely as 
16 was so early in the year, and complete regeneration 
of phosphate, and presumably of other constituents, 
had just occurred. Furthermore, a lag m phosphate 
consumption, well beyond that expected from the 
illumination, was a mathematical necessity. Only 
after repeated cell divisions could the phosphate 
consumption come within the lmit detectable by 
our most sensitive methods. Once detectable, 
repeated doublings in consumption soon Jed to 
exhaustion. 

There were, however, other questions behind this : 
How great had the winter reduction in the number 
of the diatoms been ? Multiplication of a smaller 
stock required, of necessity, a longer period to become 
perceptible. There might be an inflow of a water 
mass with a lower population; but against this was 
a, uniform phosphate content and a uniform salinity 
over an area in which meteorological conditions were 
reasonably constant. We finally approached the 
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problem through the neglected study of the algal 
cells themselves’. Filtering water on collodion disks, 
we extracted with 80 per cent aqueous acetone and 
examined the clear liquid by spectrophotometer, 
measuring in the chlorophyll absorption bands. 
Volumes of the water were also placed in diffuse 
light, after enrichment with nutrient salts, and the 
development of many algal species was studied by 
repeated examination. In time we came across a year 
in which the low chlorophyll yield found in January 
was followed by a slightly lower yield in February. 
Even March was low. At first it seemed impossible. 
But phosphate determinations in 1925 * had indicated 
very similar late development. The routine phos- 
phate and silicate determinations were at this period 
made by Armstrong* and, as always, the salinity by 
the Government Chemist’s Laboratory. Neither tem- 
perature nor salinity suggested that the water mass 
at our station, #1, was in February or March different 
from what it had been in January. Both pointed to 
identity, as did also the phosphate, which even rose 
very slightly in February. But the silicate analyses 
were startling; from February on they were at a 
much lower level, having fallen from 4-70 to 2-83 gm. 
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atoms of silicon per litre. » Phis, unaccompanied by a 
fall in phosphate, was clear proof that we had to 
deal with. a different water mass, in which the 
chlorophyll values indicated a sparse plankton. The 
cultures, too, showed certain differences in the pre- 
dominant species. ndi 

It thus appears that the lateness of the phyto- 
plankton outburst was,-in 1954 at least, due to a 
change in the water mass, which was undetectable 
by the usual criterion, salinity. This does not, 
however, demonstrete mere changes in the 
vertical circulation may not, in other years, be of 
importance. We hope shortly to publish elsewhere 
the full account of such yearly changes. "3 
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ELECTROMAGNETIC PHENOMENA OF NATURAL ORIGIN 


IN THE l'0-150 C./S. BAND 


By Dr. PHILIP A. GOLDBERG 


Department of Physics, University of Oregon, Eugene, Oregon 


2 

LTHOUGH eleetromagnetie activity of natural 
origin has been intensively studied in geo- 
magnetic work, the frequencies involved usually have 
been no higher than 0-1 ¢./s. However, Willis! has 
reported the detection of magnetie noise fluctuation 
signals in the 5-800 c./s. band; and Aarons and 
Henissart* have reported observing signals with 

equipment of band-pass of 0-5-20 c./s. 

To determine some of the characteristics of natural 
activity at low audio and sub-audio frequencies, the 
University of Oregon, with the assistance of the 
Research Corporation, has conducted a ies of 
observations of geo-electromagnetic activity in the 
1-0-150 c./s. band. The observations were carried out 
during the summer of 1955 at an isolated place in east- 
ern Oregon (lat. 43° 27’ N., long. 120? 35’ W.) where no 
interference by power lines was o able. 

For detecting signals, two air-core detector coils 
were used. One, of effective area 12,800 sq. m., was 
arranged to observe the vertical magnetic field com- 
ponent; the other, with an effective area of 5,500 
sq. m, was arranged to observe the horizontal 
north-south component. The signals from the coils 
were amplified with an amplifier having a band-pass 
of 1-0-150 c./s. Coil voltage wave-forms, proportional 
to the time-rate of change of the magnetic field, were 
studied by mean of a photographically recording 
cathode-ray oscilloscope. Oscilloscope recordings 
depieting the wave-form of the inducing field itself 
were obtained with the aid of equalizing networks, 
adjusted so that the response of an entire observing 
system, including the detector coil, was proportional 
only to the instantaneous value of the field. Coil- 
voltage signal-level was continuously recorded by 

w+ A 


*» 
2 e. 


means of a rectifying, ink-fecgrding milliarnmeter 
with linear response. *.^ 

Activity in the low-frequency bands was found to 
be due to disturbances which are almost all of a 
predominantly burst-like form. Fig. 1, a photograph 
of an oscilloscope display of the wave-form of the 


Vertical field (mj gauss) 





Time (ed e 


Fig. 1. Oscilloscope display of the -vertical ébmponent of super 
low-frequency magnetic en 16 : 34, Aug. 18, 1955, L.M.T. 
In the flve-sweep raster, sweep represents a time of 6 sec. 
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vertical fluctuating magnetic field, 
shows this principal feature of the 
activity in the 1-150 c./s. band. The 8 
magnitude of the vertical field bursts 
are of the order of 10-* gauss. The rate 
of countable bursts is of the order of 
20 bursts per second. Expanded scale- 
sweeps show the bursts to have dura- 
tions ranging from 4 to 10 m.sec. (It 
should be noted that, in Fig. 1, 
long-period fluctuations, of duration 
greater than about 0-1 sec., are due 
to system noise, the lew frequencies 
of which are emphasized by the 
equalizing network. Also, the broaden- 
ing of the sweep base-line, when 
the inducing field is apparently 2 
quiescent, is due to small unresolved — . 
bursts.) ] i 

Both the north-south and vertical 
magnetic components of-the activity 
are, so far as could be determined, 
similar as regards rate and duration 
of bursts. The north-south com- 
ponent is, however, much the stronger, 
having a magnitude of the order of 
3 x 10-* gauss. 

Coil signal voltage, a typical wave-form of which is 
shown in Fig. 2, was used as a basis for continuous 
24-hr. monitoring of the level of activity of burst 
disturbances. Coil voltages were amplified without 
equalization, full-wave rectified and then recorded on 
a recording milliammeter. The five-second response 
time of the recorder was sufficiently long to give an 
easily readable smoothed indication. 

The level of the super low-frequency disturbance 
activity, recorded in this manner, varies consider- 
ably during a 24-hr. period, but in a highly 
systematic fashion. Fig. 3. which is a plot of 
quarter-hour values of rectified coil-signal volt- 
ages, due to north-south field activity, indicates 
' the highly regular and diurnal nature of the varia- 
tion of the activity, 


Relative signal level 


Vertical field coll signal (my gauss/sec.) 





. Time (sec.) 


e 
Fig. 2. Oscill display of coil vol wave-form due to 
vertical component of fluctuating magnetic feld, 16 : 11, Aug. 19, ` 
M 1955, L.M.T. 
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Fig. 3. Daily varistion of coll signal-level due to north-south horizontal 


component of super low-frequency magnetic fluctuations 


The 24-hr. variation of the signal level as observed 
with the vertical-component coil has a similar form, 
and for both components the level varies by a factor 
of about 4 during a typical day. 

Analysis of some additional results confirms the 
regular and pronounced diurnal variation, although 
there are differences in minor details from day to 
day. However, the features of a principal minimum 
occurring at 0700 hr. rn.w.T., a secondary minimum 
at 2100-2200 hr., a very strong major maximum at 
1400-1600 hr., and a minor maximum at 2300-0100 
hr., were always strongly present during the summer 
observations. 

The burst character of the super low-frequency 
disturbances is suggestive of atmospherics such as 
are observed on the radio-frequency bands, and 
which are attributed to lightning activity. Simul- 
taneous comparison with radio-frequency atmo- 
spherics at 500 ke./s. usually showed a correspondence ; 
and so the super low-frequency activity is probably 
largely, if not entirely, due to lightning activity. 
However, the daytime maximum of super low- 
frequency activity as contrasted with the daytime 
minimum of medium radio-frequency atmospherics 
signals indicates that different features of propagation 
are involved. _ 

The general form of the curve of Fig. 3 is taken to 
represent the manner in which the variation of 
sources of disturbance is modified by daily variations 
of the earth-ionosphere propagating system. Because 
of the extremely long wave-lengths characterizing 
the super low-frequency activity, it is the variations 
of the lowest level of the ionosphere which should be 
important in this connexion. An important feature 
of the curve in this regard is the regular morning 
minimum, which for the summer observations 
occurred at 0700 hr. r.w.r. The indication then is 
that for the daytime ionosphere the lowest level of 
ionization affecting super low-frequency propaga- 
tion between points on the sunlit hemisphere be- 
gins to be effective about two hours after ground 
sunrise. 

? Willis, A. F., Nature, 161, 887 (1048). 
3 Aarons, J., and Henissart, M., Nature, 172, 682 (1953). 
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An Investigation of Monochromatic 
Radio Emission of Deuterium from the 
Galaxy 


THE possibility of monochromatic radio emission 
from galactic deuterium has been well known for 
some time, and the frequency of such an emission 
line predicted by Shklovsky?. The expected maximum 
intensity is such that any attempt to detect the line 
must rely on extremely long integrations in time. In 
practice, this requires either direct electrical integra- 
tions over a long period or the manual summation 
of a series of individual records. ` One attempt to 
detect the line using manual methods has already 
been published?. 

The radiometer used in our experiments was of & 
type used by van de Hulst, Muller and Oort’. One 
major difference was the use of a reactance tube 
switch rather than two oscillators. A filter band- 
width of 16 ke./s. was used, and the spacing between 
the filters was 48 kc./s. These parameters were 
derived from considerations based on the hydrogen 
line profiles in the direction of the galactic centre. 

The receiver input stage was a.simple crystal con- 
verter, which was used mainly for obtainmg uniform 
sensitivity and maximum reliability. The single band 
noise factor of the receiver was measured at 6, and 
this noise factor also checked for uniformity over 
the frequency sweep. A commercial co-axial diode 
was used for checking the noise factor, and this instru- 
ment was in turn checked against laboratory receivers. 

Frequency calibration of the second local oscillator 
(37 Me./s.) was checked by an interpolation from a 
2 and 5 Mo./s. crystal oscillator. These crystal units 
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Fig. 1. Integration of five records 
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Fig.2. Integration of eight records 
were in turn checked against WWV. The drift of 
this oscillator was found to be less than 1 ke./s. over 

a period of a month; consequently no check was kept 

on it during an cbservation, and calibration was 

limited to immediately before and after a record. 

The first local oscillator was set on 296 Mc./s. and a 

constant check was kept on the heterodyne beat note 

during an observation with the harmonic of a 2 Mc./s. 

crystal oscillator. 

The antenna system was a paraboloid of 80 ft. 
diameter, described. by McGee, Slee and Stanley‘. 
To maintain the frecuency response as flat as possible, 
& cylindrical dipole was used as the primary feed. 
An overall calibration of the antenna’ system was 
difficult due to the limited angular movement of the 
beam. However, measurements of solar radiation, 
which were possible only near the summer solstice, 
were in good agreement with those made on the same 
day with other solar equipment, A relative check 
was set up at the same time, consisting of & known 
signal radiated from a dipole placed near the antenna. 

Observations were limited to the region about the. 
galactic centre and the region in the galactic plane 
at 1 — 220°. All observations were reduced to the 
local standard of rest. 

Early observations were made by automatically 
scanning with the receiver through 200 ko./s. as the 
direction of the galaxy passed through the antenna. 
Such methods failed to detect any radiation. In the 
later. records graphical integration was performed to 
increase the sensitivity. 

A complete frequancy scan occupied 15 min., and 
to-compensate partially for the observation with a 
fixed antenna the phase of the frequency with respect 
to sidereal time was staggered on successive runs. 
The time constant cf observing was 1 min. Fig. l(a) 
shows the profile expected from & monochromatic line 
and Figs. l(b) and (c) the results of five. integrations 
at declinations — 82-5? and — 28°. Fig. 2 shows. 
eight integrations et declination — 32-8°, together 
with a sample integration of noise alone for the same 
number of records. 

As there was still some doubt ábout Fig. 2, a further 
series of four observations with & time-constant of 
3-5 min. and à scan of 50 ke./s. was made at declina- 
tion — 32-8°, and the results are given in Fig. 3. 
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Fig 3. Integration of four records 


We eonclude that & monochromatie radiation from 
^ deuterium could not be detected at the galactic 
centre to a limit of better than 1° K. aerial tempera- 
ture. Shklovsky has estimated that 1/500 of the aerial 
temperature of the continuous radio radiation from 
the galaxy at this frequency seen in absorption 
corresponds to a concentration of deuterium equal 
to 10-? of the concentration of hydrogen in the 
galaxy. For the antenna used the aerial temperature 
of the central source is approximately 800? K. The 
abundance of deuterium should therefore be less than 
10-3 that of hydrogen. ~ 

This work was carried out during 1954 at the 
Radiophysies Laboratory of the Commonwealth Scien- 
tific and Industrial Research Organization, Sydney, 
Australia. 

G. J. STANLEY 
California Institute of Technology, 
Pasadena, California. 
R. Prick 
Massachusetts Institute ot "Technology, 
. Cambridge, Mass. 
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A Simple Method of studying Winds in 
_ the Ionosphere by using Sencnvo wy, 
Radio (S 


Sysrematic study of horizontal movements in 1 the 
ionosphere has been made during the past few years 
by using the spaced-transmutter technique developed 
by Munro!, which is applicable only for the F, region, 
and the spaced receiver method first employed by 
Mitra’, 
orate ànd expensive ionospherie  pulse-sounding 
equipment. We present here & simple method of 
studying winds in the ionosphere using continuous- 
wave transmissions and a simple receiver with a 
recording system. 

The method is essentially similar in venei to 
the spaced-receiver pulse technique and involves the 
use of continuous-wave transmissions from a distant 
short-wave transmitter arriving at the receiving site 
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by way of P dues reflexion from the ionosphere. 
Simultaneous records of the variations of signal 


A strength at three spaced póints due to these trans- 
" thissions showed fading patterns which are almosb 


identical but displaced in time." The wind velocities 
and directions are then estimated from these time 
displacements using.& method of calculation similar” 
to that in the spaced-receiver pulse method. 

Continuous-wave, transmissions from Madras on 
the 31-metre band ‘have been used in this investiga- 
tion for obtaining the simultaneous records of varia- 
tion of signal strength at the spaced-receiver points. 
Three simple vertical aerials E, E, and E, each of 
length:8 ft, are placed at the corners of a right-angled 
triangle: „such that R, and R, and R, and R, are 
along the xiorth-south and east-west directions with 
separations of 64 and 60 metres respectively. The 
signals induced m all these aerials are brought to a 
central recording station by using coaxial shielded 
cable. In the earlier part of this investigation we 
used three galvanometers which are suitably damped, 
and three communication receivers connected to 
these serials, for obtaining the simultaneous record 
of the variations of signal strength. Light spots 
reflected from these three galvanometers trace out 
the variations of signal strength side by side on the 
same photographie paper moving with a speed of 
12 in. per min. The photographic paper ıs rolled 
on a special drum recording-camera driven by & 
synchronous motor at the rate of one revolution per 
min. With the view of eliminating the variations, if 
any, in the signal-strength records for all the aerials, 
we afterwards simplified the technique still further 
by using only one communication receiver, National 
HR 07, and a specially designed. two-pole three-way 
rotary switch driven at 1,420 r.p.m. by a 1/8 hp. 
motor. The switch consists of two sections each of 
which has & rotating vane moving over three insulated 
brass contacts of equal length arranged in a circle. 
The input and automatic volume control terminals 
of the receiver are connected to the movable vanes 
of the two sections of the rotatory switch in such a 
way that during the rotation each galvanometer is 
connected to the amplified signal from one of the 
aerials only during one-third of the rotation. - The 
rate of rotation of the movable vane of the switch 
being quite high, a smooth fading record is obtained 
though it is an interrupted signal that is fed to each 
vee 
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A typical record obtained with 
this arrangement on -October 30, 
1955, from 0900 hr. is shown ın. 
Fig. 1. It can be clearly seen that 
the pattern 1s almost identical in 
all the three records with a slight 
time displacement. From the 
known data of the critical -fre- 
quencies and the maxunum usable , 
frequency factor it was inferred" 
that the reflexion is from the 
F,-region of the ionosphere. The ~ 
wind velocities and directions in 
the F, region are then determined 
from these time differences, which 
are attributed to the horizontal 
drift of the diffraction pattern 
on the ground produced by irregu- 
larities in the 1onosphere. Results 
obtained for wind velocities in 
the F, layer are found to be 
in the range 40-90 metre/sec., 
the direction of wind movement 
being predominantly in the range 
of 150°-230° east of north. These observations are 
in agreement with the values obtained by us using 
the spaced-receiver pulse technique. We have also 
tested the reliability of this method by determing 
the wind velocities and directions from records taken 
almost simultaneously using the transmissions on the 
31-metre band from Calcutta and Madras which are 
situated to the north and south of Waltair. The values 
thus obtamed for both the records agree very well. 

The method has the unique advantage of sunplicity 
of technique, because no pulse transmitter and the 
associated trigger circuits and oscillographs required 
for the spaced-receiver pulse method are needed. 
The only disadvantage is that the transmission must 
be so chosen that fast magneto-ionic fading and 
periodic fading due to multiple reflexions are not 
present. We have chosen the times of observations 
and the frequencies of transmissions such that only 
the single-hop reflexion from one layer is prominent. 

A detailed report of these investigations will shortly 
be published elsewhere. We thank the Radio Research 
Board for sponsoring this research scheme, and the 
Council of Scientific and Industrial Research for 
financial assistance. \ 


B. RAMAOHANDRA Rao 
D. SATYANARAYANA MURTY 
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Sudden Decrease in Low-frequency 
Atmospheric Noise during the Cosmic- 
Radiation Storm of February 23 

AT Churchill, Manitoba (lat. 58-8? N., long. 
94-2? W.), an unusual event occurred on the 100-Xkoc./s. 
atmospheric noise recordings on the morning of 
February 23. Churchill is situated near the region of 
maximum intensity of the auroral zone. 
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Atmospheric noise at Churchill, Manitoba 


In Fig. 1 two graphs of the root-mean-square 
atmospheric noise amplitude (decibel above 1-0 
uV./m. for a 1-ke./s. band-width) versus time (a.M.r.) 
are plotted, from 2100 hr. February 22 to 1500 hr. 
February 23. One of the curves shows the normal 
variation of noise at Churchill for this particular time 
of year. The other curve shows a sudden decrease of 
atmospherics beginning at 0345 ¢.u.r. on February 23. 

This decrease of atmospherics is the first of its 
kind to be recorded in Canada at a high-latitude 
station. The largest part of this decrease is a drop 
in noise amplitude of 6 db. in less than 10 min. 
The noise continued to fall another 2 db. in the 
next half-hour to iss normal day-time level. The 
noise continued at this day-time level except for a 
few short bursts until the early hours of February 24 
when the noise-leve. increased 3-4 db. The atmo- 
spheric noise-level did not return to its full normal 
condition until February 27. 

During this same period, in the sunlit half of the 
hemisphere, Tokyo reported a large solar flare of 
‘Importance 3’, beginning at 0334 and ending at 
0414 a.w.r. The time of maximum intensity of this 
flare was not recorded. During this same period and 
coinciding in time with the decrease of noise at 
Churchill, the National Bureau of Standards, 
Colorado, reported an exceedingly large increase in 
cosmic-ray activity beginning at 0345 @.m.r. 

During the winter months, the nearest sources of 
atmospheric noise to Churchill-are Central America 
and ,the northern part of South America. At the 
time>of this sudden fadeout, propagation from these 
sources was entirely through the'dark half of the 
hemisphere, which makes this particular record unique 
and, as such, it cannot be termed a normal S.I.D. 

The vertical-incidence sweep-frequency ionospheric 
recorder at Churchzll, operating the range of fre- 
quencies 0:6-20 Mc./s., did not show signs of in- 
creased absorption until 1 hr. later. At 0445 a.m.T. the 
minimum frequency of f0F2 began to increase until 
0530 hr., when a total blackout condition existed. 
During the next 65 hr. a total of 53 hr. of full black- 
out was recorded. Farther north at Baker Lake 
(lat. 64-3? N., long. 96-0? W.), the ionospheric recorder 
did not show blackout condition until 0600 hr. G.M.T., 
which is one half-hour later than the commencement 
of the blackout at Churchill. For the same 65-hr. 
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period a total of 47 hr. of total blackout was tabulated. 
The more southerly stations, Winnipeg (lat. 49-9? N., 
long. 97-4°W.) and Ottawa (lat. 45-4°N., long. 
75-9? W.), did not show any immediate effect of the 
ionospheric storm except for a high degree of absorp- 
tion at the minimum frequency of f/0# and an unusual 
amount of sporadic EZ during the daylight period of 
February 23. The ionospheric tabulations from 
Kjeller, Norway, which is in approximately the same 
-geomagnetic latitude as Winnipeg, Canada, show 
that the storm there began near 0500 a.w.T., which 
is the same time as at Churchill, Canada. However, 
it was much less severe, with only two hours of total 
blackout condition at ‘0700 and 0800 hr. a.w.T. 

For this solar flare there appeared to be a sudden 
increase in the D-region absorption on the darkened 
half of the hemisphere which cannot be attributed 
to ultra-violet radiation. - It also appears that this 
condition may occur only at high latitudes situated 
near the auroral zone. - 


" C. A. MoKERROW 


Defence Research Telecommunications 
Esteblishment, 
Radio Physies Laboratory, 
| , Defence Research Board, 
i 7 Ottawa. 
March 22. 
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Termination of-Chains in Vinyl Polymer- 
ization by Metal Salts 


Inta recent communication, Bamford, Jenkins and 
Johnston}, have stated that ferric chloride dissolved 
in non-aqueous solvents is reduced by polymer 
radicals according to the equation : 


E, 

mj + Fe(II) > Pj + Fe(II) (1) 
and that/in certain circumstances the rate of forma- 
tion-of divalent iron can be identified with the rate 
of initiation of polymerization. Our purpose is to 
report very briefly some recent results obtained in 
these laboratories, -some of which have already been 
published?, which (a) indicate that the oxidation and 
reduction ofzorganic radicals by metallic salts is a 
general phenomenon which can take place in a 
variety of média, (b) confirm that the rate of the 
reaction depends on the polymeric radical, (c) show 
that the-ráte.depends on the nature of the metal 
. ion, (d) show that ita polymerization system in 
` which the probability of chain transfer is low this 
reaction can be used for determining the number 
average degree of polymerization, and (e) demonstrate 
that reaction (1) is usefül in studying post-irradiation 
effects. 

As regards (a) and (c), we have pointed out else- 
where?*, that polyacrylamide radicals dissolved in 
water will reduce the following ions: Fe3t, Fe*tOH-, 
and Cutt. We.have-recently measured the velocity 
constants for some, ofthese reactions, and the values 
at 25° C, for the first two of these ions are 2-2 x 10-3 
and 1-4 x 10* lmole seo. respeotively?. There is 
evidence that-radicals derived from some simple 
organic molecules such as alcohols and aldehydes by 
the attack of hydroxyl radicals will reduce ferric ions, 
whereas those from acetone or acetic acid oxidize 
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ferrous ions‘, and phenyl radicals appear to be 
capable of either reaction", in aqueous solutions. The 
study of the X- and y-ray irradiation of de-aerated 
dry alcoholic solutions of ferric chloride demonstrates 
the great ease with which this solute is reduced by 
organic free radicals in this medium‘. 

In discussions of the mechanism of these reactions’, 
we have emphasized that the lower the ionization 
potential of the reducing ion the more likely is the 
organic radical to be reduced, and have cited in 
support of this the capacity of chromous ions to 
reduce polyacrylonitrile radicals in water*. The 
hypovanadous (V*+), vanadous (V**), molybdenous 
(Mo*+), titanous (Ti**), uranous (U**) and azide ions 
react in a similar way’. It has also been pointed 


‘out that the reactivities of- organie free radicals 


towards inorganic ions depend on the oxidation- 
reduction potentials for the processes R > Rt + e 
(Eco), end E + e > R- (Eye). 

Recently, we have been re-investigating the 
behaviour of various polymer radicals in water and 
now find that, whereas polyacrylonitrile radicals and 
polyaerylamide radicals will reduce ferric perchlorate, 
polymethyl methacrylate radicals react only slowly 
ifatell', The implication is that the oxidation poten- 
tials, E(.,), of the radicals from acrylonitrile and 
acrylamide are less positive (on the European scale), 
while the potential E(,,) of the radical from methyl 
methacrylate is more positive, than the potential 
of the ferrous/ferric system under the conditions 
obtaining. 

When the rate of polymerization is proportional to 
the monomer concentration and the radiation inten- 
sity (with ultra-violet light or ionizing radiation) and 
is inversely proportional to the weighted sum of the 
concentrations of the ferric species present, the rates 
of initiation and termination of the chains are equal 
to the rate of formation of ferrous species in the 
latter reaction. This relation may be used in two 
ways. First, the rate of chain initiation can be 
evaluated in the manner described by Bamford ef al.! 
and by us’. Secondly, when the transfer constants 
are so negligible that the kinetic chain-length is equal 
to the number average degree of polymerization 
(DP) we may write: 


DP = p| D e» 


and DP may be found directly from the measured 
rates of polymerization and of fexrous ion formation. 
This is the state of affairs referred to in (d) above, 
and it obtains when acrylamide is polymerized in 
aqueous solutions containing ferric salts, the poly- 
merization being initiated with light of wave-length 
3130 A., X-rays or y-rays??. In these systems there 
is no detectable transfer to the solvent, the ratio 
of the monomer-transfer constant to the propagation 
constant? is 10-5 and the ferric ion present restricts 
the value of DP to < 104 

In both the catalysed and the radiation-initiated 
polymerization of acrylamide and acrylonitrile in 
aqueous solutions, certain long-lived after-effects 
are observed, the origin of which does not concern 
us here*s!1, In the study of these effects it is important 
to know the rate of initiation, and this may be found 
quite simply by measuring the rate of ferrous ion 
formation in systems containing sufficient ferric salt 
to ensure that chain termination is exclusively by. 
reaction (1). The values of the rates of initiation so 
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obtained agree with those calculated from other 
properties of the after-effect. 


<E. COLLINSON 
F. S. DAINTON 


School of Chemistry, 
The University, 
Leeds 2. 


June 4. 

a einn C. H., Jenkins, A. D., and Johnston, R., Nature, 177, 992 
a Collinson, E., Dainton, F. 8.,and McNaughton, G. S., J. Chim. Phys., 
* 89, 556 (1955), and unpublished work, 
? Dainton, F. 8., and Tordoff, M. (unpublished work). 
4 Koreas I. M., and Medalia, A. I., J. Amer. Chem. Soc., 71, 8777. 
* Baxendale, J. H., and Magee, J., Trans. Farad: Soc., 61, 205 (1955). 
iur E., Dainton, F. S.; and Thomson, C. H. (unpublished 

work). 2 


* Dainton, F. S., J. Chem. Soc., 1533 (1952) ; Special Publications of i 


Chem. Soc., 1, 18 (1956). 
*Dainton, F. S., Disc. Farad. Soc., No. 14, 235 (1053). 
? Dainton, F. S., and James, D. G. L. (unpublished work). 
19? Mackinnon, D. J., and Waters, W. A., J. Chem. Soc., 323 (1953). 
1: Seaman, P. H., thesis, Leeds (1950). 


Change of Hardness in Steel due to 
Hydrogen 

A CHANGE in the hardness value of a steel due to 
the presence of diffusible hydrogen has been detected 
„and found to be in agreement with that predicted 
from the change in the work-hardening characteristics 
of the particular steel. This change in hardness has 
not previously been observed!-?. 

Maximum embrittlement of a steel containing a 
given amount of hydrogen has been shown by numer- 
ous investigators to be dependent on the rate of 
strain and the temperature of tensile testing. These 
factors indicate dependence on diffusion. It follows, 
therefore, that the rate of loading of the indentor 
in hardness tests must also be critical. A slow- 
loading hardness test has been devised and has 
shown changes of hardness dependent on the hydrogen 
content of the steel. 

Specimens were prepared from & wrought, low- 
carbon (0-17 per cent) mild steel. Hydrogen was 
introduced cathodically using a 10 per cent aqueous 
solution of sulphuric acid containing-a trace of 
arsenious oxide and a current density of 0-2 amp. 
per sq. in. Hardness tests were carried out at room 
temperature using a ball indentor of I-mm. diameter 
and & load of 10 kgm. An oil dashpot device in the 
hardness tester was adjusted so that the time taken 
' to form the indentation was 60 sec., the load being 
applied for a further 15 sec. The hardness tests were 
carried out at fixed intervals of time after charging, 
the loss of hydrogen with time having been previously 
determined for similar conditions. The results of the 
initial tests made immediately after charging, together 
with conventional hardness determinations, are as 
shown ın Table 1. A plot of the change of hardness 
with time and hydrogen content is shown in Fig. 1. 


Table 1 


B.H.N. of as- 
received steel 


B.H.N. of 
hydrogen- 
charged steel. 


Method 
of test 





Range | Av. | Rauge | Av. 
116-118| 117 1115-119 | 117 
108-111| 110 |123-130 | 127 





Normal 
Siow 
loading 
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Hydrogen (ml/100gm.) + 





100 
Log Time (Hours) ^ 
Fig. 1. Decrease in hardness and loss of hydrogen with time 


The results show that an increase of 17 B.H.N. 


-was obtained after hydrogen.charging, and that & 


reversion to the normal hardness values occurred 
after sufficient time Fas elapsed for the hydrogen to 
diffuse from the steel. This change in hardness com- 
pares favourably with the increase.in slope of.the 
work-hardening part of the stress-strain curve as 
predicted by Seabrook e£ al.* and shown by Vaughan 
and de Morton’. The use of High current densities 
for cathodic charging produces’ surface blisters and 
permanent surface coli-work resulting in a permanent 
increase in hardness which tends to obscure the above 
effect. -í 

It would appear fom these tests that hydrogen 
does increase the-wcrk-hardening characteristics of 
mild steel, presumabiy by the inhibition of slip. A 
theory relating to embrittlement-by the locking of, 
dislocations by hydrogen atmospheres is envisaged 
and a detailed account will appear elsewhere‘. 

It is thought that slow-load hardness testing may 
be of value in investigating strain ageing phenomena 
in other systems, provided loading-rate and tempera- 
ture are adjusted to sonform to the rate of diffusion 
of the solute elements under consideration. 

* H. Œ VAUGHAN . 
M. E. pE Morton 
British Welding Research Association, ^. 


EN 


London, W.1. 
N Feb. I4. 
‘Seabrook, J. B., Grant, N. J:, and Carney, D., Trans. Amer. Inst., 


Min. Met. Eng., 188, 1817 (1950). 
* de Kazinezy, F., J. Iron cnd Steel Inst., 177? (1), 86^ (1054). 
? Grant, N. J., and Lumford, J. L., Iron Age (June 2, 1955). - 
* Vaughan, H. G., and de Marton, M. E., Brit. Welding J. (in the press). 
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Separation of Hydrocarbon Is mers By'^- 
Thermal Diffusion;  .-.. 

RcxNT work on the transport properties of gaseous 
hydrocarbons? has suggested that highly flexible 
molecules undergo -‘wrestling’’ intermolecular 
collisions, involving less persistence of forward 
velocity than collisions between other molecules. 
Since a straight-chain paraffin molecule is always 
more flexible than a branched chain, this effect gives 
rise to differences in the transpórt phenomena shown 
by isomeric hydrocerbons, .Such differences might 
be expected to enable separation of a mixture of 
isomers by thermal diffusion. One view of the mech- 
anism of separation by thermal diffusion is that those 
molecules which move faster when leaving the hot 
zone push the slower molecules towards the cold 
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zone?. It is, in any event, clear that thermal diffusion 
must depend, not only on the mass and diameter 
of the molecules, but also on the nature of the inter- 
molecular collisions. If a mixture of an n-paraffin 
with a branched-cham isomer is subjected to thermal 
diffusion, the former, which is the more flexible, will 
leave the hot zone with lower forward velocity, and 
would thus be expected to concentrate in the cold 
zone. 

Experiments have been made on thermal diffusion 
in mixtures of n-pentane with neo-pentane, and show 
that a striking degree of separation occurs. Mixtures 
were admitted to a Clusius column, 1 metre long, 
consistmg of concentric ‘Pyrex’ glass tubes. The 


inner tube, of outer diameter 8 mm., was heated to .. 


approximately 300? C. by an internal electrical heat- 
ing element; the outer tube, of mside diameter 


16 mm., was cooled by a water jacket at room tem- : .. 
perature. The top of the column ended in a 2-litre ` 


reservoir; the bottom was connected by capillary 
tubing to & 20-ml. gas pipette. Samples were taken 
in the pipette both before running the column and 
after equilibrium had been attained, and were analysed 
by mass spectrometer. Equilibrium was reached 
within four hours. The results are shown m Table 1. 
The separation factor appears to be sensibly constant 
over the whole range of concentrations. 


Table 1 


Percentage of n-pentane : 

at bottom of 

column after 
separation 


Total pressure 
in column 
(mm, mercury) 


Separation 
factor* 


in initial 
mixture 








ERTE ‘%, n-pentane at bottom/% neo-pentane at bottom 
'* ' 94 n-pentane at top/% neo-pentane at top 





Experiments are being continued with other 
mixtures of isomeric hydrocarbons, and full details 
will be published elsewhere. 


C. J. DANBY 
J. D. LAMBERT 
C. M. MITCHELL 


Physical Chemistry Laboratory, 
University of Oxford. 
Feb. 7. 
1 Lambert, J. D., Cotton, K. J., Patlthorpe, M. W., Robinson, A.M, 
Scrivins, J., Vale, W. R. F , and Young, R. M , Proe. Roy. Soc., 
A, 281, 280 (1955). 
‘Furry, W. H., Amer. J. Phys., 16, 63 (1948). 
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Emission of Photo Radiations by the 
impact of Positive lons of Helium on 
s Nickel 


- Tum emission of secondary electrons from metals by 
positive ions has been studied by a number of workers!, 
and it has been established that the efficiency of this 
process depends upon the work function of the metal, 
the ionization potential of the 10n and their kinetic 
energy. It is believed that a positive ion becomes 
neutralized before it actually comes into contact 
with the metal by extracting an electron from it and 
is ın the excited state when it- enters its surface. 
The energy of excitation of the atom is handed over 
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to another free electron of the metal as it settles 
down io its ground-state in a radiationless process. 
This electron escapes from the metal as a secondary 
emission. 

We have carned out experiments with helium 
ions to see if their excited atoms formed in the 
manner described above would undergo transition 
to the normal state by emitting photo radiations on 
impact with a nickel surface. 

A well-defined beam of ions is obtained from a 
discharge tube and is allowed to pass between two 
parallel metal plates P in an analysing chamber 
m which a high vacuum is maintained (Fig. 1). 
A little beyond these plates is placed a selector disk 
D with an eccentric circular hole H,. By applying 
a suitable potential between the plates, the ion beam 
18 deflected to pass through this hole and is made to 
strike the nickel target 7’, which 1s suspended from a 
ground-glass joint in a long nickel cylinder C with 
rts lower open end resting just above the disk D. 

The radiations from the target reach a photo- 
electron multiplier M through a circular hole H, 
made in the cylinder opposite 7. The flow of ions 
to the target ıs stopped, when desired, by an adjust- 
able nickel plate S without disturbing the discharge 
or any other condition of the experiment. The target 
was made of a degassed nickel sheet supplied by 
Messrs. Johnson Matthey and Co., Ltd., of London. 
It was further degassed by the filament F. 

The pressure in the analyser was kept below 
10-3 mm. mercury by two fast oil-diffusion pumps 
working in parallel and backed by a rotary oil pump. 

. Two liquid-air traps, one between the analyser and 
the pumps and the other between the gas reservoir 
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and the discharge tube, were used for condensing the 
impurities and preventing them from reaching the 
systems. 

It has been observed that positive ions of helium 
give out photo radiations on impact on nickel surface. 
The energy of the ions used was 200-2,500 volts. 
That the photo radiations resulted from the impact 
of ions on the nickel target was verified: (1) by 
reversing the electrostatic field between the plates P, 
which deflected the positive ion beam in the reverse 
direction, and (2) by bringing the nickel plate S in 
front of the hole HÆ, in the selector disk D to cut off 
the ion beam from the target. ; 

Precautions were taken to ensure that light from 
the discharge tube or any other part of the apparatus _ 
did not affect the photomultiplier. 

The apparatus was made of ‘Hysil’ or ‘Pyrex’ 
glass and was washed with helium before observations 
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experimentally, the smaller number of spectral orders 
in some liquids, as compared to others, indicates a 
smaller change in tha refractive index of these liquids 
produced by the ultrasonic waves. The theory, 
primarily intended to give the variation of intensity 
in spectral orders, hes been shown by Sanders? as well 
as by Samal and oihers? to give an approximately 
linear relation between the observed order number 
and the maximum change of refractive index of the 
liquids, particularly for order numbers higher than 
the third. 

The experimental results for the set of liquids, 
on which observations have been made with a 
particular oscillator generating ultrasonic waves of 
.9 Me.j/sec. frequency, within a distance of 1 om. 


y from the quartz, are recorded. in Table 1. In 


noting the number of spectral orders, we have ob- 
served that in many of the liquids a definite nuinber 


were taken. The discharge was passed in a cylindrical ~ cannot be set with certainty. It often happens that 


‘Pyrex’ glass tube with a circular nickel disk as 
anode. The cathode K was made of brass and a 
hole 1:6 mm. in diameter was drilled along its axis 
and was water-cooled during the experiments. 
Spectroscopically pure helium, supplied by the 
British Oxygen and Acetylene Co., London, was fed 
into the discharge tube through a fine glass capillary 
leak from a reservoir maintained at a constant 
pressure. 

Details of the experiments will be published 
elsewhere. Our thanks are due to Prof. M. L. 
Oliphant for his interest in these experiments. 

Rarr M. CHAUDHRI 
MUSTAFA Yar KHAN 
ÅBDUL Latur TASEER 
Physics Department, 
Government College, 
Lahore, Pakistan. 
March 13. 


* olt hant, M. L., P iia Roy. Soc., A, 127, 373 (1930). Moon, P. B., 
roc. Camb d 27, 570 € 1931). Penning, Proc. Amst. 
Acad., 33, 841 T 1620). ‘Chaudhri, bx M., Proc. Camb Phil. Soc., 
28, 349 (1931). 
a Oliphant, M.L , ana Moon, P. B., Proc. Roy. Soc., A, 127, 388 (1980). 
assey, H. S. and "Burhop, E. H. 8., “Electronic and Ionic 
Impact EUM: , 641 (Clarendon Press, Oxford, 1952). 


Viscosity of Liquids and Ultrasonic 
Studies 


THE Debye Sears diffraction fringes of light, 
produced by ultrasonic waves from a generator, in 
the ordinary organic liquids are generally about 
the same in number. In strong contrast to this, it 
is found that the number of spectral orders observed 
in viscous liquids like castor oil, olive oul, etc., are 
appreciably smaller in number for the same electrical 
Bet-up. 

To check up experimentally that the electrical 
condition remained unchanged in these two types of 
liquids, the oscillator was tuned to a non-resonant 
frequency of the quartz, midway between the funda- 
mental and the third harmonic, so that vibrations 
were not set up. The quartz behaved as an additional 
condenser of the oscillating circuit only. It was noted 
from measurements that the electric power radiated, 
and thus, also, the oscillatory electric power of the 
circuit, remained approximately the same for the 
different types of liquids. This means that there has 
been no electrical effect produced by the change of 
liquids. 

On the other hand, according to Raman and 
Nagendra Nath's theory!, which has been verified 


a lower number appears with certainty and the 
higher number occasionally sets in. This indicates 
that the maximum variation of refractive index Ap 
has an intermediate value between that required to ' 
produce the lower ar the higher number of fringes. 
Under such conditions of observation, we have 
indicated the number of fringes by the two limits. 

It will be observed that the values of Ap decrease 
rapidly with the viscosity of the liqud. That the 
decrease in Ap in any particular liquid is not caused 
by the strong absorrtion in the liquid can be seen by 
calculating the expected amplitude of change of 
pressure due to: absorption. Since Ap is equal to 
V*.Ap and V, the velocity of sound, is constant in 
a liquid; also since Ap is proportional to Ap, any 
change in amplitude of the pressure will give rise to 
a corresponding change in Av for a liquid. One may 
thus find that, except in the case of castor oil, where 
the corrected value of Au, or n, would crease by 
one-third of its observed value, the other liquids 
will suffer negligible change for the experimental 
distance. The value of Ap for castor oil, recorded 
in Table 1, is corrected for absorption. 


Table 1. ULTRASONIC SPEOYRAL NUMBER IN Baraton TO OTHER 


LIQUID PROPERTIES, AT 35° 





















Velocity | Com- Spectral 
Liquid Density jın m /sec.| press- | Viscosity | order n = 
(¥) ibility. (7) x. An 
Castor oil 1,460 49 0 316° 3-4 
Paraffin oil 1,893 58-8 0 765 5-6 
Olive oil 1,898 56 2 0:465 6-7 
Coconut oil 1,365 68 5 0 126 8-9 
Turpentine oil 1.285 09 5 0 012 11-12 
Toluene 1,203 73:6 0 005 13 









It will be seen that the results can be incorporated 
into a fairly smooth relationship between, Ay and n, 
in the form y = A exp(—B Ap). No smooth relation 
occurs between Au end compressibility, which might . 
have been the other possibility. The question regard- 
ing the decrease of Ay with increasing 7 has to be 
critically considered. The decrease of Ay could have 
been caused by the decrease of the amplitude of 
vibration of the quartz, due to the resisting viscous 
medium, or it could have been caused by the viscosity 
effect in the medium, without any change on the 
vibrating quartz. The effect of viscosity on the prop- 
agation of pressure amplitude in the form of absorp- 
tion has been already considered. No other effect is 
likely on theoretical grounds. We are thus obliged 
to accept the view. that the decrease of Ap is due to 
the damping of the quartz by the viscous liquids. 
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This would mean that the different media would 
damp the vibrations of the quartz differently, by a 
resistance or opposing pressure m, inherent as a 
characteristic of the liquid. The damping of vibration 
and x would be larger the larger the viscosity. This 

“also explains the observed fall of power in castor oil, 
previously recorded in the work of one of ust. The 
Observed values of Ap would thus decrease with the 
increasing values of x. Thus the relation between 
Ap and x for a small rangé can be represented by 
Ap =a — br. This would transform the viscosity 
relation into the form, y = « exp(fx). It is premature 
at this stage to make critical observations on « and f, 
which, withm the conditions of experimental limita- 
tions, appear to be constants. 


Tt may, however, be noted that Frenkel’, from ^ 


considerations of the kinetic theory of liquids, 
obtained the viscosity relation in the form y= 


A exp(8p), where p is the external pressure and y - 


gives the viscosity of a particular liquid, It appears 
that the external pressure increases the stiffness of 
_ the liquid, measured mm terms of m, and so increases 
the viscosity of the hquid. 


f A. K. Dourra 
B. C. Ray 
: : H. K. Rovr 
Physics Laboratory, 
Ravenshaw College, 
Utkal University, i 
India. Feb. 2. 
! Ram j man, g: 30)" and Nagendra Nath, N. S., Proc. Ind Acad, Sei, A,2 


* Sanders, F H., Can. J. Res., 14, 158 (1936). 
3 BECA Pattanaik, K. M., and Dutta, A. K., Ind. J. Phys. 4Nov. 


‘Dutta, A. K., and Samal, K., Nature, 174, 976 (1954). 
£ Frenkel, J., “Kinetico Theory of Liquids", 191 (Clarendon Press, 
Oxford, 1948). ] 


Indentation Hardness of Diamond 


RxoEwrLy, S. Tolansky and V. R. Howes? pub- 
lished some data on indentation compression strength 
with a, diamond ball (0-39 mm. radius) on differently 
orientated’ diamond faces. They obtained values for 
the pressure which’ caused cracking on different 
diamond: faces ranging from 1:2 to 1-8 x 109 
dyne-em.-? (1,200-1,800 kgm./mm.*). By comparing 
these values with those quoted in the literature it 
appears that they are extremely low: F. Auerbach?, 
absolute hardness of diamond 2,200 kgm./mm.? ; 
Knoop, hardness? of diamond 6,500-8,500 kgm. /mm.? ; 
Russiañ tests with triangular pyramids‘ and my own 
tests? with the same type of indenter indicated hard- 
nesses greater than 14,000 kgm./mm.?. Recent tests 
with double cone mdenters (radius 2 mm., included 
angle 154?) showed that diamond surfaces could be 
loaded to well over 3,000 kgm./mm.? without showing 

, any form of cracks even when mvestigated with the 
electron microscope (by courtesy of Mr. M. Seal, 
Cambridge). 

It is astonishing that these high average pressures, 
usually called hardness, should behave so differently 
with diamond surfaces. An explanation of. this 
phenomenon may be given by the Hertzian formulz® 
for the maximum pressure pmax between the surfaces. 

The values of the: average pressure and of the 
maximum pressure are shown in a histogram (Fig. 1) 
for a number of tests with various indenters. ‘The 
average pressures with triangular and elongated 
pyramids are high, but with: spheres and double 
cones relatively low., However, the relative stress 
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Fıg. 1. Histogram of nen values anata average 
with maximum pressures 

a-c, M. M. Khroshehov and E. S. Berkovich (trian ar pyramid). 

d, P. Grodzinski and W. Stern (triangular pyramid). e, Nat, Bur. 

Standards (Knoop elongated pyramid). f, P. Grodzinskı (double 

cone, r = 2 mm., a = 77°). g, V. Howes and 8 Tolansky 
(sphere, r = 0-39 mm.) 


factor was based on the highest maximum pressure 
Pmax. obtained with triangular pyramids, and made 
equal to 18,000 kgm./mm.?, which is the average of 
the average pressures for tests a, b and c. For test e 
we obtain a value of 6,350 kgm./mm.?, which is close 
to the experimental value. For test f the value 
1,850 kgm./mm.? is about half the experimental 

ure; but here no plastic deformation or any 
kind of fracture was observed. In contrast to this, 
in test g where clastic deformation was always 
followed by fracture, the maximum pressure is almost 
50 per cent higher than the maximum average value 
recorded; this obviously indicates that the elastic 
limit has been well exceeded. 

In this way the widely differmg values of average 
pressures in kgm./mm.? of diamond indenters against 
diamond surfaces can be explained. Obviously, 
different mechanisms are involved. In the tests with 
a pomted indenter (triangular and square base 
pyramids), there is plastic flow at shear stresses, 
whereas with tests with the double cone and spheres 
mainly elastic deformations occur up to the moment 
of fracture, the latter being due to tensile stresses. 
Therefore the average stress usually designated as 
hardness has no physical significance without know- - 
ing the shape of the indenter and the load. It may 
also be suggested that this applies to the usual 
hardness of materials of lower hardness than diamond. 

A more detailed account of this work will be 
published elsewhere. I thank Mrs. A. Hoselitz for 
carrying out the tests with the double-cone diamond 
and Prof. S. Tolansky and V. R. Howes for useful 
comments. 

P. GRODZINSKI 
Industrial Diamond Information Bureau, 
London, E.C.1. 
Feb. 8. 
? Howes, v. R., and Tolansky, $., Proc. Roy. Soc., A, 230, 294 (1955). 
1 Auerbach, F., Smithsonian Report, 4, 207 (1891). 
3 Knoop, Indust Diamond Rev., 4, 103 (1944). 


* Khrushe M. M., and Berkovich, E. S., Zavodskaya Lab., (2), 
193 To. : Indust. Diamond Rev., 11, 42 (1951). 


5 Grodzinski, P., and Stern, W., Indust. Diamond Rev., 11, 48 (1951). 
* Hertz, H., “Miscellaneous Papers” (London, 1898). 
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A New Apparatus for Cathodic 
Sputtering 


No. 4522 


Tue cathodic sputtering process has been almost 
‘completely replaced in recent years by the vacuum 
evaporation technique for the production of thm 
solid films. However, renewed interest in the sputter- 
ing technique has been created by the discovery that 
films of metal oxide can be deposited by sputtermg 
from a metal cathode in a glow discharge containing 
oxygen. Such films are usually required in com- 
bination with metal and other dielectric films for 
interferometry, etc. It is a simple procedure to 
deposit multi-layer coatings by vacuum evaporation, 
whereas their preparation 1s tedious when using the 
conventional form of sputtermg apparatus. This is 
because it 18 necessary to break the vacuum and 
insert a new disk cathode of the required metal for 
each fresh layer. I have recently developed apparatus 
for the deposition during one coating cycle, on to 
plane receivers, of several sputtered films in sequence 
or for lammating sputtered deposits with vacuum- 
evaporated films. It is also possible to dispense 
with the need for rectification of the high-tension 
output without loss m the sputtering efficiency. 

The new sputtermg apparatus is shown in Fig. 1 
(subject of a patent specification). The glow-discharge 
electrodes consist of two V-shaped elements made of 
the material to be sputtered and connected to the 
output of a high-voltage transformer. The leakage 
current from the supply to earth must be a minimum, 


otherwise sputtermg can oceur from earthed metal 


fittings m the chamber. Each of the V-electrodes 
operates as a cathode electrode on alternate cycles 
and deposits material on the plane receiver, whic 
1$ rotated to ensuré uniform deposition. The V- 
electrodes are mounted on earthed V-shaped shields 
with a gap of smaller dimension than the depth of the 
cathode dark space, so that a glow discharge cannot 
be sustained on the electrode side remote from the 
receiver surface. A V-shaped electrode operated 
from a d.c. supply has been used in Germany for 
glow-discharge cleaning prior to vacuum evaporation! ; 
but it has not to my knowledge been used in the 
a.c. form described above for sputtering. 

Experrments have shown that V-electrodes with 
ares subtending an angle from 10° to 180° at the centre 
of the work plane produce very uniform deposits on 
a 12-in. diameter recerver when connected to a 
3 kV. 500 m.amp. a.c. supply. By shaping the elec- 
trodes, ıt 1s possible to merease or decrease the 
thickness of the deposit at the centre of the receiver. 
The angular gap between electrodes must be such 
that one electrode does not penetrate the cathode 
dark space of the other and thereby interfere with 
the current density distribution over the cathode 
surface. This can be avoided by mounting the pair 
of V-electrodes diametrically opposite as m Fig. 1. 
Several such pairs of electrodes can be mounted 
above a rotary recever ‘for deposition of films in 
sequence. 

To obtam uniform evaporated films on plane 
receivers, 1b is desirable to rotate the receiver and 
mount the vapour source in an offset position as 
shown in Fig. 1%. Sputtermg electrodes can then be 
arranged with vapour sources for deposition of multi- 
layers. The vacuum pump used on this latter appar- 
atus must be capable of obtaining low gas pressures 
for evaporation (0-1 micron mercury) and operate 
at high pressures (0:1 mm. mercury) with a con- 
trolled gas leak into the chamber during sputtering. 
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Sputterimg apparatus with V-electiodes 


Suitable pumps, commonly known as booster- 
diffusion pumps, are commercially available for this 
purpose. 

The new sputtering apparatus is being used in my 
laboratory for: (1) preparmg durable multi-layer 
interference filters consisting of sputtered metal 
oxide films laminated with vacuum-evaporated 
magnesrum fluoride films (titanium oxide films ‘pre- 
pared in the laboratory by sputtering in pure oxygen 
have been found to have a refractive index of about 
2-5 and are highly tenacious to glass); (1) the sputter- 
ing of transparent conducting gold films on sputtered 
bismuth oxide base layers; the properties of this 
film combination havs3 been described by Gillham and . 
Preston? and others‘. 

It should also be possible to prepare coatings of 
alloys and mixtures by sputtermg from two V- 
electrodes of dissimilar metals operated from an a.c. 
supply. 

A full account of the new sputtering technique 
and its uses will be published shortly. Acknowledg- 
ments are made to Mr. G. Siddall for his assistance 
in the construetion o7 & prototype apparatus, and to 
Mr. A. S. D. Barrett, technical director, for permission 


L. HOLLAND 
Research Laboratory, . 
Edwards High Vacaum, Ltd., 
Crawley, Sussex. . 
Feb. 9. " 
1 Koenig, H., and Heisinger, L, Festgchrift Heraeus Platvischmelze 
(Hanau, 1947). 
? Holland, L., and Steckelmacher; W., Vacuum, 2, 346 (1952) 
3 Gillham, E. 7., and Preston, J. S. "Proc. Phys.,Soc , 86B, 049 (1952). 


* Libbey Owens-Kord Glas Co, Brit Pat. 682, 7204 Holland, L , and 
Siddall, G., Vacuum, 375 ( (1853). A 
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Radioactivation Analysis of Phosphorus 
in fodine 


Aw important method in the preparation of pure 
silicon for semiconductor devices is the silicon iodide 
process’. In this method silicon tetraiodide is formed 
from the elements and purified by fractional distilla- 
tion before being decomposed by passage over & 
heated tantalum filament. We have found by radio- 
activation analysis? that the predominating N-type 
impurity in silicon produced by this method in our 


. laboratory is phosphorus, and that its concentration 


` 


seems to be largely independent of the phosphorus 
content of the ‘crude’ silicon. This could be explained 
if there was an appreciable phosphorus-level in the 


iodıne used, as the mass ratio of silicon to iodine in ` 


the'above reaction is about one to twenty. Therefore 
we developed the following method for estimating 
the phosphorus content of iodine. 

On irradiating iodine which contains phosphorus 
in & thermal neutron flux, the following "nuclear 
reactions take plàce. 

YI 
1277 (ny) 8I — —7 129 X 6 (fy. = 2 0 mm.) 
and- E a 


: 8 
aP (n,y) P —-» 9S (6, = 143 days) — (2) 


The half-life values show that if we allow sufficient 
time for the iodine activity to die away, the activity 


.in the specimen will be entirely due to phosphorus 


and other long-lived“ impurities present. This is 
of considerable advantage in the handling of the 
activated samples, as no radiation shielding is required. 

The reaction used for determining the phosphorus 
content is the following : 


t 2P + 5L 4- SH,O = IOHI m 2H;PO, (3) 


It is of par&mount importance that the carrier 
added to the irradiated sample be in the same chem- 
ical form as the active element which is to be de- 
termined. This is achieved in the above reaction, 
as the phosphorus, whether present originally as the 
element or the iodide, ends up as an orthophosphate 
ion. * They method also has the rather novel feature 
that the inactive phosphorus takes part in the reaction 
and, after conversion to phosphate, also acts as a 
carrier. 

The details of the method are as:follows. About 


' 0-5 gm. samples of iodine were sealed in silica amp- 
_oules and irradiated for a week in the pile at Harwell 


togetber with 30'rogm. of diammonium hydrogen 
phosphate to act as a standard. 
ampoules were allowed to stand for a day to let the 
activity due to the iodine decay and were then 
cracked open and crushed in a percussion mortar. 
The mixture was transferred with great care into 
about 20 ml. of distilled water containing a suspension. 
of 55 mpm. of red phosphorus (a weight in excess of 
the amount required for the reaction). As the reaction 
proceeded, iodine was dissolved in the hydriodic acid 
solution, giving an intense colour. The solution was 
warmed on a water bath until the iodine coloration 
had completely disappeared. The residual red 
phosphorus was then dissolved by adding excess 
inactive iodine, and standing the solution on the 
water-bath overnight. The fragments of the silica 
ampoule were then removed by filtration and the 
filtrate treated with" hydrogen peroxide. Iodine 
erystals slowly appearéd as the iodide complex was 
broken down and the iodine solubility consequently 
decreased. These crystals were filtered off. Chloro- 
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form was then shaken with the filtrate in a separating 
funnel to remove final traces of iodine. The procedure 
was repeated until the final aqueous ponon was 
colourless. 

The phosphate was then determined as the 
magnesium pyrophosphate in the same manner as 
we have previously reported?. Three methods were 
used for establishing the identity of the activity thus 
isolated. Absorption and decay measurements were 
made showing it to be a pure -radiation with a half- 
life of fourteen days, and in some cases the solution 
and precipitation stages were again repeated, the 
results showing no loss m activity per gram. These 
facts indicate that, using the above technique, the 
phosphate isolated is radiochemically pure. The 
overall efficiency of the method is 70-80 per cent. 

If one assumes that the maximum efficiency of 
the counting system is 25 per cent and that its 
detection limit is 20 counts per min. above back- 
ground, then it can be shown that, for irradiation 
for a week at a pile factor of 10, the limit of the method 
ig about 0-003 part per million on a gram sample. 

Phosphorus concentrations, which we have 
measured in iodine from various sources, have been 
found to vary between 10 and 0-1 parts per million. 
A sample of ‘Analar’ grade iodine was found to 
contain 0-18 p.p.m. of phosphorus. 

We are indebted to colleagues in this laboratory 
for encouragement and assistance.” 

J. A, JAMES 
D. H. RICHARDS 
Research Laboratory, 
British Thomson-Houston Co., Ltd., 
Rugby. Dec. 22. X 
gu: H. C., and Belz, L. H., J. Amer. Chem. Soc., 75, 4828 
? James, J. A., and Richards, D. H., Nature, 176, 1026 (1955). 


Crystal Structure of p-Chlorbenzene 
lododichloride 


TH unexpected bond distances obsefved by Archer 
and van Sehalkwyk! in benzene iododichloride have 
indicated a class of organic compounds about which 
few structural data are at present available. We 
have -therefore sought to confirm their findings by 
the examination of a related compound, p-chlor- 
benzene iddodichloride. i 

Light-yellow needles of this compound are obtained 
by passing dry chlorine into a dry chloroform solution. 
of p-iodochlorbenzene. Like other iododichloride 
compounds with an electrophilic group in the para 
position, giving rise to a dipole moment directed 
away from the iodine atom, p-chlorbenzene iodo- 
dichloride appears to be moderately stable and 
certainly more so than unsubstituted, benzene 
iododichloride (Table 1). It seems possible that the 
tendency of electrons to drift away from the iodine 
atom: partially increases the positive charge on, the 
iodine and so makes possible & greater resonance 
stabilization of the molecule*. 

Single-crystal X-ray oscillation and Weissenberg 
photographs, taken with copper and molybdenum Ka 


radiations, indicate a triclinic unit cell: a = 10-1,; 
b = 4:13; c = 11:0, + 0:04 A. ; -x = 96° 42’; B = 
107° 27’; y = 91? 12’ + 36’; where b is the needle 


axis. With the observed density, 2:31 gm./c.c., this 
corresponds to two molecules per unit cell. The 
centrosymmetric test5 was used for deciding between 
the two alternative space groups. This shows clearly 
that the (R01) projection must be centrosymmetrie, 
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Approximate dipole 
moment? of parent 
lodobenzene 


+28 


Melting-point difference, 
ithr —ühr after . 
preparations 


Compound 





p- SESTO 


Rapid decomposition* 
2? C. 


P- 
p-NO.PICl, 





a See rof. 2 for all values except the two marked *. 
5 Calculated from values given in ref. 8. 


and that therefore the space group must be PT. The 
space group „has agreed satisfactorily with more 
detailed considerations of the structure, which place 
the iodine atom at (0.040, 0-280, 0-175). 

The orientation of the molecules is such that there 
is very little atomic overlapping in the (A0l) pro- 
jection. This projection is at present being refined 
to give accurate x and z co-ordinates for all the atoms. 
The y-co-ordinates are being determined from the 
(hk0) projection and from n-layer line datas. 

The main features of the present structure are in 
agreement with the reported dimensions and sym- 
metrical linearity of the —ICl, group!, with the 
third valency approximately at right-angles to it. 
Presumably dsp? or d?sp bonds are formed, but not 
fully used. The plane of the —ICl, group appears 
to be more nearly that of the benzene ring than is 
. Vhe ease in benzene iododichloride, where they are at 
right- angles. Tt is also clear that the main cohesive 
forces in the crystal are between the iododichloride 
groups. 

Our results are the more interesting because a 
linear bond configuration around iodine is clearly 
not possible for the closely related cyclic compounds, 
such as that formed from o0-iododichlor-benzoic 
acid by the elimination of hydrogen chloride’. 

D. A. BEKOE 
RALPH HULME 





Chemistry Department, 
University College, 
"Achimota, Gold Coast. Feb. 1. 
1 Archer, E. M., and van Schalkwyk, T. G. D., Acta Cryst., 6, 88 (1953). 
2 Nichol, J. C., and Sandin, R. B., J. Amer. Chem. Soc., 67, 1307 (1945). 
* Appendix to Trans. Farad Soc., 30 (1934). 
*Ingold, © K., and Ingold, E. H., J. Chem. Soc., 1814 (1926). 


5 Bondie B R., Phillips, D. C., and Rogers, D., Acta Cryst., 8, 210 


* Cochran, W., and Dyer, H. B., Acta Cryst , 5, 634 (1952). 
7 Willgerodt, O , J. Prakt Chem., 49, 476 (1894). 


Ultrasonic Relaxation in Unsaturated 
Aldehydes 


Recent measurements! of the absorption of 
ultrasonic waves in some unsaturated aldehydes over 
the frequency-range 100 ke./s. to 1 Mo./s. have shown 
that relaxation occurs in crotonaldehyde and cinnam- 
aldehyde. If « is the absorption coefficient relating 
to the excess pressure of the sound wave, then in the 
absence of relaxation the quantity («/f?) remains 
constant with frequency, f. In the region of a single 
relaxation having a relaxation time, v, we have?: 


[^ A 
FP TSC Md 
provided that the velocity dispersion 1s negligible. 


Here f, = 1/2xt, and the posae A and B depend 
upon temperature. 


` 
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A decrease in the quantity (a/f?) from its low- 
frequen¢y value was found for crotonaldehyde and 
for cinnamaldehyde towards the upper end of the 
above frequency-range. No such change was found 
for acrolein. 

We attributed tha relaxation in crotonaldehyde 
(X = CH,) and cuxnamaldehyde (X = C,H)! to 
perturbation by the sound wave of the equilibrium 


x x- 
ud E uo H 
, 4 a No i 
i $. 
o^ ^w if 3 


These planar configurations are stabilized by reson- 
ance, and we suggested that the relaxation. in acrolein 
occurs at frequencies greater than 1 Mc./s. 

We have now extended this work by measuring | 
the absorption of scund waves in these liquids at 
frequencies up to 100 Me./s. The results confirm 
the previous explanation and are shown in Fig. 1. 
The parameters of the relaxations evaluated from 
the ultrasonic data are given in Table 1, which 
includes the velocity of sound, c, and the maximum 
absorption per wave-length due to the relaxation, 
Um = $ Acfe. 

In order to derive the parameters for acrolein, 
measurements are required at frequencies greater 
than 100 Mc./s., and we are in progress of obtaining 
these with our present apparatus. We are also 
studying the behaviour in these and related liquid 
over an extended temperature-range. 

Tb is of interest to note that construction of iio 
scaled molecular model for the ketone, mesityl oxide 


800 


800 


D 
e 
e 


ajf? x 10? (sec.? em?) 


200 





f (Me. ie) . 
Fig.1. Sound absorption‘in acrolein (+— 4 p orotonaldehyde 


(O—O—) and cinnamsldehyde (x—x-—) at 25°C., and in 

erotonaldehyde (| <) at 50°C, The s are experi- 

mental, and the curves àre calculated from equation (1) using 
_the values of the parameters given in Table 1 
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Table 1 
"Liquid T°C A x 10" sec.* em ~? B x 10” sec.? em.-? Se (Me./g.) € x 1075 cm. sec 7? um X 10° 
Crotonaldehyde ^* 25 674 32 30 0 1 268 1-28 
E 50 338 60 - 614 11605 121 
| Cinnamaldehyđe 25 746 | 80 | 15-1 1 561 0 88 








1 


[ (CH,),0 : CH CO CH,], shows that the higher-energy 
state to the right of the corresponding equilibrium (2) 
is untenable owing to the size of the interacting CH, 
groups. In accordance with this, we have not 
observed a relaxation in this liquid. Over -the 
frequency-range 100 ke./s. to 1 Mo./s. we found 
previously that («/f?) = 35 x 10-17 sec.? cm.-} at 
25°C. The value («/f?) = 36 x 10-!? sec.? cm. at 
100 Mc./s. has been obtained in this laboratory by 
Mr. E. H. Heasell, to whom our thanks are due. 

We acknowledge financial assistance from the 
Department of Scientific and Industrial Research 
in support of this research programme. We also 
appreciate the interest shown in this work by 
the Koninklijke/Shell-Laboratorium, Amsterdam, by 
which one of us (M. S. G.) is employed. 


M. S. DE GROOT 
Jouw LAMB 


Electrical Engineering Department, 
Imperial College of Science and Technology, 
London, 8.W.7. 
’ Feb. 20. 


1 De Groot, M S., and Lamb, J., Trans Farad. Soc., 51, 1676 (1955). 
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Coupled Oxidation of Keto-Acids -with 
2 Glutathione ] 


Wuen glutathione is oxidized by copper ions or 
the cytochrome c — cytochrome-oxidase system in the 
presence of pyruvate, the added pyruvate is partially 
oxidized to acetic acid and carbon dioxide!. It was 
suggested that this reaction occurred by the pro- 
duction of’ a hemimercaptol compound between 
pyruvate and glutathione which is oxidized instead 
of free glutathione.  Slater?, disproving the hemi- 
mercaptol hypothesis, emphasized. a^model similar to 
that found by one of us? for the coupled. oxidation 
of pyruvate by ascorbic acid, which involves the 
intermediate production of hydrogen peroxide. But 
the two points made by Slater in support of his 
postulate have been found to be inconsistent: 
(1) the chromatic effect of the methylglyoxal — gluta- 
thione complex in the ultra-violet, not shown by the 
“pyruvate+ glutathione complex, is mainly due to 

the enediol compound in equilibrium with the thio- 
' ester resulting from the interaction‘; enediols and 
thioesters are notrlikely to be produced by the mter- 
action of glutathione with pyruvate, which forms only 
mercaptols ; * (2) the effect of catalase. has been 
thoroughly: investigated and we have been unable to 
reproduce the inhibitory effect reported by Slater. 
Moreover, (3) we now. present evidence that in our 
experimental conditions a complex between gluta- 
thione and pyruvate-is actually formed. 

As Fig.. t shows, thé.presence of 0-2 mgm. catalase 
does not appreciably affect the coupled oxidation of 
pyruvate. Similar results are obtainable by changing 
the concentration of the reactants or increasing the 
amount of catalase-up to 0-5 and 1 mgm. 





In order to test whether, in our conditions of 
dilution and pH, pyruvic acid is really bound to 
glutathione, we have taken advantage of Schubert’s 
finding that in slightly alkaline solution the nitro- 
prusside reaction of an R—SH complex with carbonyls 
is depressed’. Fig. 2 shows that this is the case also 
with glutathione and pyruvate, and curve 3 represents 
the curve obtained with the amounts of reactants 
used in the present experiments. Nitroprusside was 
added 10 min. after mixing the glutathione solution 
with the other reactants. The photometric readings 
were taken in a Coleman spectrophotometer using 
square cuvettes with prisms leaving a layer of 0-1 cm. 
cell-length. The unstable coloured reaction was 
followed under controlled conditions of time. 

The coupled oxidation of pyruvate with glutathione 
occurs also with other keto-acids, though there are 
some peculiar differences (Table 1). In any event, 
when the coupled oxidation occurs, it is not appre- 
ciably modified by the presence of catalase. 

Though the inactivity of catalase seems unquestion- 
able, nevertheless this finding should not be taken 
as a conclusive indication that the coupled oxidation 
goes through the hemimercaptol complex ; indeed, 
the peroxidative activity of catalase is well known’. 
The-hemimercaptol hypothesis may still hold as a 
tentative explanation, being supported by the 
followmg considerations: (1) the activity of the 
cytochrome c— cytochrome-oxidase catalytic system, 
which does not produce peroxide; (2) the peculiar 





Oxygen (al.) 











Time (hr.) é 


Fig. 1. Coupled oxidation of glutathione with pyruvate: with 
(dotted line) and without (full line) added catalase. O, Oxygen 
uptake of glutathione alone @, Oxygen uptake of glutathione 
plus pyruvate. Glutathione,0 02 m.mol.; pyruvate,0 04m.mol.; 
cupric chloride, 0 0002 m. mol. ; crystalline catalase (Kat. f. = 
17,700), 0:2 mgm. phosphate buffer 0 067 M, pH 7:4, 1 m., 

plus 0 4 ml. 0 1.N sodium hydroxide. Total vol. 3 ml. Temp. 38°. 

Final pH, 8:4 
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Table i. COUPLED OXIDATION OF KETO-AOIDS BY GLUTATHIONE AND 
THE EFFECT vd CATALASE 
Experimental conditions as in Fig. Values in ul. oxygen exceeding 
the oxygen uptake of glutathione ithout the added keto-acid. Tıme 
of experiment ' at exhaustion of oxidation (3-4 hr ) 


No. 4522 





Extra oxygen uptake * 


Keto-acid without catalase with catalase 





Pyruvic acid 
Phenylpyruvic acid 
a-Keto butyne acid 


a-Keto tsovaleric acid 
a-Keto ere aed 
Mesoxalie acid 

a-Keto glutaric acid 
a-Keto adipic acid 





behaviour of cysteine, which, forming a thiazolidme 
ring with pyruvate, is effective only in part, pre- 
sumably in the form of an addition product; (3) the 
known ability of mercaptans to give hemimercaptols 
with carbonyl functions ; (4) the actual production 
of a complex between glutathione and pyruvate in 
our conditions. 
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Tig. 2. Nitroprusside reaction of glutathione in the presence of 
different amounts of pyruvate. Conditions asin Fig 1, with cupric 
chloride omitted. (1) M anre alone: (5) nitroprusside alone; 
(2) (3), (4), as (1) with 0-02, 0-1 m.mol respectively of 
ded p pyruvate. At zero time, "0 P Yen of 25 per cent nitroprusside 
was added to the test solution 


At present, since the discovery of coenzyme A and 
lipore acid, and of all the reactions leading to the 
oxidative decarboxylation of pyruvate, the re- 
semblance between the coupled oxidation of gluta- 
thione with keto-acids and their biological oxidation 
by thiamine derivatives is, of course, out of date. 
Nevertheless, some biological oxidations seem to 
follow this path’. 
D. CAVALLINI 
G. F. AzzoNE 
F. STIRPE 

Institute of Biological Chemistry, 

University of Rome. Feb. 6. 
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Anticoagulant Specificity and Physiologically 
Inactive Beta-Prothromboplastin 


A SMALL number vf hemophilic patients at first 
benefit by blood or plasma transfusions but later 
develop in their blooc an anticoagulant which renders 
, It is 
believed that the anticoagulant is an antibody due 
to the transfused antigeni, but positive precipitin 
tests have been obtained infrequenily. 

A seven-year old boy, MJ-1, whose plasma 
was completely deficient in  B-prothromboplastm 
(P.7.C.? or Christmas-factor*) had received nine blood 
transfusions. When examined by us for the first 
tame nine months efter the last transfusion, his 
plasma contamed a potent anticoagulant which 
inhibited the formation of blood thromboplastin. It 
was thought that the anticoagulant was active against 
B-prothromboplastm, but serological tests were nega- 
tive and the following procedure was developed: 
6-prothromboplastin from plasma or serum was 
adsorbed on barium sulphate suspension. The 
adsorbate was washed with 0-15 M sodium chloride 
until free of protem and dramed. To the deposit 
1 ml. of the isolated ‘anticoagulant from plasmà of 
MJ-1 was added and stirred frequently for 1 hr. at 
room temperature. The supernatant was tested for 
anticoagulant activity with a thromboplastin genera- 
tion iest* or by thrombin formations. The results 
obtained are given in Table 1. 


Table 1. MODE oF AOTION AND SPEOIES SPECIFICITY OF AN ANTI- 
COAGULANT AGAINST BETA-PROTHROMBOPLASTIN 


Anticoagulant treated with barium sulphate 


Remaining activity as 
adsorbate prepared from ' 


percentage of 
original anticoagulant 


(4) Untreated barium sulphate suspension 100 
Normal human oxalate plasma 44, 39, 23, 32, 34, 28 
(C) Normal human oxalate‘ plasma free of ~ 
B-prothromboplastin 100 
(D) Normal human serum 32 
(E) Normalrabbit plasma 3 76 
(F) Congenital f-prothromboplastin de- È 
ficiency (MB-1) 100 A 
(G) Congenital f-prothromboplastin de- 
ficiency (M.A-2) 51 and 69. days 
after plasma transfusion 49, 50 
(H) Congenital f-prothromboplastin de- 
ficiency (MD-1) 36 months after ut 
blood transfusion 92 


From these results, it is seen that the ‘anticoagulant Š 
reacts specifically with B-prothromboplastin of human 
origin (B and D),-but shows little activity with that 
of rabbit’s plasma (7). The anticoagulant is not . 
removed by barium sulphate adsorbate prepared 
from human plasma which has been freed artificially . 
of B-prothromboplastcn (C). 

Barium sulphate adsorbates were prepared from 
plasma of several patients (F, G, H). MJ-1and MA-2 
do nob suffer from different deficiencies because 
admixture of their: plasma freed of inhibitor did not 
result in any correction of the clotting deficiency, 
MB-1 bas never had a blood transfusion; “MA-2 . 
and MD-1 had received a number of blood plasma and _ 
serum transfusions which were always beneficial to ` 
them clinically, and laboratory, . tests showed- no 
evidence of an inhibitor in their blood. Whereas 
barium sulphate adsorbates prepared from plasma 
of patients MB-1 and MD-1 removed little or no 
anticoagulant activity (F and H)—as expected—the . 
barium sulphate adsorbates prepared from plasma 
of MA-2 removed 50 per cent of anticoagulant activ 
ity; which is only a little less than that -removed 
by normal plasma adsorbates. This puzzling finding 
cannot be due to transfused’ 6-prothromboplastim, 
because it was not detectable by coagulation studies. 


1234 


Patients who have, prothromboplastin deficiencies 
present instances of genetically determmed abnormal- 
ities of protein synthesis. Our observations suggest 
the following conclusions. It seems that & proportion 
of such patients can produce substances closely 
related to the prothromboplastins in their antigenic 
properties but which are inactive in the formation 
of blood thromboplastin. Other patients are unable 
even to produce a prothroniboplastin with antigenic 
properties or physiological activity. Because of this 
they are the most likely ones to develop.antibodies 
following the transfusion of the particular pro- 
thromboplastin they lack. The adsorbate technique 
shows to which of these two groups & patient belongs. 
These ideas are m agreement with the observation 
that ¿only a fraction of hemophilics .develop anti- 
coagulants and that these suffer severe clinical disease, 
thus implying that they have a complete prothrombo- 
plastin deficiency®. 

Complete clmical and laboratory studies will be 
reported elsewhere. This investigation was carried 
out with the financial support of the National Health 
and Medical Research Council of Australia. 

B P. FANTL 
R. J. SAWERS 
Baker Medical Research Institute and 
Alfred Hospital Clinical Research Unit, 
Melbourne. 
Feb. 14. 
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Action of Chlorpromazine on Oxidative 
Phosphorylation of Liver and Brain 
Mitochondria 


INVESTIGATIONS of recent years have shown that 
mitochondria, irrespective of their source, are the 
site of oxidative phosphorylation; but it is not 
known to what extent the metabolism of these 
structural units is specific for a particular organ. 

We wish to report on the difference m action 
of chlorpromazine  (10-(3-dimethylaminopropyl)-2- 
chlorphenothiazine) on oxidative phosphorylation in 
mitochondria from liver and brain, and on some pro- 
perties of these particles from the two organs observed 
in the course of this work (cf. ref. 1). The mito- 
chondria from liver were prepared according to, 
-and from brain by a modification of, the method 
of Schneider?. Chlorpromazine inhibited the phos- 
phorylation accompanying the oxidation of rat 
liver mitochondria with «-ketoglutarate, succinate, 
glutamate and pyruvate 4- malate as substrates, 


whereas it did not do so with mitochondria from rat . 


brain cortéx (Table 1). Essentially the same results 
were obtained with particles from guinea pig and 
monkey bram cortex. 2,4-Dinitrophenol was effective 
m suppressing phosphorylation with mitochondria 
from both organs. . 

In order to investigate the site of uncoupling by 
chlorpromazine, phosphorylation resulting from the 
oxidation of cytochrome c was studied with ascorbic 
acid or adrenaline as substrates according to the 
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Table 1. EFFEOT OF CHLORPROMAZINE ON OXIDATIVE PHOSPHORYLA- 
TION OF MITOCHONDRIA FROM LIVER AND BRAIN CORTEX (RAT) 


Liver Brain 


AP A 
(umoles) (uatoms) (umoles) (uatoms) 


a-Ketoglutarate 293 10 4 28 7-9 26 30 

-+ chlorprom- 

azine 219 11 6 19 66 22 30 
Succinate 24 9 113 22 82 50 16 

+ ehlorprom- 

azine 12:1 105 1-1 7:1 46 15 
Pyruvate + 

malate 20 7 8-2 25 14-7 55 27 

+ chlorprom- 

azine 13 2 75 17 151 55 28 
Glutamate 31-3 13 4 23 

-+ chlorprom- 

azine 19 8 11:0 17 


The reaction vessels contained (in jumoles): phosphate buffer, 
pH 7:4, 00; magnesium sulphate, 20; adenosine triphosphate, 6 5; 
cytochrome c, 0-02 ; sodium fluoride, 10-15 ; substrate ; mitochondrial 
suspension, 0-5 ml. (average nitrogen, 1 3 mgm.); glucose, 50; 
hexokinase (Pabst), 0-4 mgm ; and potassium chloride solution 
(0-15 M) to a final volume of 3 ml. (when brain mitochondria were 
used, diphosphopyridine nucleotide at 0 2 mgm. per flask was added). 
Levels of substrates: a-ketoglutarate, 30; succinate, 30; glutamate, 
60; pyruvate, 60 + malate, 3. Chlorpromazine = 2 x 10^* M. 
"Temperature 37? for liver, 30° for brain , incubation, 20-30 min. in arr. 


procedure of Maley and Lardy*. Table 2 shows that 
the presence of 2 x 10-* M chlorpromazine uncoupled 
oxidative phosphorylation with liver mitochondria. 
In some cases phosphorylation was completely 
inhibited by the drug, whereas the oxidation was 
either the same or greater than that of the controls. 
When the experiment was repeated with mitochondria, 
from rat brain cortex in the absence of chlorpromazine, 
little, if any, phosphorylation was obtained with 
eytochrome c and either ascorbate or adrenalme, but 
oxidation was unimpaired. ~ 
Exposing liver mitochondria to hypotonic sucrose 
with low levels of cytochrome c* resulted in phos- 
phorus/oxygen ratios of 0-5-0-8 for the one-step 
oxidative phosphorylation. Practically no phos- 
phorylation was obtamed with brain mitochondria 
under the same experimental conditions. (Phos- 
phorus/oxygen ratios averaging 0-1 (50 min. incuba- 
tion) were obtained in experiments with commercial 
horse heart cytochrome c (Sigma). Upon column 
purification®, this cytochrome c or cytochrome c 
prepared from beef brain gave higher phosphorylation 
values (phosphorus/oxygen ratios averaging 0-25), 


: which were still far below those obtained with liver 


mitochondria.) 

The observation that chlorpromazine appeared to 
uncouple oxidative phosphorylation m liver at the 
cytochrome c step was further supported by pre- 
liminary findings that the drug had no effect on 
phosphorus/oxygen ratios when ferricyanide was 
used as the electron acceptor. The failure of chlor- 
promazine to affect brain cortex mitochondria may 
be connected with their poor utilization of external 


Table 2 PHOSPHORYLATION COUPLED TO THE OXIDATION OF 
i CYTOOHROME c 
Ascorbic acid (80 umoles) 
2 x 107* M chlorpromazine 
AP 0 P:O AP E 
(umoles) (uatoms) (u moles) (atoms) 
53 65 081 31 69 0 45 
8-4 68 0°50 0 78 0 
49 4-9 10 11 51 022 
Adrenaline (10 moles) 
58 58 116 0 49 0 
46 56 0 82 0 74 ^ 0 


The reaction vessels contained in addition (in umoles): adenosine 
triphosphate, 6; phosphate buffer, pH. 7 4, 30, magnesium sulphate, 
30; sodium fluoride, 40; cytochrome c (Sigma), 0-3; glucose, 40, 
hexokinase, 0-4 mgm.; liver mitochondrial suspension, 05 ml. 
(average nitrogen, 1-7 mgm.); and sucrose solution (0 25 M) to a 
final- volume of 8 0 ml. Gas phase, air; incubation at 30? with 
adrenaline for 10 min., with ascorbic acid 20 min. E 
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cytochrome c for oxidative phosphorylation. This 
may point to a basic difference in the surface con- 
figuration of these structural elements of liver and 
brain cells. It may also be argued that the observed 
uncoupling of oxidative phosphorylation in liver 
mitochondria by chlorpromazine is secondary to the 
effect of the drug on mitochondrial structure. 

This work was supported in part by grants from 
the United States Public Health Service, United 
Cerebral Palsy Association, Inc., and the Supreme 
Council, 33° Scottish Rite- Masons of the Northern 
Jurisdiction, United States of America. 
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Effects of Pituitary Growth Hormone on the 

Insulin and Hyperglycemic-glycogenolytic 

Factor extractable from the Pancreas of 
Obese-Hyperglycemic Mice 


Iw two separate experiments it has been found 
that, 24 hr.' after the administration of bovine 
pituitery growth hormone to mice with the hereditary 
syndrome of obesity and hyperglycemia (1 mgm. of 
growth hormone per mouse), changes had occurred 
in the amounts of insulin and hyperglyewmic- 
glycogenolytio factor extractable from the pancreas 
-using a standardized acid ‘alcohol technique’. In 
each experiment values for insulin and hyperglyosmic- 
glycogenolytic factor values were compared in the 
following four groups of animals (ten or twelve 
animals per group): obese-hyperglyesmie mice and 
their non-obese sibs treated with growth hormone, 
and two groups of the same description but not 
treated with growth hormone. 

The growth hormone treatment resulted in 
significant rises of 37 and 109 per cent in the average 
(non-fasting) blood-sugar level in the groups of 
obese-hyperglycwmic mice above pre-injection non- 
fasting levels. For the hyperglyezmic-glycogenolytic 
factor assays, concentrations of test materials were 
measured on a logarithmic scale, and the above rises 
were associated with logarithmic increases in the 
factor of 1-52 and 2-42 respectively, relative to 
untreated obese controls. The insulin- extractable 
from the pancreas decreased by 48 and 86 per cent 
in the two experiments. No consistent changes were 

- observed in the hyperglyczmic-glycogenolytic factor 
or insulin extractable from the pancreas of the non- 
obese mouse following injection of growth hormone. 

Rise of the concentration of glucose in pancreatic 
blood plasma results in increased release of insulin 
by the pancreas in the rat? and in the dog*4. The 
fall in the extractable insulin of the pancreas "which 
followed the rise in blodd-sugar level in the obese- 
hyperglycemic mouse, treated with growth hormone 
in our experiments, may signify that the pancreas 
of these animals is nob'able, following & sudden 
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‘increase in demand, further to increase insulin pro- 


ducbion*'to compensate for the increased rate of release. 
The alternative explanation for the fall in the ex- 
tractable insulin, "namely, that it resulted principally 
from decreased insulm production without increased 
ingulin ‘secretion, is not, in our opinion, so well 
supported. g 

Mice with the obese-hyperglycemic syndrome 
have a turn-over of liver glycogen several times faster 
than their non-obese sibs* and have six times as 
much liver phosphorylase activity as their non-obese 
litter-mates (Shull, K H., and Mayer, J., unpublished 
work). In view of Sutherland’s findings concerning 
the action of hyperglycemic-glycogenolytic factor 
on liver phosphorylase’, these observations are con- 
sistent with the previously postulated hypothesis? of 
a hypersecretion of the factor in these animals. 
These obese mice ere unusually sensitive to -the 
hyperglycemic action of growth hormone’, which 
has been observed to cause the release of a hyper- 
glycemic factor by she pancreas in rats ‘and cats!’ 
and in dogs?. In spite of apparent differences between 
the conditions of action of this agent and the ex- 
tracted hyperglyceruc factor of pancress!!, -the 
hypothesis that growth hormone in the obese hyper- 
glycemic mouse leacs to a rise in blood-sugar level 
due to a hyperglycemic factor originating in the; 
pancreas is still supported. The observed co-existent 
increase in the hyperglycemic,glycogenolytic factor 
extractable from the pancreas apparently indicates 
that growth hormone administered to the obese 
hyperglycemic mous» caused the rate of production 
of extractable hypezglycemic-glycogenolytic factor 
to exceed its rate of disappearance from the pancreas. 
Experiments which are in progress will, perhaps, pro- 
vide more information than is available at present on 


these “processes. " 


D. W. CLARKE 
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Mechanism of Anorexia in Vitamin- 
deficient Hyperphagic Animals 


Recent findings! have demonstrated that the 
ventromedial hypotkalamie nuclei act as ‘satiety’ 
brakes which, in response to certain stimuli (particu- 
larly metabolic), inhibit a constantly activated ‘feed- 
ing’ mechanism. This mechanism, in turn, appears 
to be initiated at the level of the anterolateral 
nuelei?, Destruction of the ventromedial nuclei does 
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not increase hunger (as measured by rate of ingestion) ; 
it shortens the pauses between ‘meals’ which, in 
normal animals, steadily increase during the day so 
as to constitute a 24-hr. feeding cycle marked with 
a definite ‘satiety’ pattern’. A method for the 
destruction of these centres ın the rat’, the mouse! 
and other species is through the use of stereotaxic 
mstruments. In the mouse, it has also been shown 
recently* that administration of gold thioglucose leads 
to obesity through injury to the ventromedial nuclei. 
Such mice and ‘hypothalamic’ rats and mice can thus 
be used for elucidatmg whether vitamun deficiencies 
act by permanently activating the ‘satiety’ mechanism 
or by inactivating the ‘feeding’ ‘mechanism, For 
example, one could visualize that thiamine deficiency, 
the anorexic effect of which 1s classic, permanently 
activates the ventromedial nuclei because of the 
constant elevation of blood concentration of inter- 
mediaries of carbohydrate metabolism, or inactivates 
the feeding mechanism through the action of toxic 
accumulation of noxious products or because of the 
lack of carboxylase per se. 

The following experiment was carried out. Twenty- 
one adult female mice were studied ; eleven of these 
were obese, having been made hyperphagie by a 
single intraperitoneal injection (1 mgm./gm.) of gold 
thioglucose 147 days previously. The mean weight 
of these eleven hyperphagic mice was 50 gm. (range 
40-63 gm.), and ra the ten controls was 32 gm. 
{range 29-36 gm.). the mice were fed a synthetic 
diet® plus essential vitamins for a conditioning period 
of twelve days; then the eleven hyperphagic mice 
were fed restricted amourits of this diet so that after 
a restriction period of fourteen days their weights 
(mean 33 gm., range 31-34 gm.) approximated to those 
of the non-hyperphagic controls. At this point, half 
the control mice and'six of the elevén hyperphagic 

` mice were fed a thiamime-déficient diet until there 
‘were no survivors; the other controls and the other 
five hyperphagic mice being fed the diet plus thiamine 
for the same period. 
` The hyperphagic thiamine-deficient mice died 
earlier (20-5 + 4-4 days) than the non-hyperphagic 
thiamine-deficient controls (24.2 + 2:6 days); this 
difference was statistically significant (p < 0:05 but 
> 0:02). By. tlie time the last of the mice receiving 
the thiamine-deficient diet had died, the hyperphagic 
mice that had been fed the diet plus thiamine had 
returned to approximately the same weights as 
previously, their mean weight at the end of the 
experment being 52-4 gm. (range 40-61 gm.). 

It ıs clear from the results that, in this case, the 
hyperphagie tendency of the gold thioglucose animals 
was instantly elimmated“by the deficiency. Indeed, 
the deficiency—and the anorexia—were in effect 
earlier in these animals than in their controls, doubt- 
less because for & few days the caloric intake of the 
hyperphagic animals was greater, thus increasing the 
requirement’. In view of the absence of functional 
‘satiety’ tissue’, the deficiency must have caused 
anorexia through direct inactivation of the ‘feeding’ 
mechanism. A 

The specificity of this effect of thiamine deficiency 
is further demonstrated by the following experiment 
involving a chronic deficiency of vitamin A. Require- 
ment for this vitamin is not related to calorie intake®, 
nor is décrease in food intake the earliest. observable 
effect of the deficiency®.. Sixteen’ 21- day old female 
rats were placed at weaning on a vitamin A-deficient 
semi-synthetic diet? on which their mothers had 
been maintained durmg lactation. Eight controls 
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received 1,200 r.u. of vitamin A per week whereas 
the experimental group received only one dose of 
100 1.0. at weaning. Three and a half months later, 
this group exhibited a permanently keratinized 
vagina, eyelids partly denuded and red, and a body- 
weight steady at_50 gm. below the control-level. 
Both groups were subjected to hypothalamic lesions. 
In each group; five animals became markedly hyper- 
phagic. In particular, in the deficient group, the five 
successfully operated animals increased their weights 
within the next two months by 70-200 gm. (maximum 
weight recorded 545 gm.) Having reached the 
maximum, weight, the animals then lost weight and 
survived 1-2-5 months, a total survival no less and 
probably greater than that of unoperated deficient 
animals maintained in comparable conditions. Thus, 
in this type of deficiency, with presumably no direct 
effect on the feeding mechanism, removal of the 
satiety centres leads to marked and lasting hyper- 
phagia. This observation would also suggest that 
considerable fat deposition can be accomplished in 
the face of advanced depletion of vitamin A, which 
would tend to preclude an active role for vitamm A 
in fatty acid synthesis. 

The experiments reported above indicate that the 
use of hyperphagic animals m nutritional deficiency 
studies can permit the begmning of an analysis of 
the mechanism of the anorexia associated in various 
degrees with many of them. 
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Lactose as a Lipotropic Agent 


INCORPORATION of a small amount of lactose in 
the diet of young albino rats increases their food 


,intake and they grow better than the control rats 


fed on sucrose. This increased food intake leads to 
greater weight and increased fat content of their 
liver and kidney!. If the food intake of lactose-fed 
rats 1s equalized to that of the sucrose-fed rats by 
the paired-feeding technique, the liver and kidney 
fat content decreases in the lactose-fed rats. 

A batch of forty-eight young albino rats weighing 
30-35 gm. was divided into four groups, one group 
receiving a lactose-free complete diet with -added 
cystine (casein 15, sucrose 58, coconut oil 15, salt 
mixture 4, cod-liver oil 5, cystine 0-4 and vitamm 
mixture except choline), and the other three groups 
receiving the same diet except for the partial re- 
placement of sucrose by 10, 20 and 30 per cent 
lactose. 


` 
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Table 1. Distribution of choline, sphingomyelin, lecithin, cephalin 
tnd phospholipid (in mgm. /gm.) of wet weight of tissue and fat per 
sent in rats fed different amount of lactose (C,, C,, C, groups receiving 
10,20, 30 per cent lactose) as compared with that of sucrose-fed rats 
(C, group) 
, Liver 
Analysis C, € €, Cs C; 
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Kidney 


€, Q C0, 


2holine 1:32. 2.02 2-31 2-51 1:557 204 2.57 2-75 

sphingo- 

P myelin 0-75 0-69 0-50 0-41 0-91 0-75 0-58 0-44 

Geeithin 8:0 127 149 16-3 9-5 -1278 105 179 

Zephalin 89 83 128 103 11.0 713.7 149 122 

?hospholipid 16.9 21-0 25:6 26-6 21:4 26:5. 29:8 801 
1:3 101 104 97 124 10-4 104 98 


Fat (per cent) 1 


All the lactose-fed rats were pair-fed with the C, 
zoup eating the sucrose diet. After four weeks of 
»*xperimental.feeding they were killed and livers and 
ddneys analysed for fat, choline, phospholipid and 
sphingomyelin? (see Table 1). 

The lactose-fed rats had greater choline and 
shospholipid and less fat and sphingomyelin content 
n liver and kidney. This experiment shows that 
actose not only acts as a sparer of choline, but also 
i8 & lipotropic agent by virtue of this effect, provided 
the food intake-is controlled to the same level. This 
was an important bearing on the kwashiorkor 
iyndrome, where lack of milk and absence of lactose 
n the diet. of the young after early weaning may be 
esponsible for the fatty liver, which is caused as a 
esult of the lack of choline-sparing and lipotropic 
ffects of lactose. The mechanism of increased food 
ntake in lactose diet is being investigated. 

Iam indebted to Dr. S. Datta, director of veterinary 
ervices and animal husbandry, West Bengal, for his 
nterest and valuable suggestions. 


D. P. SADHU 


Jepartment of Physiology and Nutrition, 
Bengal Veterinary College, 
Caleutta 37. 

Jan. 28. 


Sadhu, D. P., Ind. J. Physiol. and Allied Sci., 8, 156 (1955). 
Sadhu, D. P., Amer. J. Physiol, 174, 938 ; 175, 283 (1953). 


Utilization of the Carboxyl Carbon of 
L-Phenylalanine for the Synthesis of the 
Amino-acids of Silk by Bombyx mori 


Previous observations fh this laboratory con- 
erning the content of free amino-acids in the silk 
land of Bombyx mori seemed to indicate that silk 
lanine might be derived from phenylalanine. In 
rder to check this possibility, it was decided to 
iject silkworms with L-phenylalanine labelled with 
&rbon-l4 in the carboxyl group, before they spin 
heir cocoons. 

The r-phenylalanine was prepared from glycine 
ibelled with carbon-14 in the carboxyl group, follow- 
ig the method of Bergmann et al.'. Acetylglycine 
ras allowed. to react with benzaldehyde and the 
zlactone obtained was coupled with r.-glutamie acid ; 
he product of the reaction was hydrogenated and 
he acetyl-t-phenylalanyl-L-glutamic acid was sep- 
rated by crystallization from the acetyl-p-phenyl- 
la glutamic acid. After hydrolysis of the 
eel nylalanyl-r-glutamie acid, the two amino- 
cides- were separated on a starch column following 
toin and Moore's procedure? ^ The radioactive 
-phenylalanine was crystallized in water/ethanol and 
he purity checked by paper chromatograp 
shenol/water; butanol/N hydrochloric acid); Kjel i 


ge 











a 
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dahl nitrogen analyses (8-61 per cent; theor., 8-48 
per cent), and optical activity determination ( [a] $ = 
—34-5°, litt. —35-1?k The scanning of the paper 
chromatograms showed that the radioactivity. was 
exclusively localized at the phenylalanine spots. That 
the radioactivity was indeed in the carboxyl group 
of the radioactive phenylalanine was shown by 
ninhydrin decarboxylation following the method of 
van Slyke et al.? (see Table 1). "NN. ' 

042 mgm. of this carboxyl-labelled L-phenylalanine : 
was.injected into each of ten silkworms after they 
had stopped eating and were ready to spin their 
cocoons. It must be emphasized that, at this: 
time, the silk glands are already swollen with 
secretion. 

Fibroin was isolated from the ten cocoons, following 
the procedure described by Dunn e£ al.4. The fibroin 
was then hydrolysed by refluxing in 32 per cent 
hydrochloric acid for eight hours. The tyrosine, 
glycine and alanine were isolated following Stein and. 
Moore's method?*. i 

The glycine was isolated as the p-azobenzene 
sulphonate and the alanine as the nitronaphthalene 
sulphonate; these sulphonates were recrystallized. 
in water. The amino-acids were obtained by passing 
the sulphonates on an ‘Amberlite’ IR-190(H) resin 
and then eluting witk 3.N ammonia; the amino- 
acids were crystallizeé in water/ethancl/ethyl ether 
and found to be chemically pure by paper chromato- 
graphy (phenol/water; butanol/N hydrochloric acid) 
and Kjeldahl nitrogen. analyses {18-75 per cent for _ 
the glycine and 15-75 per cent for the alanine; 
theor. 18-66 and 15-72 per cent respectively). Both 
glycine and alanine were radioactively inactive 
(Table 1). l 

The tyrosine was purified by starch chromato- 
graphy following Stein and Moore's procedure? The 
radioactivity of this purified tyrosine was determined, 
and the compound was found to be active. It was 
felt that it could not be precluded that the radio- 
activity of the tyrosine might be due to traces of the 
very radioactive pherylalanine that had been in- 
jected. To examine this possibility, ordinary phenyl- 
alanine was added to the purified tyrosine and the 
mixture separated by chromatography on a starch > 
column. The eluted tyrosine was dissolved, in sodium 
hydroxide solution and erystallized by addition of 
acetic acid to pH "and ethanol; the radioactivity 
was again measured ard found to be slightly higher 
than previously ; there was, moreover, no detectable 
radioactivity in the eluted phenyl&lanine. Both results 
show that the radioacsivity of the tyrosine sample 
was not due to the contamination by carbon-14- 
phenylalanine and was most probably within tyrosine 
molecules. The chemical purity of “the purified 
tyrosine was proved by paper chromatography 


Table 1 





Specific'activities* : 
Carboxyl group of 










Amino-acid amino-acid | 
(e./miz./m. mole) (c./min./m.equiv.) 
Injected j 13-8 x 10* 13-5 x 10* 


L-phenylalanine 9 = F per cent gos 1 per cent 
Silk glycine 0 
Silk alanine 0 


23-8 x 105 ` 
a = Í per cent g 


x 10? 


Silk tyrosine 
per cent 





23:8 
-1 








* All determinations were performed on barium carbonate deposits. 
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(phenol/water; butanol/N hydrochloric acid) and 
Kjeldahl nitrogen analyses (7-75 per cent; theor. 
7-13 per cent). The radioactivity of the isolated 
tyrosine was localized exclusively in the carboxyl 
group as it was entirely in the carbon dioxide evolved 
by ninhydrin decarboxylation (Table 1). 

From these results, it is concluded that phenyl- 
álanine is converted to tyrosine by the silkworm and 
that the conversion is a fairly direct one, since the 
radioactivity was exclusively localized in the carboxyl 
group of the injected phenylalanine and the isolated 
tyrosine. About 15 per cent of the injected phenyl- 
alanine radioactivity was found in the:tyrosine of the 
silk fibroin. 

On the other hand, the carboxyl carbon of phenyl- 
alanine is not utilized for the synthesis of alanine or 
glycine of the silk by Bombyx mori; the tyrosine 
results make ib very unlikely that the phenylalanine 
could not reach the site where such transformation 
occurs. 

"This work was nearly completed when Fukuda 
published results? showing that he had isolated radio- 
active tyrosine from silk after injection of 2-™C- 
phenylalanine into silkworms ; he found only a very 
small activity in glycine and alanine. 

We wish to thank Ch. Jeuniaux for his help in 
looking after the silkworms and injecting them with 
the radioactive compound. 


S. BurcrEUx-GRÉGOIRE 
W. G. VERLY 
M. FLORKIN 


Department of Biochemistry, 
University of Liège. 
April 25. 


1 Bergmann, M., Stern, Fand Witte, C., Liebidnn., 449, 277 (1926). 

? Stein, W. H., and Moore, S., J. Biol. Chem., 176, 337 (1948). 

* Van Slyke, D. D., Dillon, R. T., MacFadyen, D. A., and Hamilton, 
P., J. Biol. Chem., 141, 627 (1941). Van Slyke, D. D., 
MacFadyen, D. A., and Hamilton, P., J. Biol. Chem., 141, 
671 (1941). 

1 Dunn, M. S., Camien, M. N., Rockland, L. B., Shankman, S., and 
Goldberg, 8. C., J. Biol. Chem., 158, 591 (1944). 


(Wiley, 1949). 
* Fukuda, T., Nature, 177, 429 (1956). 


ë Stein, W. H., and Moore, S., "Biochemical Preparations", 1, 9 


. Tremor produced by Drugs 


Iw the routine screening of drugs in mice, we have 
found only ten out of ten thousand compounds which 
produce sustained tremor. One of these, 1-4 di- 
pyrrolidino-2-butyne, "Tremorine', 

CH,—OH, `” CHCH 
HU 2 2 
| NYCH,C=CCH,N 


"E 
' CH,—CH,~ Ncg,—6H, 


A 


in doses of 5-20 mgra./kgm. produces tremor, saliva- 
; tion, meiosis, slight muscular weakness and rigidity 
lasting several hours. The effects are similar in mice, 
rats, guinea pigs, eats, dogs and monkeys. In the 
last-named, species the picture is strikingly similar 
to human Parkinsonism. The antagonism of these 
effects is complete with various drugs used for treating 
Parkinsonism. Atropine, scopolamine and others are 
highly-effective in small doses of 1-2 mgm./kgm. In 
contrast, hypnotics, anticonvulsants and ganglionic 
blocking agents were without effect on tremor in 
doses below those causing marked depression. .It 


NATURE 


June 30, 1956 VOL. 177 


thus offers a specific method for the testing of possible: 
anti-Parkinson agents. 2 

Methantheline (‘Banthine’) controlled the para- 
sympathetic signs of salivation and diarrhoea but 
had no effect on the tremor, demonstrating the: 
distinct peripheral and central actions. The tremor: 
appears to be primarily of subcortical origin. De- 


* eerebrate animals develop tremor after "Tremorine'. 


The drug also causes a profound fall in body tem- 
perature. The chemical structure producing tremor 
is highly specific within this chemical type. “Twenty 
analogues showed no such action. Other tremor~ 
produeinge;drugs are of widely diverse chemical, 
structures. Nicotine tremor has been studied by’ 
Bovet et al. and suggested as a test method for: 
anti-Parkinson drugs. While this method is useful, 
the nicotine tremor is fleeting, has both central and 
peripheral components and is blocked by a number 
of drugs not effective in Parkinsonism*. Another 
drug, ‘Harmaline’, produces sustained tremors but 
no signs of parasympathetic involvement, and is not 
antagonized by & variety of anti-Parkinson drugs, 
blocking agents or sedatives. D 

It is hoped that the discovery of "Tremorine' andi 
its further study will reveal it to be a useful tool im 
the investigation of tremor and the search for more 
effective agents against Parkinsonism. uu 


Guy M. ÉvERETT 
Department of Pharmacology, 
Abbott Laboratories, 
North Chicago, Illinois. 
April 30. 
1 Bovet, D., and Longo, V. G., J. Pharmacol. and Exp. Therap., 162 
22 (1951). 





Auto-oscillations in Extracted Muscle 
Fibre Systems 


Ix the cotirse of work on relaxing factors', Goodal 
and A. G. Szent-Györgyi! observed that with fibre: 
showing less than maximal activity for the creating 
phosphate — adenosine triphosphate relaxing system 
an auto-oscillation of tension developed if the creating 
phosphate was increased to 30-100 mM. These oscilla 
tions (Fig. 1) were observed on several occasions unde; 
the above conditions. They are independent of a pE 
change from 6-8 to 5-9 which produces a 50 per cen: 
fall of tension, as compared to 90 per cent for ‘active 
fibres. However, it is not certain that this ‘deactiva. 
tion’ is an essential part of the extraction procedure 


Tension 





Min. -=> +57 7 


Rabbit psoas muscle fibre extracted with 40 per cent 
ethylene glycol — water for seven days, developing oscillations in - 


+ 5 (sec.) 
Fig. 1. 


;,4 mM adenosine triphosphate, 100 mM sodium creatine phosphate, | 


4 mM magnesium chloride, at pH 7:0. Drum-speed increased 


five times at each break in record 
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AEN I found that 40 per cent ethylene glycol — 
vater extraction at. — 5? C. produced oscillating fibres 
infa matter of a few days. The significant fact 
"about such fibres appears to be their high elastic 

modulus. 

The frequency, 2-8 sec.-!, was 1-75 times the free 
oscillation of the recording lever alone, while with 
fibre coupled in the absence of substrate, it was about. 
twice. Since, however, the elastic modulus falls by a 
"factor of more than three times in the presence of 
adenosine triphosphate alone, it seems that the tension 

generator is'driving the system somewhat above its 
natural frequency, that is, under cofiditions of 
inertial, load. The compliance of the system was 
such that the shortening during one cycle was only 
.0-1 mm., or 0-3 per cent of the length of the fibre. 
Thus if the feedback mechanism works through 
length (rather than tension), only & small change is 
required, 

The interest of this phenomenon would appear to 
be twofold. First, it closely resembles the situation 
in the flight muscles of insects, studied by Pringle? 
and Boettiger and Furshpan?*. Secondly, it supports 
the hypothesis of a direct action of lengthening on 
activation in muscle, which has been proposed: as a 
result of a study of activation® in intact muscle, 
where it is shown that auto-oscillations can then oceur 
only with an inertial load. In this connexion the 
latency relaxation of Sandow! was considered to be 
an expression of essentially the same mechanism. 

Auto-oscillations with another phosphate donor 
‘system have been found by Lorand and Moos 

(personal communication ; see following communica- 
tion), whose extraction procedure is also effective with 
the ereatine phosphate system. 

This work was aided by a grant from the Muscular 
Dystrophy Association of Ameriéa, Inc. 


` Ño, 4522 





M. €. GOODALL 


Department of Zoology, 
University of Michigan. 
May 11. 


! Goodall, M. C., and Szent-Györgyi, A. G., Nature, 172, 84 (1953), 

* Pringle, J. W. 8., J. Physiol., 124, 269 (1954). 

* Boettiger; E. G., and Furshpan, E., J. Cel. Comp. Physiol, 46, 
370 (1955). di 

* Goodall, M. C., Bull. Math. Biophys. (in the press). m 

$ Goodall, M. C., J. Gen, Physiol. (in the press). 

* Sandow, A., Ann. N.Y. Acad. Sci., 47, 895 (1947). 


Ey connexion with our studies on the relaxing effect 
of the pyruvate phosphokinase system!, the following 
procedure was used for preparing the muscle fibres. 

“Rabbit psoas is washed in 50 per cent (v/v) aqueous 
glycerol (as in the original treatment» of Szent- 
Gyorgyi*) for two days at 0°C., then stripped into 
‘bundles of approximately } mm. diameter and shaken 
‘at room temperature (about 25? C.) in 20 per cent 
(viv) glycerol for various lengths of time. After one 
to two hours extraction, the fibres develop maximal 
i ion in a bath consisting of 0-1 M 
ride, 4 mM magnesium chloride, 
lenosine triphosphate, and there is no 
neous relaxation. However, addition 
p hoenolpyruvate: brings about imme- 
Further details on the relaxation 








with phosph 


where; gus we "wish to report on the results obtained 
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ATP Oscillation — 


PEP 
i 


Tension (gm) 








of ad L Ai. i- cud 4 
* Time Mu 
Fig. 1. Oscillating respense of glycerinated psoas fibre in the 
presence of 0:1 M potassium chloride. and 4 


magnes 
chloride. Bath at pH 7. ATP = addition of 4 mM final con- 
centration of adenosine triphosphate. PEP = addition of 10 mM 
final concentration of phosphoenolpyruvate, Oscillation frequency, 
2:8 c.[s. Details are nos resolved by slow kymograph drum. 
Double line representa envelope 0j oscili lation 


by extracting psoas fibres in 20 per cent (v/v) glycerol 
for at least 24 hr. If such an exhaustively ‘washed 
fibre i$, placed in a kath containing the above. con- 
centrations of potassium and magnesium. chlorides 
and adenosine triphosphate, maximal tension de- 
velops, and upon the addition of phosphoenolpyruvate 
a spontaneous oscillation occurs as shown in Fig. 1. 

Phosphoenolpyruvate seems to be essential for 
maintaining the oscillation, as it stops if the fibre is 
transferred to & bath containing only potassium and 
magnesium chloride &nd adenosine triphosphate, but 
it starts anew in a bath having phosphoenolpyruvate 
as well The frequency of oscillation is about 2-5- 
3 c./s., which in our case. eoincides approximately # 
with the resonant frequency of the recording lever . . 
system loaded with the muscle fibre. In a batch of. . 
fibres washed in 20 per cent (v/v) glycerol for 24 hr., 
usually about 25 per cent of the fibres display ‘the 
oscillating behaviour. An ‘apparently identical 
phenomenon has beer observed by Goodall (personal 
communication ; see previous communication), who 
employed creatine phosphate instead of phosphoenol- 
pyruvate. 

By dialysing and freeze-drying ile 20 per cent (v/v). 
glycerol solution used for the 24-hr. extraction of - 


" the muscle fibres, a preparation is obtained which 


stops the oscillations very effectively when added to 
the bath. Oscillations are resumed, however, if the 
fibre is transferred toa fresh bath without the muscle 
extract. An equally active preparation for stopping 
oscillations may be obtained by extracting freshly 
homogenized rabbit muscle with an equal volume of 
0-15 M potassium chloride. “The active factor (or 
factors ?) for inhibiting oscillation is non-dialysable * 
and thermolabile. 

This oscillation of glycerinated fibres is very 
reminiscent of the behaviour of the bumble bee wing 
muscle’. Indeed, ona wonders if the oscillation ob- 
served in the insect muscles might. not be,due to 
the absence of a ‘damping factor’ similar to uet 
shown here to exist ir. the rabbit psoas. 

This work was aided by a grant from the Wifoular 
Dystrophy Associatien of America, Inc. 


L. LogAND 

C. Moos 
Department of Chemistry, * 
Northwestern University, 


Evanston, E 
Illinois. ES 


1 Lorand, L., and Moos, C. Fed. Proc, 18, 121 (1956). 
ie! + 8zent-Gyorgyi, A., Biol. Eull., 98, 140 (1949). 
? Boettiger, E. G., J. Cell. Jomp. Physiol., 48, 370 (1955). 
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Plasma Factor(s) influencing Red Cell 
Production 


THERE is an accumulating body of evidence of the 
existence of a humoral substance(s) in the plasma 
of animals with induced anemia which stimulates 
erythropoiesis in recipients!. 

We have found that when young adult rats are 
hypophysectomized by a standard technique (from 
Hormone Assay Laboratories, Inc., Chicago), erythro- 
poiesis is reduced to & minimum by 10-14 days after 
the operation as shown by a tenfold reduction in the 
incorporation of iron-59 into the red cells and by a 
fivefold reduction in the number of reticulocytes. 
When this level of erythrocyte production is reached, 
the administration of plasma (2 ml. daily for three 
days) from fats made anæmic by repeated bleeding 
(anemic plasma) ‘results in a three- to seven-fold 
increase in the amount of iron-59. taken up by the 
erythrocytes (Table 1) and in a three- to eight-fold 
increase in the number of reticulocytes in. the re- 
cipients. AS previously described?, the iron-59 solu- 
tion is injected through the tail vein 2 hr. after the 
last plasma injection; 16 hr. later, a 1-ml. sample of 
blood is withdrawn from each rat and the radio- 
activity is counted in a well-type scintillation counter. 
No significant change is observed in the incorporation 
of iron-59 into the red cells of the control hypo- 
physectomized. rats given normal plasma or saline 
under these experimental conditions. The blood 
volume and red-cell mass of hypophysectomized rats, 
„as determined by chromium-51 studies, remain within 
“normal limits during this initial two-week period. 
— A single intravenous or intraperitoneal injection of 
2 ml. of anæmic plasma given 24 hr. before the 
injéetion of iron-59 elicits a significant increase in 
the incorpdration of'iron-59 into the red cells of 
hypophysectomized rats. Two injections of 2 ml. 
each of anwmic, plasma from other species (for ex- 
ample, rabbit, dog or human being) evoke a positive 
erythropoietic response in the hypophysectomized 
rat. Six or more daily 2-ml. injections of normal rat 
,, plasma must be given-to produce a definite increase 

in iron-59 taken up by the red cells of, hypophy- * 

sectomized recipients. 

The plasma from hypophysectomized rats sub- 
jected to hemorrhage (hematocrit less than 25 per 
cent) exerts an effect on the uptake of iron-59 in 
hypophysectoriized rats that is comparable with that 
observed after the administration of anemic plasma. 

At this stage of our investigations’ we prefer not 

** to debate the question raised by others asto whether 
there is a spétifie pituitary factor that Has a direct 
control on erythropoiesis; but it js an established 
fact that the red-cell mass falls slowly to a new 
equilibrium-level within a period of two to three 
months after hypophysectomy?. 

The simplest explanation for our findings máy be 
summarized as follows: Within a few days after 
hypophiysectomy, an overall reduction occurs in the 
metabolie processes of the animal. With the reduced 
metabolic requirement and before the red-cell mass 
has fallen to its new level of equilibrium, the hypo- 
physectomized animal is more or less comparable to 
an animal that has been made polycythemic by red- 
cell transfusion. It may be postulated that, in these 
circumstances, the production of the plasma factor(s) 
responsible for maintenance of the steady state of 
circulating erythrocytes, is reduced to a minimum 
since a plethora of red cells already exists. 
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Table 1, UPTAKE OF IRON-59 BY ERYTHROCYTES OF HYPOPHYSEOCTOM- 
IZED RATS AFTER ADMINISTRATION OF NORMAL OR ANWMIO PLASMAS 
















Average percentage iron-59 uptake into red-blood cells of rats* 








Plasma | No.of Prior to 

injected | animals | hypophysectomy | animals | hy DOR ES Loni 
Normal 8 37 17 35-7 42 
Anæmic 5 48 16 20-4 + € 










* ]6-hr. sample. t Standard deviation of the mean. 


Note: While the number of animals prior to hypophyseetomy is 
small, the results are in excellent agreement with those reported on a. 
large ‘number of rats (see ref, 2) when the sampling time was.20 hr. 


that which obtains when a normal animal is bled: 
As a consequence, red-cell production is reduced. to... 
a minimum. When anemic plasma is administered | 
under these conditions, there is an exaggerated 
response in terms of the production of new red. cells. 
As final and complete equilibration of red-cell pro- 
duction and the new reduced red-cell mass slowly: 
become established in the hypophysectomized animal, 
one finds, as would be expected, that the number of 
reticulocytes and the uptake of iron-59 have risen 
from the low values found shortly after hypophys- 
ectomy to values that are consistent with the new 
Steady state. As reported by others*, we have found 
that producing a polycythemia in normal animals 
(mice, rat, rabbit) by repeated transfusion of red cells 
reduces erythrocyte production. The response to 
anzmie plasma in these polycythemic animals in 
terms of the incorporation of iron-59 into the red cells 
or the increase in retieulocyte values is comparable 
with that observed in hypophysectomized animals. 
We assume for the sake of simplicity that the 
factors in normal plasma and in the plasma of normal 
or hypophyseetomized animals subjected to bleeding 
that stimulate erythropoiesis in hypophysectomized 


„and in polycythemic assay preparations are one and 


the same. Further study may, however, reveal a 
somewhat more complicated pieture. Nevertheless, 
with this sensitive assay method, it should be possible 
to make more rapid progress in determining the 
source, the identity, and the physiological role of the 
x plasma factor(s) under discussion in conditions of 
health and disease. Our studies will be published in 
detail elsewhere. 
L. O. JACOBSON 
- L. PrzAK 
Be W. Frrep 
E. GOLDWASSER 
, Argonne Cancer Research Hospital and 
Departments of Medicine and Biochemistry, 
University of Chicago, 
Chicago, Illinois. May 14. 
! Grant, W. C., and Root, W. S., Physiol. Rev., 89, 449 (1052). Erslev, 
A., Blood, 8, 349 (1953). 
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? Yan Dyke, Di:C., Conto FIN, A. N., Williams, B. S., Simpson, 
n E. y Lawrence, J. , and Evans, H.M., Acta Home 
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Embryology, Epigenetics and Biogenetics 


Iw his stimulating review of Prof. C. H. Wadding- 
ton’s "Principles of Embryology”, Dr. Julian Huxley! ` 
expresses the hope that Prof. Waddington will write 
a sequel, and, follewing his earlier impulse, call it 
"Principles of Epigenetics’. While the term ‘embryo- 
logy’ suggests a field far more restricted than that 
which this department of science is now concerned ` 
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disadvantages of another kind. It still reverberates 
With the overtones of à cause célèbre, a controversy 
in which, as it now appears, neither ‘epigenesis’ nor 
-""preformation' gained a decisive victory. For whereas 
‘identifiable organized units, whether organs or tissues, 
appear successively from an apparently undiffer- 


-entiated mass, there is now no question but that the’ 


‘Material determinants of these new structures are 
preformed in the chromosomes recognizable before 
the beginning of embryonic life. That this caution 
is not a matter of mere historical pedantry is evi- 
denced by the fact that another worker of long ex- 
‘perience in this field, M. Jean Rostand, has recently? 
referred to the "'extravagances du préformation- 
nisme” and the “naivetés de l'épigenóse". 

In another place? I made the suggestion that 
the whole field comprising the problems of the 
‘genesis’ of organisms could appropriately be styled 
as ‘biogenetics’, with subdivisions, ‘ontogenetics’ (the 
development of individual organisms), ‘phylogenetics’ 
(theories of descent) and ‘stoichiogenetics’ (quantita- 
tive ‘genetics’ sensu strictu), thus bringing out the 
unitary character of the field. It seems highly 
regrettable that no one was looking when those 
responsible for launching the new discipline con- 
cerned with the sub-field of the relation between adult 
‘characters’ and transmitted determinants arrogated 
to it the higher-level name of ‘genetics’, Whence 
my suggestion that, despite the high authority of 
the sponsors of the term ‘epigenetics’, the latter 
should not be too hastily accepted. 


WirtLiaM P. D. WIGHTMAN 
Department of History and 
Philosophy of Science, ` 
University of Aberdeen. 
} Huxley, Nature, 177, 807 (1950). 
t Rostand, J. World Hisi., 2, 134 (1954). 
* Wightman, J. World Hist., 2, 734 (1955). 





Tug faet that the word ‘epigenetics’ is reminiscent 
of 'epigenesis' is to my mind one of the points in iis 
favour. 
controversy, now stilled, between the theories of 
epigenesis and preformationism, neither side emerged 
completely: victorious. We all realize that; by, the 
time development begins, the zygote contains certain 
‘preformed’ characters, but that these must interact 
with one another, in processes of ‘epigenesis’, before 
the adult condition’ is attained. The study of the 
‘preformed’ characters nowadays belongs to the 
discipline known as genetics ; the name 'epigenetics' 
is suggested for the study of those processes which 
constitute the epigenesis which is also involved 
in development. Admittedly the word ‘genetics’, 
which was coined by Bateson to cover “the physiology 
of descent”, might have been used so as to embrace 
“both aspects of development ; but in practice it has 
not been widely employed in that sense. 

Incidentally, it was not entirely from diffidence, 
as Huxley suggested, that I named my book the 
“Principles of Embryology” ; I did so mainly becatise 
it devotes some space to the descriptive anatomical 
data relating to development, and is not confined 
wholly to that analysis of causal mechanisms for 
which. the name ‘epigenetics’ is appropriate. 

QU S cm C. JH. WADDINGTON 
“Institute of Animal Genetics, 

West Mains Road, 

c Edinburgh 9. 
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Effect of Some White Pigments on the 
Actinic Degradation of Cotton 


THe action of solar radiation in reducing the 
strength of cotton is well known. In our experience, 
12-oz. grey cotton dtick exposed to weather in a 
non-industrial atmosphere near Melbourne, Victoria, 
loses about 25 per cent of its strength in twelve 
months, due solely tc the aetion of light. Although 
fungal growth is commonly observed on. exposed 
cotton fabrics, the spacies isolated have always been ` 
non-cellulolytic ;. fibres from exposed fabrics when 
examined microscopically by the modified congo red 
test! show actinic damage but no fungal damage, 

The rotproofing treatments customarily applied in 
Australia to cotton dack intended for use in tentage 
are based on copper cempounds all ef which accelerate 
actinic action?*. Fabrics treated. with*copper soaps 
and cuprammonium ‘solutions may lose 70-80 per 
cent of their strength during twelve months ex- 
posure ; copper naphthenate and copper 8-quinolin- 
olate are less severe in their effects, but fabrics treated 
with them lose 40-50 per cent of their strength in that 
time. To reduce the effects of the copper- compounds, 
Australian rotproofed tentage fabries are given & 
protective pigment coating. Iron and chromium 
pigmehts have general been used; but there is 
some demand for a white as well as a coloured finish. 
Zinc oxide has been tried; but it is difficult to in- 
corporate in the coating emulsions. used and it gives 
a grey colour rather than white. Other white pig- 
ments are easily incorporated. in synthetic resin 
emulsions, and limited trials. were arranged to de- 
termine the effect of the pigments that could be used ; 
in this way, the pigments being used singly or in 
mixtures. Eo. 

The pigments were incorporated in synthetic resin 
emulsions and the various emulsions applied to 12.0z. 
grey cotton duck. The treated fabrics were exposed 
for twelve months (June 1954-May 1955) at Reservoir, 
near Melbourne, in a non-industrial atmosphere. 


Table 1 . 























{ - | 
| ad Chemieal analysis of unexposed Loss of 
E È abrics : strength 
Pigment used i- after 
in emulsion | BaSO,} ZnS TiO, 12 months 
(per {per (per Other exposure |- 
cent) | sent) | cent) (percent) | (per cent) 
K "ONG "uk M RC P Ld 
Series I 
Lithopone | EE 
(30 per cent) | ,2-4 1-1 — T o— 29 
Lithopone - ooh 
(60 per ċert) 1:2 11 - — 38 
Anatase s g — 2-8 —À 93 
Rutile A —7 — 3-6 — 2 
Antimony F 
oxide — — — | 850,:3:8 24 
White lead — ld — — Pb: 2-8 26 
Zine sulphide — 3:5 — — 38 
Series II % 
Lithopone 
Ed per cent) 1:3 12 — — 29 
ithopone E 
and anatase 1:0 0:8 0-2 ~= ^" 88 
Lithopone . wee 
and anatase 0:6 0-6 0-8 — 8l 
Anatase — — 3:3 E à. SF 
Lithopone i 
and rutile 4 1:4 1-2 02 — 381 
Lithopone me 
and rutile A 0-8 0-6 0:8 P 
Rutile A UM cs 3:2 por T 
Lithopone m 
and rutile B 12 |*1i4i 0:2 — & 
Lithopone : 
and rutile B 0-7 0-7 0-8 pes di 
Rutile B — — 3-4 — i 
Untreated ^ | — — — — 27 
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The pigments used, the results of chemical analyses 
of the unexposed fabrics, and the losses of breaking 
strength after exposure, are set out in Table 1. 
The effect of anatase is startling. Fabrics containing 
about 3 per cent of this pigment lost 90 per cent in 
strength.  Lithopone alone has only a slight effect 


on the loss of strength, but when small amounts of | 
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A Gas Phase in Viable Fungal Spores 


Waen the dark ascospore of Sordaria fimicola is 
examined dry, a round paler zone in the middle is 
invariably seen. If the spore is flooded with water, 
it is clear that this zone is à gas bubble which dis- 
appears in a few minutes. If the spore is again 


anatase are added the loss of strength is greatly — allowed to dry, very shortly after the last visible 


increased. On the other hand, the presence of rutile 
retards the loss of strength. The other pigments used 
have little or no effect. 

Fibres from the exposed materials examined by 
the congo red test showed varying degrees of actinic 
degradation but no damage from other causes. The 
intensity of the staining of the fibres inereased with 
inereasing loss-of strength. The fabries containing 
rutile showed only-the faintest signs of actinic action ; 
but all the fabrics containing anatase showed severe 
actinic damage. 

These results indicate that anatase accelerates the 
actinic degradation of cotton and 
that rutile-has a protective effect. 
The effect of anatase on cotton is 
consistent with its effect on fibres 
such as nylon and ‘Perlon’, We 
have recently examined some de- 
teriorated fabrics made from these 
fibres in which anatase had been 
used*as a delustrant. Exposure of 
the fabrics to sunlight for a short 
“time (about three months) had pro- 
duced great losses of strength ; this 
effect does not occur with bright 
(undelustred) nylon. The different 
effects of anatase and rutile in paints 
exposed to weather are well known? ; 
paints containing anatase chalk rap- 
idly and. heavily, but paints con- 
taining rutile chalk only very slowly. 
We suggest that this may*be due 
to the different reactions of the 
two pigments tó light, and may be similar to the 
differences observed jn Australia between chalking 


Fig. 1. 


(1) Freshly discharged spores of Pleurage 
photographed 15-20 sec. after flooding with water; 
(2) The same spores 60 sec. later; the gas phase 


trace of external water has disappeared, a tiny intra- 
cellular gas bubble 2-31 in diameter suddenly 
appears and rapidly enlarges. With further drying, 
as well as the enlargement of the bubble, the spore 
itself caves in to some extent. The separation of a 
gas phase seems to be an invariable concomitant 
of drying. It is eagy to show that dry spores contain- 
ing gas bubbles are fully capable of germination when 
placed in a suitable solution. 

Exactly the same behaviour has been seen in 
ascospores of Pleurage curvicolla (Fig. 1) and 
Hypoxylon fuscum. 





eurvicolla caught on a dry slide and 
each contains a gas-bubble. 
disappeared. x 420 


It seems likely that the gas bubble originates within 
the spore just as it does during spore discharge in the 


and non-chalking grades of zinc oxide‘, The generally , annulus cell of a dass fern sporangium or in the 
ort. 


accepted explanation of the different effects ig based 
on deficiencies in the spatial arrangement» of the 
oxygen atoms in the crystal, whereby anatase can be 
reduced in the presence of oxidizable compounds ; 
light provides the necessary stimulus for the reduction 
and atomic oxy, is liberated and attacks the 
oxidizable material. Cellulose can be readily oxidized 

. with accompanying loss of strength, dnd.it appears 
that the accelerating effect of anatase on-the actinic 
degradation of cotton could be explained in the same 
way. - 

This communication is published with the per- 
mission of the Chief Scientist, Department of Supply, 
Australia. " + © 

W. R. HiNDSON 


Defence Standards Laboratories, 
Melbourne, Australia. 
P. G. KELLY 


Brella Fabric Finishing Co. Pty., Ltd., 
Reservoir, Victoria. 
" Wb. 
3 Young, F, S., and Hindson, W. R., Defence Standards Laboratories, 


. Department of Supply, a, Report 176 (1949). 
bari) W. R., Defence Standards Laboratories, Interim Report 
. - 


? Schofield, M., Paint Manuf., 17, 386 (1947). 
* Morley-Smith, C, T., J. Oil Col. Chem. Assoc., 33, 484 (1950). 


& 
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elater of a leafy liverw: That is to say, as evapora- 
tion proceeds, the volume of the spore tends to be 
red `- but this reduction is resisted by the rigidity 
of the cell wall, so that the aqueous contents pass into 
a state of tension which increases until a point is 
reached when rupture occurs and a gas phase, pre- 
at water vapour, suddenly appears. That the 

bble is water vapour is supported by the fact 
of its rapid disappearance when the spore is placed 
in water. - 

The gas phase can also be produced in Sordaria 
spores by dehydrating with glycerol. This can easily 
be observed if a small drop of water containing spores 
on a microscope slide is mixed with a larger drop 
of pure glycerol. A gas phase separates in most of 
the spores, although some simply collapse. 

'The sudden separation of a gas bubble on drying 
might be expected to produce a movement of the 
whole spore; but no such movement is seen in 
Sordaria, possibly because the spore is so firmly 
glued to the microscope slide by its sheath of mucilage. 

There does not seem to be any biological significance 
in the occurrence of a gas phase in ascospores. If, 
however, the se tion of gas in plant cells without 
loss of viability is at all general, it may be important. 
Thus, if a gas phase were suddenly to appear on drying 
in a spore finely perched on a conidiophore, the jolt 


I 
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night well be enough to discharge it into the air. . 

Possibly the temporary appearance of gas in living 

slant cells with rather rigid walls may be of common s - 
»ecurrence ; in hard-leaved xerophytes,,for example. 


However, since the gas would very quickly disappear Periphery 
n sections mounted in water, it would not normally : 
be observed. . 
So far as I know, the pseudovacuoles of some blue- ^ 
zreen algae are the only previously recorded examples 
of a gas phase in living plant cells. ~ 
C. T. INGOLD Middl 
-Birkbeck College, ° : 
London, W.C.1. 
April 26. + "CE 





Septate Fibres in Ve min and their Duis 


RECENTLY, Govindarajalu and Swamy? have 
reported that the septate fibres are longer than the 
non-septate fibres in the secondary xylem of Pithe- 
colobium dulce Benth. Since this is the first record : 
of the difference between the length of septate and Fig. 1. Dendrocalamus strictus Nees, transverse section, internode, 
non-septate fibres in a wood, one is likely to get the in part; p.c.f., phloem cap fibres ; sof. xri cap fibres (x 15, 
impression that what has been found in P. dulce is e diagrammatic 
true for all the Dicotyledons; but this is not so. , " 
In the course of our investigation, during the past five — non-septate fibres, whereas in the periphery they are 
years, on septate fibres of Angiosperms, we find that longer. . 
in à large number of species there is little difference Vestal and Vestal* first demonstrated the develop- . 
in length of these two types of fibres. Only in a few ment of septate fibres in Hypericum androsaemum 
cases are septate fibres found to be either shorter Linn. Purkayastha hes worked out the development 
or longer than non-septate fibres (Table 1). of septate fibres in some tropical trees. In the course 

In Dendrocalamus strictus Nees of the Gramineae, of his investigation he has found that some crystalli- 
septate fibres occur both in the xylem and the phloem ferous fibres are related to septate fibres*. Again, 
caps. Preliminary examination considerable Chowdhury has reporsed that in some genera there 
difference between the length of septate and non- is little effect of env-ronment on the frequency of 
septate fibres found in the vascular bundles of the occurrence of septate fibres, whereas in others, forma- 
periphery and those of the interior (Fig. 1). Towards tion of septate fibres vanies from locality to locality*. 
the interior the septate fibres are shorter than the Recently, our work on bamboo (Dendrocalamus 


x strictus Nees) has shown that the protoplasts in 
Table 1. LENGTH OF SEPTATE AND NON-SEPTATE FIBRES IN Axcio- these fibres mostly live for a long time, often even 
- SPORNA »  ,8fter laying down the secoridary wall (Fig. 2). 






Occasionally an additional layer is also deposited both 
on the^yertical wall ss well as on the septum. As 
a result, the septum is quite thick and consists of 
three distinct layers (Fig. 3). “> 

The function of the septate fibres is at present not 
clearly understood. T» say that the special function 
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of the septate fibre is to give mechanical strength and 
serve for storage of food material is not quite correct’. 
In tropical woods, non-septate and septate fibres, 
and even vessels, have been observed to serve as 
storage tissues in living trees (Chowdhury, K. A. 
unpublished work). 
A detailed account of this investigation will be 

published elsewhere. 

K. A. CHOWDHURY 

S. K. PURKAYASTHA 


S. S. GHOSH 
J. S. Sonp 
Forest Research Institute, 
" Dehra Dun, 
India. 
Jan. 17. 


* Govindarajalu, E., and Swamy, B. G. L., Nature, 176, 315 (1955). 

* Vestal, P. A., and Vestal, M. R., Bot. Museum Leaflet, Harvard Univ., 
8, 16 (1940). 

* Purkayastha, S, K., Proc. 40th Ind. Sci. Congr. (Abstracts), 98 (1953). 

“Chowdhury, K. A., J. Ind. Bot. Soc., 88, 1 (1954); Proc. 8th 
Int. Bot. Ap an (in the press). 

* Harrar, E. 8., de her? Woods, 85, 1 (1940). nd 
Swamy, B. G. L., Amer. J. Bot., 36, 804 (1949 
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Effect of Hormone Herbicides on the 
Growth of Rhizobium trifolii 


Iw view of the widespread use of hormone-type 
"herbicides on mixed stands of crop plants containing 
clover as an essential constituent, it would appear to 
be of considerable importance to determine the effect 
of these substances on the growth of the clover 
nodule-forming organism. This is particularly true 
of the phenoxybutyric compounds which have been 
recommended for use_as herbicides where clover is 
present, sinc they have been shown by Wain! and 
other workers to have no harmful effect on clover due 
to: the-latter’s lack of the B-oxidizing'enzyme System. 

The substances investigated in this experiment 
were the sodium salt of 24D (2 : 4-dichlorophenoxy- 
acetic acid), M.C.P.A. (2- methyl-4-chlorophenoxy- 


acetic acid), 245T (2:4: 5-trichloroph oxyaeeties. 7 


acid), 24DB (y-(2 : 4-diehlorophenoxy)bufyrie acid), 
and M.C.P.B. (y-(2 methyl-4- chlorophenoxy)butyric 
acid). They were incorporated in a yeast-mannitol 
agar?" in the appropriate concentration of acid 
equivalent. 'Pwo agar plates were prepared for each 
concentration. A standard suspension of a known 
effective’ strain Of rhizobium (Rh. trifolia 157) was 
prepared in sterile distilled water and’ three b. ye 
were streaked on each Petri dish of agar) "Phe plates 
were incubated at 24°C. for four*dàys. 

From the results it is clear that the herbicides had 
no effect on the growth of Rhizobium trifolii at con- 




















Table 1 
Substance , . 
Gone. 24D | M.C.P.A.| 2457 | M.C.P.B.| 24DB 
p.p.m.* . i 
9 +A] +++ | tte] +++ | +44 
10 ++] tt | H+] +44 | +++ 
50 TRE] BA | tte] +44 | +44 
25-0 +++ TEE +++ petet +++ 
50-0 TE ++ ++ +++ 
100-0 + + ae t 
200-0 + + Se 
300-0 d + + 
400-0 a + + 
500-0 + + + 
* Acid e ood a + poor growth; ++ moderate growth; 
Ttt4g 
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centrations up to 25 p.p.m. Beyond this le el, 
growth was moderate to poor up to 500 ppm | 
bacteriostatic point lies beyort 00 p.p.m. but h 
not yet been, determined. I$ will, be noted that th 
butyric-acid compounds 24DB and M.C.P.B. were 
slightly less toxic than the-acetic-acid compounds 
24D, M.C.P.A., and 2457. 

Relating these figures to soil corditions, 1 aore 
of topsoil to 8-9 in. depth contains approximately 
3 million pounds of moist soil. This refers to ‘mineral 
soil with about 3-12 per cent of organic matter. 
A convenient figure for the weight of topsoil of sn 
arable field to the deliberately vague specification, of 
‘plough depth’ would be 2} million pounds or 1,000 
tons. If the actual content of active growth substance 
in an application, on reaching the soil, is as much as. 
1 lb., the momentary concentration in the topsoil: 
(assuming even distribution) is 0-5 p.p.m. approx- 
imately. 

These are the concentrations over th ole mass 
of soil. But the substance is effective against plants 
or microbes only to the extent that it dissolves in. 
the soil water. Assuming no adsorption but complete. 
solution, and a 20 per cent water content of soil, 
the concentrations become 2-2-5 p.p.m. = 1 Ib./aere 
approximately. Since the growth of Rhizobium: 
trifolii is unaffected by concentrations up to 25 p.p.m; 
{= 10 lb./aere), it can be assumed that the con- 
centrations used in agricultural practice (usually 1 Ib, 
of the acid equivalent per acre) will have no adverse 
effect on the growth of Rhizobium trifolii even 
assuming that all of it reaches the soil. 

Thanks are due to Messrs. May and Baker, Ltd., for 













supplying the M.C.P.B. and 24DB for experimental 


purposes. 
WM. W. 


West of Scotland . ultural College, 
Blythswood Square, 
Glasgow, C:2, E 
May 4, e 
i Wain, R. L., Agric. Rev., 1 (1955). 5 
t Fred, E. B. | Baldwin, I. L, and McCoy, E., "Root Nodule Pon 
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, and Leguminous "Plants" (Madison, 1932). 
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. Growth of Lettuce Seedlings 


THe Dike of growth analysis! have been applied 
tocomparatively few horticultural crops; yet, asstáted 
by Gregory at the Thirteenth International Hofti.: 

iltüral Congress in 1952 ?, these techniques open up. 

à wide field in horticultural research and are an. 
essential basis4of any attempt to understand the: 
control of growth by environmental factors. 

The following results were obtained with lettuce | 
(Lactuca sativa, Linn.), variety Cheshunt 5b, during 
the course of an investigation of the rate of r 
covery of seedlings from the check of transplanting, 
full results of which will be reported elsewhere. The. 
study was confined to the first three or four weeks of. 
growth ; that is, up to or beyond the normal stage for’ 
planting out. Plants were raised at various seasons. 
in growth rooms and also during mid-winter in a- 
heated glasshouse. In the growth rooms, plante were. 
grown at constant temperatures of 70°, 60° anil 
50° F., day-lengths of 16 and 9 hr., and light inten- 
sities, ‘ab plant-level, of approximately 650, 400 and 
250 ft. candles, using fluorescent daylight tubes. 
Net assimilation-rates were obtained by the usual 
formula?, leaf areas being calculated from length and 
breadth measurements, excluding the petiole. Good 
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Fig. 1. Temperature, 70* F.; day-length, 16 hr.; period, 14— 


23 days from germination 
correlation was obtamed between actual leaf area 
and the products of length and breadth measurements 
when determined in small samples. 
Net assimilation-rate varied with environmental 
conditioris, values ranging from 0-06 gm. per sq. dm. 


_per week, under natural light in a glasshouse in 


mid-winter (temperature-range 50-60°F.), to 0-35 
at 70° F. with 16-hr. days and a light intensity of 
approximately 650 ft. candles. As found by Black- 
man and Wilson for several species‘, net assimuation- 
rate increased with light-intensity over the range 
tested (Fig. 1). Higher net assimilation-rates were 
recorded in long than in short days; but a negative 
relationship was indicated between temperature and 
net assimilation-rate (Table 1). 


Table 1 
Day-length: 16 hr. Light-intensity: 400 ft. candles 
` 70° F. 80° F. 50° F. S.E. 
Mean net assimilation- . m 
rate during first four 0-145 0 174 0 197 Æ 0-0077 


weeks of growth 


Leaf area ratios, on the other hand, were signific- 
antly iricreased at higher temperatures, but decreased 
at higher light-intensities. -Fig. 1 illustrates the rela- 
tionship between light intensity, net assimilation-rate 
and leaf-area ratio, and effects of temperature and 
light-intensity on leaf-area ratio are shown m Table 2. 


? Table 2 
Day-length: 16 hr 14-23 days from germination 


Temperature Light intensity Leaf-area ratio 
C#,) ~ (ft. candles) (sq.dm./gm.) 
PO 650 6 
50 400 J 6 
x 70 400 9 
70 250 12 


` Abundant water was made available to all plants 
by means of a system of constant sub-irrigation. 


-Conditions of high temperature and low light-intensity, . 


which mduced high leaf-area ratios and low net 
assimilation-rates, were accompanied by increased 
moisture content, as shown by the ratios of wet to 
dry weights. 

Relative growth-rate i is the product .of net assimila- 
tion-rate and leaf-area ratio. Plants grown at the 
lowest light-intensity had a low net assimilation-rate, 
but a high leaf-area ratio which, to some extent, had a 
compensatory effect on relative growth-rate. Values 
of relative growth-rate ranged from 0-09 to 0-32 gm. 


-per gm. dry weight per day, and it is believed that the 


latter is the most rapid rate of growth recorded for 
a crop plant. Rapid growth-rates do not necessarily 
produce the best type of plant, since this is dependent 
on a suitable balance between leaf-area ratio and 
net assimilation-rate. For example, plants with high 
leaf-area ratios had long petioles and the leaves were 
thin and soft in texture. 
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These results emphasize the importance of mam- 
~ taining a suitable balance between temperature and 
light-intensity for satisfactory growth. This applies 
particularly to the culture of plants in glasshouses 
during winter, when light-intensity is low and where 
high temperatures cannot compensate for lack of 
light. 
Growth analysis provides a means of examining 
and evaluating the affects of horticultural practices. 
“The present investigation has clearly shown that 
sevére reduction of the root or shoot during trans- 
planting at the cotyledon stage checks growth, but 
^ that the effect is temporary. Under good growing 
conditions, the shoot/root ratio, net assimilation-rate, 
leaf-area ratio anc relative growth-rate rapidly 
reassume values comparable with those of an un- 
injured plant. Lettuce seedlings showed considerable 
‘modification in their habit of growth under the 
conditions to whick they were subjected in these 
experiments. 


Wintrrep M. DOULLFORCE 


Department of Horticulture, 
University of Nottinzham School of Agriculture, 
Sutton Bonington. 

Feb. 7. 


* Briggs, G. E., Kidd, F., ind West, o., ann: App. Bol., 7, 108, 202 
- (1920). Gregory, F. 'G., Ann. Bot., " 40, 1 (1926) 


2 Gregory, F. G., Rep. 18th Int. Hort. Congr., 96 (1053). ` 
3 Watson, D. J., Advance. Agron., 4, 191 (1952). 
‘Blackman, G. E., and Wilson, G. D., Ann. Bot, 
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Soil Thermometers 


Fon the measurement of soil temperatures at 
depths of 1 ft. or greater, it 1s established practice in 
many parts of the world to use a specially modified 
thermometer which & hung in a tube and withdrawn 
for.reading. So that its indication will not change 
appreciably durmg the process of reading, the bulb is 
surrounded by & mess of paraffin wax to give it a 


- high lag coefficient. 


We have recently had occasion to check the calibra- 
tion of & number of these thermometers and found 
that at 40? F. and below their indications were con- 
siderably in error. At 40°F., errors of between 
1° and 2° F. were not uncommon, and at 20° F. the 

„errors might be as large as 6° or even 8°F. In all 
‘eases the thermometers were reading high. The 
thermometers themselves, when removed from the 
wax, had negligible errors, that 18, they were within 
the lunits of accuracy laid down for this class of 
thermometer. 

When the thermometers were subjected to an 
external hydrostatic pressure of several hundred 
pounds per square -mch, the bulbs were reversibly 
deformed sufficiently to cause errors of the above 
magnitude. It is c:ear from this, and other tests, 
that the errors are caused by pressures developed on 
the bulbs by ‘thermal contraction of the wax at low 
temperatures. The errors so caused are not repeatable 
and depend on the previous thermal history of the 
thermometer, presumably because of plastic flow in 
the wax. ` 

Only thermometers of one maker have been checked ; 
but sınce the trouble is due to a fundamental weakness 
in the design specideation, the products of other 
makers using similar waxes will presumably be 
affected to a greater or lesser degree. 
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In view of the fact that thermometers of this 
design are fairly widely used, it was thought desirable 
to bring the situation to the notice of as wide a group 
of interested people as possible: particularly those 
interested in using these instruments for studying 
long-term trends m earth temperature. 


] Z. S. GARVITOR 
M. C. PaoBINE 


Microclimatology Section, 
Dominion Physical Laboratory, 
Lower Hutt, 
New Zealand. 
Aprl 11. - 


* 


Periodicity of the Laminariaceae around- 
Scotland 


Dure 1946-55, an extensive survey of the 
Lamunariaceae growing around the coast of Scotland 
has been in continuous operation. The whole of the 
marine coast of Scotland—more than 6,000 miles— 
has been photographed (through the co-operation of 
the Royal Air Force) and, with the aid of these 
stereoscopic aerial photographs, quantitative assess- 
ments of the Lamiriariaceae have been made by using 
ecological factors which-the data, collected from 
detailed sub-littoral surveys, have revealed}. 

Detailed surveymg, usmg methods of quadrat 
sampling with calibrated spring grabs?, was operated 
from boats on charter from the fishing fleet, during 
all times of the year. 

Over sub-littoral areas of the north-east, north- 
west, south-east and south-west mainland of Scot- 
land; the Orkney Islands and the Isle of Skye, 
eighty-six detailed surveys have been completed and 
analysed, and of these more than half have been re- 
surveys (for ‘example, Girvan to Bennane, six times). 
This work has mvolved the measurement of 100,000 
quadrats from more than 67,000 acres (27,000 
hectares) of the sea bed. 

It has been found that changes in the quantity 
as well as the ratio of species occurred over a number 
of years; ıb is now possible to mdicate the trend. 
By far the greater quantity of the Laminariaceae 
was found above five fathoms (nme metres) and 
consisted of Laminaria clouston? Edm., L. saccharina 
Lamour and L. digitata Lamour. Based on all 
quadrat values obtamed from eighty-six surveys, 
mean fresh weight per unit area of. the three 
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Reiationship of the fresh weight of Laminariaceae and 
the frequency of sunspots 
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-Laminariae, found between one and five fathoms, in 


Ib./sq. yard l1b./sq. yard. ` 
(x 0 54 for (x 0:54 for 
kgm.[sq. metre) kgm./sq. metre) 
1946 91 1051 54. 
1947 134 1952 TT 
1948 112 1953 23 
1949 80 1954 ‘ 84 
1950 5:0 1955 47 


These values when plotted logarithmically show 
the trend over the past ten years (Fig. 1). 


- Extrapolation of the graph backwards in time gives 


a trough in 1942 of the same level as 1953; and for- 
wards in time gives a crest in 1958 of the same level 
as 1947. Ecological factors combining to produce 
an eleven-year cycle would appear to be controlling 
the reproduction, colomzation and growth of the 
Laminariaceae around Scotland. E 

Mention of an eleven-year cycle brings to mind 
sunspot activity. The annual mean of monthly sun- 
spot numbers, published by the Federal Observatory, 
Zurich, have also been plotted in Fig. 1. The Royal 
Greenwich Observatory finds there is a satisfactory 
parallelism between these mean sunspot numbers and 
the sunspot areas which they measure. It will be 
seen that the two graphs show a surprising degree of 
correlation. 

The laminarian periodicity 1s not thought to be 
the direct consequence of sunspot activity, but rather 
the indirect result of such activity produemg meteoro- 
logical conditions which in turn are reflected in the 
marine environment. 

I wish to thank Mr. W. H. Newton, of the Royal 
Greenwich Observatory, for supplying the information 
on sunspot activity. 


F. T. WALKER 


Institute of Seaweed Research, 
Musselburgh, ` 
Midlothian. . 

Feb. 17. 


1 Walker, F. T., J. Conseil ezplor. Mer, 20, 160 (1964). 
^* Walker, F T., J Ecol., 35, 66 (1947). 


A Marlin in Angola, with a Note on 
Makaira herschelii (Gray), 1838 


Mosis fishes of the genus Makaira Lacépède, 
1801, in whıch the dorsal fin is lower than the body, 
ate found over wide areas of the three main oceans 
Jin a broad equatorial belt, mostly within the 20° 
isotherms. In the Atlantic proper there has so far 
been found only the so-called ‘blue’ marlin, generally 
named Makaira ampla (Poey), 1860. This fish, - 
doubtfully distinct by full specific rank from they 
Indo-Paerfic ‘black’ marlin, M. herschelii (Gray), 1838, 
is said to occur also in the Pacific. In the Atlantic 
the blue marhn has been recorded ın scientific 
literature chiefly from the region of the West Indies,, 
and from the north-western coastal areas of South, 
America. It has also been reported from off south- 
western Europe, and from St. Helena (lat. 16° 8.3 
long. 5° 40’ W.) in the south Atlantic. The other! 
smaller marlin of the Atlantic, and confined to that 
ocean, Lamontella* albida (Poey), 1860, has a some- 
what simular but less extensive distribution then | 
M. ampla, while the ‘mystery’ marhn, 'Orthocraeros* | 
bermudae (Mowbray), 1931, is known from only one |; 
specimen, photographed but regrettably destroyed. , 
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As marlins are known to travel widely, it is 
E to find that the range of these fishes in 
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ie Atlantic is far more restricted than, might be 

pposed. Up to the present, there has not appeared 
in scientific literature any report of the occurrence 
of any species of marlin anywhere near the whole 
length of the extensive western coast of Africa. 
Colonel J. K. Howard, of Miami, has informed me 
privately that he caught a marlin (unspecified) at 
Cape Verde, and that natives told him that marlins 
had been seen off Accra, Gold Coast (4? N.); but no 
confirmatory evidence is available. 

What is remarkable is that I cannot find any 
evidence of a single marlin of any kind having ever 
been reported from a vast area of the Atlantic, 
extending north-west from the Cape, bordered on the 
east by the west coast of Africa, and including the 
enormous area of the Gulf of Guinea. This is certamly 
an astonishing gap, for it is an area with notable 
concentrations of the comparable tunny fishes, where 
marlins might well be expected to occur and even 
to abound. 

Partly as a result of the publicity attending recent 
marlin discoveries in South African seas, a consider- 
able amount of interesting information has reached 
me. One item is a photograph of a large marlin 
thrown ashore at Lobito Bay, Angola (lat. 12° 30’ S., 
long. 13° 10’ E.). The fish had been damaged by 
sharks and from the photograph was patently 
putrescent ; but 16 certainly falls in -Makaira Lacé- 
péde, and is thus the first marlin ever to be reported 
in the eastern Atlantic area defined above. No 


dimensions of any kind were apparently taken of. 
the fish itself, but the photograph contams sufficient, 


detail to enable the prinoipal dimensions to be 
estimated, and by careful compilation and deduction 
these would have been very close to the following: 
total length, 144 in.; standard length, 124 m.; 
depth of body, 22 in. ; height of dorsal lobe, 17 in. ; 
suprapectoral height, 17 in. ; length of head, 42 in. ; 
spear before eye, 28 in.; tip of spear to tip of lower 
jaw, 15 in.; estimated weight, about 450 lb. 

This information alone does not clearly settle the 


identity of the fish as a ‘black’ or a ‘blue’ marlin, ` 


though the relatively elevated dorsal lobe indicates 
‘blue’. On the other hand, that fin in this case falls 
within the upper limit recorded for the ‘black’, while 
the relatively short stout spear 1s more characteristic 
of the latter fish. 

The discovery of this fish at Lobito opens up several 
interesting possibilities. It may have been a black 
marlin, the presence of which in the Atlantic-I have 
long suspected. Also this Lobito fish does not 
necessarily mdicate that marlin are abundant along 
the west coast of Africa, for no others have been 
reported there and this may have been a stray. On 
the other hand, anglers m Angolan waters not infre- 
Tuently have strong tackle ripped away by unknown 

aonsters that might well be marlm, and careful 
earch may reveal that they are normally present there. 
“ The third undoubted marlin to be reported ın 
scientific literature was Tetrapturus herschelit (Gray), 


1838, based on an 11-ft. fish thrown up in Table Bay. . 


some American workers have suggested that herschelit 
was of Atlantic omgin and hence of uncertain identity 
in relation. to 1ts position as the first valid type of the 
‘black marlin, which most name either mazara Jordan 
and Snyder, 1901, or marlina Jordan and Evermann, 
1926, 

Although nominally on the border of the Atlantic 
Ocean, the Cape is, faunistically, almost completely 
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isolated from the Atlantic by the wide belt of cold 
water that lies along she coast of South-West Africa. 


Because of the powerful westward warm Mozambique . 


Current, the Cape is indeed connected far more 
closely with the tropical Indian Ocean than with any 
comparable even much closer area of the Atlantic. 
There is little doubt that herschelit travelled west- 
wards with that current to and beyond Agulhas, 
where it was doubtless killed by the cold water. 
A comparable marlin was recently found floating 
dead in False Bay, Cape, and I have been sent a 
photograph, faded, but amply clear, of an approxi- 
mately 10-ft. undoubted ‘black’ marhn found in 
Table Bay in 1923. 

The original description and figure of hërschelii 
accord quite satisfactorily with all marlıns of com- 
parable size found in southern Africa at and eastwards 
of the Cape, all of them ‘black’ marlins, apparently 
identical with those found in the Pacific and Indian 
Oceans. Among numerous specimens in South and 
East Afnean waters, ranging from 45 to 450 lb. in 
weight, I have not yet found a single undoubted 
‘blue’ marlin, 

There is thus little doubt that if the ‘black’ marlin 
be accorded full specific distinction from the ‘blue’, 
it should bear the name Makawa herscheli$ (Gray), 
1838.. This adds another to the long list of fishes 
first found at the Cape and later discovered over 
wide areas: of the giobe. 

J. L. B. SurrE* 

Rhodes University, . 

Grahamstown, 
South Africa. 
April 19. ` 

*S A. Council for Sciendific and Industrial Research Fellow in 
Ichthyology. 


1 See Smith, Dept. Ichthy. Rhodes Univ. Bull. 2 (1956). 


Death of Flamingoes in the Camargue 


TŒ sudden onset of cold weather in the Camargue 
during February of this year is reported to have 
killed off the wintering colony of flamingoes, 
Phoenicopterus ruber roseus Pall. There were said to 
be between 3,000 and 4,000 birds in the region. 
On a tour of the area during April 29-May 4, 
I saw at least 1,000 birds either in the air or settled 
around what appeared to be two nesting sites on the 
extreme eastern and western flanks of the Reserve. 
Mr. Luc Hoffmann, director of a private research 
station at Tour du Valat, 18 of the opinion that about 
3,000 nests were occupied at the end of May. Néver- 
theless, he considers that probably 2,000 and possibly 
3,000 birds perished earlier. He says he counted 


200 dead birds in a very restricted area, and it may. 


be significant that more than half of them were 
immature. Some bi-ds tried to emigrate when the 
temperature began tc fall; frozen corpses were found 
about 100 km. to the west of the Reserve; but a 
few partly frozen birds, recovered near his laboratory, 
were revived by warmth. Apparently no specific 
cause of the death of the birds can yet be given. 
One local observer said the legs of the flamingoes 
froze in contorted positions in mid-air. However, 
the present breeding stock is reported to be rather 
more than a good average. 

JOHN HILLABY 
85 Cholmley Gardens. E 
London, N.W.6. 
June 3. 
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“FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 
Tuesday, july 3 


UNIVERSITY COLLEGE, LONDON (in the Physiology Theatre, Gower ` 


Street, London, W.C.1), at 5.15 
of Melbourne): “Regulation of 
Parotid Fistulae”’.* 


are D. A. Denton (University 
odium Ion Content in Sheep with 


Tuesday, July 3—Friday, July 6 


INSTITUTE OF PHYSIOS (at-the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, London, W.C 2)—Conference on 
“The Physics of Nuclear Reactors”. 


Wednesday, July4 . 


University OP !'LONDON (at the Postgraduate Medical School of 
London, Ducane Road, London, W.12), at 2 p.m.—Dr. R. W. Riddell : 
""Myoology".* (Further lectures on July 18 and 25.) | 


Friday, July 6 z 


BRITISH PSYOHOLOGIOAL SOOIETY, INDUSTRIAL SEOTION (in Room 
. 425, Birkbeck College, Malet Street, London, W.0.1), at 6 p.m.— 
. Dr. €. Sofer: ‘Possible Contributions of Social Sclence to Industry", 


. APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : - 

GUIDE LEOTURER at the Geological Museum, London, S.W.7, for 
duties which include giving lectures and lecture-demonstrations to 
the gonoral ublic—The Civil Service Commission, Scientific Branch, 


Sat g d ington Street, London, W.1, quoting No S.4601/56/7 
y 4). E 
SHÐLL BP. RESRAROH FELLOW IN THE DEPARTMENT OF ARRO- 


NAUTIOAL ENGINEERING—The Secretary and Registrar, The Univer- 
sity, Southampton (July 4). 

RESEAROH ASSISTANT (with research experience in biochemistry or 
the chemistry of natural products) IN CHEMICAL MIOROBIOLOGY IN, 
THE DEPARTMENT OF BoraNy—The Secretary, University College, 
Gower Street, London, W.C.1 (July 11). 

ANALYTIOAL CHEMIST (with a degree or higher national certificate 
in chemistry) mainly for plant material—The Secretary, National 
Vegetable Research Station, Wellesbourne, Warwick (July 14). 

ASSISTANT LECTURER or LECTURER IN ELECTRICAL ENGINEERING— 
The Registrar, University College, Singleton Park, Swansea (July 16). 

ASSISTANT LECTURER IN THE DEPARTMENT OP PHILOSOPHY—The 
Registrar, The University, Manchester (July 21). 2 

RESEARCH DEMONSTRATOR IN ZooLogy—The Registrar, The- 


Wellington, New Zealand—The Secretary, Association of Universities 
of the British Commonwealth, 36 Gordon Square, London, W.C.1 
(New Zealand, August 91). ik . 
ASSISTANT CONSERVATOR OF Forests, CLASS 1 (with a university 
degree in forestry and experience of teaching foresters) to administer 
the Forestry College at Prodromos, Cyprus, and to be responsible for 
the teaching of its syllabus—The Director of Recruitment, Colonial 
Office, London, 8.W.1, quoting BCD. 61/17/07. E 
LABORATORY 'TEOHNIOIAN (preferably with some“ photogra; hic 
experience) IN THE DEPARTMENT OF PHYSIOS to assist in radiation 
rotection investigations—The House Governor, Royal Marsden 
ospital, Fulham d, London, 8 W.3. ; 
. LABORATORY TEOHNIOIANS (with experience in research procedures 
including histology and laboratory animal disseotion)— The Ohief 
Technician, Olinico-Pathological Laboratories, Iinperial Cancet- 
Research Trond, Royal College of Surgeons, Lincoln’s Inn Fields, 
London, W.C 2. 
LEOTORER or GRADE B ASSISTANT IN INORGANIO OHEMISTRY; and 
a GRADE B ASSISTANT IN ORGANIO CHEMISTRY at the Wolverhampton 
and Staffordshire Technical College—The Olerk to the Joint Education 
Committee, Education Offices, North Street, Wolverhampton. 
LEOTURER (preferably with special Interests in entomology, physio- 
1 oer, or protozoology) IN ZooLoay, at the University College of the 
0 
Education Overseas, 29 Woburn Square, London, W.O 1. _ 
OnGANIO OHEMIST (with a degree in chemistry or biochemistry and 
postgraduate laboratory or research experience) to work at the Low 
'Teniperature Research Station, Oambridge, on the chromatographie 
analysis of potatoes in relation to blackening—The Secretary, National 
Institute of Agricultural Botany, Huntingdon Road, Cambridge. 
RRSRAROH ASSISTANT (graduate in physics, engineering or mathe- 
matics, the latter with laboratory.axperience) for experimental work 
on the flow of stratified fluids—The Meteorology Department, Imperial 
College, London, S.W.7. RM * 
RESHAROH ASSISTANTS (2) (with a suitable-degree or equivalent 
qualification) in (a) CHEMISTRY OR BIOLOGY ; or (b) TELECOMMUNIOA- 
TIONS OR PHYSICS—The Principal, Norwood Technical College, Knight’s 
Hill, London, S.E.27. 
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oa8st—The Secretary, Inter-University Council for Higher 
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RESEARCH SCHOLAR IN THE DBPARTMENT OP TEXTILE CHEMISTRY— d 
The Registrar, College of Technology, Manchester 1. P 
.SOIENTIFIO ASSISTANT (graduate, with proficiency in reading an? 
abstracting foreign biological literature), and a SCIMNTIFIO ASSISTANA 
(graduate in zoology, with experience in dling taxonomic problems. 
and proficiency in reading foreign helminthological literature) —Prof. dg 
R. T. Leiper, Commonwealth Bureau of Helminthology, The White 
House, 103 St. -Peter's Street, St. Albans, Herts. E 
SOIENTIFIO OFFIOER (with a first- or second-class honours degree in 
engineering or physics, and preferably with an interest in applied 
mechanics and. thermodynamics) to work on wheel research and testing 
of crop driers—The Secretary, National Institute of Agricultura 
Engineering, Wrest Park, Silsoe, Beds. " 
SENIOR ANT PHYSIOLOGIST, PRINCIPAL SOIENTIFIO OFFICER 
GRADE (with a special knowledge and research experience of plant 
hysiology) to develop a Physiology Sectton—The Secretary, National 
egetable Research Station, Wellesbourne, Warwick. 
Som, ‘Survey OFFICER (with a good second-class honours degree in 
natural science, geography or agriculture) IN THE DEPARTMENT OF 
SOIL AND LAND USE SURVEY, Gold Coast, to supervise the feld work 
of the survey, assist in the compilation of soilsurvey reports and maps, 
and assist in the training of Junior staff—The Director of Recruitment, 
Colonial Office, London, S.W.1, quoting BCD.79/13/01. 


-REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland » 


Imperial Cancer Research Fund. -.Fifty-third Annual Repert, 
February-November, 1955. Pp. 44. (London: Imperial Cancer 
Research Fund, Royal College of Surgeons, 1958.) [274 

Report of the Committee appointed to review the Provincial and 
Local Organisation and Procedures of the Ministry of Agriculture, 
Fisheries and Food. Pp. vi--108. (Cmd. 9732.) (London: H.M. 
Stationery Office, 1956.) 4s. 6d, net. 274 

National Smoke Abatement Society. Year Book, 1950. Pp. 64, 
(London: National Smoke Abatement Society, 1956.) 1s. [274 

. Grassland Research Institute. Memoir No. 1: Lucerne Investiga- 
tions, 1944-1953. Pp. fi+81+2 plates. (Hurley, near Maidenhead’: 
Grassland Research Institute, 1955.) 10s. [274 

British Electrical and Allied Industries Research Association., 
Thirty-Fifth Annual Report (ist January, 1955 to 31st- December, 
1955.) Pp. 141. (Leatherhead: British Electrical and Allied Industries 

Research Association, 1956.) 7 [274 


. Other Countries 


Bulletin of the American Museum of Natural History. Vol. 108, 
Article. 4: Cretaceous System in Northern Peru. By Victor E. 
Benavides-Cáceres. Pp. 8538-494 +plates 31-66. (New York: American 
Museum of Natural History, 1950.) 3:50 dollars. 244 

Comité International des Poids et Mesures Procés-Verbeaux des 
Séances, Session de 1954 (28 Septembre-14 Octobre) ; 
Comités Consultatifs—Définition du Mètre (1953)—Thernométrie 
(1954). (Deuxième Série—Tome 24.) Pp. ili+480+4i1i. (Paris: 


Gauthier-Villars, 1955.) è [274 
International Nickel Company of Canada Limited. Address to 
Shareholders, Annual Meeting, April 26, 1956. Pp.ii--21. (Toronto: 
International Nickel Company of Canada Limited, 1950 274 
Cawthron Institute. Lecture Series No. 30* 
Maintenance of Soil Tilth. Bv Dr. E. W. Russell. Pp. 20. 
N.Z.:. Cawthron Institute, 1956.) » 1274 
Commonwealth of Australia. Commonwealth Scientific and Indus- , 
trial Research Organization Divisions and Sections as at 1st Janum 
1956. Pp. 17. List of Publications to December, 1955. Pp. 36. (Mel. 
bourne: Commonwealth Scientific and Industrial Research Organiza- 
tion, 1956.) (274 
Report’ of the Thirty-First Meeting of the Australian and New 
Zealand Association for the Advancement of Science (Melbourne, 
August, 1955). Part 1. (Australian Journal of Science, Vol. 18, No. 8A, 
January, 1050.) Pp 48+xvi. (Sydney: Fairway Publications Pty, 
Ltd, 1956. Published on behalf of The A.N.Z.A.A.S. Publications 


Committee.) [274 
Ministry of Agriculture. Bulletin No. 16: 


Sudan Government: 
The Insect Pests of Vegetables in the Sudan. By D. G. Pollard. Pp. 72 
5.) 40 P.T. gë 
a 


(7-plates). (Khartoum: Manistry, of Agriculture, 195 
- Directory of Aluminium, 1955. Pp. xvi+65. (Bangalore: In 
orao, Electrochemical Soclety, Inc.; Indian Institute of Solence, 
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LECTURES AND. COURSES 


UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF GEOLOGY 
POSTGRADUATE COURSE IN APPLIED 
GEOPHYSICS 
The course is designed mainly as a basic train- 
ing in methods of geophysical prospecting. It 
comprises lectures and practical and laboratory 
work with the main types of prospecting equip- 
ment, together with a summer field course of six, 
weeks’ duration, The normal entrance qualifica- 
tion is an honours degree an physics with some 
knowledge of geology, or an honours degree in 
geology with subsidiary physics, but graduates in 
Other sciences who have reached a satisfactory 
standard in these subjects may be considered 
The course will commence in October, 1956, and 
finish the following September. Candidates will 
be reauired to submut a detailed report on their 
field work, and this will be combined with the 
results of a written examination for the award of 
a Master’s degree The fee for the course, m- 
cluding the exammation fee, is £71 1s. In certain 
mstances a maintenance allowance may be 

awarded. a 
Further details may be obtained from the Regis- 
trar, the University, Edgbaston, Birmingham, 15, 
and applications for admission should be sent to 
hm not later than September 1. 
. BARNES, 


^ 4 Secretary 
The University, K 
Birmingham, 15. ` 


„UNIVERSITY OF BIRMINGHAM 
FACULTY OF SCIENCE, 

The University is making. special arrangements 
to provide training for boys aud girls who will be 
qualified for admission to an Arts course to en- 
able them to take an honours degree in either 
pure or applied science after four years of study 
The course will begin in October, 1956, and it 
is intended to help towards meeting the national 
need for more scientists and. technologists. 

Applications should be made as soon as possible 
to the Registrar, The University, Edgbaston, Bir- 
-mungham 15, from whom further particulars can 


be obtained. 2 m 
GEOFFREY TEMPLEMAN, 
Registrar 


OFFICIAL. APPOINTMENTS 


AUSTRALIAN NATIONAL ~ 


UNIVERSITY 
JOBN CURTIN SCHOOL OF MEDICAL 
RESEARCH ` 


Applications are invited for the following posts 
in the Department of Medica! Chemistry (Head 
of Department: Professor Adrien Albert); Two, 
Research Fellowships (Organic Chemists) ; one. 
Sentor Research Fellowship; and one Research 

- Fellowship (or two Research Fellowships). (Physi- 
cal Chemists, with experience in spectroscopy 
and electrochemistry), The main work of the 
Department is on heterocyclic compounds, especi- 
ally pteridines, pyrimidines and purines and on 
chelation of níetals. Successful candidates will be 
expected to take up duties in Canberra in Septem- 
ber, or soon thereafter, when the Department will 
be transferred from London to” newly completed 
and well equipped laboratories, Commencing 
salaries wil be determined within the ranges 
£A,1,900 to £A.2,350 (Senior Research Fellowship) 
and £A,1,200 to £A.1,800 (Research Fellowship) 
Appointments will be for three years in the first 
instance, from date of embarkation. Reasonable 
travel expenses will be paid and assistance will be 
given on housing. Superannuation is on the 
F.S,S.U. pattern. 

Further particulars should be obtained from the 
Secretary, Association of Universities of the 
British Commonwealth, 36 Gordon Square, 

aes W.C.. Appicajidns close on July 23, 


NATIONAL INSTITUTE FOR - 


RESEARCH IN DAIRYING 
(UNIVERSITY OF READING) 

A vacancy exists for a Biochemust to study the 
chemical properties of-cervical mucus in relation 
to the action of sex hormones, initially for a, 
period of one year, with probable extension 
Commencing salary up to £1,100 according to 
qualifications and experience. ‘Candidates should 
possess first- or second-class honours degree in 
biochemistry, or equivalent qualification, with 
postgraduate research experience 

Applications, with names of two referees, to the 
Secretary, N IR D., Shinfield, Reading Quote 
reference 56/3. 











„service 


ATOMIC ENERGY` RESEARCH 


ESTABLISHMENT 
E HARWELL 


requires an ASSISTANT EXPERIMENTAL 
OFFICER (male) ın the 
. MEDICAL DIVISION 
(Analytical Section) 


The work, involving the analysis of radio- 
active and Qther toxic agents in biological 
specimens and in air, though of a routine 
nature 1s varied, and opportunity to improve 
on existing methods and to develop new . 
enes will be given. 

Applicants should possess G C.E. ad- 
vanced, level in science subjects, including 
mathematics and chemistry, or equivalent - 


qualfications. The successful candidate will 
be expected, to become a student of the 
Royal Institute of Chemistry. Deferment 
can usually be obtained to allow the student 


to stt for the Institute's examination, al- 
, though- applicants should preferably- have 
completed their National Service. 


Salary: £353 (at age 18) to £756 per. 
annum de 

Contributory pension scheme; five-day ' 
week, excellent working conditions and good 
leave allowances, 


Married officers living outside the Estab- 
.lshment's transport area will be eligible for 
housing under Authority’s arrangements or, 
alternatively, substantial assistance towards 
legal expenses incurred in house purchase 
will be available. 


Send postcard for application form, which 
must be returned by July 10, 1956, to Estab- 
lishment Officer, A.E.R.E , Harwell, Didcot, 
Berks , quoting reference S41] 34, 


UNIVERSITY COLLEGE OF 


SWANSEA 

Applications are invited for either an 
Assistant Lectureship or a Lectureship in Elec- 
trical-Engineering. It is desirable but not essen- 
tial that candidates’ interest be in one of the 
fields : transistor circuitry ; control systems, which 
can be large power speed control apparatus; or 
aerials. - Salaries : Assistant Lectureship, not "Jess 
than £550 per annum, Lectureship £650 by £50 
to £1,350 per annum. Commencing salary in 
each case will be at a point on the appropriate 
scale according to age, qualifications, and experi- 
ence, Membership of the F.S.S.U. and children’s 
allowance scheme, 

Further particulars may be. obtained from the 
Registrar, University. College, Singleton Park, 
Swansea, to whom applications (six copies) must 
be sent by July 16, 1956. 


UNIVERSITY OF MANCHESTER 


Applications are invited for the post of Lecturer 
in Engineering (Mechanical). Preference will be 
given to candidates with a major interest in heat 
transfer. A knowledge of some aspect of nuclear 
engineering would be an advantage. University 
regulations permit teaching staff to read for the 
degrees. of M Sc, and Ph.D. Applications will 
also be considered from engineers who would be 
interested 1n a temporary appointment for two or 
more gyears. Salary scale: £650 to £1,350 per 
annum "I Membership of F.S SU. and children's 
allowance scheme.  Imtial salary according to 
Qualifications and experience. 

Applications should be sent not later than July 
9, 1956, to the Registrar, the University, Man- 
chester, 13, from whom further particulars and 
forms of application may be obtamed Applica- 
tions by airmail (no forms), will be considered 
from overseas candidates. - 








COMMONWEALTH BUREAU OF, 


, HELMINTHOLOGY 


Applications for the post of Scientific Assistant 
are invited from men or women graduates with 
proficiency in reading and abstracting foreign bio- 
logical literature. Salary £445 to £1,170, with pay 
supplement £69 to £160 Starting salary accord- 
ing to age, qualifications and experience.  In- 
crements up to two years granted for completed 
years of compulsory National Service and two 
further increments after two years’ satisfactory 
Provison for superannuation. 

Applications, with references, should be ad- 
dressed to Professor R. T. Leiper, Commonwealth 
Bureau of Helnunthology, The White House, 103 
St. Peter's Street, St Albans, Herts. . 


- 


ok 





, Office, London, S W.1. 


' à 
NORTHERN REGION OF NIGI, 


(D A Senor Surveyor of experience ti 
charge of the Survey School or (2) A Surve., 
carry Out and supervise general field survey 
cluding tringulation, mapping from air $ 
graphs and by ground methods on all scales? 
cadastral surveys, Qualifications: Profes! 4 
associateship of the R I.C S. or a licence to? - 
tice as a Surveyor in Canada, Australia, 
Zealand or South Africa or a degree (pref 
with honours) in engineering or matemau) 
physical science or geography and the inter 
ate examination of the R.I.CS (Land Sur 
Section), Terms of appomtment: On perm zx 
and pensionable terms with emoluments in| 
Scale. (1) £1,458 to £1,680 per annum; and 
£804 to £1,680 per annum, or on ‘con 
gratuity terms, with emoluments in the ~ 
(D £1,608 to £1,824 per annum ; and (2) £ 
£1,824 per annum. (1) and (2) "Outfit ‘allow. 
Free passages officer and wife. Allowances 
passage concessions for children, Quarters 
vided -at rental. *Free medical attention. Ge 
ous leave. Income tax at local rates. JS 

Apply to Director of Recruitment, ' Co! 
State age, qualifice 
and experience, Quote BCD.103/408/03. | 


ROYAL TECHNICAL COLLEG' 


Acting Principal: Sf LEO re: BSc, M Sé 
M.LEE , fe 

~ The Governors invite applications from pe 
with a degree and/or professional equivalent: 
the undermentioned posts: 

Chemistry Depártment, Senior Lecturer in| 
Organic Chemistry, to plan and su 
teaching of inorgamc chemistry up to honc 
degree standard Assistant Lecturer, Grade B: 
teach general chemistry. 

Physics: Department. Assistant Lecturer, Gr 
B, who should offer one branch of applied phys 
and pure physics to the standard of G.C.E. . 
vanced level. There will be opportunities” 
more advanced work. - ^0 ea 
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Salaries, which are offered in accordance w 
the Burnham Technical Report, 1954,’are subj 
to revision under the new Burnham Scales wh: 
it is hoped, will be published shortly. Se 
Lecturer: £1,065 to £1,215 (men); £852 to £s 
plus two-sevenths differential (women). 

For further -particulars and forms of app" 
tion please send a stamped addressed envelop, 
The Acting Principal, Royal Technical Colle 
Salford, 5. Applications should be returned] 
soon às pue 

R. RIBBLESDALE THORNTON, 
Clerk to the Governo 


—Ó—M ON 
VICTORIA UNIVERSITY COLLEC 
WELLINGTON, NEW ZEALAND | 

The Council of Victorla University Coil 
proposes shortly to appoint a Lecturer m t 
Department of Botany, and invites applicati 
from suitably qualified persons for this post. T, 
salary will be £985 p.a, rising by annual inci 
ments of £50 sto £1,235. The initial salary w 
be determined according to the qualifications a 
experience of the appointee. An allowance | 
made towards travelling expenses, and the si 
cessful applicant would be expected to take 
tus duties on February 1, 1957, or at such eat 
or later date as may be agreed on by the Colle 
Council. 

Further particulars and jnformation as to * 
method of application may be obtained from 1 
Secretary, Association of Universities of 1 
British Commonwealth, 36 Gordon Square, Lo 
don, W Cí. The closing date for the rece. 
of applications, in New Zealand and London, 
August 15, 1956. 


VICTORIA UNIVERSITY COLLE 
WELLINGTON, NEW ZEALAND. 
The Council of Victoria University Col 
proposes shortly to initiate the teaching of 
chemistry through the appointment of a Ser 
Lecturer in Biochemustty in the Department 
Chenustry, and invites applications.from sui! 
qualified persons for thus post The salary^ 
be £1,275, per annum, rising by annual im 
ments of £50 to £1,575 per annum - The init, 
salary will be determined according to. } 
qualifications and experience of the appdin' 
An allowance is made towards travelling 
penses and the successful applicant would 
expected to take up his duties on February 
1957, or at such other date as^may be agr 
upon 
Further párticulars and information as to 
method of apphcation may be obtamed fr 
the Secretary, Association of.Universities of 
Briush Commonwealth, 36 Gordon Squa' 
London, W C.1. The closing date for the , 
cept of applications, in New Zealand a 
London, is August 31, 1956. on GA 
4 






